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START SOON TO 

ti EARN "EXTRA MONEY 
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Learn at Home J1R0E to Fix 
Electrical Appliances 

To build a better future, get into a field where there's 
much important work and the security that comes from 
knowing a good trade. Servicing electrical appliances 
offers that OPPORTUNITY. Every wired home has 
many electrical appliances and millions and millions of 
new appliances are sold every year. Owners pay well to 
keep t hem in repair. That's making a fast-growing need 
for trained men. 

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

Learn and Earn with Multi -Use 
Tester Built with Parts We Send 

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

MAILING THIS 

COUPON MAY START °'.---- 
YOU TO SUCCESS I ;g.s 

LESSON: AND BOOK , '' 
rfgYrCÑ 

A:ff:lgr 
Cel 

=°FREE 
NATIONAL RADIO INSTITUTE, Dept. KBO, Washingtonló, D. C. 

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

IName Age 

This course includes the parts to build a portable, sturdy I Address 
Appliance Tester that helps you locate electrical defects 
quickly and easily. You use it to learn and do actual I Cif 
electrical appliance repair jobs. If you want better pay 

Zone....State 

learn this good trade. No need to give up your present l ACCREDITED MEMBER NATIONAL ROME STUDY COUNCIL 

February, 1960 
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Television Receivers 
Black i White and Color 
AM -FM and Auto Radios 

Transistors-Printed 
Circuits-Test Equipment 

(Right - Instructor helping students 
check the wiring and Croce circuits of 
lelesnaion receivers.) 

tt 

A.C. and D.C. Motors 
Generators 

Switchboards 
Controllers 

Modern Appliances 
Automatic Electronic 

Control Units 
(Shown at left-Instructor explaining 
operation and te.ting of a large Motor 
Generator in oar A.C. Department.) 
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Train in the NEW SHOP-LABS of COYNE 
Largest, Oldest, Best Equipped School of its Kind In the U.S. 

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

B. W. Ctek, Jr., Pres. Founded 1559 
ELECTRICAL SCHO_OL 

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 
1501 W. CONGRESS PARKWAY, CHICAGO 7 Dept. 20SC 

ELECTRICITY * RADIO * TELEVISION * REERICEFATION * ELECTRONICS 

Mail Coupon or Write 
for FREE Book 

Book cones by mall. No obliga- 
tion and no salesman will call. r 

COYNE ELECTRICAL SCHOOL 
Dept. 20 -IC, New Coyne Building 
1501 W. Congress Pkwy., Chicago 7, Illinois 
Send RIG FREE book and details of all the training 
you offer. However, I om especially interested in: 

f] Electricity Television El Both Fields 

Mail coupon below in 
an Envelope or paste 
on a Postal Card or 
write Address lists 
and Fret book. 
"Guide to Careen", 
with information will 
be sent to you by 
return mall. 

Name 

Address 

City State 

(I understand no Salesman will call) 
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A Message From the Editor 
IT seems we have underestimated the technical knowhow of our 

readers. Believing that our magazine would be most popular 
with electronic kit builders and those who have never built any 
electronic device before, we intentionally de-emphasized the sche- 
matic diagrams in our construction articles and developed the 
unique wiring guides which have become our trademark. These 
guides are so easy to follow that we assumed our schematic - 
reading constructors would use them also. Well, we have done 
many of our construction fans a great injustice. We have re- 
ceived many letters from you asking us to make our schematics 
bigger and easier to read, and this we are doing promptly. As 
you will notice in this issue, our schematics are now larger and 
clearer. As some of the letters indicate, many of the complainers 
were those who could not read the schematics to begin with, 
but have learned by reading El regularly. Good, this is a step 
in the right direction. 

Not so long ago in this column I promised to bring you an 
article on amateur radio informational networks and I am 
pleased to say that it appears on page 60 in this issue. It took 
some doing to find the man who we think knows as much or 
more about this subject as anyone in hamming today, but we 
think we found him. If you are looking for one more good reason 
for becoming a ham, read this story. Two other exciting stories 

,. in this issue are: "Radio 
Powered Sky Station," (page 
27), and "New Tiny Tape 
Recorders," (page 34). Our 
article on the sky station is 
the first detailed story on 
this epic making advance to 
appear in any of the elec- 
tronic publications. Al- 

' though the one on our cover 4 ° 4; 
actually appears to be flying, , ok:; , I must admit that it was a 
rigged shot since the device .f ,., we photographed was a static c 

- display model. However, I 
can tell you that the Ray- 
theon Company has actually 
demonstrated a flying model 

', . to the government, but turn 
to page 27 to get the full 2 IL; t! story. 

. ' We had no idea as to how 
many tiny battery -operated 
tape recorders there were 

',1Z1 available at a modest price 
until we started to investi- 
gate the field for our story. 
Most of the units in our story 
are imported from Japan or 
Europe, and if you have not Coming next month! El's all transistor organ seen them it is because their 

. ' 
N 
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-You build. one 
keep this'valuable 

.Vacuum Tube 
VOLTMETER 

Yoú build ..nd keep this 'S. 
.inch COLOR OSCILLOSCOPE 

plmost_a "mu t" for TV 
servicing: - 

In Spare Time at Home-Prepare for a Better lob-or 
Your Own Business in One of the Many Branches of 

NICS 
Iltfn e, RADIO - TELEVISION - RADAR i 

If you are seeking a better job or a business of your own, 
the appealing field of Television -Radio -Electronics offers 
REAL PROMISE! 

la this fast-growing field, trained Electronic technicians find 
many good -paying, interesting jobs in manufacturing, in- 
stalling, operating, servicing. Equally important is the fact 
that these are GOOD JOBS-offering the kind of a future 
that an untrained man often dreams about. 

HOME MOVIES ... 
... make important points crystal 
clear. Speeds your learning. It's 

- O I O R almost like having on instructor r L Il at your side! 

V MILITARY SERVICE 

DeVryTech's 
If you are subject to military 

service, the information we 
program alms hove should prove very 
includes training ' helpful. Moil coupon to - 

in Color Television- day' 

Build and keep this BIG 
DeVry Engineered TV set- 
easily converted to U.H.F. 
(IeVry offers another home 

training, but without 
the TV set.) 

Ybyr GUIDE,' 

to Profitable Job Opportunities 
TV -Radio Broadcast Technician 

Color Television Specialist 
Radar Operator Laboratory Technician 
Airline Radio Man Computer Specialist 

Quality Control Manager 
Your Own Sales & Service Shop 

PLUS MANY OTHERS 

THE SAME 
GET 

EMPLOYMENT SERVICE 
that has Felped thousands of oar graduates 
toward fine careers in Electronics_ 

Send for FREE BOOKLET TODAY! 
Accredited Member of National Home Study Council 

"One of North Americo's ¡ . «Foremost Electronic. 
'-'-'1É141 lL] Training Center.' 

ITT] I'M i 
i.-]pr: 

7,ila-7i.I[yy 
--: tl 7- r-r ..il ..::od.i:JY.: 

z--DelIRY 
irzcmpcmi..,.., 

- 

CHICAGO 41°, ILLINOIS ' 

No previous technical experi- 
ence or advanced education 
needed. Prepare for this profit- 
able field in your spare time 
at home, or in our modern 
Chicoge or Toronto Labora- 
tories. Nothing else like it! 
Send fcr FREE details. 

EARN WHILE YOU LEARN 
After you get part of DeVry Tech's 
training with equipment at home, 
you may then in your spore time, 
begin to earn real money servic- 
ing Radio and Television sets. 

its ft 4 S.i' 0 1febrV_e !e 

Build ever 300 practical projects from many shipments of 
Radio -Electronic parts. You build and op TV -Radio . 

circuits .., wireless microphone ... and many other major 
projects-all designed to provide outstanding practical, - 

experience at home. . 
It 

ACT CT NO W Get inBREE! formationMall-packcoupon 

ted 

poudblico- 
a on ay. 

DeVRY TECHNICAL INSTITUTE 
4141 eelman, Ave., Chicago 41, III., Dept. 11-2-O 
Please give me your FREE booklet, "Electronics and YOU.' and 
tell me how I may prepare to enter one or more branches of 
Electronics. 

Name 

Street - 

Age 

Apt 

City- _ - _ Zone_ Rote 
Conodion resident. add,.,. Dowry Toth of Canada, ltd. 

2044 124 Routawn Ana., Toronto 12, Ontario 
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Complete Trainin 
FOR BETTER RADIO -TV SERVICE JOBS 

ONLY 

513 
for the complete 

2 -volume 
course 

Rod'° N=. 
10°,001 

0,1 

3 MONTHS TO PAY 

Let these two great GhIrardl training brooks teach You to handle 
all types of AM, 1''>I and TV service jobs by approved professional 
methods-and watch your efficiency and earnings soar! 

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

THE NEW Ghirardi 
RADIO -TV SERVICE LIBRARY 

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

1-Radio and Television Receiver 
TROUBLESHOOTING AND REPAIR 

A 
rpete glchnrincseal deFor idbegnner,it le acomp comprehensive training course. For the experienced develop 
Improved 

It Is quicki way to -brush up" a ers Pins, tog develop owed techniques to find fast answers to Vuhart.. rule! ms. us..Includes Invaluable 'ratop Aystep" service eharL. R20 pages, 7 Illus., price $7.50 separately. 

2-Radio and Television Receiver 
CIRCUITRY AND OPERATION 

This 869 -page volume is the ideal guide for servicemen who real. lye it pay, to know what really makes modern radioT%' receivers "tick" and why. Give, a complete understanding of basic circuits and circuit variations; how to recognize them at a glance; how to eliminate guesswork and useless seating In servicing them, 417 Illus. Price separately $6.75. 

Special low price . . . you save $1.25 
If broken into lesson form and sent to you as a "course," you'd regard these two great books as a bargain at 050 or morel 

! v 
Under this new offer. you save 31.25 on the Prlce or the two hooks-and.ºand have the privilege of paying In easy installment. while you use them) No lessons to wait for. You learn feat-and right! 

ttrder from: Dept. PH -20. Rinehart R Co.. Inc.. 232 ?stadium 
Ave.. New York 16. N. Y. (Price only ;13.00 plus postage for bath 
books.) 

STUDY 10 DAYS FREE. 
Dept. PR -20, RINEHART A CO., Inc. 
232 Madison Ave., New York 16, N. Y. 

Send books below for 1O.day FREE EXAMINATION. In 10 
days bowill oks ! 

either remit price Indicated (plus postage) or return postpaid and Owe you nothing. 
O Radio & TV Receiver TROUBLESHOOTING A REPAIR (Price 57.50 separately) 
O Radio A TV CIRCUITRY A OPERATION (Price 50.75) 

Check here for MONEY -SAVING COMBINATION OFFER Save $1.25. Send both of above big books at apreinl price M only 313.00 for the two. Oteguler price 315.25 . you save 31.25) Payable at rate of 3a plus after taya it you decide to keep books d S3 a month for 3 months until the soul of 313.00 Ns been pall. 

Name 

Address 

City, 'Lone, State 
Outside U.S.A.-58.00 for TROUBLESHOOTING A REPAIR: 37.25 for CIRCUITRY @ OPERATION; $14.00 for both. Cash only, but phoney refunded If you return books In 10 data 

importers didn't feel that a mass mar- 
ket existed for them. Our story may 
change all this. 

Not long ago El regular Harry Kursh 
did a story for us on how to patent an 
electronic invention. The facts he dug 
up proved so fascinating that he fol- 
lowed them up and the result is his 
new book called, "Inside the U.S. Pat- 
ent Office," published by W. W. Norton 
& Co., Inc., New York City. I rec- 
ommend this book very highly to any- 
one interested in how our patent system 
works, and how to obtain a patent on 
new ideas. 

Although commercial television is 
not a startling new innovation to our 
readers, it is still a subject of great in- 
terest. You may be interested, there- 
fore, in some recently acquired statistics 
relative to TV in various countries of 
the world. It is presently estimated 
that there are about 85,000,000 TV 
sets in use in the world today. The 
United States alone has about 
57,000,000. U. S. viewers have avail- 
able to them 550 TV broadcast stations. 
The rest of the world at large has 965 
stations. This should give you some 
idea of the tremendous interference 
problem that would be involved if some 
satellite could reflect all signals from 
earth back clown again to all sets within 
view. 

Our March issue will be jammed with 
many exciting construction and fea- 
ture articles. Our special 16 -page bonus 
section will show you, in clear diagrams, 
photos and text, how to build an all - 
transistor electronic organ. Among 
electronic constructors, this type of 
item has consistently been one of the 
most popular. We have tested the El 
organ using local editorial talent and 
we can authoritatively say that where- 
as we may not have struck the right 
keys at all times, at least the organ 
knew what it was doing. We will also 
bring you a construction article on how 
to build a 2 -way Citizens Band radio 
as well as a feature article describing 
the newest items for stereo hi-fi. 

Be sure to be with us next month. 

6 Electronics Illustrated 
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This story actually happened. The rnan's name has been Changed 

and tAto la not his photograph, but the Facts ore true. 

"Your 'ñáme: is on the list" 
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Doug Mott was not surprised. The recession 

was on and the assembly line where he worked 
was almost at a standstill. 

And then, strangely, the boss began to smile. 
"You know how the Engineering Department 
sends us blueprints and then we have to send 

them back for revision because they just aren't 
practical to produce?" Doug nodded ... won- 

dering. "That's waste ... and we can't allow it 
to continue. That's why we thought that if we 

had a man who knew assembly and production 
- and drafting, too - he could act as liaison 
man between engineering and production. You 

know production, Doug ... and you're studying 
drafting with I.C.S. You've got a new job. 
Congratulations!" 

Doug Mott now heads a drafting room. But 
he will never forget the day his name was on 

the list to be laid off. 
Good times or had, I.C.S. training sets a man 

off from his fellows, puts him on the road to 
promotion. You can start on that road by filling 
out the coupon now! 

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

INTERNATIONAL 'CORRESPONDENCE SCHOOLS- o 
. 

BOX 58574A, SCRANTON 15, PENNA. (Partial list ol 258 courses) 

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

Accredited Membse, 

Notional Hems Study Council 

ARCHITECTURE AVIATION nd BUILDING O hero -Engineering Technology 
CONSTRUCTION Q Aircraft & Engine Montano 

O All Conditioning BUSINESS 
Architecture Accounting 
Arch. Drawing and Advertising 
Oesigning O Business Administration 
Building Contractor Business Management 

O Building Estimator O Cost Accounting 
O Carpenter Builder O Creative Salesmanship 
O Carpentry and Millwork O Managing a Small Business 

Carpenter Foreman O Professional Secretary 
Heating O Public Accounting 

O Painting Contractor Purchasing Agent 
O Plumbing O Salesmansnip 
O Reading Arch. Blueprints O Salesmanship and 

ART Management 
O Commercial An O Traffic Management 
O Magazine Illus. CHEMICAL 

Show Card and O Analytical Chemistry 
Sign Lettering O Chemical Engineering 
Sketching and Painting O Chem. lab. Techmorar 
AUTOMOTIVE O Elements of Nuclear Energy 

O Automobile O General Chemistry 
O Aulo Body Rebuilding O Natural Gas Prod. and Trans. 

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

O Aulo Technician O Pulp and Paper Making 

CIVIL 
ENGINEERING 
Civil Engineering 
Construction Engineering 
Highway Engineering 

O Professional Engineer (Civil) 
Reading Struc. Blueprints 
Sanitary Engineer 
Structural Engineering 

O Surveying and Mapping 

DRAFTING 
O Aircraft Drafting 
O Architectural Drafting 
O Drafting A Machine Design 

Electrical Drafting 
O Mechanical Drafting 
O Sheet Metal Drafting 
O Structural Drafting 

ELECTRICAL 
O Electrical Engineering 
O Elec. Engr. Technician 

QElec. light and Power 
Practical Electrician 

O Practical lineman 
O Professional Engineer (Flee) 

HIGH SCHOOL 
O High School Diploma 

Q Good English 
Q High School Mathematics 
Q High School Science 
O Short Story Writing 

LEADERSHIP 
Industrial Foremanship 
Industrial Supervision ] Personnel -labor Relations 

Q Supervision 

MECHANICAL 
and SHOP 

O Diesel Engines 
3 Gas-Elec. Welding 

Industrial Engineering 
O Industrial Instrumentation 
3 Industrial Metallurgy 
3 Industrial Safety 

Machine Shop Practice ] Mechanical Engineering 
O Professional Engineer (Mach) 
O Quality Control 

Reading Shop Blueprint, ] Refrigeration end 
Air Conditioning 

Q Tool Design O Tool Making 

RADIO TELEVISION 
O General Electronics Tech. 

O 
o 
o 
o 

Industrial Electronics 
Practical Radio -TV Eng'r'g 
Practical Telephony 
RadIo-TV Senking 

RAILROAD 
O Car Inspector and Air Brake 
O Diesel Electrician 

Diesel Engr end Fireman 
O Diesel locomotive 

STEAM and 
DIESEL POWER 
Combustion Engineering 

O Power Plant Engineer 
O Slallonary Diesel Engr. 
O Stationary Fireman 

TEXTILE 
O Carding and Spinning 
O Cotton Manufacture 

Cotton Warping and Weaving 
O Loom Fixing Technician 

Textile Designing 
Textile Finishing A Dyeing 

O Throwing 
Warping and Weaving 
Worsted Manufacturing 

Name Age Home Address 

City Zone Stet*. 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 Fortes. 
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In an attempt to learn more about radar 
characteristics at stratospheric altitudes. 
scientists at Goodyear hove developed the 
radar unit at right to take aerial radar photos 
of the earth. Carried aloft by the unmanned 
balloon above, the radar does its job and is re- 
turned to earth by a radio controlled signal. 

atssf ú 1 

, 
4 

r; 

- 
:. / ' 

"-` 
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Audiophiles! Dig this crazy 53 -ton loudspeaker 
horn at left. As part of an eventual 100 - 
ton acoustical test chamber at Goodyear Air- 
craft Corporation, this device will be used to 
direct sound to plane -wave and reverberant 
type chambers. The chamber is to be used to 
study sound waves and their effect on elec- 
tronic components used in supersonic aircraft. 
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NOV' f 
you eRR afford! 

BETTER...MORE COMPLETE...L 
WITH NATIONAL SCHOOLS S 

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

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

MORE COMPLETE...You learn ALL PHASES .3f 
Tel rvir io n-Rdio-El ectrona ra. 

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

MAKE, -MORE. O Y 
OWER COST I ELEV ISION 
HOP -METHOD ` 

RADIÓ- ELECTRONICS. 

23 

TOP PAY... UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 

You are needed in the Television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent ray- in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar, Government Missile Projects. 
NATIONAL SCHOOLS SHOP.METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim 
ited opportunities, including many 
technical jobs leading to supervisory 
Positions. 
YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training-YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 

complete TV set from the ground up. 
that is yours to keep! A big, new TY 
picture tube is included at no extra 
charge. 
EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course-and more-while 
studying. So can you! 

RESIDENT TRAINING AT LOS ANGELES 

II you wish to take your traininK in our Resident 
School at Los Angeles, me world's TV capital, 
start NOW in our big. modern Shops, Labs and 
RadIoTV Studios.- Mere you work with latest 
Electronic equipment - professionally installed 

- finest, most complete facilities 'Offered by 
any school. Expert. friendly Instructors. Personal 
attention. Graduate Employment Service. Help 

SaMPtr 

These 

E b0°ks. Wlll' 
-two E. 

s ho* J°u 
how. 

'To.' get all -information 
.by mail . .'You' make 
your own decision ion ... at - 

. home!' NO SALESMAN 
WILL 'CALL' . 

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

GET THE BENEFITS OF OUR OVER 

SO TEARS EXPERIENCE 

Approved for 
GI iraininC 

Hn. 

You SET... 
19 Big Kits-YOURS TO KEEP! 
Friendly.Instructlon and Guidance 
lob Placement Service 
Unlimited Consultation 
Didoma-Recognized by Industry 
EVIRYTHING YOU NEED FOR 
SUCCESS! 

SHOP -METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 

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

Communications 

NATIONAL ell SCHOOLS (,'I 
WORLDWIDi GAINING SINGE '905 

I MAIL NOW TO 
g NATIONAL SCHOOLS, Dept R4Y-10 

x000 S. FIGUEROA ST LOS ANGELES 37, CALIF. ' 
Rush free TV -Radio 'Opportunity - Book and sample I / lesson. No salesman will call. 

FfffjD¡; 
/ NAME F f l .f1!Ú1' 'ADnnEss l 

"di" "Mrnee ,Ghee) =and part """" 
CITY ZONE STATE 

NATIONAL SCHOOLS job while you learn. Check boa in coupon far i cnrxs a Int.resrer out, Y trswe,? in.ul vN....( at Ln a..,nn 
lull Information. - ,vttttAYs G.ee dale of D.senaae 

. Los Angeles '37, Calif. 

4.19UN tt 
MEMBER 

ACr 
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L.ÉGTR/C`r 

:APPLIANCE REPAIR- 
m_eNatYf/URe ª 

START YOUR OWN BUSINESS 
With a Potential Market of 1.00.000 Customers 

New shop -method, home training system gives you elec- trical know-how that used to take years to learn. Learn at home by building valuable testing kits, repairing your own and neighbor's appliances. It is not unusual for appliance repairmen to charge on the basis of $5.00-.56.00 an hour. FREE ILLUSTRATED BOOK Shows you how to learn every phase of electrical appliance repair. How to make money while you learn. Write today for your FREE copy. 
CHRISTY TRADES SCHOOL, Dept. A-213 

3210 W. Lawrence Ave. Chicago 25, Illinois 

NOW! 
LStep ahead faster as an 
INDUSTRIAL ELECTRONICS 

TECHNICIAN 
Turn your experience into a 
big, new better -paying career! 
Day by day industrial plants are adding 
more electronic devices-for sorting. 
counting. checking almost any control 
job you can name. Cash in on industry's 
great need for men who can keep these 
devices in top working order. Make 
more money. feel more secure, doing 
work that is second nature to you. With 
what you already know about elec- 
tronics you have a long head start in 
a field just beginning to boom. GET 
INTO IT RIGHT NOW with the help of 

PRACTICAL INDUSTRIAL 
ELECTRONICS LIBRARY 

No long sessions on math or theory! These 4 practical volumes 
show you how to keep the plant's electronic equipment work- 
ing . . how to locate and correct tube and circuit troubles 

how to install, service, and maintain even brand new equipment without being stumped by new circuits. 

=S 
11:g 

EASY TERMS 
FREE TRIAL- 
volumes 11369pp. 

1103 illus.): Chuce's Electronics in In- 
dustry Miller's Mainte- 
nance of 
Electronic Con- 
trol. 

Wet, of a ZHuH'a 
Handbook of In- 
dustrial Electron- 

s Circuits. 
Heaney 6. Faltne 

stock's Electron 
Tubes in Indus- 
try 

MCGr.wMill 9ook -- - - - - -I 
327 W. alst St., NYC 36. Dept. El -2 
Send 

naryrGre IUaehysl 
Industrial Electronics 

nrnnation on rip. 
pro'al. In 111 davs'1 will se 1 5:3.31I, then 

. R.00 month until $2:/.511 ,r p:ud. tA ...vine: of .\r.11rl tinder the regtrlal' price of 
F2r+..tn.r Iltherwr.se I will rut htokn a,stµ ld. 

I 

rll'rntt Name-. - _ . _-- -- 
Andres. -. . - 

1 
('ily /.,nr_ - slate 
1'nrtr party 

This offer applies in U 
t:l-2 

only. 

...News 

w- 
? 

- .. ... ! T 

National Sonics Corp. has introduced 
a build -it -yourself electronic organ fea- 
turing two keyboards, built-in speakers, 
etc. A brochure giving full details is 
available from the manufacturer, 680 E. 
Taylor Ave., Sunnyvale, California. 

-O- 
RCA is now producing a ceramic - 

metal superpower tube especially 
designed for use in long-range search - 
radar and particle -accelerator service. 
This water-cooled tube can provide a 
useful peak power output of 1.5 million 
watts at 200 me for a pulse duration of 
2500 microseconds. 

Lafayette Radio has placed the new 
SK -131 "Sphericon" tweeter on the hi-fi 
market. Priced at $19.50, it is equipped 
with a built-in 3000 cycle crossover net- 
work. Complete specifications avail- 
able from Lafayette at 165-08 Liberty 
Avenue. Jamaica. N. Y. 

til Electronics Illustrated 



RADIO -TV and 
ELECTRONICS TRAINING 

AT A PRICE 
YOU CAN AFFORD! 

*21 INCH 
Receiver Kit included 

e 

9r- - _'`` 
COMPLETE 

-415r91111411111Ke COLOR 

Get your free book on the 

FAMOUS RTS BUSINESS PLAN 
find out how you can open 

A REPAIR SHOP OF YOUR OWN 

We supply and finance your equipment 

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

AN OFFER NEVER MADE BEFORE BY 
ANY TRAINING ORGANIZATION. Under 
the 2TS Business Plan you receive: 
1. M electric sign for 

the shop front. 
2. Complete laboratory 

or lest equipment. 
D. Latterhrads. calling 

curds. repair tichets, 
cote 

4. Basic inventory Of 
taboo, parts, 

6. Plans for shop 
aaaaa 

7. Instructions on how 
la go into business. 

B. Continuous consul- 
tation and help. 

9. The righs to use 
RTS Seal of 
Approval, and tn. 

s. eplirs. RTS Creep. 
5. Complete advertising lO. The right to use 

and promotional the Famous 
,rater,al. Trade Mars. 

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

INSTRUCTION 
INCLUDED 

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

tronics - AT HOME IN YOUR SPARE TIME. 

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

Colcr-TV Instruction, Unlimited Consultation Service ... 
ALL of a really big saving fo you. How can we do 

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

And what's more - you can (if you wish) 
OPEN YOUR OWN RTS-APPROVED AND 

FINANCED RADIO -TV SERVICE SHOP 

We Wont Many More Shops This Year 
This 38 year old training organization - 

called RTS, that's Radio -Television 
Training School - wants to establish a 

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

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

you build these 
and other units 

tubes 
excluded 

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

Est. 1922 

FOR UNSKILLED 
INEXPERIENCED MEN ONLY - 

WE TRAIN YOU OUR WAY! 

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

TS "1"1e AC ÑoW / 

- CUT OUT .AND MÁIL-"TO/ilyT:' 
RADIO -TELEVISION TRAINING SCHOOL 
5100 S. Vermont A , Dept EI.26o 
Los Angeles 37, California 

SEND ME FREE - all of these big opportunity 
"Good lobs in TV -Electronics," "A Repair Shoo of Tour Own 
and 'Sample Lesson." I am interested in. 

Radio -Television Industrial Electronics 
(Automation) 

Name 

Addr ss 

please Print 
Age 

City e state 
300 J 
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RESIDENT SCHOOL COURSES 
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Industry. needs Electronic Techniciaás! 

Let RCA 
train you in 
Advánced Electronics 
This is the college -level training yeiu need to 
work with professional engineers on 'research. 
development or production projects in such fields 
as: automation, guided missiles, radar, television, 
computers and other advanced electronic appli- 
cations. 

RCA Institutes Resident School in New York 
City offers this comprehensive course that pre- 
pares you for any field of electronics you may 
choose. Other courses in TV & General Electron- 
ics, Radio & TV Servicing, and Radio Telegraph 
Operating. 
Classes start four times each year. Applications 
now being accepted. Approved for Veterans. 

RCA INSTITUTES, INC. 
SCHOOLS OF TELEVISION 

AND ELECTRONIC TECHNOLOGY 
A Service of Radio Corporolion of Americo 

ANOTHER WAY RCA SERVES EDUCATION THROUGH ELECTRONICS 

RCA INSTITUTES, DEPT. EIR-20 
350 W. Fourth St., N.Y. 14, N.Y. 
Please send me your O'REF: catalog of 
Resident School courses in \esv York. 

NAAIE 

Mease pnnl 

ADDRESS 

CITY ,., ZONE 

12 

1 

STATE 
For Home Study Courses see ad on opposite page 

... News 

. 

` c .' . 

o- 
A stereo tape deck, the Arkay/Hart- 

ing MS -5, has been introduced to the 
component market. Priced at $129.95, it 
has a dual -track magnetic tape head, 
for record and playback, and separate 
erase head coupled with an automatic 
interlock to prevent accidental tape 
wipes. Metal tape guards control verti- 
cal tape alignment. The MS -5 features 7/ and 33/4 ips speeds, recording level 
indicator, digital tape counter, drop -in 
loading, and push-button operating con- 
trols. More information is available 
from Arkay International, Inc., 88-06 
Van Wyck Exp., Richmond Hill, N. Y. 

-0-- 

F 

-- y"'" 

Affiliated Television Laboratories has 
introduced a "plug-in" stereo converter 
complete with stereo cartridge. It con- 
sists of an amplifier with built-in pre - 
amp, 8" bass and mid -range and 31/2" 
tweeter speakers and crossover. The 
converter, SC -7, is priced at $59.95 from 
the manufacturer at 39 Rosell St., Min- 
eola, N. Y. 

Electronics Illustrated 
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°. 6 REASONS WHY 

RCA TRAINING 

IN ELECTRONICS 

ANOTHER WAY RCA 

SERVES EDUCATION 

THROUGH 

ELECTRONICS 

u can be the smartest investment 
MK! 

you'll make in your entire lifetime! 

1. You get the finest training -at-home 
under the supervision of the RCA 
INSTITUTES, experts in technical 
training for over 50 years. The very 
name "RCA" means dependability, 
integrity, and scientific advance. 

2. You get comprehensive training in your 
choice of four complete, up-to-date 
Courses ... from basic electronics the- 
ory to Color TV and Automation. 

3. You get an evaluation of your aptitude 
for advanced training. RCA deter- 
mines, for your benefit, whether you 
have the requirements for a career in 
the electronics field. 

Send for this 
64 -page Home 
Study Catalog 

FREE! 

FOR RESIDENT 

SCHOOL COURSES SEE 

AD ON OPPOSITE PAGE 

RG 
f r 

4. You get prime quality equipment as a 

regular part of your Course ... equip- 
ment that you keep and use on the 
job. You never have to take apart one 
piece to build another. 
5. You get each study group on a pay-as- 
you-go basis. Should you wish to inter- 
rupt your training at any time, you 
will not owe RCA Institutes a penny 
more, unless and until you decide to 
resume the Course. 

6. You get top recognition - worldwide. 
Graduates of RCA Institutes now 
work for leaders in the electronics 
field; many have their own business. 
This record is true tribute to the high 
quality of RCA Institutes training. 

RCA INSTITUTES, Inc. Home Study School El 10 

A Service of Rodio Corperotion of America 

350 West Fourth Street, New York 14, N. Y. 

Witoet obligation, send me FREE Hyage CATALOG on Hone Study 

Courses. No salesman will coll. 

Nome Age 
(Meow Meg 

Address 

City Zone State 

Ko.een Vetsl Enter discharge dote 

CANADIANS- Tate advantoge of'these same RCA courses at n 

additional cost. No posloge, no customs, no delay. Send coupon to: 

RCA Victor Company, Ltd., 5001 Cote de tiesse Rd., Montreal 9, Quebec 
le cove limo, paste coupon en po5Kere. 
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MORE 
PICTURE 
POWER 

new 

BLON DER -TONGU E 

B-24 
POW -R 

BOOSTER 

it's a powerful booster - 

. or an amplified coupler! 
provides sharp, clear TV pictures on 

1, 2 or more TV sets with only 1 antenna 

`straight-thru' circuit provides up to 10 db 
gain as a powerful one -set booster 
'couple -two' circuit provides up to 5 db gain 
(per set) as an amplified two -set coupler 
'straight-thru' circuit and B -T 4 -set coupler 
provide no -loss 4 -set distribution system 

Employs new frame -grid tube 6DJ8, new 
circuitry to achieve highest signal gain and 
"lower-than-cascode" noise factor. Pro- 
vides full broadband amplification covering 
low and high VHF channels. Features 
"NO -STRIP" 300 ohm terminals for posi- 
tive, electrical connections in seconds. Has 
"on/off" switch. 
Improve TV reception today on 1, 2 or 
more TV sets with a single antenna. 

Available at parts distributors. For details write: 
BLONDER -TONGUE LABORATORIES, INC. 
9 Ailing Street Newark 2, N. J. Dept. EI-2 

In Canada: Telequipment Mfg. Co., Ltd., London, Ont. Export: 
Morhan Export Corp., N. Y. 13, N. Y. hi -ti components UHF con- verters master TV systems industrial TV cameras FM -AM radios 

...News 

. 

_ ,. 
1 I, t.I ; 

Twin AM and FM tuners, that can 
combine to form one stereo tuner unit, 
have been announced by Stromberg- 
Carlson. The AM -441 does not have its 
own power supply, but derives its 
power from the FM -443 when they are 
operated together. It is available with 
a power supply as the AM -442, $59.95. 
Separately, the FM -443 is priced at 
$79.95 and the AM -441 at $49.95. Com- 
bined as the SR -445 it is $129.95. They 
are available in gold and white, or black 
and chrome with covers in white, black, 
tan or red from Stromberg-Carlson, 
Rochester 3, New York. 

-o- 
Small enough to fit in a tube shorter 

than the size of a pin, a thermometer de- 
veloped by scientists at Bell Telephone 
Laboratories can measure temperatures 
close to absolute zero (-459.7°F.) The 
thermometer employs a germanium 
crystal whose resistance increases rap- 
idly as temperature falls. To find the 
temperature an electric current is sent 
through the thermometer and the re- 
sistance afforded by the germanium is 
measured and thus tells the tempera- 
ture. 

-o- 
An ultra sensitive television camera 

that will truly see in the dark is being 
built by Dage Television. This transis- 
torized TV camera will contain a sensi- 
tive "intensifier image orthicon" tube 
which combines the features of an image 
orthicon, to date the most sensitive tele- 
vision camera tube, with an "image in- 
tensifier" or "light amplifier." This 
camera is to be used by the Air Force. 
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knight -kits are years ahead.. 
A PRODUCT OF ALLIED R.>DIO 

so much easier to build::... só múch more value 
, 

.-°1,Fsée them all in 
AWED ° 

í ,ALLIED'S 1960 CATALOG 

19 FREE°send fo- it 
-. - _ -. I 

Y-731 Deluxe FM -AM Stereo HI- 

FI Tuner (Multiples add -In) $87.50 

only $5 down 

0Qn;_ 
Y-774 Deluxe 40 -Watt Stereo II 

Amplifier (with Center Ch nne50 

only $5 down -~ 
----a - 

Y-773 Super -Value 20 -Watt 

Stereo HI -Fl Amplifier .... 544.50 

only $2 down 

't9, -- 
y-181 FM -AM HI -Fl Tuner 

Multiples lack)......... 
only $2 down 

Y -7T7 "Ranger" Clock -Radio 
with "sleep" switch... $24.95 

only $2 down 

V-2 i8 4 -Bard "Span Master" 
Receiver (w th cabinet). 525.95 

only $2 down 

R-100 Amateur Communica- 
tions Receiver (HI -gain, with 
built-in O-Muittpller)..5104.50 

only $5 down 

V-708 1000 Ohm/Volt Pocket 
Jolt-Ohn-Mlillammeter 

$9.95 

$f5 -T.. 61/Desgn! 
exciting to build ....satisfying to own! 

quality electronic equipment at 

SAVINGS UP TO 50% 

Y713 Citizen's Band 27 me 
T4anscelver $39.95 

only $2 down 

Y-771 5 -Transistor Superhet 
Portable Radio (less battery) 

only $2 down $25.º5 

129 e 
v,,- 

3.-125 Electronic VTVM 
(11 meo. input resistance) 

only $2 down $25.75 

V-147 Model "600" Tube 
Checker (checks over 
700 types) $32.95 

only $2 down 

5I' 

- ; r".,-, 

There's a money -saving knight -kit 
1 

. reALLIED 
for every need... see them all in 1I R RID O 

ALLIED's 1960 CATALOG i .ELECTRONICS. 
Describes the complete 3960 ' 

detail-the leading 
KNIGHT -KIT line In FREE. ,1.461--- ~ . Buying Guide to every- 
thing in Electronics. , '-_ 
Send for your FREE 1 
copy today! 

see scores of 
other knight -kits 
HI-FI KITS 
Stereo Preamp 
60-W Stereo Amplifier 
25-W Amplifier 
18-W Amplifier 
12-W Amplifier 
HI-FI Tuners 
Speaker Systems 
and others 

HOBBYIST KITS 
"Space -Spanner" Radio 
"Ranger" Radios 
"Ocean Hopper" Radio 
Transistor Radios 
2 -Way Intercom 
Electronic Lab Kits 
and many others 

INSTRUMENT KITS 
Lab AC VTVM 
V O M's 
5' Scopes 
Tube Checkers 
Signal Tracer 
Audio Generator 
Sweep Generator 
plus many others 

AMATEUR KITS 
400 -Watt Transmitter 
50 -Watt Transmitter 
Self -Powered VFO 
100 kc Crystal Calibrator 
Code Practice Oscillator 
Grid Dip Oscillator 

ONLY $2 DOWN 
on orders up to $50; 
$5 down on orders 

up to $200. 

ALLIED RADIO 
ALLIED RADIO, Dept. 75-B 
100 N. Western Ave., Chicago 80, III. 

O SEND FREE 1960 ALLIED CATALOG 

Name 

Address 

I City Zone State 

1 

J 
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. , . News 

Ercona has announced the new 
Connoisseur, a British pickup arm 
equipped with a .0006 diamond stereo 
ceramic pickup. A knob is fitted on the 
101/4" arm above the pivot point. When 
the knob is rotated clockwise the arm is 
lifted from the record. The arm is low- 
ered by turning the knob in a counter- 
clockwise direction. The pickup arm 
may be raised and lowered at any posi- 
tion on the record. A pivot base column 
allows the arm to he adjusted to fit any 
turntable height. Complete specs avail- 
able from Ercona Corp., 16 West 46th 
Street, New York 36, N. Y. $$59.50. 

-o- 

Scientists have discovered still an. 
other device to "bounce" messages off. 
Radio signals are now being reflected 
off the ionized air that is left in the wake 
of meteors. A message is first recorded, 
then a suitable meteor trail is located 
within a few thousandths of a second, 
and the message is sent at the rate of 
2,400 words per minute. Tests show 
this 49 me transmission is as effective 
as other long-range systems. Developed 
by the National Bureau of Standards. 

-o -- 
New developments in solid-state elec- 

tronic circuitry now make it possible 
to make an automatic pilot with no 
moving parts. Dr. A. S. Robinson, head 
of Bendix Aviation's Advanced Re- 
search and Development Laboratory, 
said "the new developments will mean 
the elimination of such devices as rotat- 
ing shafts, gear trains, motors, etc." He 
predicted that the effect of these devel- 
opments would be to cut in half the size, 
weight, power consumption, and cost of 
tomorrow's comparable automatic flight 
control systems. 

. PLACES THE WONDERFUL WORLD OF -ELECTRONICS AT- YOUR. FINGERTIPS 

RkDIO'ELE CTR O:N -I::, 

:M _ AST_ 
ÑOW AVA LE ILAB AT YOUR DISTRIBUTOR 

WORLD'S LARGEST BUYING 

g ER .. 
.s,srr+a cU10a 

yra n.aUsla 

50 
bt 

aewmr. 
.-$4,30 In Canada 

GUIDE OF TV -RADIO -ELECTRONIC -AUDIO PRODUCTS 

1551 pages of complete descriptions, specs, illustrations, 
prices for 175,000 items including all latest products of 350 
manufacturers systematically arranged in 28 product sections 
for easy reference 

KEY TO A PROFITABLE CAREER IN ELECTRONICS 

The MASTER is an electronic education in itself. It fully de- 
scribes and illustrates every radio -tv -audio -electronic product 
used in assembling, repairing and designing. When you rely on 
the MASTER, you are sure to get the right products to do the 
job because you are shopping in the electronic supermarket. 
Shows complete details and prices of latest ham gear, TV items, 
transistors, printed circuits, stereo components. sub -miniature 
parts plus thousands of hard -to -locate items not usually found 
in smaller, incomplete catalogs. No matter what electronic item 
you require. You'll find it faster in the '60 MASTER. At your local 
parts distributor, or write for list. 

FREE... FROM YOUR DISTRIBUTOR 
24 -page Foreign Tube Interchangeability Guide 

or write direct enclosing 24 for handling 
1551 Pages s, 

to 

RADIO -ELECTRONIC MASTER. 58E Madison Ave., Hempstead, N.Y. 

Electronics Illustrated 



BUILD 16 RADIO 
CIRCUITS AT HOME 

with the New Deluxe 
PROGRESSIVE RADIO "EDU-KIT" 

,A-Practica_I Home Radió -Course :. 
Now Includes * No Knowledge of Radio Necessary * 12 RECEIVERS * No Additional Parts or Tools Needed * TRANSMITTER * EXCELLENT BACKGROUND FOR TV * SIGNAL TRACER * SIGNAL INJECTOR * School Inquiries Invited * CODE OSCILLATOR * 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 al rods 
bottom price. Our Kit is designed to train Radio 4, Electronic Technicians, mating 
of the most modern methods of home training. You will learn radio theory, construction practice and servicing. THIS IS A COMPLETE RADIO COURSE IN EVERY DETAIL 

You will learn how to build radios, using regular schematics; how to win and solder in 
professional manner, how to service radios. You will work with the standard type o punched metal chassis aswell as the latest development of Printed Circuit chassis. 
You will learn the basic principles of radio. You will construct, study and work with 

O F and AF amplifiers and oscillators, detectors. rectifiers, test equipment. You will learn 
and practice code, using the Progressive Code Oscillator. You will learn and practice trouble -shooting, using the Progressive Signal Tracer, Progressive Signal Injector, Progres- 
sive Dynamic Radio & Electronics Testae and the ae mpanyina structional material. 

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio mateur Li . You will build 16 Receiver. Transmitter, Code Oscillator, Signal Tracer 
and Signal Injector circuit, and learn how to them. You will receive an excellent 
background for Television, Hs -Fi and Electronics. 

Absolutely no previous knowledge of radio or science required. The "Edu-Kit" i the 
product of many years of teaching and engineering experience. The "Edu-Kit" will pro- 
vide you with basic education in Electronics and Radio, worth many times the complete 
price of $32.95. The Signal T lone i worth more than the price of the entire Kit. 

.. THE -KIT FOREVERYONE . _ = 

You 
radio 

onot 
needg do the slightest bacegrouno apes and backgrounds have successful^y 

in you are inter- used the "EduKit" ino than 79 c 
ested Radioscience. G Electronics because you tries of :he world. The "Edu-Kit" has been 
want an in le ;ng hobby, a well paying carefully designed, step by step, w that business or sob with future, you well find you not make mistake. The "Edu- Ihech Manytl 

of individuals 'of a all owe ato.ws No instructou 
to 

fnecessary.at Ypur 

' PROGRESSIVE -TEACHING METHOD 
The rogressive Radio EduKit" is the foremost educational radio nit in the world. ad isuniversally accepted as the standard in the held of electronics training. The 'Edu Kit" s the modern educational principle of "Learn by Doing.' Therefore you construct, 

learn schematics, study theory, practice trouble-shootng-all in closely integrated pro. uram designed to provide an lyl , thorough and ant ing background radio. 
You begin by examining then various radio parts of the Edu-Kit." You then learn the function, theory and wir g of these parts. Then you build simple radio. With this first set you will enjoy listening to regular broadcast stations, learn theory, practice testing 

and trouble -hooting. Then you bid a more advanced radio, learn m advanced theory 
and techniqu. Gradually, in a progresse m and at own 

nd yourself constructing re advanced multi -tube radio ircuits,u and r doing workulikeila professional Radio Technician. 
Included in the "EduKit" tours sixteen Receiver, Transitter, Code Oscillator Signal Tracer, and Signal Injector circu 

m 
its. These not unprofessional "breadboard's arr. 

` 
experiments, but genuine radio circuits,constructed means ans of professional wiring 

n 
and soldering on metal chassis, plus the method of radio constructiOn known as "Printed Circuitry." These circuits operate on your regular AC or DC house current. 

THE "EDU-KIT". iS COMPLETE 
You will eachs receive all parts and instructions necessary to build 16 different radio end circuits, eleclronief its, guaranteed to operate. Our Kits contain tubes, tube okets, .able, I lytic, mica, ceramic and paper dielectric sonde , resistors, tin strips, coils, hardware, tubing, punched metal hassia, Instruction Manuals, hook-up wire, colder, etc. 
In addition, you receive Printed Circuit materials, Including Printed Circuit special tube socket.' hardware and instructions. You also receive a useful set of tools, 

a professional electric soldering iron, and a self -powered Dynamic Radio i Electronics Tester. The "EduKit" also includes Code instructions and the Progressive Code Oscillator, 
I in addition to F.C.C.-type questions and Answers for Radio Amateur License training. You will also receive lessons for servicing with the P 

i 
s ve Signal Tracer and the roarf 

e Signal Injector, a Nigh Fidelity Guide d a Dui: Book. You receiveMembership in Radio -TV Club, Free Consultation Service, Certificate of Merit and Discount Privileges. You receive all parts, tools, Instructions, etc. Everything Is yours to keep. 

PRINTED CIRCUITRY 
At no i 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 now technique of 
radio construction is now becoming 
popular in commercial radio and TV sets. 

A Printed Circuit is 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 Electronics. A knowl- 
edge of this suhlect is a noceSsity today 
for anyone interested In Electronics. 

FREE EXTRAS I .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 COOK RADIO 
TROUBLE-SROOTINC COOK 
MEMUERSHIP IN RADIO TV CLUB: 
CONSULTATION SERVICE FCC 
AMATEUR LICENSE TRAINING 
PRINTED CIRCUITRY 

SERVICING LESSONS 
You will learn troubleshooting and Inpr manner. Yo servicing a 

You willn learn tymptum 
and causes of troubles in home, portable 
and car radios. Youwill learn how to 
use the p ofensional ignal Tracer.e the 

Raio 
unique S. Injector 

S ElectronicsTester. th While 
Dynamic 

You 
are learning in this practical way, you 
will be able to do many a repair job for 
your friend sod neigh neighbors, and charge 
fees which will far teed the price of 
the EduKit." Our Consultation Service 
will help you with any technical problems 
you my have. 

1. Stataitis, of 25 Poplar P1., Water- 
bury. Conn., writes: "I have repaired 

I sets for my friends, and made 
they. The Eau -Kit' paid for itse. I 

Deal beady to spend $240 for aCourse, 
your ad an sent for your Kit." 

FROM' OUR .MAIL: BAG° 
lien Valerio, P. O. Sox 31, Magna, 

Utah: "The Edu-Kits are wonderful. Mere 
I am sending you the questions and also 
the answers tor them. 

I Years, e like 
have 

Radio for the last seven 
to work with Radio 

v 
Kits and like to 

build Radio Testing Equipment. I en- 
joy 

' 
every minute I worked with the difl. ant hits; the Signal Tracer orks 

fine. Also like to let you know that I 

feel proud of becoming a member of your 
Radlo-TV Club." 

Robert L. Shull, 1534 Monroe Ave.,Huntington, 

W. Va., "Thought I woul 
drop you few lines to say that I re- 
ceived my Edit -Kit, and was realty amazed 
ta 

low 
t 

u price. Ir hafire Rlready 
an be had 

s 
such 

started r - 

Pairifriends wradiosrally and 
su prised 

phonograph, h s. me 

get into the swing of it se quickly. Th 
T roubleshootlnp Teter that cornea with 
the Kit ireally swell, and Finds the 
trouble, if there is any to be found." 

T UNCONDITIONAL MONEY -BACK GUARANTEE- 

= --t ORDERM:= 'DIRECT FRóADRECEIVE-'FRÉE'BONUS. 
- 

s-. 
RESISTOR AND CONDENSER KITS WORTH'S7p°_ 

O Send "Edu-KIP' Postpalc. I enclote full payment of $22.95. 

a a 

[' Send "Edu-Kit" C.O.D. I rill pay $22.95 plus postage. 
C Rush me FREE descriptive literature concerning "Edo- Kit." 

Name 

Address 

PROGRESSIVE "EDU-KITS" INC. 
1186 Broadway, Dept. 520AE, Hewlett, N. Y. L_______ 
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FREE/ALLIED'S 
MONEY -SAVING 1940 

ELECTRONIC SUPPLY CATALOG -- 
1 e 1 

acked 
te 

. 

' 

- 

FOR I T!a lD 
oÁLLtED 

-` SE w;.RRDIO 
-..,. SAVE 

1 
_E190 IN 'ELECTRONICS 

FICTRONIC, ON. EVERYTHING 

.ee.. 

º_. ,. .. r j 
> EASIEST TERMSII 

only $2 down on 

orders up to $50 

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

KNIGHT-KITSm-Best in Build -Your -Own 
Everything in STEREO Hi -Fi 

Hi -Fi Music Systems and Components 
Tape Recorders & Phono Equipment 

Public Address & Paging Systems 
TV Tubes, Antennas, Accessories 

Amateur Station Equipment 
Latest Test t Lab Instruments 
Parts, Tubes, Transistors 

Everything in Tools & Technical Books 

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

Everything in Electronics 
from One Reliable Source 

our 39th year 

ALLIED RADIO 
ALLIED RADIO CORP., Dept. 8641 
100 N. Western Ave., Chicago CO, 111. 

O Rush FREE 1960 ALLIED Catalog. 

t2 

SEND FOR 

FREE 
CATALOG 

eM 

á`Ipár 
ELECTRONICS 

Name 

Address 

City Zone State 

...News 

' 

.emplré 
88 

l 

¡ Et 

l 

i 

Audio Empire, the new hi-fi product 
division of Dyna-Empire, Inc., is enter- 
ing the market with the Empire 88 
"Stereo/Balance" cartridge. The Em- 
pire 88 with a .0007 diamond stylus is 
priced at $24.50 and the Empire 88S 
with .0007 sapphire stylus is $18.50. Re- 
placement stylii are available. Audio 
Empire, 1075 Stewart Ave., Garden 
City, N. Y. 

ID O 

no 

A 20 -watt stereo amplifier, featuring 
dual 10 -watt amp-preamp sections has 
been announced by Knight. The KN-520 
contains four 7408 output tubes and fea- 
tures DC on preamp filaments. Priced 
at $62.50 from Allied Radio, 100 N. 
Western Avenue, Chicago 80, Illinois. 
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,PREPARE; 'FOR- YOUR -4 F.0 C.° LICENSE -YOUR TICKET 

.TO "A ',BETTER JOB AND 'HIGHER PAY! 

F.C.C. LICENSE - THE KEY TO BETTER JOBS 
An F.C.C. commercial (not amateur) license is your ticket to 

higher pay and more interesting employment. This license is Federal 
Government evidence of your qualifications in electronics. Em- 
ployers are eager to hire licensed technicians. 

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

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

The SECOND CLASS radiotelephone license qualities you to 
install. maintain and operate most all radiotelephone equipment 
except commercial broadcast station equipment. 

The FIRST CLASS radiotelephone license qualifies you to 
install, maintain and operate every type of radiotelephone equipment 
(except amateur) including all radio and television stations in the 
United States, its territories and possessions. This is the highest class 
of radiotelephone license available. 

GRANTHAM TRAINING PREPARES YOU 
The Grantham Communications Electronics Course prepares you 

for a FIRST CLASS F.C.C. license, and it does this by TEACH- 
ING you electronics. Each point is covered simply and in detail, 
with emphasis on making the subject easy to understand. The 
organization of the subject matter is such that you progress. step- 
by-step, to your specific objective -a first class F.C.C. license. 

CORRESPONDENCE OR RESIDENCE CLASSES 
Grantham training is available by correspondence or in resident 

classes. Either way (residence or correspondence), we train you 
quickly and well-no previous training required. Even a beginner 
may qualify for his first class license in a relatively short time. 

FOUR COMPLETE SCHOOLS: To better serve our many students 
throughout the entire coanfnj, Grantham School of Electronics 
maintains four complete Divisions - located in Holl ywood, Calif., 
Seattle, SVaria.. Kansas City, ,tto., and Washington, D.C. All Divi- 
sions of Grantham School of Electronics offer the same rapid 
courses in F.C.C. license preparation, either by home study or in 
resident classes. 

GRANTHAM - - 

SCHOOL ,OF ELECTRONICS 
HOLLYWOOD 

CALIF. 

SEATTLE° 

WASH. 

KANSAS CITY 

MO. 

WASHINGTON 

D. C. 

1505 N. Western Ave. 
rHo 1 marl 

Hollywood, Calif. 

408 Marion Shur 
Seattle, Wash. 

3123 GIllhom Rood 
Kontos City, Mo. 

(Ma 3.17171 

(aa tarot 

A 

821 - 19th Street, N. W. 
Washington, 

tst>satq 
D. C. y _',, +,.y.,,'.;y'-gy sr y 

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

a 
Upgrade Your Income with a First Class 

F. C. C. LICENSE 
HERE'S PROOF... 
that Grantham students prepare for F.C.C. examinations in a 

minimum of time. Here is a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 

Donald E. Mason. 2659 Centtnella, Santa Monica. Calif. 
Everett T. Beard. 411 N. Wash. St., Afeundna, W.... .. . 

Henry M. Best, 1003 Verment SL, Fremont, it, C... .... .... 
Harold V. lines, P O. Res 705, Alameterde, N. M, .... . ... 

Michael F. Apesto, 916 Townsend St.. Chester, Pa... 
Earl h. Stewart. 3918 Modest. Dr., San Benardine, Calif..... 
Donald L. Loehr'. Boo 1075, Ancheraie, Alaska 

I. Mitten Condit, 1312 N. 78th Street, Seattle, Wash 

John R. Nabs, 72 Haniton St.. Rldteheld Park, N. 1. .. . 

Richard Paden, 4226.37th St., N.W., Washwtten. D.C. . 

lames F. Stewart, 261855 Prospect Ave., La Crescenta, Calit. . 

Norman F. Cook, 130 Olive Street, Needeska, Ram...... . . 

License Weeks 

1st 12 

1st 12 

1st 11 

1st 13 

1st 12 

1st 14 

1st t2 
1st B 

1st 12 

1st 12 

1st 12 

tit 12 

MAIL COUPON TO SCHCOL NEAREST.YOU 

(Mail in envelope or poste on portal cord) 

'' To: GRANTHAM SCHOOL OFa ELECTRONICS m 

I Nellywem Seattle Kansas City Washinpee 

I Gentlemen: 
1 Pleoie send me your free booklet 'citing how I can get my corn - 
T mercies! F.C.C. license quickly. I understand there is no obligation 
I and no se Homan will call. 

Name Age I 

Address 

City_ Stotie 
I am interested in: Home Study, Resident Classes 08-B 

February, 1960 19 



41".. . ¡`faí^.. ,!ltii'C 1 
y Greatest Savings 

and Precision Features 
all inclusive in this 
"QUALITY LINE"! 

EMCTEST EQUIPMENT 
Compare all our features and you'll 

AGREE the name to buy is EMC 

Model 102 Volometer 
Features a 3I/2-, 2% accurate -800 micro- 
amperes D'arsonval-type plastic front meter 
with 3 AC current ranges; and the same zero 
adjustment for both resistance ranges. Speci- 
fications . AC Voltage -5 Ranges: 0 to 
12-120-600-1200-3000 volts. DC Voltage -5 
Ranges: O to 6-60-300-600-3000 volts. AC 
Current -3 Ranges: 0 to 30-150-600ma. DC 
Current -4 Ranges: 0 to 6-30-130ma: 0 to 1.2 
amps. Two Resistance Ranges: 0 to 1000 
ohms, 0 to 1 megohms. Model 102, Wt. 1 lb. 
5 oz. Size: 33/4" x 61/4"' x 2". $14.90; Kit, 
$12.50. -J- 

Model 205 Tube Tester 
Uses standard emission test. 
Tests all tubes including Noval 
and subminiatures. Completely 
flexible switching arrangement. r 
Checks for shorts, leakages and 
opens. 
Model 205P, Hand rubbed oak 
carrying case, $47.50 (illus- 
trated); Kit, $36.20. Model CRA, 
Cathode ray tube adaptor, $4.50. 

Model 700 RF-AF-Crystal Marker TV Bar -Generator 
Complete coverage from 18 cycles to 108 megacycles on fun- 
damentals. Bar generator for TV adjustment with a variable 
number of bars available for horizontal or vertical alignment. 

Square wave generator to 20 kilo- 
cycles. Wien Bridge AF oscillator with _----- Sx., sine wave output from_18 cycles to 

,, I -_ !'- r 300 kilocycles. Crystal marker and 
_ 1,+'¡ amplitude control. Individually tuned 

coils. Constant RF output Impedance. 
Stepped RF attenuator. Variable per- ¡iiM tentage of modulation. 

A 
0, .r Model 700 $45.90 

Yes, tell me more, send me FREE-a detailed 
catalog of the complete EMC line. EL -2 

NAME 

,s` 

ADDRESS 

CITY STATE 

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

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

... News 

Superex Electronics Corp. has an- 
nounced a new transistor radio kit, 
model DYN. This two transistor kit fea- 
tures matched transistor and diode, se- 
lective variable capacitive tuning, á 
luopstick, earphone, headband and 
comes with a black and gold case. 
It operates on flashlight batteries. The 
manufacturer says the kit can he as- 
sembled in an evening with only a 
screwdriver. A free catalog is offered to 
the readers of El just by writing to 
Superex Electronics Corp., 4-6 Radford 
Place, Yonkers, New York. The price of 
the kit is $7.49. 

-o- 
Chelmsford, England sends the news 

that a new shortwave radio transmitter 
that can simultaneously broadcast two 
or more independent transmissions on 
different wavelengths was developed. 

The Marconi Wireless Telegraph 
Company's transmitter (1 kw) enables 
service on one frequency to be put on 
a second frequency before being discon- 
tinued on the first frequency. This is 
possible by the use of a distributed am- 
plifier which provides wide -band ampli- 
fication over the entire high frequency 
band. This dispenses with the need to 
retune the amplifier whenever a change 
of frequency is desired. This amplifier 
also permits simultaneous radiation of 
two or more independent transmissions. 
The idea of the distributed amplifier 
used as a low-level voltage amplifying 
device is not new, however, this trans- 
mission is believed to be the first suc- 
cessful use in this type of service. 
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID 
RADIO -TELEVISION SERVICE TECHNICIAN 

. , y 

NOW-Just Starts 1rouTrainiñg in 
. 6 

RADIO -TI LEVISIO 

25 

the SPRAYBERRY "Learn -by -Doing" °Wáy':. 

BIG, COMPLETE KITS 
of PARTS & EQUIPMENT 

To help you tarn la..t the practical aide 
of din- leviaioD, wr 
.end you expertly engi- 

neered training kite to 
teat and amemble for 

inteemtingg. 
v luable 

whop -bench 
practice! 

The new Sprayberry 
Treinin Television Re- 
ceiver. built and tested 
la 5 .actions. 

Now offered ...this fine 
modern oscilloscope. 

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

it This great industry is begging 
for trained men ... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio -Television wide to 
every ambitious man who is ready to act at once! 
Men by the thousands... trained Radio -Television Service Techni- 
cians...are needed at once! Perhaps you've thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now -just $li enrolls you for America's finest, most up to 
date home study training in Radio -Television! Unbelievable? No, 
the explanation is simple! We believe Radio -Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need ...to step into a fine job or your 
own Radio -Television Service Business. 

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

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

LET US PROVE HOW EASILY YOU CAN LEARN! 
Radio -Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious man can 
afford. Just 56 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity in store for you! 

FREE-,. 
!Prw^-Ls- 

You build the 
new Spray- 
herry tester 
-a complete 
15-e ange 
Volt -Ohm I 

M ltllem 
meter test 
meter. 

I. ew 10 WI .ew1 w 

Radio-Televisioñ I 
TRAINING IAN. 

SPRAYBERRY Academy of Radio -Television 
1512 Jarvis Avnuo, Dept, 120.6, Chicago 26, Illinois 

- Mail This Coupon Now-No Salesman Will Call 

Sprayberry Academy of Radio -Television 
Diet 120.0 1512 W. Jarvis Ave., Chicago 26, III. 
Pkae rush all information on your ALL -NEW Redio-Tele. 
drion Training Plan. I understand this doe" not obligate me 
and that no wile: mum will call upon me. Include New Cat- 
alog and Sample Lemon FREE. 

NAME Age 

1 ADDRESS 

CITY ZONE STATE 
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ÉIECTRÓHÍCS 
ELECTRICAL i 
ENGINEERING/ 
RADIO -TV :A 

COMPUTERS 
At MSOE, you can equip 
yourself for a career in many 
exciting, growing fields: 
MISSILES RADAR AVIONICS 
AUTOMATION RESEARCH 
DEVELOPMENT ELECTRICAL 
POWER ROCKETRY 

When you graduate from 
the Milwaukee School of 
Engineering, you are pre- 
pared for a dynamic career 
as an Electrical Engineer 
or Engineering Technician. 
Under a faculty of specialists, 
you gain a sound technical 
education in modern, com- 
pletely equipped laboratories 
and classrooms. As a result, 
MSOE graduates are in 
great demand and highly 
accepted by industries 
nationally. 

At MSOE, you will 
meet men from all walks 
of life and all parts of the 
country - some fresh out 
of high school or prep school. 
others in their twenties - 
veterans and non -veterans. 

You can start school in any one of four 
quarters and begin specializing immedi- 
ately. Engineering technicians graduate in 
2 years with an Associate in Applied Science 
degree. For a Bachelor of Science degree 
in Engineering, you attend 4 years. A 
3 -month preparatory course also is available. 

i 

FREE CAREER BOOKLET! 
If you're interested in any phase cf elec- 
tronics, radio or television, be sure to 
look into the programs of studyaEered 
by the Milwaukee School of Egineer- 
ing. Just mail the coupon. 

MILWAUKEE SCHOOL. 
OF ENGINEERING 
Dept. EI.260, 1025 N. Milwaukee SI. 
Milwaukee, Wisconsin 

0. 

City Zone State 
al I'm eligible for veterans education benafita 

MS -SSS 

Please send FREE Career Booklet. I'm Interested in 
Electronics Electrical Power O Telev sion 
Mechanical Engineering 10Radio aI Computers 
Electrical Engineering O Industri Electrenics 

PLEASE PRINT 

Name...-- ---__------__ _.,_ _Age _ 

Address _ _ --- - - - ------ 

... News 

New Bulletins and Catalogs .. . 

A handbook entitled "Understanding 
Transistors" written by El's test equip- 
ment expert, Milt Kiver, is available 
from Allied Radio Corp., for 50i. 

The 1960 Hi -Fi Buying Guide, a 
catalog on hi-fi components, has been 
published by Harvey Radio. Available 
for the asking from Harvey at 103 West 
43rd St., N. Y. 36, N. Y. 

Bulletin SR -257 from International 
Rectifier Corp. describes their line of 
silicon zener diodes. El Segundo, Calif. 

A Semi -Conductor directory listing 
the latest in transistors, diodes, etc. has 
been announced by Lafayette Radio. 
Manufacturers and types are listed with 
descriptions and applications. Free from 
Lafayette at 165-08 Liberty Avenue, Ja- 
maica 88, New York. 

Pentron Corporation has published a 
new catalog sheet giving general infor- 
mation on their 1960 Tape Recorders. 
Dept. NR -101, 777 S. Tripp Ave., Chi- 
cago 24, Ill. 

R -Columbia Products Co., Inc. of 305 
Waukegan Avenue, Highwood, Ill. has 
announced a catalog (No. 59) of pro- 
fessional hints for the inventor. 

A bulletin, R-14, describing enclo- 
sures and cabinets for hi-fi mono and 
stereo has been issued by Rockford Spe- 
cial Furniture Co. Copy available from 
Rockford at 2024 23rd Avenue, Rock- 
ford, Illinois. 

Full details of Seco Manufacturing 
Company's line of test equipment ap- 
pear in that company's new brochure. 
Free copies of Folder M-0099 are avail- 
able from Seco at 5015 Penn Avenue, 
South Minneapolis, Minnesota. 

"The Microphone in Public Address 
Systems" which contains rules of micro- 
phone techniques and common micro- 
phone usage problems and solutions is 
available from Shure Brothers, Inc., 222 
Hartrey Avenue, Evanston, Ill. 

A 32 -page booklet called "Entertain- 
ment Transistors for Every Design Ap- 
proach" is being offered by Sylvania. It 
contains ratings and characteristics for 
transistors for use in hi-fi, toys, etc. Free 
from 1100 Main St., Buffalo 9, N. Y. 
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Look what $2996 buys in 
high fidelity equipment! 

A complete 14 -watt hi-fi rated amplifier - 
preamplifier combination in one attractively 
styled unit ... and at less than half the price you 
would expect to pay! 

Learn how you can "build -it -yourself" and save 50% 
or more on the world's finest high fidelity equipment. 
Send today for your FREE Heathkit catalog-or see 
your nearest authorized Heathkit dealer! 

14 -WATT HI-FI RATED AMPLIFIER KIT (EA -3) 

From HEATHKIT audio labs comes an exciting new 
amplifier ... New Styling, New F'eatures. Brilliant Per- 
formance! Designed to function as the "heart" of your 
hi -ti system, the EA -3 combines the pre -amplifier and 
amplifier functions into one compact package with an 

- 

f 

r^. 
Complete hoe 01 monophonic 

stereo -tape recorders ...Irons $99.95 

a 

honest 14 watts of high -fidelity -rated power, capable of 
driving the most demanding systems, and all the neces- 
sary controls for precise blending of sound reproduction 
to your individual taste. Clearly marked controls give 
you linger -tip command of bass and treble "boost" and 
"cut" action. switch selection of three separate inputs. 
"on -off" and volume control. A hum balance control is 
Mao provided. ORDER YOUR EA -3 TODAY! .. . a 
few hours of easy kit building fun will earn you a life- 
time of hr -fi pleasure! Shpg. Wt. 15 Ills. 

NOTE THESE OUTSTANDING SPECIFICATIONS: Power 
output: 14 vat's, H:.F.; 12 watts. Probst, anal: 16 watts. Utility. Power 
response: t 1 db Irom 20 cps 10 20 lc at 14 watts output. Total har- 
monic distortion: less than 2%. 30 cDs to 15 lic at 14 watts output. 
Intermodutalton distortion: less than 1% at 16 watts output using 
EA cps and C. Sc signal mixed 4:1. Hum and noise: mag. phOno input. 
47 db below 14 watts: tuner and crystal phono. 63 db below 14 watts. 

Finest quality hifi speaker systems ... front $34.95 

Everything to stereo! Amplifiers ... horn $29.95 

world's toot monophonic amplifiers .. Irom $15.95 

HEATH COMPANY 
1l J a subsidiary of Daystrom, Inc. 

Benton Harbor 39, Michigan 

Please send the latest Free Heathkit Catalog. 

NAME 

ADDRESS 

CITY STATE 

All prI<n F.O.S. een,on Nerbor, MOb. O,.. and somMeorions ,ap- 
iKt to Chang. ri,bv, norlc.. 

e 

A 
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8 CYt[naal't 1rRu ryef3 
I TRANSISfOA 

RADIO 
MAINifNANCE 

ASSORiMEKi aratj 
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A kit of 15 electrolytic capacitors in 
five values has been made available by 
Pyramid Electric Co. Transistor Main- 
tenance Assortment, Kit #515, is avail- 
able for $7.70 from local radio parts dis- 
tributors. 

For audiophiles who like to feel the 
deep bass in recorded music, Electro - 
Voice has perfected its 30 -inch loud- 
speaker, the model 30W. Write to 
manufacturer in Buchanan, Michigan 
for more information. -r 

c 
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TAarsatgy raLL ItTOw 

Build. the =Bést Portablé e . Eicvl; 

Easy creative fun to build . . a lifetime of big -set entertainment wherever 
you go ... designed so that even the novice can build it & obtain a handsome 
professional assembly 8 outstanding performance. American -made modern 
super.helerodyne all -transistor circuitry plus finest quality parts throughout, 
assure you of highest durability & stability. 

high sensitivity L selectivity big -Set volume L tone quality with e a 6" 
PM L 250 mw push-pull audio output stage built-in Ferrite rod 
antenna for good reception in any location pre -aligned RE & IF transformers 

planetary vernier tuning (7:1 reduction) for easy station selection & tuning 
high -Impedance earphone jack for private listening: eliminates drain of output 
stage when using earphone attractive tan leatherette case, retractable handle 

compact: 81/2" w, eh" h, 21/2" d. Only 3 lbs. 

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

.Build the BEST BUYS in "HAM" geár.:. 

U.N. 

i, e rat. a 
O-tN4.776 .M.1149 

n. 

90 -WATT CW TRANSMITTER s#720 
Kit $79.95 Wired $119.95 
"Ideal for veteran or novice" - ELECTRONIC 
KITS GUIDE. "Top quality" - POPULAR ELEC- 
TRONICS. "Well designed" -ELECTRONICS WORLD. 
80 thru 10 meters with one -knob band.switching. 
Full "clean" 90W input, 65W external plate 
mod. Matches loads 50 to 1000 ohms. May be 
used as basic exciter unit. WI shielded. Tubes: 
6146, 6C16, 2.6005, G234. Attractive "living 
room" low -silhouette design. 15" w, 5" h, 9" d. 

UNIVERSAL MODULATOR -DRIVER 1:730 
Kit $49.95 Wired $79.95 

Cover E-5 $4.50 
Delivers SOW undittor ed dio. Modu- 
lates transmitters having rse, inputs up 
to 100W. Unique evermedulation in- 
dicator. Output transformer matwtet 
500-10,000 ohms. Low -levo) speech 
Clipping L filtering. Inputs for tal 

or dy aanih mars, phrned 
patch, etc. 7 

ELECTRONIC 1N1TROMENT CO.,, Inc., 33-00 N. Blvd., L. I. C. 1, N. Y. 
R 

. 

GRID DIP METER #710 
Kit $29.95 Wired $49.95 
Includes complete set of coils for full 
band coverage. 400 kc-230 Inc in 8 over- 
lapping ranges. S00 ua meter. Plug-in 
coils are pre -wound, pre -calibrated to 
0.5% accuracy. Transformer -operated 
power supply. 244" h, 2T{t" w, 61" I. 

I Compare - fudge for yourself - at 
your neighborhood EICO distributor. 
For free catalog on 65 models of 
EICO test Instruments, hl -f L "ham" 
gear, fill out coupon on Page 26. 
Add 5% in the West. 

e 
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The future is YOURS in 
TELEVISION-RADIO-COLOR -TV! 

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

Modern Training by Coyne 
RIGHT IN YOUR OWN HOME 

Coyne brings you the first truly lower cost, MODERN 
-QUALITY Television Home Training; training de- 
signed to meet Coyne standards. Not an old Radio 
Course with Television "tacked on." Here is MOD- 
ERN TELEVISION TRAINING including RADIO, 
UHF and COLOR TV. No previous experience needed. 
Personal guidance by Coyne Staff. 
The Institution Behind this Training 
Famow for over a half century. COYNE occupies thia entire 
building which is the new home of COYNE. COYNE'S modern 
resident training of men for Television, Radio, Electronic. and 
Electricity 
has produced 
thousands 
of eucces ful ! 1 ' r 
graduates. 

"411 

I. M. MO, h. PrssüeN 

' 
i 

rl 
411.,_"11 3 ii 

i! 

ELECTRICAL 

FOUXOtO 1899 

SCHOOL 
CHARTERED AS AN EDUCATIONAL INSTITUTION 

NOT FOR PROFIT 
1501 W. Congress Parkway, Chicago 7, Dept 20-H8 

MAIL COUPON NOW FOR DETAILS FREE 

February, 1960 
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IN SPARE "TIME. 
AT HOME 

let érteatepprea. 
iftW o... 

1 
iI 

LEARN TO 
EARN IN SPARE TIME AT HOME 

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

.bout calf- ea44tTeAnts 
We save you money because we don't send you-AND 
CHARGE FOR-a long list of parts or "put together 
kits," which you may not want or do not need. With 
Coyne Television Home Training you pay only for 
your training, no costly extras. 

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

SEND COUPON OR WRITE TO ADDRESS BELOW 

FOR FREE BOOK 

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

COYNE Television 
Home Training Division 
Dept. 20-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. 

u 

... . 
A i7 

Name 

Address 

City State 
(U L v.d.ntood no ,d.sm.e will can.) 
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Listen to the EICO Hour, WBAI-FM, N. Y., 99.5 

-°the. 'eicperrs say '--=. 

...in 
STEREO and 

STEREO Dual 
Amplifier- 

, Preamplifier 
HF81 

O.O Wired t$109.95. 
"Excellent" - 

SATURDAY REVIEW; 

HI-FI MUSIC AT HOME. 

F/ 

STEREO Dual 
Preamplifier 

HF85 
Kit $39.95. 

Wired $64.95- 
"Extreme 

flexibility . 

a bargain"-HI-Fl REVIEW 

_ 

4.i STEREO Dual 

1 
1 Power Amplifier 

HF86 
Kit $43.95. 

-_ '--43~1:-.;;.....,, Wired $74.95. 

low STEREO 
Dual l'ovi r 

Amplifier HF87 

Kit 514 95 

^ ,-, 
New I, , Power & Bias 

s ' Trasrstáintl 
E1t. 

-? * Kit sis.,, 11 1 S !S 

MC-Mon., Thurs., Sat. 7-8 P.M., and Sat. 3-4 P.M. 

" 

MONO 

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

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

Send FREE catalog & name of neighborhood EICO 
dealer. Send free STEREO HI-FI Guide. 

NAME 

ADDRESS 

CITY ZONE STATE 

HI-FI 
Mono 

Preamplifier 
HF65A: 

Kit $29.95. r 4.95. 

With 

Wiredl 
ÑF65: 

Kit $33.95. Wired $49.95. 

a TiFS?? 

Mono Power 

Amplifiers (60, 
50, 35, 30, 22. 

2forSt; use 

2 for Stereo) 
fro 

Wired $41.50. 

Mono 
Integrated 

... 

l'.- 
Amplifiers: (500, 

O %0' use r 
d -O- - - 2 fora Stereo) 

.i from t $34.95. Wired 
$57-95- 

Less Cover, 
F.E.T. incl. 

? 

FM Tuner HFT90 
Kit $39.95'. 

Wired Sí5.15. 
Cover $3.95. 

"Dtte of the hest - 

buys" AUDIOCRAFT. 
AM TRW 8FT94 

Kit 
ncl. Cover 

5. 
dL F.E.T. 

FM/AM Tuner HFT92 

Kit 
94.95. 

$59.95. 
Cover d&s .E T. 

2 -Way I 

Bookshelf 
Speaker 

System HFS1 

complete with 
factory 

cabinet: $39.95. 

HEW! 
COMPLETE 3- STEREO 

DUAL 

O AMPLIFIER 
AF -4 

- Kit $38.95 
Wired $64.95 

TRUE 
speakersFlto uconcert 

to drive 
volume 

efficiency 

TEST 
.; ,..and in INSTRUMENTS 

Miniaturized 
Multi -Signal ,god: Tracer 0145A 

l é Kit $19.95. _ a' ' Wired $27.95 I 1}s a Wired $28.95. Patent renting 

TUBE & 
New 

CRT FIL. 
Tester #612 

Kit $3.95. 
Wired $5.95 
Fast -checks 

radio/TV tubes, olio! lamps. etc. 

a ; 
RF Signal t 'n 4111 Generator ; 6324 e d Kit $26.95. 

Wired $39.95. 

ti 
rte. 

-111 1000 Ohms/Volt 
Vid. V -0-m.# 536 

Kit $12.90. 
Wired $14.90. 

ooüo;. 

Series/ 
Parallel 

R -C 
Combination 

Kit $13.95. Wired "1140 
1350 Combinations! 

Vacuum Tube 
$ 1.. Voltmeter a221 

1, I:. 
Wiredl $39.95. 

ush Pul 

Kt $44 95 

'l DC -5 MC 

! 5" Scope ' 60 ! Ir j { Wir d $129.50. 

5" 
Push-pull 

`- 1 Scope 0425 

Wired $79.95. 

6V 8 12V F.:. , Battery 
Eliminator 

v '4 -_ _ & Charger 
01050 Kit $29.95. Wired $38.95. 

Extra -filtered for transistor equipt ' 1060 Kit $38.95. Wired $47.95 

e"..4111111111.... - 

J® 

Peak-to-Peak 
VTVM '232 

& Un1-Probe 
(pat. Pend.) 
Kit 29.95. 

Wired $49.95. 

Tube Tester ' 625 
Kit $34.95. 

Wired $49.95. 

R -C Bridge 
8 R -C -L 

Comparator 
' 

095013 
Kit $19.95. 

Wired $29.95 

1 e 1960, E«º'Roma i,.ar.um., oo.. ,He.. ».00 N, earn IN STOCK! Compare,. , 

take them home - right "off the shelf" - from 2000 neighborhood 
.dealers. Over 1 MILLION EICO instruments In use throughout the world. . 1,¿; - - 

See Page 24 for EICO'S BEST BUYS in "HAMS' GEAR and TRANSISTOR RADIOS. 
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Cover Feature 

Radio -Powered 
Sky Station 

Aloft on microwave power, sky station will provide 
better communications, better missile -age defense. 

THE con .rolled transmission of energy through space is no 
longer a dream of scientists or the exclusive tool of fiction 

writers-it is reality. 
Raytheon's Airborne Microwave Platform (RAMP) is a sky 

station, not an orbiting satellite, that is powered and supported 
aloft by microwave energy generated at a ground station and 
beamed to the platform by antennas grouped in a 400 -foot -square 
antenna array. Like a battery of searchlights all cperating as one, 
these beams converge and are focused on a circular spot under- 

11."' 
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Communication antennas 
beamed to the ground pro- 
trude from RAMP, while radar 
surveys all below. Rotor blades 
are powered by microwave 
heat exchangers platform. 

Courtesy Raytheon 

u 
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New Amplitrons are designed for 50 times more power than early (hand-held) unit. 

neath the sky station, which is about 50 
feet in diameter. 

Why a sky station? The projected 
military and commercial capabilities are 
tremendous. RAMP is designed to raise 
itself 65,000 feet above the earth and 
become a highly stable "stationary" 
platform far above the weather. The 
curvature of the earth will not matter 
at that height. 

To the average man, this would mean 
that he could watch the Folies Bergere 
from Paris, the Olympics from Europe, 
and other world events on his TV set as 
they happen. It would also mean that 
business and personal telephone calls 
and telegrams to distant points could be 
made at a fraction of the present rate. 

A system of such platforms would act 
as a long-range missile alarm, guide 
defense vehicles (such as Bomarc 
anti -missile missiles) , and reliably 
relay broadband communications and 
weather surveillance data to stations on 
the ground. The entire North Atlantic 
can be covered with only four such plat- 
forms. This amounts to an extension of 

the DEW Line all the way to Europe. 
Until recently, tubes with high 

enough power to keep a sky station aloft 
were available only at relatively low 
microwave frequencies. Low frequen- 
cies meant antenna arrays covering 
many acres would be needed to focus 
the microwaves on a high altitude sky 
station. The new Amplitron tubes now 
can provide power at much higher fre- 
quencies and they have the stability re- 
quired to ensure an efficient, highly 
directional antenna pattern. This means 
that antennas can be brought down to 
reasonable size. 

The Amplitron is the key to the entire 
project. A high -efficiency microwave 
amplifier tube developed by Raytheon, 
it can increase the microwave energy 
generated by the older magnetron many 
times. Under security wraps for many 
months the Amplitron's effectiveness 
has been proved in the "Flight -Tracker" 
air traffic control system and other long- 
range radar systems. The heat dissipa- 
tion problem has always placed severe 
limitations on the design of high -power 

28 Electronics Illustrated 



RF INPUT 

CATHODE AND 
HEATER INPUT 

. 

. j 

. 

{ 
j 

¡4K .RF OUTPUT 

Amplitron tubes are able to efficiently amplify RF energy to a degree never be- 
fore achieved. It is capable of operating in the higher microwave frequencies. 

High military brass engaged in directing advanced research and development, 
get the low-down on model of sky station from Raytheon vice president. 

Y 

o 
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COMMUNICATIONS RADAR 

1.1 COMMUNICATIONS BLDG ^ wPOWER STATION 

SPACE CHARGE 
SPOKE 

ELECTRON 
ROTATION 

CATHODE 

ANODE 

1111111.1111101k\. 
DING 

ANTENNA INSTALLATION' 

AREA 

. HANGARS- 'm SEWAGE ,DISPOSAL 
_ 

SPACE 
CHARGE 
HUB 

INPUT - 
PLANE 

PUMP HOUSE 

CONDUCTING VANES 

CAVITIES 

PHASE 
VELOCITY 

CONDUCTING 
STRAPS 

GROUP 

/ VELOCITY 

OUTPUT 
PLANE 

Here is a diagram of the Amplitron's internal 
structure. It uses o continuous, cylindrical 
cathode to produce a rotating space charge in 
interaction space between cathode, vane tips. 

tubes, but the improved Amplitron can 
now handle many kilowatts thanks to 
new forced water cooling technology. 
Three -thousand megacycle tubes of 20 
horsepower output are in production 
and units of 100 horsepower will be 
available shortly. Five hundred horse- 
power tubes are expected to be avail- 
able in the foreseeable future. 

The RAMP sky station has a pro- 
jected 50 -foot diameter (dictated by the 
antenna size on the underside) , with a 
rotary wing 170 feet from tip to tip. 

74; 

PERMANENT 
MAGNET 

Typical power -beaming ground 
installation has been construct- 
ed in model form. Higher fre- 
quency capabilities of new 
Amplitrons permit smaller an- 
tenna arrays, good efficiency. 

NIGH _. 
VOLTAGE 

INSULATOR 

1 O i 

- 'JI 
R.F. POWER E A 

INPUT 

COOLANT CONNECTOR / 

S.F. POWER 
OUTPUT 

MOUNTING 
PLATE 

External construction of typical Amplitron 
bears striking resemblance to that of a con- 
ventional magnetron oscillator. Size and 
weight are also comparable to magnetrons. 

The circular collection antenna array 
on the underside is designed to pick up 
the microwave energy beamed from the 
ground and conduct it through wave - 
guides to "lossy" elements, which con- 
vert microwaves to heat in much the 
same manner that a stove element con- 
verts electricity to heat. Compressed 
air or gas heated by the lossy elements 
will drive a heat engine while turbines 
operate the rotor blades keeping the 
platform aloft and supplying the power 

[Continued on page 127] 

30 Electronics Illustrated 



 

.1 

,;i' '' 1 4 

Tweeter Globe 

Unit is shown atop 
woofer cabinet. Pair of 
wires go to the speaker 
terminals on amplifier. 

By Steven Hahn 

This novel addition to your hi-fi system will over- 
come the problem of high frequency distribution. 

Once the nsmber of speakers is decided upon, a compass is used to mark 
off holes. These hales should be random, not evenly spaced, for minimum in- 
teraction between cones. Right photo shows holes being cut with sabre saw. 

ONE problem in high fidelity reproduction is the distribution 
of high frequency sounds. In the low frequency range, this 

is a minor problem because of the comparatively large size of the 
speaker radiating element and the distribution patterns of the 
sound waves. However, as one increases the frequency, the waves 
begin to take on more and more the characteristics of light beams; 
that is, they are comparatively narrow and have a tendency to 

February, 1960 31 



Globe is cut along its equator line with saw Speakers are mounted offer their flanges are 
after all the speakers holes have been cut. bent to conform to curvature of the globe. 

reflect from various surfaces. The prob- 
lem is increased by the fact that most 
high frequency radiators, whether they 
be horns or tweeters, have a compara- 
tively small radiating surface. If only 
one of these devices is used to reproduce 
the high frequencies, a virtual high fre- 
quency beam results and if one moves 
out of this beam, a severe drop in the 
high frequency response is noted. 

The unit which we have built here 
can be considered a point source of high 
frequency sound with even high fre- 
quency distribution patterns over the 
entire listening area. It consists of nine 
4" hard cone tweeters mounted in ran- 
dom positions in a 12" cardboard ball. 
An L -pad is added for volume control 
and a 5 mfd oil capacitor serves as 
a dividing network. The entire unit, 
tweeters and all, costs about $35 to 
build. 

Construction 
The ball in this radiator is actually a 

cheap 12" cardboard globe, available 
from many department stores. The first 

step is to lay out the tweeter openings 
on the surface of the cardboard globe. 
This is done with a compass. After mark- 
ing the opening, a 3/8" drill is used to 
drill a hole in the center of each 
speaker opening. An electric sabre saw 
with a fine tooth metal cutting blade is 
then used to cut out the openings. All 
this work is done with the globe fully 
assembled on its stand. The tweeter 
openings can also be cut out with a very 
sharp razor or modelling knife. In addi- 
tion to the nine cutouts, a 3/8" hole is 
drilled near the bottom of the globe to 
accommodate the L -pad and a smaller 
hole to take the speaker cable. After this 
work has been done, the globe is cut in 
half along the equator. 

The flange mounting holes for the 
tweeters are then laid out by placing the 
tweeters on the inside of the two globe 
halves and using a pencil to mark the 
mounting holes. Generally speaking, 
speakers of this size require four mount- 
ing holes; however, two will more than 
suffice in this instance. An important 

[Continued on page 121] 
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Speakers are connect- 
ed in series -parallel 
and controlled by 8 - 
ohm L -pad, as shown. 

TO AMP 

Wiring complete. 5 mfd capacitor is at bottom 
of globe's left half. L -pad is next to it. 

3.2 OHM SPEAKERS 

5 MFD CAPACITOR 

Two halves are held together by tape. Globe 
may now be finished with a coat of paint. 
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British -made "Fi -Cord," 
with rechargeable batter- 
ies, records at 71/2 ips and 
has a more expensive Swiss 
"near -twin" in "Stellavox." 

New Tiny Tape Recorders 
Once there were none, now there are many battery - 

powered tape recorders at a variety of prices. 

So new it doesn't yet have a price tag-that's this Nippon Sound "Transi- 
corder." It operates on AC or battery, has meter, 2 speeds, remote switch. 

r 

l -- 
--'--. . - 

rr\ 
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Four conventional flashlight batteries run the Not yet available in this country is the Japa- 
Mark I11 Phonotrix tope recorder with speaker. nese Kowa, which Is a 9 -volt unit, 33/4 ips only. 

tl 

Stuxxi comes from Austria and records on two Here's the "HI-Dellty" 4011; machine from 
speeds. Push-button controls are on the top. Japan at $159.50. Single lever controls all. 

ABOUT five years ago you would have had to look mighty hard 
to find a small, battery -operated tape recorder. Chances are 

that if you had wanted one badly enough, you would have had it 
especially made for you at a fancy figure. Today, however, all that 
is changed. Whether you be in America, Europe, or Asia, you can 
take your pick of many transistorized recorders-and there are 
more coming all the time! 

The battery -operated tape recorders we've seen range from 
"gimmick" machines that sell for under $30, to professional 
broadcast quality three -speed instruments that carry price tags 
close to $1000. While some of these small machines operate only 
at the 17/s ips speed, other more sophisticated units zip the tape 
along as fast as 15 ips. Many have a myriad of specially designed 
accessories that include such items as magnetic telephone pickup 
coils, extension speakers and remote control switches, while still 
others don't even have an electrical fast rewind. 

Electronics Illustrated's survey of this new and exciting field 
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has turned up some very interesting 
tape recorders, along with the dismay- 
ing fact that American companies seem 
to be avoiding the manufacture of gen- 
eral purpose units, leaving this field al- 
most exclus'vely (but not quite) in the 
hands of makers in Japan, West Ger- 
many, Switzerland and Austria. 

What have the American manufac- 
turers been doing? Twiddling their 
thumbs? Well, evidently some have, 
but not all. A few have been working 
out miniature models for inclusion in 
guided missile and space rocket sys- 
tems. Perhaps we'll hear more about 
them when present-day military elec- 
tronic developments finally filter down 

0- .111.. 
... : . 

7 - 
-..,51. -1 
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Upper left: The circuitry of the deluie 
Negro Ill, a Swiss -made Instrument with 
thirty transistors, three speeds to i5 ips. 

Above is the same unit püt back tó- 
gether. There are several input and out- 
putsockets and a meter located on panel. 

Photo at left ,shows how the bottom of 
the 5330 "Fi -Cord" looks. All battery - 
operated machines use printed circuits. 

to you and me on the consumer level. 
Other U. S. companies have concen- 

trated on making miniature tape re- 
corders primarily designed for dictation. 
Among them are units by Dictaphone, 
Comptometer, Peirce, etc. Of course, 
these may be used for on -the -spot re- 
cording other than dictation, however 
they usually feature elaborate (hence 
more expensive) start -stop mechanisms 
and generally record only at the slowest 
speed, 17/8 ips. 

Let's take a look at some of the bat- 
tery -operated general purpose tape 
recorders that can be used anywhere. 

The Grundig "Niki" lists for only 
$79.95 and is made by one of West Ger- 
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many's leading electronics manufac- 
turers. It is one of the few portables 
we've seen that has a plastic case, which 
tends to cut down on its weight (41 
pounds) . It operates on ordinary "D" 
flashlight batteries and its fidelity is 
more than adequate for voice reproduc- 
tion. Just like most small tape recorders, 
this one records in the half-track fashion 
and only at 3% ips. The tape, on stand- 
ard three-inch reels, does not have to be 
threaded through any intricate capstan 
system, but is simply dropped "into the 
slot." The machine we tested had very 
good positive action controls. A single 
knob handles the start, stop, record - 
playback and fast rewind functions. The 
built-in four -transistor amplifier draws 
little current from the batteries, which 
can last as long as 50 hours. Batteries, 

\, 

printed circuit, motor, etc., are all easily 
accessible for servicing. Distributor: 
North American Industries, 101 W. 31st 
Street, New York 1, N. Y. 

There are a couple of miniature tape 
recorders on the way that are shrouded 
in all the legendary "mystery of the 
Orient." How come mysterious? Well, 
we have seen and tested them, but for 
the life of us we cannot get anyone to 
quote prices at this writing. Both units 
are from Japan and one is the recorder 
pictured on this month's cover. It is the 
Yashica YTR-330, which will be mar- 
keted here by the famous camera com- 
pany. Also using three-inch reels and 
half-track recording head, this portable 
is designed to operate at 6 volts and the 
convenient 3% ips. Besides a built-in 

[Continued on page 114] 
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The law -priced ($79.95))1 Grundig Niki 
has Hs innards exposed in picture top 
left. Circuit is accessible for servicing. 

Above right is the same tape recorder. 
To thread tape from three inch reels you 
just drop it into slot above stop button. 

Mohawk Business Machines makes this 
tiny pocket tape recorder which actu- 
ally has twins under other trade names. 
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-By C. M.-Stanbury 11 

:This,,article, second ié' a . sériés, `covers 7 :'fo :7.3 
megacydes-what's on the band and how hams aid_ 

_SWL's can help free the band from Red -propaganda. 

THOSE frequencies between 7000 and 7300 kc comprise the 
most complex band anywhere in the radio spectrum. Its 

uses are myriad. Historically, 40 meter channels are used by 
both broadcaster and amateur; have started an international 
donnybrook; and have been open territory in the Cold War. 

The experienced ham uses the 40 meter band for rag chewing, 
for regional and national message networks, and also has found 
plenty of DX in these midlands. Almost more important, it's 
one of the best bands for the Novice. Does this sound like an 
active band to you? ... Well, you're right! Why? 

In the first article of this series we mentioned that 75 and 80 
meters were just above the dividing line between short and 
medium wave. Forty meters is also near a dividing line-the 
one between regional and international shortwave. It lies at 
about 7 mc, depending upon sunspot activity, season of the year 
and even day-to-day variations of ionospheric density. Iono- 
spheric absorption of the 40 meter signals can be very high or 
close to nil. Skip distances during daylight hours can be so 
short as to almost permit semi -local QSO's via skywave. But 
at night, under ideal DX conditions, they can be so long as to 
allow only transcontinental contacts. 

In other words, the day -night pattern of 75 and 80 meters is 
repeated here, but in much more generous proportions. While 
the sun is high, maximum range is somewhere around 500 miles, 
but this increases perceptibly toward sunset and even more 
rapidly during the hours of darkness. With a decreased noise 
level and the longer period of darkness, a winter night is obvi- 
ously the peak period for 40 meters. And with all of these 
variations, it is obvious that not only is anything possible, but 
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Here's a commercial vertical antenna (Mosely V-5) designed to work 
on 10-80 meter bands. For homemade 40 meter antennas, turn page. 

Reds love to QSL propaganda broadcasts. Note This letter from the BBC confirms two types of 
frequency-smack in middle of U.S. ham band. interference experienced on the 40 meter band. 
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also, everything should be expected. 
The 40 meter band is 200 kc smaller 

than the 75-80 meter allocation, and the 
'phone portion of the band is only half 
the size of 75 meters. (Here both the 
CW and 'phone portions of the band go 
by the same name.) While increased 
skipping tends to reduce QRM (man- 
made interference) , reduction in space 
cancels this out. There are very few 
clear channels available for 'phone. 

Forty meters is traditionally a CW 
(radio -telegraph) band. It has only 
been within the last ten years that the 
FCC has permitted any voice transmis- 
sions on the band at all, and because of 
these crowded conditions for voice be- 
tween 7200-7300 kc, CW still remains 
the most effective means of communica- 
tion, especially for DX. 

Many hams overseas are permitted to 
use only the lowest 100 kc of the band 
and 75 percent of these are limited en- 
tirely to CW. Hams in the United States 
wishing to work them generally have 
to use CW also. 

With half the wavelength of 80 me- 
ters, it is possible, but not likely that 
some antenna directionality can be 
achieved. Sixty-five feet of wire is still 
a heck of a lot to "rotate." Obviously, 
with a better antenna, the less powerful 
and less expensive transmitter becomes 
more "effective. (See diagrams.) 

We said 40 meters was a good band 
for the Novice, and so it is. Limited to 

APPROX. 65' FOR 40 METERS 

111111r 
.1 

*12 OR 14 
COPPER 

WIRE 

SHIELDING 

F? 

R ' 

SOLDER 
FOR ADDED 
STRENGTH 

INSULATOR 

72 OHM 
COAXIAL CABLE 
FEEDER LINE 

75 watts transmitter input, he can use 
the great variation in skip and range of 
40 meters to his advantage. During the 
course of most days, a Novice is able, 
propagation -wise, to work contacts in 
every part of the United States. And 
unlike higher frequency bands, 40 me- 
ters is almost never completely dead. 
Even at 0300 EST an East Coast amateur 
would be able to QSO with operators on 
the Pacific Coast, where it is only mid- 
night. Should a Far Western Novice 
wish a QSO at 0300 PST, he would find 
that it was 0600 along the Atlantic Sea- 
board and a number of early bird ama- 
teurs will have returned to the band. 

In 1947 the International Telecom- 
munications Union (ITU) divided the 
40 meter band between amateur and 
broadcast stations. Seven to 7.1 mc is 
allocated to hams throughout the world. 
In Europe and Asia, 7.1 to 7.3 mc was 
proclaimed broadcast territory, while in 
the Americas the remainder of 40 me- 
ters was turned over to the amateur. 
As you can see, this was a regional solu- 
tion and as 40 meters is frequently not 
a regional band, such a compromise was 
far from perfect. For example, many 
broadcast stations, although beamed in- 
to broadcast territory, are received in 
this hemisphere. Further, when such 
a station is jammed, the interference is 
still worse. 

Undoubtedly the ITU took all this 
into account when it set up the dividing 

1ek- APPROX. 65' FOR 40 METERS 

ANGLE 
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300 OHM- 
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lines and almost all concerned thought 
they had made the best of a difficult 
situation. But they did not figure on 
Radio Moscow taking advantage of the 
situation. 

What Moscow has done is to beam 
40 meter transmitters toward the United 
States. At certain winter hours they 
use no less than five outlets with a total 
power of approximately half a million 
watts! Each puts out in the neighbor- 
hood of 100,000 watts (a hundred times 
the maximum power permitted for ama- 
teur use). With this system the Krem- 
lin holds down at least one channel, 
often two or three. If this does not vio- 
late the letter of the agreement, it is 
certainly contrary to its spirit. 

With a dropping sunspot count and 
the resultant increase of low frequency 
range, this situation is going to get 
worse. Radio Prague (in Red Czecho- 
slovakia) has added another 100 kw to 
the assault and there may be more. 

There is little that can be done about 
such stations as GRK. The operating 
agency, in this case the BBC, is sticking 
to the ITU agreement and any interfer- 
ence caused by them is accidental. 

The propaganda broadcasts are in a 
different category. First, you must un- 
derstand that Moscow has no special 
desire to give the ham a hard time. 
There would be no point in it, and the 
Kremlin never does anything without 
a reason. The use of 40 meters simply 

MAST OR OTHER 
SUPPORT 

INSULATORS 

RANDOM LENGTH 
OF WIRE 

TO HIGH SUPPORT 

INSULATOR 

FEED -THROUGH 
INSULATOR 

TO ANTENNA, TUNER 
OR PI -NETWORK 

TRANSMITTER 

XMTR 

IONOSPHERE 

.% DX 

HIGH ANGLE OF RADIATION 
LESS DISTANCE 

----LOW ANGLE OF RADIATION 
MORE DISTANCE 

SEMI- s EMI`` 
LOCAL 

An antenna on 40 meters should be at least a 
half wavelength above the ground so that the 
low angle of radiation will not be attenuated. 

increases their propaganda coverage. If 
it didn't, they would stay off the band. 

Okay, why not fix things so it doesn't 
increase their coverage! 

El's plan consists of two parts. First 
and most important, amateurs when 
making semi -local (short skip) or other 
cinch contacts on 40 meters should use 
the propaganda channels, 7130, 7150, 
7180, 7230, 7240 and 7255 kc. His QSO 
will be unaffected, but the Red broad- 
casts will certainly be wrecked. 

The second step is in the hands of the 
SWL's, particularly those who listen 
in on the amateur bands. They should 
send a reception report to Radio Mos- 
cow stressing the interference on 40 me- 
ters. This way the Kremlin will be sure 
to know their transmissions are not get- 
ting through. 

A simple, efficient 40 meter antenna is the 
half -wave dipole, far left. If you can't run 

, if 65'. up to 13' from each end may droop down. 

In center panel we have the popular folded 
dipole, similar to the plain dipole, but using 300 
ohm twin lead feeder instead of 72 ohm co -ax. 

Most basic antenna is the long wire, right. It 
is tuned electrically to compensate for random 
wire, which must be matched to half "wave. 
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SWL Antenna Tuner 
By Don A. Smith 

Improve the reception of your short-wave receiver 
with this unit. It will peak up those weak stations. 

MANY short-wave listeners are forced, through lack of space, 
to use short antennas. Undesirably short lengths of ten to 

twenty feet seem to be common. To make matters worse, many 
receivers do not come equipped with an antenna trimmer adjust- 
ment to peak up the signals. 

The unit described here goes a long way toward correcting this 
condition and requires no internal connection to the set. The cir- 
cuit is a simple pi -network, used quite often in the output stage 
of ham transmitters. Its ability to electrically change the length of 
a physically short wire makes it an excellent adjunct to a receiver. 

Construction begins by winding the coil. Follow the specifica- 
tions given in the parts list. The total length of the winding will 
take up approximately 15/8" on the form. Drill two small holes 
near the beginning of the coil and two more at the end. The wire 
can then be threaded through these holes [Continued on page 119] 

PARTS 
CI,C2-140 mmfd variable air capacitor 
SW -5 -position rotary switch, non -shorting 

(Centralab PA 1002 or equiv.) 
L-Close-wound coil, 100 turns of #26 

enamel wire tapped at 5, 12, 35 and 60 

LIST 

turns. 11/4" diameter coil form of plastic, 
Bakelite, etc., approx. 31/2" long 

Misc.-Chassis box (LMB #138), 2 -lug 
Cinch -Jones Barrier strip, banana 
plug and jack 

Inside view of the tuner with cover removed. 
Two tuning capacitors are along top edge with 
switch between them. Coil is at lower right. 

ANTENNA O-. 

SW 

C2 

l 

'ANT' 

TO PECEIVER 

O 'oND' 

Schematic indicates the location in turns of 
each tap on the coil. "Ant" and "Gnd" go to 
a 2 -terminal barrier strip at rear of unit. 
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To use model, connect a banana jack to the antenna wire and plug into 
tuner. Run a short shielded wire from toner's output terminals to the 
receiver. Vary switch and tuning capacitors for best signal strength. 

Switch layout is below left. Letters indicate the coil lead connections in 
photo at right. Letter "E" corresponds to 5th turn on coil, the first tap. 

SW 
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Unit is between tripod legs with two photofloods plugged info it. Photog- 
rapher presses solenoid button which will turn up floods and release shutter. 

Flash your Photofloods 
By W. F. Gephart 
Pose a subject in dim light for natural expression. 
This unit eliminates the glare of photofloods. 

PHOTOFLOODS offer a number of advantages over flash in 
many cases, but have a definite disadvantage in portrait work 

because the bright light prevents a natural expression. This is 
particularly true when several lamps are used for balancing. 

It would be highly desirable if the bulbs could be synchronized 
with the shutter like flash bulbs, and the exposure made before 
the subject could react to the brightness. 

The unit shown here handles the high currents and is designed 
to be used with both solenoids (operated by a battery in this 
unit) , and synchronizing shutters, such as an "M" type, set for a 
20 millisecond delay. It can also be used with a zero delay ("X") 
synchronized shutter if exposure compensation is made. 

While it takes substantial time for a flood bulb to reach maxi- 
mum brilliance from the cold or "off" condition, this time is dras- 
tically reduced if the filament is well -heated, as it is when oper- 
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Note square panel located in upper half 
of case (between two heater elements]. 
It is shown removed in guide below. 

RY2 

ABOVE SUB -ASSEMBLY 
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Holes on both ends of 
front panel provide 
ventilation for heater 
elements inside case. 

Uj. 

,, 
+ R ,;' 
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ating under lowered voltage. When a 
Number 1 photoflood is glowing to an 
extent equal to about a 25 watt bulb, it 
will reach full brilliance in about 5 
milliseconds after full voltage goes on. 

Since the shutter contacts cannot 
handle the high current used by photo- 
floods, the actual switching is done by 
relays, which also involves a delay. It 
takes about 5 milliseconds for the relay 
to close after the voltage is applied. In 
this unit therefore, the photofloods will 
reach full brilliance about 10 millisec- 
onds after the synchronizer contacts 

[Continued on page 116] 

In right of schematic; sync 
terminals receive cable from 
camera shutter, solenoid re- 
lease from pushbutton on cable. 

v 
44, 
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PARTS LIST 

SOI through S07--Chassis-mount female socket 
(Amphenol 6I -F) 

SWI through SW4-DPDT toggle switch 15 amp, 
contacts in parallel 

SW5-DPST toggle switch 20 amp 
SW6-DPDT toggle switch 6 amp 
SW7-SPST pushbutton switch normally closed 

(Carling 170) 
SW8-DPDT toggle switch 3 amp (Carling 316-73) 
RYI, RY2-DPDT relay, 6 volt DC coil, 12 amp con- 

tacts. (Guardian Series 200 coil with Type 200-4 
contacts) 

RI,R2-600 watt Edison base heater elements 
B-6 volt battery (four "D" cells in series) 
Misc.-Metal case 10"x6"x31/7" (Bud CU -3010), two 

porcelain Edison sockets, asbestos line 
cord, two dual battery clips, 3"x3" metal 
plate for mounting RYI,RY2 (used with two 

3/4" screws and two I'/2" spacers), Solenoid 
push-button release switch mounted on 
cable (Switchcraft E-913) 
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1 
What happens when bad weather blots out the sun 

f, and stars? Navigator lost? Not if he has LORAN! 
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A 300 -foot LORAN antenna (left) is flanked by communications antennas, 
Cape Blanco lighthouse. Below, technicians check transmitter pulse width. 

r 

.5 

1PP;1411v4 ir IGHTNING GHTNING zipped 
'PINY ....... down the guy 

y' .o + fll::I':;;;; wire of the 300 -foot 
.1111., steel tower and 

; danced along a wire 
fence. It was a TIM {lUi 1 l 

.HI rugged night at "' the isolated U. S. 
Coast Guard Station 
on Oregon's Cape i~si Blanco.. The historic 
lighthouse shone lit- 
tle farther than a 

sailor could throw his hat. But in an adjacent building, electronic 
signals continued to reach out across the rough North Pacific 
helping to guide ships and planes as far as 1400 nautical miles 
away. These signals, part of the world-wide LORAN system, are 
of vital importance to safe navigation. 

The Cape Blanco station is one of 60 LORAN installations 
strategically placed on the globe. Fifty are operated by the United 
States; 6 by Canada; Denmark 2; Iceland 1; and the United King- 
dom 1. The world's principal sea and air lanes are covered by 
LORAN 24 hours a day, providing navigators on or over the 
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TRANSMITTING 
STATIONS 
PAIR A- 

1 

Al 
LINE OF 

POISITION FROM 
'A' STATIONS 

TRANSMITTING 
STATIONS j -PAIR B 

B2 

LINE OF 
/ POSITION FROM 

/ "B" STATIONS 

Lines of position are found by measuring time difference between signals from 
paired LORAN stations. Navigator's fix is established at point where two lines 
of position meet. Latitude and longitude are then obtained from LORAN charts. 

ocean with accurate positions day or 
night and under practically any condi- 
tion of weather or sea. 

The term "LORAN" is derived from 
the initial letters of the words "LOng 
RAnge Navigation." Ordinarily, over 
water, ranges may be expected from 500 
to 900 nautical miles during the daytime 
and up to 1,400 nautical miles at night. 

The principle of operation is based on 
the difference in travel time (in mil- 
lionths of a second) between radio sig- 
nals from two transmitting stations 
spaced several hundred miles apart. 
Pulses from one station are delayed 
ever so slightly so as to arrive last. 

On the ship or aircraft, a LORAN 
receiver -indicator electronically deter- 
mines the difference in times of arrival 
between pulses from the "master" and 
from the "slave" (or second) station. 
This measurement yields a line of 
position, as indicated on a specially pre- 
pared area chart. The intersection of 
two or more lines of position fixes the 
location of the ship or plane. 

LORAN utilizes radio because radio 
waves have a constant speed and hence 
a direct relationship exists between 
time of travel and distance traveled. 
Thus, measurement of time is, in effect, 
a measurement of distance itself. 

The radio signals which are trans- 
mitted by LORAN stations are not con- 
tinuous transmissions, such as those of 
commercial broadcasting stations, but 
are "pulse" signals, short bursts of radio 
energy transmitted at regular intervals. 
The use of specially timed "pulse" sig- 
nals permits the signals to be properly 
identified by the receiving ship or 
plane. 

The Cape Blanco LORAN station, for 
example, is a double slave station paired 
with Cape Arena, Calif., on one chart 
line, and with Point Grenville, Wash., 
on another LORAN line. Pulses having 
a peak power of almost a million watts 
are transmitted on 1950 kc. The repeti- 
tion rate is 33% cycles per second. 

The receiver -indicator equipment 
[Continued on page 115] 
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Complex radio and teletype systems 
connect the Cape Blanco LORAN sta- 
tion with other Coast Guard units so 
that up -to -the minute weather data 
can be transmitted to ships and 
planes thus permitting the station 
to serve more than a single purpose. 

Wreck of the small fishing boat Suzy 
Ann, blown off course by a bad storm, 
rests amid driftwood at the very 
doorstep of the Cape Blanco light- 
house. Almost all large ships and 
fishing trawlers carry LORAN gear to 
safeguard against a similar fate. 
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An off -the -air station serves no one. Here a Each LORAN station automatically keeps its 
technician repairs electronic timer used to own log, providing o continuous record of 
obtain precisely synchronized LORAN signals. synchronizer. It must be checked regularly. 
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Three -element beam sits atop mast supported by guy wires. Directivity of 
this antenna would be to the left, a rotator will make it omnidirectional. 

build a 

CB Beam Antenna 
By Donald L. Stoner 

Triple your signal strength with a beam-and pick 

up less interference on the crowded Citizens band. 

FVEN though the government limits your power to five watts 
input, you can increase your range if you construct a beam 

antenna, which should just about triple your signal strength. This 
device is a variation of the simple dipole antenna, however, para- 
sitic elements are added to focus or concentrate the radio energy. 
Thus you can squirt your signals in any desired direction just 
like a water hose. This, of course, reduces interference to and 
from other stations. 

The three elements are supported by a 10 foot length of 11/2 
inch thin -wall conduit. This part of the antenna is called the 
boom. Automobile muffler clamps are used to secure each ele- 
ment to the boom. An additional [Continued on page 106] 
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Close-up of gamma tube, held to radiator by two insulators, and clamp at right end. 
Note that left end of tube is taped to prevent moisture from affecting performance. 
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0-0 
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25" 
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SHIELD BRAID 
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RADIATOR 
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TUBING 

Follow these dimensions and mechanical de- Detail for gamma tube construction. This 
tails for construction of boom and 3 elements. matchieg device hangs below the radiator. 
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Milt Kiver on 

Probes 
These valuable accessories extend the range of 
measurements you can make with a meter or 'scope. 

PROBES are auxiliary devices used primarily with VOM's, 
VTVM's and oscilloscopes. They are designed to enable these 

instruments to perform measurements that could not be made 
without them. For example, a vacuum -tube voltmeter can ordi- 
narily measure up to 1,000 volts DC without any special probes. 
However, by substituting a high voltage probe in place of the con- 
ventional probe, voltages up to 50,000 volts can be measured. This 
is one illustration; there are others as we shall see presently. 

High -Voltage Probes 
A high -voltage probe is a probe that contains an exceedingly 

high resistor within its housing. All of the applied high voltage, 

} 

Fig. 1. Kit of probes for use with 'scope includes Di- 
rect, Isolating, Crystal, Low Capacitance and Vacuum 
Tube type in large pocket at left. At extreme left is 
a high voltage probe. Note its large insulating fins. 

'r l-1. 
r 
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Fig. 2. RF probe enables a meter to measure 
high frequency voltage. It is useful in signal 
tracing RF and IF stages. The 1 N48 rectifier 
in the schematic changes input to DC. 

except a small part of it, is absorbed by 
this probe resistor. Thus, if 30,000 volts 
is being measured and the voltmeter is 
set to its 1,000 volts scale, then 29,000 
volts might be dropped across the probe 
internal resistor and only 1,000 volts ap- 
pears across the voltmeter input. 

Physically, the high voltage probe ap- 
pears as illustrated in Fig. 1. It is 
constructed of bakelite, lucite, poly- 
styrene, or some other suitable plastic 
material. The overall length, from probe 
tip to handle end, is considerably greater 
than the conventional VOM or VTVM 
probe. This is done purposely to prevent 
any possibility of arc -over between the 
tip and the person grasping the handle. 

High voltage probes must be specifi- 
cally fashioned to the voltmeter (VOM 

PROBE 
TIP 

.001 
MFD IN48 

GND 

5.6MEG 

MAv 
TO VOM 
8 VTVM 

or VTVM) with which they are being 
used. This stems from the fact that any 
applied voltage divides between the 
probe resistor and the input resistance 
of the voltmeter and the latter value 
is different for each instrument. In 
VTVM's the input resistance for DC 
voltage measurements remains fixed for 
every setting of the range control. In 
VOM's this resistance will change with 
each range setting and is arrived at by 
multiplying the ohms -per -volt value of 
the instrument and the highest value of 
the range in question. For example, if a 
20,000 ohms/volt VOM is set to its 
5,000 -volt range, the input resistance of 
the VOM is 5,000 X 20.000 or 100 meg. 

Some probe manufacturers have 
available a variety of different probe 
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Fig. 3. RF detector probe enables 
'scope to display signal modulation. 

Fig. 4. Peak -to -peak RF probe uses 
2 diodes to double its output voltage. 

Probe with tiny vacuum tube rectifier 
permits high accuracy measurement. 

\f 
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PROBE 
TIP 

GND 

DISTORTED DESIRED 
PULSE ^ -PULSE 

Fig. 5. Use of 'scope without low -capacity 
probe produces distortion of square waves. 

5-30MMFD 
CP'r 

RI 
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TO 

SCOPE 

Fig. 6. Capacitor CP in low -capacity probe 
trims probe for best square wave response. 

resistors, so that a number of VOM's 
and VTVM's can be matched. In the 
case of a VOM, only those with move- 
ments of 20,000 ohms/volt or higher are 
suitable for such probes. Movements 
with lower ohms/volt values require 
too much current which, if drawn from 
most high -voltage sources, would cause 
the voltage to drop. 

It is quite simple to determine what 
value the probe resistor should be for 
any given VOM or VTVM. In the case 
of a VOM, it ís necessary to know what 
scale will be used during the high -volt- 
age measurements. Let us assume that 
the 5,000 -volt scale is to be employed on 
a 20,000 ohms/volt VOM. We desire to 
be able to measure a maximum of 50,000 
volts; this requires a scale factor of 10. 

Formula to compute probe resistor is: 

Rorob. -M (Ri.,.t) - (R1.p.t) 
where: 

RNr.be -resistance of probe 
M - scale factor 
Rinp.t - input resistance of VOM 

on scale designated. 

CP 

O 

SCOPE INPUT 
RESISTANCE 

T K T 1P ?R2 O 

PROBE - VJ _ICI _1C2 TO V V INPUT T -T ";> SCOPE 

O 
CABLE / SCOPE INPUT 

CAPACITANCE CAPACITANCE 

Fig. 7. Equivalent circuit (described in text) 
of low capacity probe, cable and 'scope input. 

For example given, 
= 10 (20,000 X 5,000) - 

(20,000 >C 5,000) 
= 900 megohms. 

To find the probe resistor for a 
VTVM, the formula is modified slightly 
because VTVM's use a probe for normal 
DC voltages which contain a 1-meg 
resistor in it. This resistor is taken into 
account when the scales are calibrated 
and it must be considered when the re- 
sistance of the high -voltage probe is 
being computed. 

To illustrate, assume a VTVM has an 
input impedance of 10 megohms and its 
regular DC probe has a resistor of 1 

megohm. A scale factor of 100 is desired 
so that the probe may be used to meas- 
ure up to 50,000 volts on the 500 -volt 
scale. The equation now becomes: 

-M (input) - (Rinp. - 
= 100 (10,000,000) - 

(10,000,000 - 1,000,000) 
= 991 megohms. 

[Continued on page 110] 
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Probe built into a 
small plastic bot- 
tle. Phone plug 
goes to meter, al- 
ligator- clip to 
equipment ground. 

Make Your Own Probes 
By Joe W. Rocke 

For use with meter or 'scope, these three probes - 

feature inexpensive parts and simple circuits. 

CRYSTAL probes are to test instruments as solder is to a solder- 
ing iron; the two just naturally go together. The versatility 

of the probe makes it an indispensable tool for both circuit design 
and troubleshooting. 

The spare parts box will usually yield the materials necessary 
to construct a probe. Aside from the germanium crystal the bal- 
ance of the parts is not critical. Resistors and capacitors rated 
within 20% of the values shown are acceptable. 

The crystal in the probe serves primarily as a rectifier. The 
1N34 crystal, or its equivalent, will do for most probes. However, 
if the probe is to be used where high AC or RF voltages are likely 
to be encountered it is advisable to use a crystal having a higher 
voltage rating. 

A container for the probe is where you find it. If you have a 
rich uncle who smokes El Ropo cigars packaged in capped alumi- 
num tubes you have a made-to-order container. I used plastic. 

Shielded cable must be used for the probe lead to shield against 
effects of body capacity and hum pickup. The crystal end of the 
probe does not ordinarily require close shielding unless the probe 
is to be used for VHF work. 

Construction of the probe is [Continued on page 106] 
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Wire probe as compactly as possible since parts are supported by their pig- 
tails. Pointed screw is test prod which also serves to fasten assembly to case. 

70I41FD} 
:1-5M iN34 

TO 
AMPLIFIER I 

OR I 

HEADPHONES I 

"1 ICABLE SMIELD 

AIMFDIN- I - 

500K =IN34 
I PUT 

Signal tracing probe, 'used on an 
amplifier, will deliver audio to 
headphones. Demodulates RF, too. 

) 
OIMFD 

IN- 
PUT 

!-- 

NAN 
SMÉG 

1N34 

CABLE SHIELD 

0005 
IN- MFD 
PUT 

R 
10A 

M 
11434 

1.002 OUT - T MED PUT 

CABLE SHIELD 

Probe for use with VOM of at least 
5000 ohms -per -volt. Will indicate 
RF on a 50 or 100 microammeter. 

OUT- 
PUT r 

VTVM probe measures RF voltage in 
circuits that are easily disturbed 

-by lower input resistance of VOM. 



E / reports on the 

Long available in a factory -wired version, this 

sensitive VTVM is now being offered in kit form. 

THE Voltohmyst, in kit form, marked the entry of RCA into 
the kit field. It closely resembles the "Junior" model of RCA's 

series of meters that include the Senior and Master Voltohmyst. 
Thus, another VTVM, a most valuable piece of basic test equip- 

ment is available to the hobbyist or serviceman-at considerable 
saving. Wired at the factory the cost is $49.95, while kit price is 
$29.95. 

The WV -77E (K) employs vacuum -tube voltmeter circuitry. 
On its DC ranges the input sensitivity is 11 megohms. This simply 
means that most circuits under test will be little affected by the 
voltmeter. Very high resistances, too, are measurable (up to 
1000 megohms) . [Continued on page 124] 
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Front view of the completed WV-77E(K) is at 
left. A leatherette pouch, snapped onto the car- 
rying handle, is a convenient place for probes. 

Layout of parts included in the kif. Assembly 
instructions near the top are on a single sheet. 
Additional information is in booklets below. 
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Note the three calibrating pots to right 
of board. They are plugged into board 
and soldered to if 'as a single unit. 

Underside of printed board ready to be 
joined to rear of front panel. Wires 
protruding from it will go to switches. 

View of component side of printed board, 
after attachment to front panel. Two 
selector switches are along the bottom. 
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A self-contained net control station on 
wheels is operated by the Winston-Salem 
(N.C.) Amateur Radio Club in cooperation 
with the county's Civil Defense organiza- 
tion. Beam antennas are easily collapsed. 

All About Ham Nets 
By George Hart, W1NJM 

Yes, there's a place for organized "rag chewing," 
but the byword of most ham nets is "service." 

ALL over the amateur radio bands you can hear them-be- 
tween 500 and 1,000 groups of operators calling themselves 

"nets." You might hear, for example, one station say: "Old 
man, you're interfering with the Podunk Net. Wonder if you'd 
mind standing by or moving to another frequency so we can 
clear our traffic." 

The offending station may or may not move. He doesn't have 
to. A ham can operate anywhere in any amateur band (pro- 
viding he has a Conditional Class license or better) , and he has 
as much right to a particular frequency as the Podunk Net. 
Usually he will move since amateurs are courteous. 

t+0 Electronics Illustrated 
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Young Julius Madey, K2KGJ. 
typifies unselfish ham radio op- 
eratcrs all over the country. 
He has won an award for 
handling thousands of messages 
from servicemen in Antarctica. 

L. A. Peek, W7BA, of Seattle, 
devo-es much of his spare time 
and radio skill to the handling 
of traffic from military men 
statined overseas. These mes- 
sages are delivered gratis. 

At Hie other end of the line, 
perscnnel on Operation Deep 
Freeze get the chance fo talk 
with families back in the United 
States via ham phone patches. 
Beards keep out severe cold. 

, ti." rr 
.1. 

411111LI_. 

l - - __. 

-7- P 

. 

IL ...~MP , 

r- -e. - s .=;r , 
w! 

VIM rilFMl VIAPA 

- Irzil,lo 

r:Lis 

- 

= 

_ 

f 

- 

f, 
or. oh, 

4. 

.\ 

February, 1960 61 



 

SEVENTH 
REGION 

NET - 

WASH (OARS 
OREGON 

ALAS MONT 
(CANADA) 
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SECOND 
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MINK MO. 
IOWA 
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ALL ORLEA.- 
< TENN ARR 

- MISS TEXAS 

CENTRAL TINE ZONE 

The National Traffic System is composed of 
over 100 amateur nets arranged so that mes- 
sages can be handled in a minimum of time. 
State nets feed regional nets which feed area 
nets that are divided roughly info time zones. 

Training of emergency network operators is a 
big job. Here volunteers check out for field 
stations with Civil Defense handle -talkies over 
their shoulders. This drill, being held in New 
York City, is one of several held each year: 

Photo courtesy N. Y. City Civil Defense 

FOI TH 
REGION 

NET 

MA S.G. G NC 
FLA. 

VACZ.RA) 
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TIME ZONE 
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What Are Nets? 

When a group of amateurs all get 
on the same frequency and one station 
at a time transmits while the rest listen, 
we have a "round table." Usually they 
just take turns and each, in turn, talks 
about anything or about nothing. When 
one of the stations assumes charge and 
tells the others when to transmit and to 
whom, this station is called the "net con- 
trol station" and the whole group oper- 
ating in this fashion becomes a "net," or 
network. Sound regimented? It is, to 
a certain extent, although no one has to 
he in the net if he doesn't want to be. 

Nets operate for a number of reasons 
such as preparing to provide emergency 
communications, or handling traffic 
(third party messages). There are 
training nets, such as those attempting 
to build up code speed. Some nets in- 
volve special interest groups within or 
outside the field of radio, such as doc- 
tors, dentists, teenagers, YLs (young 
ladies), or fraternal organizations. And 
some of them operate just for the good 
old fun of yakking together. 

General Electric photos 

Both men and women are coached in Morse 
code proficiency and network procedure on a 
voluntary basis. This group is from California. 

I 

1tl 

Some nets include only amateurs in 
a particular city or radio club, some ex- 
tend through county or state, and some 
even spread from coast to coast and be- 
yond! 

Depending on what it does, what it is 
for and who is in it, a net might operate 
by voice ('phone), Morse code (CW) 
or radioteletype (RTTY) . Amateur 
TV nets are also on the horizon. CW nets 
may be slow, medium or high speed, 
depending upon the proficiency level of 
the net members. 

How can you identify a net when you 
hear one? Almost without exception 
they begin with a "call up." The net 
control station comes on at a prear- 
ranged time with a general call to all 
net members, something like this: 

"Calling the Podunk Net, calling the ' 

Podunk Net, this is K2ABC, net control 
station. The Podunk Net operates daily 
on this frequency starting at 7: 30 P.M., 
Central Standard Time, for the purpose 
of emergency communication in the 
Podunk area. Amateur stations operat- 
ing on or near this frequency are re - 

[Continued on page 122] 

Net control center on West Coast holds drill. 
Your life may one day depend on these hams. 
Boy, right, is licensed General class operator. 
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Watchband Parts Rack 
An old spring -type expansion watch- 
band can serve as a parts rack. Screw its 
two ends to your workbench or board. 

Wire Stripper 
To prevent strip- 
per from cutting 
wire, mount block 
(from a rubber 
heel), between 
jaws. Square of 
cardboard under 
rubber band per, 
mits sliding ad- 
justment for jaws. 

/rr q` 

Tape Cushion 
Repeated movement of center wire in 
phone jack causes break. Wrap with 
plastic electrical tape for tight fit. 
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how to design and build 

Power Supplies 
By Harvey Pollack 

Three of the most -often requested supplies are 

detailed here: for transistor sets, tube portables 

and auto radios-you can use them all on the AC line. 

IN its broadest sense, a power supply is a device that converts 
one form of available electric power into another form needed 

to operate a given device. For example, when the batteries in 
your portable radio wear out and you want to use it directly 
from the AC lines in your home, you need a power supply of a 
very special kind. It must be able to convert the 117 volt, 60 
cycle AC into two kinds of pure DC: (a) 1.5 volts for the fila- 
ments of the portable radio tubes and (b) 45 to 90 volts for the 
plates and screens of the same tubes. Or suppose you have just 
bought a new car that came equipped with a 12 -volt radio. What 
do you do with the perfectly fine 6 -volt receiver from your old 
car? If you would like it as a spare radio at home, you need a 
power supply that will provide 6.3 volts at 4 to 8 amperes-again 
direct current-from the 60 cycle lines. Perhaps you now own 
a transistor radio that you want to use as bedside receiver 
without wasting its batteries. For this you would have to con- 
struct a power supply that can provide anything from 6 to 12 
volts of ripple -free DC at currents that may range from 10 ma 
up to 50 ma or more depending upon the radio. There are liter- 
ally dozens of other special applications that require power sup- 
plies of more or less unique conception. Since relatively few 
fundamental principles are involved, there is no reason why 
you cannot build any type you want once you have developed 
little more than a passing acquaintance with these principles. 
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Fig. 1 

117 V AC - 

Fig. 2 

117 VOLTS AC 

Classification of Power Supplies 
Power supplies may be classified in terms of (a) type of 

coupling to the AC line, (b) the kind of circuit employed, (c) the nature of the filter or smoothing network, and (d) the 
kind of rectifier used. 

Line coupling: 
TO RECTIFIER Three types of line 

coupling methods are 
in common use: (1) 

GROUND direct connection to 
the AC lines without Q = any form of isolation 
(Figure 1A) ; (2) ca - 'h-* TO RECTIFIER pacitor isolation in 
the "hot" leg of the 
AC line connection 
(Figure 1B) ; and (3) 
transformer isolation 
(Figure 1C) . 

Of the three 
methods, transform- 
er coupling offers 
several important ad- 
vantages. Voltages 
may be stepped up or 
down by selecting a 
transformer with the 
proper turns ratio; ín addition, a transformer completely isolates the power supply from the AC line thus reducing the hazard of electrical shock to the user. Although a transformer supply is the safest and most versatile of all, it does increase the cost, hulk and weight of the completed assembly. 

Circuit: Power 
supply circuits may 
be simple half -wave, 
full -wave, bridge or 
multiplier arrange- 

() ments. In the half - 
wave circuit, only 
one-half of the avail- 
able AC cycle is used 
(Figure 2A) . This 
kind of power supply 
may be made inex- 
pensive and compact, 
but does require 
larger filter compo- 
nents to reduce the 
residual ripple to an 

N acceptable value. 
+nnn By utilizing a cen- 

ter -tapped trans- 
former and an addi- 
tional rectifier sec - 

TO RECTIFIER 

RECTIFIER 
o+ nnn 

PULSATING DC 
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PULSATING 
DC INPUT 

10 

0 
tion, the entire AC cycle is put to use. It is much easier to 
minimize hum voltages (ripple) in a full -wave system than in / 
a half -wave type, but the cost and bulk are generally greater. 
(Figure 2B) . 10 

The bridge circuit (Figure 2C) eliminates the need for center - 
tapping of the transformer and makes the output voltage twice 
that of a full -wave circuit using the same transformer. A bridge 
requires 4 rectifier sections, however, in contrast to the 2 sections 
needed with full -wave center -tapped rectification. 

Multiplier circuits are generally voltage -doublers but may be 
arranged to triple or quadruple the line voltage. This is an inex- 
pensive way to obtain high voltages without recourse to step-up 
transformers but is satisfactory only when the current demanded 
by the load is relatively small. (Figure 2D) . This particular volt - 

PP age doubler circuit is one of the most common in modern equip- ment;021 it is a half -wave type with one leg of the input line forming 
a "common ground." 

Fig. 3 Filter Network: 
Smoothing compo- 
nents take the form 
of capacitors, resis- 
tors and chokes in 
various combina- 

O tions. For our pur- 
0 poses, we may limit 

the filter networks to 
three types. 

An R -C (resistor- 
: capacitor) filter usu it - 

ally consists of two O 
capacitors separated 

Q by a resistor as 
- 

_ 
shown in Figure 3A. 
Since the first compo- 
nent that is encoun- 1.1 
tered after the recti- 

T T fier is a capacitor, thisIli 
arrangement is called 0 capacitor -input. Ca- 
pacitor -input filters 
are utilized when the 

highest possible DC voltage is desired from a given AC input 
voltage. 

A superior arrangement of capacitor -input is illustrated in 
Figure 3B. In this case, an inductor or choke replaces the filter 
resistor. Such a circuit is capable of better smoothing action, more 
constant output voltage under varying loads, and higher over-all 
voltage than that of Figure 3A. Its disadvantages include higher 
cost and greater bulk and weight. 

When very constant voltage output and extremely low ripple 
is specified, a choke is generally used ahead of the first capacitor 
to make up what is called a choke -input filter network (Figure 
3C) . Obviously, a supply of this kind would be used only in costly 
equipment where weight and volume are not important. 

Rectifier: Rectifiers are grouped as vacuum tubes, gas -filled 
tubes, or semi -conductors. 

11 

RESISTOR. 

0121 
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DIRECTLY 
HEATED 

VACUUM 

Fig. 4 

INDIRECTLY 
HEATED 
VACUUM 

HALF WAVE 
DIRECTLY 
HEATED 

Small power sup - 
PLATE PLATE PLATE plies equipped with 

rectifier tubes ern - 

(I) 
ploy the vacuum type 
for the most part. 
Gas -filled tubes are 
found in supplies 
where the voltage 
and current require- 
ments are higher 

Q than those normally 
anticipated in receiv- 
ing and low -power 
transmitting equip- 
ment. In schematic 
form, the gas -filled 

ELECTRON FLOW rectifier is distin- 
oo guished from the 

vacuum type by a 
® black dot within the 

circle representing 
SEMI -CONDUCTOR (SELENIUM, SILICON, the tube's glass en - 

RECTIFIER GERMANIUM) velope (Figure 4A) . 

A rectifier tube 
containing a single 

plate (or anode) is used for half -wave rectification; one contain- 
ing two plates is applied in full -wave circuits. (Figure 4B) . 

The semi -conductor rectifier-such as selenium and silicon 
units-has gained substantial popularity in the past few years. 
These have the great advantages of not requiring any filament 
power nor warm-up time. The only disadvantage they have is that 
they permit a small amount of reverse current to flow whereas 
tubes are virtually perfect Insulators in the reverse direction. 
Improvements in recent rectifier construction techniques have 
made this disadvantage insignificant, however. The semi -conduc- 
tor rectifier is shown schematically in Figure 4C. It is important to 
correlate the diagram with the direction of electron flow as illu- 
strated. Note that electrons flow from the "flat" section of the 
schematic symbol toward the "point," leaving the flat portion 
positive. 

FULL -WAVE 
DIRECTLY 
HEATED 

DIRECTLY 
HEATED 

GAS -FILLED 

INDIRECTLY 
HEATED 

GAS- FILLED 

FULL -WAVE 
INDIRECTLY 

HEATED 

Voltage and Current Considerations 
In planning to design and build a power supply, you must take 

into account four fundamental electrical considerations, aside 
from the size, shape and cost of the finished product. You must 
first know the final output voltage required for the device you 
want to operate; whether or not you will get this depends not only 
upon the internal construction and selection of parts for the 
power supply, but also upon the current your load will need at the 
specified voltage. In addition, you should know beforehand what 
the maximum allowable ripple voltage can be without causing 
objectionable hum. Finally, you must consider a factor called 
voltage regulation, or ability of the power supply to maintain a 
constant output voltage despite fluctuations in the load current. 
We are particularly interested in the first two considerations and 
only incidentally concerned with the last two for reasons that will 
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Fig. 5 

AC 

become clear as we explain the importance of these terms. 
As an example, let us consider the following situation: you 

have a communications receiver that needs a power supply which 
will yield 240 volts at 55 ma with a ripple output of less than 1'j, . 

You make your choice of power supply type on the basis of avail- 
able space and cost limitations and decide to use (a) transformer 
line coupling, (b) a full -wave center -tapped circuit, (c) a full - 
wave directly heated vacuum rectifier, and (d) an R -C filter net- 

work with capacitor 
input. 

First you draw up 
the schematic dia- 
gram as in Figure 5. 
The transformer 

,should be selected 
Rz next: reference to a 

parts catalog shows 
that the transformer 
you want has a high - 
voltage secondary 
output of 480 volts 
(i.e. 240 volts each 
side of the center 
tap) @ 55 ma, a 5 

volt @ 2 ampere winding for the filament of the rectifier, and 
a 6.3 volt @ 2 ampere winding for the filaments of the receiver's 
tubes. (Typical transformer of this kind-Stancor type PC - 
8402.) You select a suitable full -wave rectifier having a 5 volt 
@ 2 ampere filament (the 5Y3) , and you are ready to choose the 
filter capacitors. 

To keep the hum level low (1',; or less), you could work out 
the entire filter system from a set of complicated equations avail- 
able in any good engineering text. For the average person, how- 
ever, this is a needless chore because there is a very simple and 
convenient rule of thumb you can use. For a capacitor -input filter 
using two filter capacitors and either a resistor or a choke, each 
capacitor should have a capacitance obtained by: 

C 5000 
E 

where C is the capacitance in microfarads and E is the approxi- 
mate voltage obtained from a full -wave, 60 cycle input. (For a 
half -wave input, change the 5000 in the above equation to 10,000.) 
After determining C, if you find that there is no standard capaci- 
tor of this size available, go to the next higher value. 

Thus, in our example. the filter capacitors should each be: 

5000 
C = 250 = 20 microfarads. 

Since the negative terminals are connected to the common 
ground, a dual section common -negative capacitor (such as the 
Sprague TVA -2730 or the Cornell-Dubilier CD -2245) having a 
rating of 20 mfd-20 mfd @ 450 volts can be used. It is always an 
excellent idea to use a capacitor having a larger voltage rating 
than the highest potential to be reached during operation. 

The last step 'involves the calculation of the value of the filter 

o 
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resistor Rl in Figure 5. An input capacitor (C1) charges up to 
the peak line voltage from the transformer secondary. Since this 
transformer has an effective rating of 240 volts, the potential 
across Cl at no load is approximately 240 X 1.4 or about 340 volts. 
Since we want 240 volts output, there will be a voltage drop of 
100 volts in Rl. At the rated current of 55 ma, we find the value 
of Rl by substituting in Ohm's Law as follows: 

100 
R = = 055 = 1800 ohms (approximately) 

and to find the power rating required for this resistor, we use 
the equation: 

P = I2R = (.055) 2 X 1800 - 5.4 watts 
so that for a nice large safety factor, we could use a 10 watt 
resistor. The nearest commercial resistor available is a 2000 ohms 
@ 10 watt type such as the IRC PW-10-2000. 

Note resistor R2 shown in broken lines in Figure 5. This resistor 
is unnecessary if the load is always connected to the power supply 
and if the current is always 55 ma, a hi-fi amplifier, for example. 
For situations in which the power supply may be operated with- 
out load, or if the drain is less than the rated current, R2 should 
be inserted.. A 25,000 ohm 5 watt resistor in this position will take 
about 10 ma and serve to improve the voltage regulation as well 
as to discharge the capacitors should the load be absent. 

Using design procedures similar to those just described, three 
special purpose power supplies are detailed in this article. The 
first is a tiny unit that will provide from 6 to 15 volts @ 5 to 60 
ma for operating virtually any transistor radio; the second is a 
supply for any portable radio; the third will run a 6 or 12 volt 
auto radio or mobile citizen's band transceiver and serve as a 
battery charger. 

Transistor power supply shown In use with a transistor receiver. Pair of 
leads from the supply connect to the battery clips at rear of the radio. 

e-. 
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Wiring guide for transistor supply. Be sure that no bare wires touch the 
metal case. Output terminals at upper right are also insulated from case. 

Transistor Radio Power Supply 

Classification: (a) Capacitor isolated, (b) half -wave voltage 
doubler, (c) R -C filter; capacitor -input, (d) two 1N91 rectifiers. 

Specifications: Adjustable voltage output, from 6 to 15 volts 
C any current from 5 ma to 60 ma. Ripple, approximately 1' ; . 

Construction: This power supply is housed in a miniature cabi- 
net, a 5"x21/4"x21i4" Minibox, equipped with a 0-15 volt voltmeter 
for precise adjustment of the voltage fed to the transistor radio it 
operates. If the power supply is to be used for one particular re- 
ceiver, the meter is unnecessary. 

The voltage doubler circuit operates as follows: on one half 
of the AC input cycle, GR2 passes current so that C2 becomes 
charged almost to the peak voltage of the AC line. On the next 
half -cycle, C2 discharges in series with the line voltage through 
GR1 into the input capacitor C3, charging this capacitor to the 
sum of the two voltages. Thus, if there were no load drawing cur- 
rent steadily through C2, capacitor C3 could charge up to 300 

February, 1960 71 



) 

r."" 

Above, voltmeter and voltage control 
knob are on front panel of supply. 
AC line cord emerges from left side. 

Internal view of the supply is at top 
right. Pencil points to one of the 
1 N91 rectifiers mounted on board. 

Note "X" in left of schematic. It 
indicates optional use of a SPST 
switch, not in the author's model. 
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volts or more! This, of course, would play havoc with a capacitor 
rated at 15 working volts. 

R3 and R4 serve as a variable load, producing a voltage drop 
across C2 which limits the voltage applied to C3 to a maximum of 
15 volts. It is very important that the wiper of R4 be kept at point 
A while the power supply is not connected to an external load. 
Should you then turn it on inadvertently without a load, C3 and 
C4 will be protected against overvoltage. RI is a surge -protective 
resistor. Without it, either GR1 or GR2 may burn out if you hap- 
pen to plug in the power supply at the instant that the AC cycle 
has reached its peak. Cl is a line filter capacitor whose function 
it is to by-pass line noises out of the power supply. 

A small piece of perforated board supports the small compo- 
nents, the board itself being held in place by the meter terminal 
screws. Since there is no transformer isolation, the metal case 
must not be made the common ground since this would be inviting 
a dangerous, if not lethal, shock from the lines. 

PARTS LIST 
CI-.01 mfd capacitor 300 volt 
C2A,B-4 mfd electrolytic capacitor 

200 volt (use two 2 mfd in parallel) 
C3,C4-200 mfd electrolytic capacitor 

15 volt 
RI -2.7 ohm resistor I watt 
R2,R3-100 ohm resistor 2 watt 

R4-1000 ohm potentiometer 3 watt wire - 
wound (IRC WPK-1000 or equiv.) 

GRI,GR2-Germanium rectifier (GE type 
IN91) 

M -O-15 volt DC meter (Lafayette TM -100) 
Misc.-case 5"x21/4"x21/4" (Bud CU -2104), 

perforated board 41/2"x2"x2", one 
2 -screw terminal strip, line cord. 
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Portable Radio Power Supply 

Classification: (a) Transformer isolated, (b) full -wave circuit, 
(c) L -C filter, capacitor -input, (d) rectifiers-two selenium rec- 
tifiers. 

Specifications: "B" voltage supply adjustable from zero to 135 
volts at any current from zero to 25 ma; ripple approximately 
1%. "A" voltage supply adjustable from zero to 3 volts @ any 
current from zero to 250 ma; ripple less than 0.5%. 

Construction: This should prove to be an extremely popular 
power supply for our experimentally -minded readers. It is ideally 
suited for powering any one of the tens of thousands of portable 
tube -type radios for which the owners no longer care to buy ex- 
pensive "A" and "B" batteries. As the photos show, a meter is 
included to make the power supply more versatile but may be 
omitted once the proper voltage has been established for a given 
application. Furthermore, with the help of the accompanying 
graph, the "B" voltage need not be made variable since a small 
fixed resistor may be substituted for the potentiometer in the high 
voltage circuit. 

The "A" supply section utilizes a magnesium -copper oxide 
bridge rectifier of inexpensive type to provide full -wave output 
filtered by a capacitor -input R -C network. A 20 ohm wirewound 
potentiometer controls the DC output voltage, permitting adjust - 

Portable radio power supply shown in use with an old battery rodio. The 
supply replaces bath "A" and "B" batteries displayed on top o1 the radio. 
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Schematic of portable radio power supply. Lamp at lower right is 
used in place of a meter in the "A," or filament voltage section. 

Chassis underside. Perforated board, convenient for mounting ports, 
is supported at both ends by two long nuts and bolts with 1/2" spacers. 
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ment from zero to 3 volts at currents up to 250 ma. The "A" volt- 
age is metered by a 2 volt pilot lamp (really a low-cost metering 
device!) . 

The use of a 6"x31/2" piece of G pattern epoxy paper Vector- 
bord with .093 Vectorbord holes makes this a well -insulated and 
practical design. (Vectorbord in all sizes, push -in terminals for 
the .093 holes, and various other fittings are available from Vector 
Electronic Company, 1100 Flower Street, Glendale 1, California 
or from their distributors.) The Vectorbord assembly is mounted 
and pre -wired before securing it to the chassis. It is supported by 
machine screws passed through a 3/s" brass spacer at each end. 

The wiring guide shows the construction of the power supply. 
Should you want to build the unit for operating one particular 

Wiring guide for portable radio supply. Follow the pin layout on bridge 
rectifier BR, removed from main chassis at bottom, for reasons of clarity. 
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Relative brightness of lamp, to right of meter, indicates filament voltage. 
See text for explanation of Fig. 6, used for selecting filter resistor. 

radio, first determine the voltage required for the "B" circuit and 
the current that the "B" battery had to deliver in the original 
application. Then, by using the proper voltage curve in Figure 6, 
you can determine the correct value of resistor to use for replac- 
ing Rl, the control potentiometer. This will eliminate two costly 
items: the meter and the wirewound potentiometer. 

Since this power supply is transformer -isolated, the chassis may be used as common ground for the "B" supply. Neither "A" 
terminal should be grounded to the chassis, however. 

If you build the power supply just as shown, the portable radio 
should be connected as a load to both "A" and "B" sections before 
applying power. Both potentiometers should be rotated to their zero -voltage positions when the switch is turned on. Now, gradu- ally turn up the "A" control (R3) while you watch the indicator lamp. Since this is 2.0 volt type, it will indicate 1.4 volts when lit almost to full brilliance. With filament voltage adjusted prop- erly, bring up the "B" voltage in accordance with the require- ments of the receiver. Some portables were made for 45 volts, others for 67.5 volts, still others for higher voltages. Use the rec- 
ommended voltage at all times to avoid blowing capacitors and overheating resistors. When used correctly, this power supply will make a portable radio perform as well or better than it did when battery -operated. 

PARTS 

CI,C2-20.20 mfd electrolytic capacitor 
(dual -section) 150 volt 

C3,C4-2000 mfd electrolytic capacitor 6 volt 
CH-Filter choke 9 henry @ 50 ma (Stancor 

C-1215) 
BR-Bridge rectifier Mg-CuS type for low voltage (Mallory 1812R) 
RI -10,000 ohm 3 watt wirewound potenti- 

ometer. See Fig. 6 (Clarostat Type 58) 
R2-2.7 ohm resistor I watt 
R3-20 ohm potentiometer 3 watt wire - wound (Clarostat Series 10) 

LIST 

SRI,SR2-Selenium rectifier (Intl Rectifier 
type D-5416) 

SW-SPST toggle switch 
T-Power transformer, primary 117 volt, 

secondaries 6.3 volts @ I amp. 250 volt 
CT @ 25 ma (Stancor PS8416) 

Meter -0-200 volt DC (Lafayette TM -101) 
Misc.-2-volt pilot lamp (Mazda # 49), 

chassis 7"x7"x2" (Bud AC -405), "8" 
terminals 5 -way Bakelite type (La- 
fayette "Jumbos"), "A" terminals 
twin binding posts red and black 
(Philmore St 121), I/2 -inch spacers, 
perforated board. 
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Auto -Radio Power Supply and Battery Charger 
Classification: (a) Transformer isolated, (b) full -wave bridge 

circuit, (c) capacitive filter, (d) rectifier-selenium bridge. 
Specifications: 6 or 12 volts DC selected by switch; output 

voltages adjustable for currents ranging from 2 to 4 amperes for 
continuous use; up to 8 amperes at 6 or 12 volts available for 
intermittent use. 

Construction: This power supply has several unique features. 
A switch with a neutral center position is used to turn the equip- 
ment off by breaking the transformer primary circuit, or to switch 
to 6 or 12 volt output on either side. A heavy capacitive filter 
reduces the ripple to approximately 2% to provide hum -free 
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Auto radio supply in 
use as a car battery 
charger. It will supply 
either 6 or 12 volts. 
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operation of any auto radio or transceiver designed for mobile 
use. The use of a costly power potentiometer for fine control of 
output voltage under various current demands is avoided by 
means of a very simple expedient: a heating element from an old 
parabolic electric heater (such elements are available in hard- 
ware stores, but you may have an old heater around) is taken 
apart and sections of the nichrome coil used as a current -limit- 
ing resistor in series with the common transformer leg (see 
R in diagrams) . Sections of different lengths ranging from 5 or 6 
turns to 15 turns or more may be mounted on banana plugs as in 
the model, and a shorting clip employed to include as many turns 
as desired in the circuit. Exact specifications for heater element 
lengths cannot be given since various elements have different 
nichrome wire thicknesses. This is very easily determined by 

Auto supply wiring guide. Resistor R, at lower right, is a length of nichrome 
wire, used in place of a more expensive rheostat. It adjusts output voltage. 



, i "" 

'.l, _ '1E4 

. . 

!r i 

a -- - 'Fl 

Underside view of auto supply. The two large filter capacitors at right are 
actually connected in parallel to total the required 4000 mfd (part C). 

experiment, however. Of course, if you don't mind spending about 
$5.00, you can use a 50 watt power rheostat in place of a plug-in 
resistance. (For example, an Ohmite Industrial Rheostat, Model 
0311, 4 ohms, selling for $4.53 would serve admirably here.) 

A word about the transformer would not be out of place. This 
transformer has two identical center -tapped secondaries rated at 
0-9-18 volts AC each @ 4 amperes per winding. By connecting 
them in parallel, properly phased, the current output then rises 
to 8 amperes. The wire leads of this transformer (see parts list) 
are coded with tape markers showing which is the "0," "9," and 
"18" volt terminals of the windings, so that phasing is no problem. 
The selenium rectifier is rated at 4 amperes continuous (or 8 
amperes intermittent) . Should you want a rectifier of higher cur- 
rent rating for continuous operation of 8 ampere equipment, these 
are also available at the same distributor given in the parts list. 

In this case again, it is suggested that the chassis not be made 
the common ground. Should you want to charge a battery right in 
your car, it is best if the chassis is neither positive nor negative 
just in case your car has a positive ground. In charging a battery, 
the positive terminal of the power supply goes to the terminal 
of the battery and, of course, negative to negative. A 4 -ampere 
charging rate is more than enough for an overnight charge. 

A few precautions relative to construction and use of this 
power supply: (1) mount the selenium rectifier above the chassis 
in a vertical position as shown in the photos. This permits con- 
vection of air needed for maintaining proper operating tempera - 
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R in the schematic at left is the 
nichrome wire. Note windings on 
secondary of T are in parallel. 

Below left, supply is used to power 
a Citizens Radio set that's orig- 
inally designed for mobile use. 

Top view of supply. Output is ad- 
justed by alligator clip which 
shorts out turns of nichrome wire. 

- H 
1111ü1\5 ...r.74C;V.Np 

MI 

ture; (2) always connect the load before applying power; (3) 
never run the supply in excess of the rated continuous current for 
more than 10 or 15 minutes at a time; (4) if your funds permit, 
include a meter in the construction. Inexpensive meters such as 
the one shown are very helpful in keeping the equipment within 
rating. Going even further, a very useful addition would be a 
0-10 volt DC meter connected right across C to meter the output 
voltage. 

The filter capacitor C consists of two 2000 mfd capacitors in 
parallel; for further reduction of hum (there should be none no- 
ticeable) , a third capacitor might be added in parallel. 

PARTS 

C-Two 2000 mfd electrolytic capacitors 15 
volt in parallel 

R-Section of nichrome heater element wire 
(See text) 

SR-Selenium rectifier 18 volt input, 14 
volt output, rated at 4 amps continuous. 
(Available from Barry Electronics, 512 
Broadway, New York, N. Y.) 

SW-DPDT switch, neutral center position, 
rated at 6 amps 125 volts. (Philmore 

LIST 

Mfg. Co., 130-01 Jamaica Ave., Richmond 
Hill 19, N. Y., type 226A) 

T-Transformer, 117 volt primary with two 
center -tapped secondaries, 9 volts each 
side of center tap, connected in parallel 
as shown. (Available from Barry Elec- 
tronics Corp., address above.) 

M-0.10 ampere DC meter 
Misc.-5 'x9"x3" chassis (Bud AC -421), al- 

ligator clip, line cord, two binding 
posts. 
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Hydrogen in balloon reacts with air's oxygen to produce enough electricity 
in plastic cell to spin miniature propeller.. GE research staffers look on. 

electricity from air... 

The life blood of electronics-electricity-is now 

being concocted directly from gaseous fuels. 
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Fuel cells, 1008 of them, power new Allis-Chal- 
mers tractor. Propane and oxygen yield 15 kw. 

THERE'S a fuel 
cell in your fu- 

ture. Dozens of scien- 
tists and engineers 
all over the world are 
racing to perfect this 
new way-that is 
also one of the old- 
est ways-of making 
electricity. 

Within two years, 
highly efficient fuel 
cells should be gener- 
ating the electricity 
needed in satellites 
and space probes to 

run communication and other electrcnic equipment. 
In five years, electric vehicles such as fork-lift trucks will be 

powered by fuel cells. About the same time, fuel cells will be 

February, 1960 81 



English scientist F. 
T. Bacon, left, and 
colleague, examine 
a Hydrox fuel cell. 
It uses only hydro- 
gen and oxygen to 
produce electric- 
ity without con- 
ventional engines 
or generators. The 
volatile hydrogen 
requires a control 
set-up larger than 
the fuel cell itself. 
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available to power remote ranches and 
unattended radio relay stations. 

Will they be used to power autos? The 
experts believe there is a very strong 
possibility of this after 1970. 

These predictions are substantiated 
by the following accomplishments: 

Recently, á British engineer, Francis 
T. Bacon demonstrated a fuel cell that 
operated a fork-lift truck. 

The Allis-Chalmers Co. showed an 
experimental tractor powered by a bat- 
tery of 1008 small fuel cells. Without so 
much as a whisper from the power 
source, the 5270 -pound tractor dragged 
a gang plow through a large field. 

Throughout the entire run of the 
Brussels World Fair, an American - 
made fuel cell kept a bank of lights 
glowing. 

Many big corporations and the gov- 
ernment are anxiously pushing fuel cell 
projects because these cells have several 
great advantages over other ways of 
making electricity. Let's look at them: 

High efficiency: Some fuel cells con- 
vert up to 70 percent of the energy 
pumped into them into electrical energy. 
This compares with 41 percent efficiency 

for the newest and largest power plant 
turbo -generators, and 35 percent for 
large diesel generator combinations. 

Silence: There are no moving parts. 
No fumes: The only waste products 

of most fuel cells is water. 
Long life: Some fuel cells have oper- 

ated continuously for more than a year. 
No heat necessary: Some fuel cells 

operate at room temperature. 
What is a fuel cell? Just mix two gases 

in a chemical solution called an "elec- 
trolyte." The energy they give off when 
they combine is immediately converted 
into electricity at special collection 
plates. There is no intermediate and 
wasteful heat stage, so the cell doesn't 
heat up of its own accord. The byprod- 
uct, usually water, is simply drawn off. 

Since the fuel cell is so simple, it's 
reasonable to ask why it hasn't been 
perfected up till now. Scientists have 
certainly been plugging away at the fuel 
cell long enough. Sir Humphrey Davy 
talked about the fuel cell 150 years ago. 
Way back in 1839, Sir William Grove 
built a fuel cell powered by hydrogen 
and oxygen. 

Most of the early researchers found 

S . 
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that their cells were quickly contami- 
nated and soon stopped working. Ex- 
tremely pure gases are needed, and 
purity means high cost. In addition, the 
favorite fuel, pure hydrogen, is danger- 
ous to _candle. 

New knowledge of materials has 
spurred recent progress in fuel cells. 
Researchers at Lockheed laboratories in 
Sunnyvale, Calif., have developed ce- 
ramic -like electrodes made out of the 
rarer "transition metals," more famil- 
iarly known as the "rare earth metals." 
National Carbon Company researchers 
are using carbon for the electrodes and 
a potassium hydroxide solution for the 
electrolyte. General Electric scientists 
have developed a solid, plastic -like elec- 
trolyte in place of the liquids that most 
other researchers use. They claim that 
this will enable them to pack cells more 
densely into a given volume. The plas- 

HYDROGEN ENTRY 

CELL STRUCTURE 

OXYGEN ENTRY 

GASKET 

ACE PLATE 

MEMBRANE 

ELECTRODES 

GAS CHAMBERS 

VENTS (NORMALLY 

CLOSED) 

Here's a diagram of GE's fuel cell which uses 
plasticised electrodes instead of metal. Water 
is waste product. Unit is encased in plastic. 

Speed and direction controls on tractor vary 
polarity and amount of current to 20 -hp motor. 
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ticized material is said to pass electrons 
between the electrodes in much the 
same manner as the solid electrolyte in 
a dry cell. 

All this talk of "electrodes" and "elec- 
trolytes" brings to mind the familiar dry 
cell and storage battery. After all, they 
also convert chemical energy into elec- 
tricity. What's the big difference be- 
tween the fuel cell and conventional 
batteries? 

The big difference is in the location of 
the chemical energy. -The energy in dry 
cells is stored in the electrodes, which 
are eventually consumed. In storage 
batteries, the energy is also stored in the 
electrodes. However, the chemical re- 
action that produces electricity is re- 
versed when the storage battery is 
recharged, restoring the electrodes to 
approximately their original condition. 

In the fuel cell the chemical energy is 
stored outside the cell in gas tanks. The 
electrodes promote the reaction, but are 
not eaten up by it. Therefore, they 
should last indefinitely. 

The inventors of the various fuel cells 
each see their devices in different appli- 

[Continued an page 120] 
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This month's project, combining theory with prac- 
tice, is a regenerative detector for the SWL. 

THE AM and FM 
tuners recently de- 

scribed in this series 
' _ `- `` use the superhetero- 

t' 1, dyne circuit, notable for 
its ease of tuning, sensi- 

. _ . 

t 
tivity and selectivity. ,10 .. This combination of 
features has virtually 
eclipsed the regenera- 
tive detector, which pre- 
viously enjoyed wide 

Unit may be built to plug into the previous popularity. We are projects in this series; in place of FM tuner. going to revive it here; 
it still has much to offer 
the electronic hobbyist. 

It can't be surpassed for performance versus amount of parts 
required (and low cost, too) . Several manufacturers of Citizens 
Radio transceivers are using regenerative circuitry for this rea- 
son. Speak to old-timers in ham radio and there's a good chance that they've "worked the world with a regen." 

The regenerative set shown here employs a single tube to 

Frequencies are pencilled on white paper pasted behind main tuning knob (only lowest band shown). Use Bandspread for tuning individual stations. 

MAIN TUNING 

J 

BANDSiREAD 

J 

. 

A 

REGENERATION 

f 
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-SEE DETAIL 

Above, left side of chassis is shown 
broken away to reveal detail of tun- 
ing capacitor wiring above chassis. 

Underside view of model. Arrow near 
center points to 1/2" hole where 
ground wire from C40, C41 emerges. 

C40 and C41 mount to front panel, 
which is fastened to chassis by R51 
on one side, nut and bolt on the other. 

February, 1960 
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PLUG-IN COIL L3 

C 

B 

PIN 3 
PIN I 

PIN 5 

PIN 4 
PIN 4 

SPIN 2 

BASE PINS OF L3 

Schematic of detec- 
tor. Pins 1 and 7 on 
PL7 show required 
voltages if an external 
power supply is used. 

accomplish each function of receiving. 
It tunes radio signals in the antenna and 
supplies audio; sufficient to drive ear- 
phones at the output. Code reception is 
easily possible, too. 

Consider this tube (for a moment) as 
a basic radio frequency amplifier. Im- 

r 
1_ ' 

Rear of unit reveals input and output. Two of 
the three coils are shown; one in its socket. 

At left is coil winding guide. Pin numbers 
along side correspond to base pins of L3. 

-rboóéso 
c.a 

s+el 
11COCN 

nr i -o voc 

oOQQ 
Ac SWIT:N 

press a signal voltage on its control grid 
and amplification occurs in the plate 
circuit. This is because the large plate 
current flow varies with control grid 
fluctuations. But our aim is maximum 
amplification. This could be done by 

[Continued on page 117] 

PARTS LIST 

(Part numbers continue from I 

R50-220,000 ohm resistor I/2 watt 
R51-550,000 ohm potentiometer 
852-18,000 ohm resistor 2 watt 
C40-140 mmfd variable air capacitor 
C41-15 mmfd variable air capacitor 
C42-100 mmfd mica capacitor 500 volt 
C43,C44,C45-.001 mfd mica capacitor 500 volt 
C46-.01 mfd paper capacitor 400 volt 
V12 -68C5 tube 
L3-Plug-in coil, #24 enamel wire closevound. 

Space windings approx. 1/16" apart. Wind three 
forms for following frequency coverage: 

1.8 me-Smc 5 me -12 mc 12 mc-20 mc 
LI,L3 5 turns 3 turns 2 turns 
L2 25 turns 12 turns 5 tuns 

ast month's project) 
L4-Audio choke. Use Stancor A-53 and wire as 

shown in wiring guide 
13-2.5 mh choke 
P17 -8 -pin chassis mount plug (Cinch -Jones 

P308AB) 
J2-chassis-mount phono jack 
Misc.-Aluminum chassis 4"x6"xl1/2" (Premier 

ACH-436), one 7 -pin tube socket with cen- 
terpost, rubber grommets, #I4 enamel 
wire, #24 enamel wire, three coil forms 
(Amphenol 24-5P), one standard 5 -pin tube 
socket, one 2 -lug terminal strip, 2 -screw ter- 
minal strip for antenna -ground, 2 -conductor 
shielded cable, scrap aluminum for front 
panel, knobs 

.s, 

- 
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Rooftops in England: Notice that even the antennas are different. In U. S. we 
have horizontal polarization while English prefer vertical. No reasons given. 

CAN you watch foreign programs on your television set? Could 
you use your set in another country? If visitors to the United 

States take home American sets, will they be able to use them? 
Standard U. S. equipment may be used almost anywhere in 

the Americas. But elsewhere the owner of an American set would 
run into trouble. Even in Europe, a set made for one country may 
be just this side of worthless in another. 

A variation in power line voltage is perhaps the first difficulty. 
In some Latin American and European countries the voltage is 
around 117, as in the United States. But many other countries use 
220 volts. This problem is not confined to television and can easily 
be solved with a step-up transformer. 

But the real problem, whether you take your TV set to another 
country or stay home and try to pick up foreign stations, is in the 
TV signals themselves. Channels may be on entirely different 
frequencies. Even if your set could be made to bring in the video 
signal of an overseas channel, the sound may not be along for 
the ride. 

Chances are that video and sound carrier frequencies are not 
separated in the same degree as in standard U. S. TV. 

And the detail of the picture may be spoiled because your set 
does not have the kind of frequency response required by the 
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Number of horizontal scanning lines per frame varies in several systems. Number can make 

a difference in picture definition. Example: (L. to r.) 60, 400, 800 lines respectively. 

Radiodiffusion-Television Fra ncaise photos 

Paris TV gets into provinces thanks to facilities atop Eiffel Tower. But American set 
couldn't get good signal even if it was within a mile because of 819 lime scan, etc. 
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VIDEO SIDEBANDS AND SOUND 

AMERICAN 

5, 

EUROPEAN 
1I: 

RUSSIAN 

s. 

BRITISH 

FRENCH 

' -12 -11 -10 -9 -6 -7 -6 -3 -R -3 -2. -I yI .2.3 .R 3 6 .7 
MEGACYr,LE3 FROM YROEO CARRIER 

transmitted signal. Then too, it may not 
be possible to get a synchronized picture. 

If you modify your set to take care of 
all these differences, you may get a pic- 
ture which is fine except for one thing: 
It is like a photographic negative, dark 
where the original scene was bright and 
vice versa. 

The parts of the radio spectrum avail- 
able for television and FM broadcast- 
ing are fixed by international agree- 
ment. One set of bands is used in the 
Americas, slightly different bands in 
Europe and Africa, and a third variation 
in Asia and Australia. The USSR and 
its satellites use bands slightly different 
from those used by other countries. 

Tuning to a channel would not neces- 
sarily be the same as tuning all of the 
channel in properly. U. S. television 

Amount of detail in a television picture 
Is a function of bandwidth, but the wider 
the bandwidth, the fewer the number of 
channels available to the viewer. The 
trapezoidal sections represent band- 
widths of the video signals. All video 
carriers are shown along the same verti- 
cal axis. The short, solid vertical line 
marked "S" represents the sound car- 
rier. Broken lines ore nominal edges of 
the channels. French have widest bands. 

channels are 6 mc wide; others are 5, 7, 
8, 9, or 14 mc. 

U. S. TV channels have the sound car- 
rier 4.5 mc higher in frequency than the 
video. Elsewhere in the world the dif- 
ference is 5.5 or 6.5 mc. The British and 
French have depressed their sound 
below the video. 

All of these differences in frequency 
arrangement within a channel require 
differences in video and sound circuits. 

The vertical sweep frequency in a 
television set usually is the same as the 
local power line frequency, 60 cps in 
the U. S., 50 in some other countries. 
Two vertical sweeps are required to 
make one picture or frame, so there are 
either 30 or 25 frames per.second. A TV 
set's vertical hold control usually has 

[Continued on page 123] 

TV SCANNING STANDARDS 

System 
Frames 

Per 
Second 

Vertical 
Sweep 

Frequency 

Lines 
Per 

Frame 

Horizontal 
Sweep 

Frequency 

American 30 60 525 15,750 
European 25 50 625 15,625 
Russian 25 50 625 15,625 
British 25 50 405 10,125 
French 25 50 441 11,025 
French 25 50 819 20,475 
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Tuning and volume controls are at right 
side of the cabinet. Clock and its 
timer controls are on the front panel. 

Hand holds one of two plug-in modules 
containing resistors and capacitors. 
External wires are soldered to board. 

At left an IF transformer is added to 
the fop of the board where most of 
the larger components are mounted. 

Component leads are soldered to the 
board's underside, left. Clock, line 
cord and speaker are visible next to it. 
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Plug-in modules, used in a kit for the first time, 

reduce this unit's construction time to two hours. 

ALLIED Radio of Chicago is marketing a unique clock -radio kit. 
A conventional five tube superheterodyne circuit is assem- 

bled on a printed circuit board which utilizes two plug-in mod- 
ules that contain most of the small parts-resistors and capacitors. 

A soldering iron, cutting pliers and a screwdriver are all that 
are needed to assemble the set. Five tube sockets snap into place 
on the board, as well as the IF cans, oscillator coil and filter capaci- 
tor. Three screws secure the tuning capacitor to the board. The 
output transformer is mounted on the speaker frame and slides 
into place between two brackets moulded into the plastic cabinet. 

A Telechron clock and alarm is attached to the cabinet by four 
self -tapping screws. Any appliance that draws up to fifteen am- 
peres can be turned on automatically at a predetermined time. 

The instruction booklet is well written and the easy -to -follow 
drawings make errors almost impossible. Parts fit into just one 
designated spot, the entire kit requiring about two hours of con- 
struction time. The set operated perfectly without any adjustment 
to its oscillator or IF circuits. Slight trimming and peaking of 
the transformers can be done with a signal generator, but align- 
ment by ear and a plastic adjusting tool is quite sufficient. 
Soldering the modules into the circuit is simple once the first 
"riser" is solidly in place. 

The clock movement is rugged and the printed circuit should 
give many years of reliable service if the radio is not manhandled 
unreasonably. The kit sells for $24.95. 
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Rear view of open cabinet. Note vertical Rear cover in place. Finger points to AC ac - 
mounting of the printed circuit board at left. cessory socket for controlling appliances. 
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Have you any question on electronics? Send it in 

and the Electronic Brain will provide the answer. 

Amplifier for Crystal Set 
I have a crystal radio to which I 

would like to add a transistor amplifier. 
Can you give me the circuit for this? 

Charles Miller, Tonawanda, N. Y. 

IOMFD 

90K 

2N35 
C 

FROM -0 -- CRYSTAL' 
ORIGINAL 

HEADPHONE 
TER INALS 

10K 

I.5V 

- IIL 

The circuit for the additional transis- 
tor amplifier stage is given in the accom- 
panying diagram. To make the connec- 
tions, remove your headphones from the 
position indicated in your diagram and 
add the transistor stage as shown. This 
circuit has been thoroughly tested and 
can provide good amplification. 

You will note that the .002 mfd 
coupling capacitor originally present in 
the crystal set has been replaced by a 
10 mfd type. This is very important if 
you are to realize the gain this circuit 
can provide. We might also mention 
that it is much better to mount transis- 
tors in special sockets intended for them 
than to try to solder them directly into 
the circuit. They are easily damaged by 
heat. In addition, be sure to observe the 
battery polarity shown, otherwise the 
transistor can be ruined. 
Hydrophones 

Can. you provide me with details con- 
cerning hydrophone systems including 
information on microphones, connecting 
cables, amplifiers, etc.? Can hydro - 
phones be purchased commercially? 

R. W. Szulewski, West Seneca, N. Y. 

A hydrophone is an underwater lis- 
tening device. Its principal application is 
that of an echo depth sounder in ultra- 
sonic sonar systems; in wartime, of 
course, hydrophones have been used to 
locate submarines by thé transmission 
of noise from their propellers through 
the water. Sound travels great dis- 
tances through water due to the density 
of this medium. 

Microphones for hydrophonic applica- 
tion must be thoroughly waterproofed. 
The waterproof housing requires care- 
ful design in that it must admit sonic or 
ultrasonic pulses without excessive loss 
due to boundary reflections. Any type 
of microphone may be used, provided 
that these specifications are fulfilled. A 
PM speaker with output transformer 
should make an excellent transducer, 
but such a unit would be extremely diffi- 
cult to waterproof. Due to the fact that 
the transmission line from such a micro- 
phone is low impedance, any waterproof 
cable would be satisfactory to connect it 
through the water to the equipment 
above the surface. On the other hand, 
a crystal microphone would call for a 
shielded and waterproofed transmission 
line to the surface. 

Either transistor or vacuum tube am- 
plifiers may he used with hydrophones. 
The requirement is that the amplifier, 
regardless of type, have sufficient gain 
for the microphone being used. Gen- 
erally, an input transformer is required 
to match a crystal microphone to the 
input of transistor amplifiers due to the 
differences in impedance, although some 
circuits showing direct connections have 
been published. 

The only hydrophones now being sold 
commercially are the ultrasonic type 
used for echo depth sounding. Manu- 
facturers of such equipment may be lo- 
cated by referring to the advertiser's 
index in publications such as Elec- 
tronics, Electronic Industries, Elec- 
tronic Design, etc. 
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Tape Recorder Interference 
When my tape recorder is placed on 

record or erase, it produces a high- 
pitched whine at 930 kc on my radio. 
What causes this and how can it be cor- 
rected? 

Stacey Jarvin, Alberta, Canada 
Erasure of recorded material on mag- 

netic tapes is accomplished by passing 
the tape through a high -frequency al- 
ternating magnetic field. To produce 
this field, the tape recorder contains a 
built-in oscillator that generally oper- 
ates continuously at about 80 kc. When 
switched to "erase," the field produced 
by the oscillator's AC appears in the 
head and is applied to the tape. 

When this signal causes interference 
with a radio, the trouble may be due to 
one of two causes: 

(a) Harmonics may be feeding back 
into the radio via the AC power lines. 
If this is taking place, the effect can be 
spotted by connecting a 0.5 mfd capaci- 
tor across the AC input terminals of the 
recorder as close to the recorder as pos- 
sible. Line feedback will be greatly re- 
duced or entirely eliminated by this 
method. 

(b) The signal may be radiating 
through the air directly to the radio. 
The remedy for this is thorough shield- 
ing (metallic) of the entire unit, ground- 
ing of the shield, and by-passing the 
power lines at the recorder as in (a) . 

TV Inputs 
Can a microphone and phono input be 

installed on a television receiver? 
Thomas Stanley, Renns, N. Y. 

First you must identify the first audio 
voltage amplifier in the sound section 
of the receiver. This tube may be either 
a triode or a pentode and is usually lo- 
cated close to the power output tube 
that feeds the loudspeaker. For the 
easiest possible circuit connections, se- 
cure an open circuit jack or a standard 
phono jack with its shell grounded to 
the chassis. Run a shielded wire from 
the center terminal of the jack to the 
control grid (grid #1) of the previously 
located audio voltage amplifier. dither 
a crystal cartridge or a high -output 
crystal microphone should be used. 

Your next step depends upon your 

location and the type of receiver you 
have. With the microphone plugged in, 
try the noise level by rotating your 
channel selector to an unused fre- 
quency. If the noise level is too high, 
remove the last i -f sound tube from its 
socket. This procedure cannot be fol- 
lowed with series -type tubes, however, 
since it will extinguish a whole string. 
In this case, a closed circuit jack that 
disconnects the audio discriminator or 
ratio detector from the voltage amplifier 
would have to be used. As the micro- 
phone or phono plug is inserted in this 
type of jack, it automatically discon- 
nects the audio amplifier from the pre- 
ceding circuit while it simultaneously 
connects the microphone to the control 
grid of the audio stage. Unless you are 
experienced at electronic wiring, this 
procedure is not recommended since it 
may disturb receiver operation. 

400 Cycle Power Supply 
Can I use surplus equipment de- 

signed for 115 volts at 400 cycles on 115 
volts, 60 cycle line? If not, what changes 
must be made in the equipment? 

Richard Lagerstrom, 
Marine -an -St. -Croix, Minn. 

No, you cannot. Power transformers 
designed for 400 cycles have entirely 
different primary windings than those 
used on 60 cycles. The 400 cycle trans- 
former would overheat badly soon after 
being connected to a 60 cycle line and 
its windings would pobably burn out. 

It is necessary to replace the 400 cycle 
transformer with a 60 cycle type having 
the same voltage and power ratings. 
This data is usually obtainable from the 
specification plate on the equipment. In 
addition to this, the filter capacitor (s) 
and filter choke (or filter resistor) 
would have to be replaced since a 400 
cycle ripple is much easier to remove 
than a 60 cycle ripple. If the original 
power supply was not "overdesigned," 
its filter components will be too small to 
do an acceptable job on 60 cycles. In- 
crease capacitor size to at least 16 mfd 
and be sure that the choke is 10 henries 
or more. In the event that a filter re- 
sistor rather than a filter choke is used, 
its value for 60 cycles should be 10% 
larger than for 400 cycle operation. - 
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Back in 1929, a pretty girl who wanted to listen to a portable radio had to 
have a weightlifter for a boy friend. Nowadays, a pert lass, such as West 
German starlet Maria Perschy, can "lug" her own portable, in this case a 
Telefunken. Sports attire also seems to have dwindled over the years. 

So you want a bank loan, eh? At lower left, unbeknownst to the applicant 
across the desk, London bank executive views his account and ledger records 
via Marconi closed circuit TV to determine how much credit to extend. 
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A transistorized radio which tunes the standard AM broadcast band is shown looped over 
the ear of lovely Karin Krause in Frankfurt. West Germany. In her hand is a second receiver 
with a wire antenna that can pull in stations within a 15 mile radius. A tiny battery sup- 
plies enough power for 150 hours of operation. Tuning this lilliputian unit is done by chang- 
ing inductance of o tuning coil. They can be converted to receive other frequencies. 

Typewriting, which normally requires considerable +finger dexterity, may now be accom- 
pliished by handicapped persons who do not have the use of their hands. An electric type- 
writer has been hooked up with an "upright keyboard." Behind each letter or character on 
the board is a photo cell. In order to activate any given key, the patient simply aims a light 
stmapped to his head at the appropriate "hole" in the board. Yes, it takes much practice. 
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Radio Aids Driver Trainees 
High school students learning to drive hear about 
their "road manners" through in -car radio setup. 

Hy-Com receiver is installed 
in trunk of driver training 
cars, feeds speaker on dash. 
Antenna is pipe -like affair. 

Before the anxious Flint teenagers take to the road they must attend 
classroom lectures on driving safety, technique. Before heading for cars. 
left, they get some last minute instructions. Once on fhe course, right, 
they may hear teacher in tower say: "Slow down, 3!" "Turn left. 1." 

_ 

`t 

;-._ "w 
' a :n. 

' 

,.. 
_ ,..1104 

98 Electronics Illustrated 



 rmWr 1G 
+ a 

' - 

. 

-' tip. 

- ~' , -4 

e DELCO RADIO 

HY-COM 

_.. , ~I 
AREAS .. 

1 

2 2 - 

! 3 1 2° " 

3 

19/ , 
_ I a AI 

n 

sire,nY o.' 
tf o _' Va,r:.:.i 

r SX,_ 

"^I .45 51 '__a 
'. ..- 

sr 

« 

Instructor in tower has a clear view of the entire range. The small Hy-Com 
panel allows him to talk to one, two or all three areas of the course at once. 

BEFORE Flint, Mich., began its driver training program four 
years ago it had hit rock bottom in traffic safety for cities 

its size. Now Flint is number two. According to the latest fiscal 
figures available, driver training graduates were not involved in 
a single serious accident, and 95.5 percent had absolutely no 
traffic violations. 

Delco Radio Division of GM has now joined the program with 
Hy-Com, their novel very low frequency radio communications 
system in which a single transmitter broadcasts messages to an 
all -transistorized in -car receiver. Hy-Com was designed primarily 
to allow authorities to inform drivers about speed limits, traffic 
conditions, exits-even historical points of interest. When the 
driver left the controlled road, he would return the receiver. 

On the Flint driver training course, a permanent buried wire 
installation carries comments from a single instructor in an ele- 
vated tower to the would-be driver at the wheel. The instructor 
can communicate with any one of 20 drivers on the range and his 
messages are not heard beyond the immediate area. -$ 
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¡ Photo above shows the various types of con- : nectors that may be hooked together by means 
of the adapter at center. At left, a phone plug 
is joined to a pair of wire leads on binding posts. 

Universal Cable Adapter 
By Art Trauffer 

Built into a typewriter ribbon case, this adapter 
permits over 50 combinations of cable connections. 

WHEN the writer finished making this adapter he started to 
count the different combinations of connections that can be 

made with it, but when he reached 50 he gave up. Certainly, 50 
is not the limit for this versatile and easily -made adapter. If you 
build one of these you will save much time and trouble when 
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joining together various types of con- 
nectors in radio and electronics experi- 
mental and test work. 

To provide a degree of shielding, the 
adapter is built in a 21/2" by 1" metal 
container for a typewriter ribbon, but 
any similar metal container with a fric- 
tion lid will do. The enamel coating on 
the outside of the container was removed 
with sandpaper and scouring powder. 

The illustrations show how the two 
5 -way binding posts, and five of the 
jacks, are mounted in a circle on the 
friction lid. The "Tiny Jack" is screw - 
fastened in the center. The exact place- 
ment of the parts is not critical-just 
arrange them for convenience and good 
looks. Instead of drilling the mounting 
holes the required size, the writer found 
he could do a neater job by drilling 
small holes and enlarging them to the 
required size with rat-tail files. How- 
ever, the four small holes for the "Tiny 
Jack" are easily drilled as required- 
use a No. 44 drill for the two mounting 
screws, and a No. 31 drill to clear the 
two pin holes in the jack. 

All of the parts are wired in parallel, 
and the wiring is simple because the 
"ground side" of most of the parts are 
automatically connected together when 
the parts are mounted onto the metal lid 
of the can. If the inside of the metal 
container is coated, be sure to scrape the 
metal clean at the places where the parts 
are supposed to contact the metal lid. 

If your metal container isn't quite 
deep enough when the container is 
closed, simply raise the friction lid a 
little and then solder both parts of the 
can together with some solder spots. 

1Í 

PARTS LIST 

2 5 -way binding posts 
I single -hole mount phono pin jack 
I standard microphone chassis connector 
I miniature microphone chassis connector 

(Switchcraft) 
I standard open circuit phone jack 
I miniature phone jack 
I "Tiny Jack" (Lafayette MS -284) 
I round metal container with friction lid about 

21/e" wide and 1" deep. (Carter typewriter ribbon 
case or equiv.) 

2 2.56 or 2-64 round head machine screws I/4" long 
with hex nuts for "Tiny Jack" 

Mi:c.-Few assorted lockwashers, few inches #22 
hookup wire 

Drawing and photo show how parts are mounted and wired inside the case. Use #22 hookup wire. 
Note that one 5 -way binding post has no wire connected to it since it grol.nds directly to case. 

PLASTIC INSULATING 
COLLAR (COMES WITH 
5 -WAY WNOING POST) 

SOLDER WIRE DIRECTLY 
TO END OF SCREW 

MINIATURE 
PHONE JACK 

STANDARD 
PHONE JACK 

METAL CONTAINER 
FOR TYPEWRITER 
RIBBON 

SOLDER WIRE TO 
INSULATED PRONG 
OF JACK 

MINIATURE MIKE 
CHASSIS UNIT 

S -WAY BINDING POST 
FAS-ENED DIRECTLY 
TO CAN 

-TINY JACK - 

SINGLE -HOLE- MOUNT 
PHONO JACK 

SOLDER WIRE TO END 
OF MOUNTING SCREW 

STANDARD MIKE 
CHASSIS UNIT 

SPAGHETTI 
TUBING 

r 
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Brainy Man 
Builds Better Brains 

What does it take to be an electronics genius? 

Here is a profile of a young British candidate. 

THE electronic genius of 27 -year -old Gordon Pask hasn't 
exactly stood the world on its ear. For example, his first in- 

vention, a musical typewriter, was simply too expensive to run. 
Then came "Musicolor," a 70 -tube, 100 -relay brain designed to 
listen to music and automatically adjust the lighting of a stage or 
fiance hall. A London theatre gave it a try and the critics were 
unanimous: "The show was a shambles!" 

Undaunted Pask-his hair falling over his ears, his sad blue 
eyes rimmed with red-set about building an electronic brain so 
nearly human that it even has neurotic complexes. He has com- 
pleted his masterpiece and has dubbed it "Eucrates I." 

Exactly what is Eucrates I? Well, besides its many knobs, 
relays and vacuum tubes, it is a home- [Continued on page 125] 

Deep concentration furrows the brow of Gordon Pask as his "mind's eye" 
works on some complex counting. On blackboard is matrix for his theories. 
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Eucrates I project, more 
successful than Pask's pre- 
vious ventures into inven- 
tion, is under the sponsor- 
ship of Solartron, a British 
industrial concern which is 
billing it as teaching aid. 

'.` . 1 - 

Some sixty cigarettes a day 
seem to sustain Pask as he 
ponders the problems of 
electronic circuitry in his 
modest kitchen. Friends call 
him the "man who never 
sleeps," 6 hours in 3 days. 

t 
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s. 

s 

Pask and pal Wood, 
right, give Eucrates 
a workout. Callouts 
under sets of bulbs 
read: Question, An- 
swer, Stimulus, Clues, 
and finally Response. 

Photos by GIPS 
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In the true do-it-yourself 
tradition, Pask makes his 
own chassis in the workshop 
of Systems Research Lim- 
ited, an organization de- 
voted to improving automa- 
tion. He is co -proprietor. 

M 
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How Hi the Fi? 

Hi-fi fans have been worrying for 
- years about the frequency response of 

their outfits. They sink dough into 
woofers and cabinets for 30 cps output 
and for tweeters that go up to 16 kc. 
They buy special pickups and preamps 
for clean response above 10 kc and mas- 
sive turntables to assure low (or no) 
rumble below 50 cps. They buy special 
test records, and then listen tensely, 
biting their lips and worrying about the 
response to harmonics in the 12 to 18 
kc range. 

Let's get back to fundamentals a bit: 
are we fixing up these hi-fi rigs so we 
can listen to matches being lit and keys 
being jingled? Or are we after music? 
Old-fashioned music with notes appeals 
to me and I don't have to have response 
from 20 -cps to 20 kc within 1 db. Let's 
look at the notes of a musical scale in 
terms of frequency: 

The lowest and the highest notes on 
the piano scale are 271/2 and 4186 cps 
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HIGHEST 
PIANO. 

NOTE 
4186CPS 

ON 

INTERNATIONAL 
A.440CPS 

PITCH 

c.-MIO)LE C 256CPS 

LOWEST 
PIANO.27-1/2CPS 

NOTE ON 

20 5ÓO ,100 200 500 1000 2000 5000 
FREQUENCY (CPS) 

respectively. Did you ever see a piece 
of piano music calling for either the top 
or bottom note? Or even a note in the 

top or bottom octaves? I haven't and 
I've looked. The notes actually played 
on the piano range from 50 to 2000 cps. 

What about other instruments? The 
bottom note on a string bass is 40 cps, 
and man alive, that is awful low. You 
hear it when the boys are tuning up. 
Maybe it's played sometimes but not 
often. At the top end, there are violin 
harmonics up to 5500, and the triangle, 
cymbals, and a few exotic noisemakers 
that go up to 6500 or so. Pretty rare, 
too. 

Where do we get the notion that we 
need response from 10 to 20 kc? There 
is sound up there but it isn't music. It 
is key clicks, air hissing through mouth- 
pieces, and fingernails hitting the music 
stands when pages are turned. 

A hi-fi bug friend told me my outfit 
sounded wonderful-much better than 
his. He asked for my curve and was in- 
credulous when I said I'd never run 
one. We ran one then and there with his 
own test record. Here is the curve we 
got: 

0 

z 
5 

20 100 1000 
FREQUENCY (CPS) 

The frequency response of my ampli- 
fier at the common advertising specifi- 
cations of ±1 db was 70 to 2000 cps! 
The response was only 50 to 10,000 cps 
at -5 db! And there was an obvious 
peak at 100 cps. 

My friend was appalled and wanted 
to help me fix up my rig. I reminded him 
that he thought mine sounded better 
than his own. "Yes," he said, "but that 
was before I saw your curve. Mine is 
much better than this." 
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Adjustable Crossover Net for Guitar 
I need a dividing network that has a 

crossover of close to 175 cycles for use 
with two 8 -ohm speakers. I want to use 
it with a guitar so that sound from 3 
strings comes from one speaker and the 
sound from the other 3 from the other 
speaker. I want to be able to vary the 
crossover frequency. Also how can I 
convert the values for use with speakers 
of different impedances? 

Robert John Damis, Elmont, N. Y. 

iz=8 

11.7MH - 

13 
MFD 

7IMFD 

LOW 
SPEAKER 

HIGH 
SPEAKER 

Fig. I 

Fig. 1 is a conventional m -derived di- 
viding network for 175 cps and 8 ohm 
speakers. Because power is involved, 
we must use coils, and because imped- 
ance is low, the reactances must be 
small-hence balanced pretty carefully. 
This runs the cost up. I recommend you 
don't build this until you are sure of the 
frequency and the impedances. 

I recommend instead that you build a 
breadboard high -impedance circuit (see 
Fig. 2) that has cheap parts which 
can be changed easily. Borrow or rent 
an extra amplifier and speaker, run 
your pickup signal into this net and feed 
the outputs into your own and a bor- 
rowed mike input. Try it out for pitch. 
This crossover is about 160 cps here. To 
increase the frequency, decrease either 
R's or C's, to make the pitch lower, in- 
crease either one. Play your guitar and 
try it out. 

When your plans are firm, then you 

Hi -Fi questions are all answered 

by mail. If of general interest, 

they will appear in this column. 

can go for the m -derived unit. The for- 
mulas are in many textbooks-MO- 
TION PICTURE SOUND ENGINEER- 
ING* is one. Computing the values is 
easier than building it. 

TOOK IOOK 

.01 .01 

IOOK IOOK 
HIGH 

.01 .01 CHANNEL 

Volume Indicator 
Is there any way I can use a 0-200 DC 

microamp meter as a volume indicator 
on the output of an amplifier? 

M. E. Harmon, Sandston, Va. 

n LINE 

3UI 

0-200a 

A 200-microamp meter is a voltmeter 
with a sensitivity of 5000 ohms per volt. 
You can hitch it across a speaker line 
with a diode to make the AC into DC 
and enough series resistance to make 
the total come to 5000 times the level 
you want to show full scale. For ex- 
ample, 5 watts in an 8 ohm line is 6.4 
volts and total R should be 33K. Crystal 
impedances vary a lot. You could use a 
3U1 here which has about 30K. I'd rec- 
ommend a 10K pot in series so that you 
can adjust your indication to full scale 
on the loudest of your peaks. $ 
-D. Van Nostrand, Inc., N. Y. 1938 
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Build a CB Beam Antenna 

Continued from page 50 

muffler clamp mounts the beam on mast. 
Although not shown in the photo- 

graphs, wooden dowels are inserted in 
each element and positioned below the 
muffler clamps. This prevents the clamp 
pressure from crushing the aluminum 
tubing. Also it will reinforce the splice 
if you are unable to locate 20 foot 
lengths for the elements. 

A system of matching the coaxial 
cable transmission line to the antenna 
is necessary. This is accomplished with 
a device called a gamma tube. It is con- 
structed from a 30 -inch length of 3/4 inch 
aluminum tubing, similar to the type 
used in television antennas. 

Start construction by cutting the 
three 20 foot lengths of one inch alumi- 
num tubing to the dimensions shown. 
Mark the centers, slide the 12 inch wood 
dowel in each element, position and drill 
a hole each side of center for the muffler 
clamp studs. If you use two 10 foot 
lengths of tubing for each element, pin 
the element to the dowel for mechanical 
rigidity. 

Next, prepare the gamma tube. The 
only point in this assembly that must be 
a good electrical connection is the junc- 
tion of the gamma and the radiator ele- 
ment. Shine both points with steel wool 
before assembly. Mount the gamma 
tube to the element with the plumbers 
tape (or strap), and insulators, using 
6/32 hardware. Join gamma tube to ra- 
diator with a 11/4 inch auto hose clamp. 

The electrical connections are made 
by stripping back 20 inches of outer in- 
sulation and braid from the coaxial 
cable transmission line. Exactly 18 
inches of the center conductor with its 
insulation is inserted inside the gamma 
tube. The copper shield braid is 
grounded to the center of the radiator 
with a sheet metal screw. Tape the open- 
ing in the gamma tube with Scotch #33 
electrical tape, to keep the wire from 
moving and prevent moisture from en- 
tering the tube. 

The elements can now be fastened to 
the boom. Once the antenna is assem- 
bled, you can determine the center of 

gravity and install the mast clamp at 
this point. Use 3 guy wires containing 
insulators, to support the mast. v - 

BILL OF MATERIALS 
3-20' lengths of one inch aluminum tubing 
1-10' length of I'/2 inch thin -wall conduit 
1-30 inch length of 4/4 inch tubing 
4-1'/a inch muffler clamps 
3-20"x14/e" wood dowels 
2--4"x4/2" piece of polystyrene rod 
4-1"x6/32 bolts, nuts, and washers 
Mast as required (2 10' lengths of "Swadge-Tube" 

recommended) 
10" plumbers tape 
11/4" hose clamp 
Sheet metal screw and ground lug 
Coax cable as required 

Make Your Own Probe 

Continued from page 56 

non -critical. Strip back the cable in- 
sulation at the probe end as illustrated 
in the drawing. Couple the components 
together as compactly as possible and 
solder all joints securely. Support the 
leads of the crystal diode with a pair of 
pliers when soldering it in position. 

A machine screw filed to a point 
makes an easily attached test prod as 
it can be secured to the probe housing 
with a nut. A deluxe test prod can be 
made by cementing an insulated plug tip 
into the probe housing. 

Make all internal ground connections 
to the cable shield. Attach a short length 
of insulated wire to the shield for an ex- 
ternal ground. This lead runs outside 
the probe housing and is terminated 
with an alligator clip. It must be clipped 
to the chassis of the item being checked 
for it completes the probe circuit. 

Terminate the output end of the 
probe's lead with fittings that match 
your test equipment. Make sure the 
cable braid is attached to common or 
grounded terminal if phone jack is used. 

Chances are that sooner or later you 
will use your probe to trace a signal 
through a piece of AC -DC equipment. 
Assure your electrical safety when 
doing so by checking the polarity of the 
radio chassis. Reverse the line cord plug 
as necessary to put the chassis at ground 
potential. 

Each type of probe has a specific pur- 
pose but may be used interchangeably 
for. the more routine jobs. $ 
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INSURANCE 
OR VOUR.FUTURE 

IN THE NEW WORLD 
OF o 

ELECTRONICS 

The data that Launched 
Thousands of Careers 

is yours FREE 
Tells how you can be successful 

in ELECTRONICS 
Send for your Free Copy today! 

This is a brand new edition of the book that 
has launched thousands of men on good -paying 
careers in electronics. 
It brings you completely up to date-answers 
important questions on newest career develop- 
ments in electronics, including Automation, 
Instrumentation, Industrial Electronics, Aero- 
nautical Electronics, Guided Missiles, Radar, 
Servo -Mechanisms, Computers, Astronautics, 
Telemetering, Communications, Manufacturing. 
Since its founding in 1927, CREI has provided 
thousands of professional electronics men with 
technical education. During World War II, 
CREI trained thousands for the Armed Serv- 
ices. Leading firms recommend CREI home 
study courses for their own personnel. Among 
them: All America Cables and Radio, Inc.; 
Canadian Broadcasting Corporation; Columbia 
Broadcasting System; Gates Radio Company; 
Federal Electric Corp.; The Martin Company; 
Douglas Aircraft Co.; U. S. Information 
Agency (Voice of America); Canadair Lim- 
ited; Trans -Canada Air Lines; United Air 
Lines. Their choice of education for their own 
personnel is a good cue for your choice of a 
school. 
You don't have to be a college graduate. You 
do have to be willing to study-at home. You 
can do it while holding down a full-time job. 
Thousands have. Since 1927 CREI has pro- 
vided alert young men with the technical 

knowledge that leads to more responsibility, 
more job security, more money. And CREI 
has constantly kept pace with the rapid expan- 
sion and progress in electronic achievement. 
Remember this: CREI starts with a review of 
the fundamentals and takes you along at your 
own speed. You are not held back by a class, 
not pushed to keep up with others. You set 
your own pace. CREI instructors guide you 
through the lesson material and grade your 
written work personally. You master the 
fundamentals, then get into more advanced 
phases of electronics engineering principles 
and practice. 

Brand -hew Course 
Added: Automation 
and Industrial 
Electronics Engi- 
neerir.g Technol- 
ogy: Complete 
course, covers all 
electronic phases 
of automation. 
Special emphasis 
on theory, func- 
tioning and appli- 
cations of servo- 
mechanisms and 
computers. Also 
note -worthy: Les- 
sons cn machine 
control, instru- 
mentation, data 
processing and 
telemetry. 

MAIL THIS COUPON ... TODAY !/.= 

r CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula-Founded 1927 
Dept. 1702-G, 3224 Sixteenth St., N.W., Washington 10, D. C. 
Please send me your course outline and FREE illustrated Booklet 
"Insurance for Your Future in the New World of Electronics" 
describing opportunities and CREI Home Study courses in Practical 
Electronic Engineering Technology. 

Radar, Servo and Computer Engineering Technology 
CHECK Electronic Engineering Technology 
FIELD OF Communications, Engineering Technology 
GREATEST 1 Television Engineering Technology 3 
INTEREST t Aeronautical Electronic Engineering Technology 

Automation and Industrial Electronics Engineering Technology 

Name Age 

Street 

City Zone State 
CHECK: Home Study Residence School Korean Veteran 

CREI ALSO OFFERS residence 
training in Washington, D. C. 
.. at the same high technical 

level. Day and evening classes 
start at regular intervals. Qual- 
ified residence achool graduates 
earn degree as "Associate in 
Applied Science." You can qual- 
ify for CREI home study edu- 
cation if you have had electronic 
training, or experience in elec- 
tronics and realize the need of 
a high level technical knowidege 
to make good in the better elec- 
tronic jobs. (Electronics experi- 
ence is not required for admis- 
sion 'o CREI Residence School.) 
What's the next step? Certainly 
to get. more information than we 
can cram into one page. Fill out 
and mail coupon today, or write 
Capitol Radio Engineering Insti- 
tute, Dept. 1702-C. 3224 - 16th 
St.. N.W., Wash. 10. D. C. 

To obtain fast, immediate serv- 
ice, and to avoid delay it is 
necessary that the following in- 
formation be filled in: 

Employed 
By 

Type of 
Present Work 

Education: 
Years High School 

Other 

Electronics Experience 

February. 1960 107 



SHIPPED ON APPROVAL 
NFw CRT TESTER-REACTIVATOR 

NOW ... a TESTER-REACTIVATOR really designed to test, - 

repair and reactivate EVERY PICTURE TUBE MADE - whether 

black and white or color ... with exclusive features never - 

before found in picture tube testers. 

1'11 

1 
Housed In 
hand -rubbed % - 
oak carrying 
case--eom- .,1 ,_ 
plate with 
MULTI -HEAD' 

Model CRT -2 TERMS: 513.50 within 10 

$5750 days. Balance 511 Month- 
ly fora months. 

The CRT -2 steps in and solves the limitations and shortcomings of 

present day CRT Testers. Unlike ordinary CRT tes ers that keep entering 

the field with a limited range of operation, the CRT -2 employs a new 

brilliantly engineered circuit designed to test, repair and reactivate 

every black and white or Color picture tube made. The CRT -2 eliminates 

the guesswork and risk that unlit now, has always been present when 

picture tube is reactivated. It accomplishes th,s by providing perfect 

Control of either the 'Boost' or 'Shot' method of reactivation. 

THE CRT -2 DOES ALL THIS RIGHT IN THE CARTON, 

OUT OF THE CARTON OR IN THE SET 

TEST 
for duality of every black and white and Color picture tube 

for all inter -element shorts and leakage up to one megohm 

for lice expectancy 

REPAIR 
Will clear inter -element shorts and leakage 

r Will weld opens between any two elements in the tube gun 

REACTIVATE 
The unique controlled 'SHOT' thigh voltage pulse) method of reactiva - 

lion provided by the CRT -2 will restore picture lobes to new life in 

instances where it was not possible before. Furthermore the high 

voltage is applied without danger of stripping the Cathode as you 

always have perfect control of the high voltage pulse. 

The 'BOOST' method of reactivation also provided by the CRT -2 is 

used effectively on tubes with a superficially food picture but with 

poor emission and short life expectancy. It will improve definition, 

contrast and locus greatly and add longer life to the pistore tube. 

1TH HEAD (pwlenl pending) . . - A SINGLE PLUG IN CABLE 

IFAND UNIQUE TEST HEAD - A tremendous advance over the maize of 
tl 

Cable and adapters generally found with other testers. Enables you to test, 

repair and reactivate every type of picture tube with greater convenience than 

ever before... 50 degree to 110 degree types from B" to 30", whether 12 pin ti9 

base, B pin base, sa pin base... even the very latest 7 pin base. A special 

color switch on the MULTI -HEAD enables you to test, repair and reactivate 5, 
each of the red, green and blue color Eons separately, 

2WATCH IT REACTIVATE THE PICTURE TUBE-You actually see and con - 

trot the reactivation directly on the meter as it takes place, allowing you for 

the first time to properly control the reactivation voltage. This eliminates the 

danger of stripping the cathode of the oxide coating. It enables lieu to see the 

speed of reactivation and whether the build-up is lasting. You will see if the 

cathode contamination is too great and II the picture tube is too far gone to 

be reactivated. 

3 
CONTROLLED "SHOT" WITH HIGHER VOLTAGE FOR BETTER 

REACTIVATION - stronger than any found in other testers... high enough 

to really do the lob - yet controlled to avoid damage to the ("elute tube. 

4UNIQUE HIGH VOLTAGE PULSE CIRCUIT _ will burn out interelement 

snorts and weld open circuits with complete safety to the picture tube. 

SuVISUAL LIFE TEST _ Enables both yo and your customer to see the e- r IH 

expectancy any picture tube right on the meter. The fact that your cus- 

tomer can see the results of your tests as you make them virtually eliminates 

resistance to picture tube retlatement when necessary, 

6 TESTS, REPAIRS AND REACTIVATES SPECIAL LOW SCREEN VOLTAGE 

TUBES - Many new type picture tubes use special low voltage of approxi 

malely 50 volts. The CRT -2 will test, repair and reactivate these types with 

the same thoroughness as the regular types with complete safety. 

7SEPARATE FILAMENT VOLTAGES - Including the very latest 2.35 volt 

and 0.4 volt types as well as the older 6.3 volt types. 

8TESTS, REPAIRS AND REACTIVATES 'SF' PICTURE TUBES - found in 

I the newest Sylvania and PhNeo TV sets. These picture tubes have different 

base pin connections than standard picture tubes and there is always an 

element of risk that the tube may be burned out when tested with ordinary 

picture tube testers. The CRT -2 is designed to accommodate this new base 

pin arrangement and will test the tube with no of damage. 

ADDITIONAL FEATURES 

lit 

+v' 

FsJ 

4 

Employs the time proven dynamic Cathode emission test principle Large OW 

with heavily damped movement for smooth action, accuracy and long life 

continuity 
Provides separate shorts test for each element in picture read e Filament 

continuity is shown ona separate 
testing 

indicator an easy to readw pictire T 

manual contains allh the latest testing i l oak !lion on old and new type Dlttr 
Moused in 

line 
hand -rubbed oak tarrying Case with special compart- 

ment for MULTI-NEAO and line Cord. + patent p pending 

. .,, .-t . Cv,-k` .r_, 7F: 1.`' - .:r- IN; ,: -5... ..:y _ Y 

IN -CIRCUIT CONDENSER TESTER cTd;l r` 
Here is an IN -CIRCUIT CONDENSER that DOES THE WHOLE JOB! The CT -1 actually steps in and takes over 

r 

where all other in -circuit condenser fail. The ingenious application of a dual bridge principle gives the CT -1 a t' 
tremendous range of operation ... and makes it an absolute 'must' for every serviceman. 

-11 
in -circuit checks: 

Quality of condensers even with eireuit shunt 

resistance . (This Includes leakage, shorts. 

opens. intermlttents) 
Value of all condensers from 200 mmfd. to .5 mid. 

Quality of all electrolytic oondenters (the ability to 

hold a charge) 
Transformer, socket and wiring I capacity 

ouf-of-circuit checks: 

r Quallty of condensers . (This includes 

leakage, shorts, opens and Intermittent') 
Value of all good s from 50 nimbi. to .5 mid. 

Quality of all electrolytic condensers (the ability to 
hold a charge) 
High resistance leakage up to 300 megohres 

New or unknown condensers .. , transformer, socket. 
Component and wiring leakage capacity 

OUTSTANDING FEATURES 

Ultrasensilive 2 tube drift -free circuitry 

Multi -color direct scale readings for both quality and 

value ... in -circuit or out -Of -circuit 

Simultaneous readings of circuit capacity and circuit 
resistance 

Built-in hi -1 

meo ohms 
Indicator sensitive to over 300 

Cannot damage circuit components 

Electronic eye balance indicator for ever 

accuracy 

Isolated power line 

Housed in sturdy hammertone finish steel 

case . , . comes Complete with test leads 

greater 

Model CT -1 

$4-Net0 

5 
TERMS: 59.50 within 10 y' 

months. 
e S5 monthly .[ 

ford 

. ,.. -_- :¡; .. .:T:.íís.i:,,Sq-.....`.v_b-Ate;-_ti}`e -_e9F-'tiL%sf. ,a..+,arf; 

- 
iL - ``n o 42^3L'war i 

EASY TO BUY IF SATISFIED-see order form on facing page 
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WITH LARGE EASY -TO -READ 6" METER - featuring the sensational new MUM -PROBE Potent Pending , No extra probes to buy! The versatile MULTI -PROBE does the work of 4 probes Q DC Probe Q AC -Ohms Probe Q Lo -Cap Probe O RF Probe The VT -1 Is a tremendous achievement in test equipment. With its unique MULTI.PROBE it will do all the jobs a V.T.V.M. should do without the expense of buying additional probes. No longer do you have to cart around a maize of entangled cables, lose time a lernating cables or hunting for a mis- placed probe. With lust a twist of the MULTI -PROBE tip you can set it to do any one of many lime - Saving jobs. A special holder on side of case keeps MULTI -PROBE firmly in place ready for use. 

FOR 10 DAY FREE TRIAL 
Convince yourself at no risk that CENTURY instruments are indispensable 
in your every day work. Send for instruments of your choice without obliga- 
tion ... try them for 10 days before your buy ... only then, when satisfied, 

pay in easy -to -buy monthly installments - without any financing or carrying charges added. 

HOW a Peak to-peákated VACUUM TUBE VOLT METEIVr i 
{ I'l 

1A 1 

d 
Y 

FUNCTIONS 
DC VOLTMETER... will maasure o.e. down to 1.5 rolls lull scale with minimum circuit loading, and give accurate . adinn scale divisions as low as 025 volts ... Will meesure low ACC and oscillator bias voltages from .1 volts or less up to 1500 volts with consistent laboraory accuracy on all ranges ... Zero center provided for all balancing measurements such as discriminator. ratio detector alignment and hi -ti amplifier balancing. 
AC VOLTMETER True Peak -to -pean m Tents es low as 3 voitn o/ any wave torn. ineludins V sync, deflection voltages, ndeo pulses. distortion Sin ni.li amplifiers, Ape and color TV eating pulses cale divisions are easily read down to .1 volts . Measures OMS at I/20th the C,reurt loading of a V.O.M.. . Unlike most oth1 0.9.0.04.5 there is no loss in accuracy en the lowest AC ranee. 

ELECTRONIC OHMETER 
. M Iron. 0 to 1000 megohms ... Scale divisions are eerily read down to .2 ohms ... Will measure resistance values from .2 ohms to one billion ohms ... will detect high resistance I in lenloolyt,c and by-pass condensers. 

RF and LO -CAP MEASUREMENTS . . . With Ines. rein VT -1 functions you can of in extremely high -impedance circuits such s sync and AGC pulses, Onns saw tooth vol ages, for TV w 
Latina pulses, mixer output levels, I.F. *for 

gain and detector input.. 

550e Balance514 ten Center - arc ila0ie on all DC volt ranges with Coro at mlOscale monthly for 4 
Decibels - Iron -l0 OD to a-10/22,136/50,62 based on the Dom unit: VOb Net months. 

IMW ,n 60C 011511 
Imp.eance - :I megonms DC. I m gonm AC. 10 meet/funs Lo -Cap m Input Capacity - 130 ella. RM5, 250 mm10. Peal -to -Peat. 25 might. Lo-Cao ' . o .. !z -_ w-<w.wr?.cs'aaa- .aM,r.-=-14 a -e rwe%i.a.es wire, -:n_-e%-e-..s6i-.."iYd..-'ra.. 

Housed Is in hand- 
rubbed 
oak can 
tying cast 
complete 
with CRT 
adapter 

'-Pllaa 

Model FC-2 TERMS: $14.50 
within 10 darn. n.o 

6950 
Balance 511 Peo 

Net monthly for 5 no 
months. N 

FAST -CHECK TUBE TESTER Fº=i Simply set two controls ... insert tube ... and press quality button to test any of over 700 tube types completely, accurately ... IN JUST SECONDS! On 20.000 servicemen are now using the FAST.CHECK in their every day work and are cutting 
servicing time way down, eliminating unprofitable Call-backs and increasing their dollar earnings 
by selling more tubes with very little effort. See for yourself ar no risk why so many servicemen 
Chose the FAST.CHECK above all other tube testers. 
PICIURETUBETESTADAPTER 
INCLUDED WITH FAST-CHECE 
Enables you to check all 
picture tubes (including 
the new shortneck 110 degree type) for thode emission, shorts and life expectancy...also to reju- 

venate weak picture tubes. 

RANGE OF OPERATION Checks quality o1 over 700 tubes types, employing the time proven dynamic cathode emission test. This covers more than 99% of all tubes in use today including the newest seriesstrine TV tubes, auto 12 plale.volt tubes. 0245, magic eye tubes, gas regulators, special purpose N -ti tubes ano even foreign tubes. Checks for inter -element sho-1, and leakage. Checks for gas Content. Checks for N1e-expectancy. 

SPECIFICATIONS No time consuming multiple switching . only two settings , required instead of banks of switches 
on Conventional testers No ~ovine roll chart checking . . . tube chart listing over 700 tube types 
located inside cover. New listings are added without Costly oil chart r- 
t¡on of multi -section tubes and if only one section is defective the tube wilt 

read 
"Bad" 

Checks meter cafe 
a1 phosphor bronze beryllium tube sockets never need replacement read B d" on the !ter scale unled on panel Large 4VE, O'Arsonval typer D 7 -pin and r straig ly 
tested against accidental turn -out Speci scale ony meter for l 

most 
ow currentnsitive tubes 

available,y 
Compensation 

- fully e voltage variation 12 filament positions Separate gas and snort Oensol to for shock hazards Long lasting etched aluminum panel. towel indicators Line isolated - OTE: The Fast -Check posit¡rely cannot become obsolete ... circuitry is engineered to accommodate 
all !attire tube types as they come out. New tube listings are furnished periodically al no cost. 

CONVENIENT TIME PAYMENT PLAN - NO FINANCING CHARGES r -------------------------------- ALL CENTURY 'CENTURY ELECTRONICS CO., INC. INSTRUMENTS ARE 

GUARANTEED FOR II CHECK INSTRUMENTS DESIRED 
ONE FULL YEAR I Model CPf.2 CRT ristel 000Cr1VATOR . 557.50 . 513.50 witnln f0 oast. balance 511 0400011 lar 4 monlns. 
The extreme y ow 
prices are made 1D 59.50 within 10 can. »alance SS monthly f« S montas. 

Model CT -I In.Circuit Condenser Tesler SN.50 

possible because' Mndel VLt banery vacuum Tubo Volt Meter.. 091.50 
014.50 ureic 10 oats. balance 011 noneily for 4 menthe. you are buyin 

OUTSTANDING FEATURES 
Completely portable - self powered wan Ions life batter¡es mils use everywhere New Pentode amplifier circuit assures amazingly low batten/ drain large 5' t00-mieroamper melee, stony limes mere sensitive than meters used in most V..V.M.'s Laboratory accuracy performance - 2% of lull stale on 0C. 5% N lull scale on AC Simpl¡lied mull¡ -color cane -to -read 4 -scale meter No heal operation a rind stability and accuracy Immune to pewee tine fluctuations Amplifier rectA,er Circuit wile frequency compensated alienator - feature found orly in costly ta5onlory 

i nstruments Meter completely i olaled - clicallyourn.out proof Hand-crafted circuitry eliminates tees a needaches of printed circuitry 1% resistors used for permanent aeeuracr ' Sep arate RF ground return for law -lass OF measurement Micro. phone type coaxial Ca ºe nnetl Malenmg ca w« pro- tects instrument ace - snaps on and off instantly. 

SPECIFICATIONS 
DC Volts - 0 to 1.5/6/30/150'300'600/1500 volts AC Yells IAMS and Peat -to -call - 0 to 3/12/60/300/1200 conf TERMS: 514.50 

Ohms - 0 to a billion ohms. 10 ohms center scale - Raj/10/t00/1R/10g/ . Model VT -I within 10 days. 
10011/1M 
OF - Peak leading demodulator suDDlmd lot use on all DC ranee% 

g dH ` Model Pea not enea Tube inter 369.50 rest from the 014.50 wunln 10 days. Valance sil monthly fors Pont.la 

manufacturer. I Prices Net F.O.B. Mineola, N. Y. 

1 

Housed in 
hammerlone 
steel -case - 
complete with 
MULTI -PROBE 

111 Roosevelt Avenue, Dept. 4C-2, Mineola, New or 
Please rush One instruments checked 10r a 10 day free trial. If satisfied I agree to paya 

com0 Ielr 
payment within 

will return )Inn Ind struments l withinalto dayys ys andhthe 
shown- nno ot 

Curtner obligal,On. It is understood there will be NO INTEREST or FINANCING 
charges added. 

Name ...... 

Address .... 

City 

............... 

State 

Please print clearly 
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Milt Kiver on Probes 

Continued from page 55 

RF Probes 
RF or high -frequency probes enable 

VOM's, VTVM's, and oscilloscopes to 
be employed in higher frequency cir- 
cuits than they could ordinarily with- 
out such probes. Basically, the RF probe 
is a detector which rectifies the high - 
frequency signal. When such a probe is 
designed for a VOM or VTVM, a recti- 
fied output voltage proportional to the 
RF input voltage is desired. Since most 
RF voltages for which this type of probe 
is to be employed possess essentially a 
sine -wave form, the rectifying circuit in 
the probe is of the half -wave variety. 
See Fig. 2. The voltage developed by 
this rectifier is then passed through a 
long time constant filter and applied to 
the input circuit of the VOM or VTVM. 

In using this probe for signal tracing, 
the probe is touched to the grid or plate 
of each tube and the resulting DC volt- 
age noted on the VOM or VTVM. If you 
start at the grid of a stage and then go to 
the plate, there should be a noticeable 
increase if any amplification is occur- 
ring. By dividing the indication ob- 
tained at the plate by the voltage 
obtained with the probe at the grid, the 
stage gain can be quickly computed. 

When an RF detector probe is de- 
signed to be used with an oscilloscope, 
it employs a slightly modified rectifier 
circuit. See Fig. 3. The basic difference 
is the much shorter time constant of the 
filter network. Thus, this probe will not 
only make available the rectified DC, 
but also any modulation that the signal 
may contain. 

Peak -To -Peak Probes 
The output of an RF probe can be in- 

creased by employing a voltage doubler 
arrangement. See Fig. 4. Two crystal 
diodes are employed, one conducting 
during the positive half cycle of the ap- 
plied wave while the other conducts 
during the negative half cycle. The 
input is applied in like measure to each 
diode; the outputs are in series aiding. 

Operation of the circuit is relatively 

simple to follow. During the half cycle 
when terminal A is positive with respect 
to terminal B, crystal CR1 will conduct 
and charge capacitor Cl to the polarity 
indicated. Cl will attain the peak value 
of this positive half cycle. A DC voltage 
equal to this peak value will appear 
across resistor Rl, with the top end of 
Rl negative with respect to the bottom 
end. During the next half cycle, crystal 
CR 2 will conduct, charging capacitor 
C2 to the polarity indicated. This volt- 
age across C2, equal to the peak value 
of the negative half cycle of the applied 
voltage, will appear across R2. Polarity 
of this voltage will make the top end of 
R2 negative with respect to the bottom 
end. Since the voltages across Rl and 
R2 are in series aiding, the output volt- 
age will be equal to the peak -to -peak 
value of the applied signal. 

Low -Capacitance Probes 
Low -capacitance probes are em- 

ployed with an oscilloscope when it is 
desired to view high -frequency wave- 
forms in high -impedance circuits. For 
example, TV sync signal tracing. These 
sync waveforms possess a steep -sided, 
square -wave form with a good many 
high -frequency components. If the input 
of the probe contains a fairly high ca- 
pacitance, it will load the circuit down 
and alter the shape of the sync pulses. 
Thus, instead of seeing the desired 
pulse, what you will see on the oscillo- 
scope is a distorted version of it, Fig. 5. 

The basic circuit of a low -capacity 
probe is shown in Fig. 6. It contains two 
components, a small trimmer capacitor 
with a high -valued resistor shunted 
across it. If we consider the capacitor 
first, we see that it is in series with the 
capacitance of the cable and the input 
capacitance of the oscilloscope. See Fig. 
7. When we place the probe end (and 
the associated ground lead) across a 
point in a circuit, Cp and (C1 + C2) are 
in series with each other. The total 
value of two capacitors in series is less 
than the smallest one. Equation -wise, 
this can be expressed as: 

CP X (C1 ± C2) 
Ct = Cp ,+ (C1 + C2) 

[Continued on page 117] 
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How To 
Get an 

Accredited by the Nafiosel 
Hems Study C.uncll 

geed tralalaq 
d..sn't teat . . . 

It pays! 

ícense 
(Commercial) 

Get Your FCC License 
Quickly 

We Guarantee until y 
to tr aioun 

recei 

you 
ve 

Your FCC license 

Get all 3 FREE 
We guarantee 

to train you until you receive 

Your FCC License 
-or your money back 

The master Course in Electronics will provide you with the mental 
tools of the electronics technician and prepare you for a First Class 
FCC License (Commercial) with a radar endorsement. When you suc- 
cessfully complete the Master Course, if you fail to pass the FCC 
examination, you will receive a full refund 'of all tuition payments. 

Our Trainees Get Good Jobs 
"Investment in training really pays of!" 
"I am now employed by the Western Electric Company 
as an electronic tester. My status as a student of Cleve- 
land Institute was an important factor in my being 
employed. Knowledge gained through the course has 
proved amazingly helpful and affords me a feeling of 
complete confidence." 

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

Get this handy Pocket 

Electronics Data Guide 

Free 
Puts all the commonly used convention 
factors. formulas, tables. and color codes 

r w. Name Age 1 al your ringerl 1ps. Your, absolutely free 
If you mall the coupon In 30 days. 

GET THIS FREE GIFT, MAIL COUPON Withie 30 Day:I 
further obligation' Address 

City Zone State 

--....,. 
IMIlatotroalatts.~value 

o. 

Cleveland -Institute of Electronics 

4900 Euclid Ave.. Desk EI.17, Cleveland 3, Ohio 

'Please send Free Booklets prepared to help me get' 
ahead in Electronics and a free copy of your "Pocket 
Electronics Data Guide." I have had training 
experience in Electronics as indicated below: 

Military Broadcasting 
Radio -TV Servicing Home Experimenting' 
Manufacturing Telephone Company 

o Amateur Radio Other 

1 
In what kind of work 
are you now engaged? 

In what branch of 
Electronics are you ' 
interested' 

1 

Cleveland Institute of Electronics El -17 

4900 Euclid Ave., Desk El -17 Cleveland 3, Ohio La em 1 awl 
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Superior's New Model 77 

. .I/ - r\.nl 

VACUUM TUBE VOLTMETER 
WITH NEW 6" FULL -VIEW METER 

Compare it to any peak -to -peak V. T. V. M. 
made by any other manufacturer at any price! 

w 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. 
M 

Model 77-VACUUM TUBE VOLT '"«,,M 

METER.. Total Price ....$42.50 r 
Terms, $12.50 otter 10 doy trial, then 
$6-00 monthly for S months if satis- 
factory. Otherwise return, no eaplono- 
Lion necessary. 

AS A DC VOLTMETER: 
The Model 77 is Indispensable in H1 -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. 
intermlttents are easily found, Isolated 
and repaired. 

octet 77 uses new improved SICO printed 
rcuitry. 
odel 77 employs a 12AU7 as D.C. empti- 

er and two 9006's as peak -to -peak voltage 
ectiflers to assure maximum stability. 

Model 77 uses a selenium -rectified power 
supply resulting in less heat and thus re- 
ducing possibility of damage or value 
changes of delicate components. 

Model 77 meter is virtually burn -out proof. 
The sensitive 400 microampere meter is 
isolated from the measuring circuit by a 
balanced push-pull amplifier. 

Model 77 uses selected 1% zero temperature 
coefficient resistors as multipliers. This 
assures unchanging accurate readings on 
all ranges. 

Specifications 
DC VOLTS - 0 to 3/15/75/150/300/750/1,500 volts at. It megohma 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-O to 1,000 
ohms/10,000 ohms/100,000 ohms/1 megohm/10 megohms/100 megohms/1,000 meg- 
ohms. DECIBELS: -10 db to + 18 db r 10 db to + 38 db. + 30 db to + 58 
db. All based on 0 db = .006 watts (6 mw) Into a 500 ohm Sine (I.73v). ZERO 
CENTER METER - For discriminator alignment with full scale range of 0 to 1.5/ 
7.5/37.5/75/150/375/750 volts at 11 megohms input resistance. 

AS AN AC VOLTMETER: 
Measures RMS values If sine wave, and 
peak -to -peak value if complex wave. 
Pedestal voltages that determine the 
"black" level in TV receivers are easily 
read. 

Comes complete with 

$ 50 operating lactdetlons, 
probebe leads, and 
streamlined carrying 
case. Operates on 110- 
120 volt 60 cycle. Only.. 

RCA RADIATION COUNTER 
MADE TO SELL FOR $150 -OFFERED FOR ONLY $ 

INDICATES 

RADIOACTIVITY 
IN 3 WAYS! 

1-By NEON 
2-By PHONE 
3-By MEIER 

t _ RADIOACTIVE ( ] -I ' IF SPECIMEN 1.../ 
RCA Radiation Counter 
Total Price -- -..-...547.50 
Terms: 511.50 after 10 day trial, 
then $6.00 monthly for 6 months 
if satisfactory. Otherwise return, 
no explanation necessary. 

(Much less than cost of Manufacture.) 
Endless experiments and discoveries in the new exciting field of nuclear energy are made 
possible when you acquire this finely built and engineered device. In the past, a rugged 
counter which was suitable for the prospecting of radioactive ores such as uranium, 
thorium and radium, was unsuitable for laboratory work due to the inability of combining 
accuracy with ruggedness. Conversely, a laboratory counter, while being extremely sen- 
sitive, could not withstand use In the field where it would be subjected to abuse and 
abnormally hard knocks. The Model WP-10AWB combines the laboratory and field counter 
In one rugged instrument. The use of phones and a visible lamp permits the operator 
greater freedom of operation as he no longer has to keep his eyes on a relatively small 
Indicator. 
In the laboratory where determinations of intensity (counts) of a reading are necessary, 
the WF-IOAWB provides sensitivity far surpassing many laboratory counters. 

50 

Employs the extra sensitive 1885 Bis- 
muth Type Geiger Counter tube. Senet- 
tivity is .05 Roentgens per hour (1 

MR/IIR=2000 counts per minute). 
Three counting ranges: 0-100/ 

1,000/10,000 counts per minute. 
Handy reset button. 

Ideal for survey work as 
the complete unit weighs 
only 51 lbs. 

Sight and sound 
Indications by neon 

flashes and headphone. Then when an 
Indication Is obtained you switch to me- 
ter reading for exact measurements. 
Decontamination easy with damp cloth 
applied to the weatherproofed aluminum 
case. 

A radioactive specimen Is included for 
instrument checking and experiments. 
Included at no extra charge-U.S. Atom- 
ic Energy Commission booklet titled 
"Prospecting with a Counter." 

SPECIFICATIONS 
Three counting ranges are available A rugged weather-proof aluminum case 
0-100 counts per minute-used In cosmic ray houses this light economical unit. The bat - 
and extremely low activity determinations. teries will provide over 200 hours of Intermit - 
0 -1,000 counts per minute-used for average tent operation from the two 6745 volt batter - 
activity and normal work. les and 50 hours from the three flash light 
0-10,000 counts per minute-used for tracer batteries. 
and high activity determinations. High ac- Comes with complete set of 
curacy is assured by the handy reset button. batteries, carrying strap. head- $4750 located on the front panel, which permits phone, radio -active soeclmen l 
compensation for variations of battery vol- and A.E.C. booklet Only 
tages and background count. iá EXAMINE BEFORE YOU BUY! 

USE APPROVAL FORM ON NEXT PAGE 
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Model 82A-Tube Tester 
Total Price .._.__.......__........... $36.50 
Terms: 56.50 after 10 day trial, 
then $6.00 monthly for 5 months 
if satisfactory. Otherwise re- 
turn, no explanation necessary. 

Superior's New Model 70 UTILITY TESTER® 

FOR REPAIRING ALL ELECTRICAL APPLIANCES 

kw 
and AUTOMOBILE CIRCUITS 

As an electrical trouble shooter the Model 70: 
Will test Toasters, 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 operation. 
Incorporates a sensitive direct -rea ra ñj r stance range -7.W ic íW wll measure all 
resistances commonly used in electrical appliances, motors, etc. I - p 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 Generator, Starters Distributors 
Ignition Coils Regulators Relays Circuit Breakers Cigarette Lighters Stop 

Lights Condensers Directional Signal Systems All tamps and Bulbs Fuses 
Heating Systems Horns Also will locate poor grounds, breaks in wiring, poor 

connections, etc. 

r- 
S11 

..ore _ 
a o 

Model 70-UTILITY TESTER 
Total Price...S15.85 - 
Terms: $3.85 after 10 day 
trial, then $4.00 monthly for 
3 months, if satisfactory. 
Otherwise return, no ex- 
planation necessary. 

INCLUDED FREE This 64 -page book-practically a condensed 

UTILITY 
course in electricity. Learn by doing. 

ñ Just read the following partial list of contents: What 
Is electricity? Simplified version of Ohms Law 
Wto e Is wattage? Siurr wattage 

and 
How 

GI 
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. 

E TEST 
Model 70 comes com- 
plete with 64 page book 
and test leads 

$1585 
Only 

Superior's New Model 82A A truly do-it-yourself type 

- ,**LE `--,0 
0 00o !a . - e- , y 

z 

TUBE S 
TEST ANY TUBE IN IO SECONDS FLAT! 
Tore the filament Insert It Into a eam- O selector saheb to peal- O hired socket asdelis.- 
lien specified. 

noted on ear chart 
(over $09 types in - 
eluded). 

THAr'S ALL! Read emission quality direct on bad -good meter scale. 
Production of this Model was delayed a full 

FEATURES: year pending careful study by Superior's en- 
glneering staff of this new method of testing 

Tests over 6.)0 tube types. Tests OZ4 and tubes. Dglt't its the 10.lí UEIIc MI.sleW1 =LLLI 
other gas -filled tubes. Employs new 4" meter We elating Model 82A will outperform similar 
with sealed air -damping chamber resulting In looking units which sell for much more-and 
accurate vibrationless readings. Use of 22 as proof, we offer to ship It on our examine 
sockets permits tasting all popular tube types before you buy policy. 
and prevents possible obsolescence. Dual Only 
tubee meter permitsin testing of low current Model 82A comes housed 

5U 
tubes. 7 9 pin straighteners mounted ones In handsome, vortaele panel. All sections of multi -element tubes Saddle -Stitched Texan case tested simultaneously. Ultra -sensitive leak- 
age test circuit will Indicate leakage up to 5 (Picture Tube Adapter avail- 
megohms. able for $5.50 additional) 

Press down the qual- 
ity batten- 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C O.D. 
Try any of the instru- 
ments on this or the 
toeing poste for 10 
days before you buy. 
If completely satisfied 
then send down. pay- 
ment and pay bal- 
ance os Indicated on 
coupon. No Interest 
or Finance C as 
Added) If not com- 
pletely satisfied re- 
turn unit to us, no 
explanation necessary. 

r MOSS ELECTRONIC, INC. 
Dept. 0-703. 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 cancellirg 
all further obligation. 

Name 

Address 

I City Zone State 

L_ 

Model 77 Total Price $42.50 1 
$12.59 within la days. Balance $6.00 
monthly for S months. 
RCA RADIATION COUNTER 

Total Price 547.50 
511.50 within 10 days. Balance $6.00 
monthly for 6 months. 

o Model 70 ...Total Price $15.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 
Model 82A Total Price 939.50 I 
$6.50 within 10 days. Balance $9.00 
monthly for S months. 

o pe Model 82A. 
All orlon net. P.O.B.. N. Y. C. Adapter at $5.50 
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New Tiny Tape Recorder 

Continued from page 37 

21/4 -inch speaker, there is an out- 
put socket for attaching an external 
speaker. The amplifier has six transis- 
tors and the unit has a midget -sized 
ammeter which indicates recording 
level and also serves as a check on the 
condition of the battery. Yashica, Inc. is 
at 234 Fifth Avenue, New York 1, N. Y. 

The Japanese Transi-corder TR 100 
also has six transistors, but in addition 
to being battery -operated (9 volts) , it 
has an AC switch so that it can be used 
with ordinary house current. There is 
a remote control switch for AC use. 
Changing the speed from 17/s ips to 33/4 
ips is accomplished mechanically by 
simply sliding off an external capstan 
sheath, thereby reducing the -size of the 
drive capstan (increasing the speed) . 

A tiny but very sensitive meter moni- 
tors the recording level and also can be 
used to read battery voltage. Acces- 
sories to the Transi-corder include a 
small induction coil designed to be hung 
over the cradle prongs of your tele- 
phone. There is no beeper, ás required 
by law, so we tried it out by recording 
telephone weather reports. The play- 
back was extraordinarily good. Nippon 
Sound Equipment Co. makes it; it is dis- 
tributed by Toyo Menka Company, 2 
Broadway, New York, New York. 

The American manufacturer, Mo- 
hawk Business Machines, makes a tiny 
tape recorder called the Midgetape 300. 
Similar machines appear under other 
names, such as Lafayette's "Transi- 
corder" and the "Vanguard Midget." 
Depending upon who you buy it from, 
the price varies from $189.50 to $249.50. 
The main feature of the Midgetape is 
its weight: Three pounds. It records 
only at the 17/8 ips speed and uses special 
cartridge -enclosed reels. It doesn't 
have a power rewind nor recording 
level indicator. There are four tran- 
sistors in the circuit. 

The British -made "Fi -Cord" and the 
Swiss -made "Stellavox" are very simi- 
lar. In fact, they were both designed 
by the same person-Swiss engineer 
Georges Quellet. The half-track tape - 

head was engineered to NARTB specifi- 
cations. While the Stellavox operates 
only at 71/2 ips, the Fi -Cord also pro- 
vides the 17/8 ips speed. Frequency 
response up to 14,000 cps are claimed 
for these units. You can record approx- 
imately 10 minutes in each direction at 
71/2 ips. The four 2 -volt batteries that 
power these recorders can be recharged 
with a small accessory charger. The 
Fi -Cord is $330 from Kingdom Prod- 
ucts, 514 Broadway, New York, N. Y. 
The Stellavox sells for $399 from Elec- 
tronics Applications, Inc., 194 Richmond 
Hill Avenue, Stamford, Conn. 

Also available from Electronic Ap- 
plications is the Nagra III, another 
Swiss instrument that is the super- 
duper granddaddy of all small tape re- 
corders. The price is a clue: $945. And 
they're not kidding! It has no less than 
thirty transistors and operates off sev- 
eral types of batteries, or AC. 

The "Hi-Delity" trade name appears 
on two small tape recorders, the model 
TR401B and the TR-403. The 401B, 
which lists for $159.50, has a single -lever 
operation for "play," "record" and 
"rewind." Without a speaker, tapes 
can be monitored through earphones. 
An extension speaker costs $24.95. You 
get 34 minutes of half-track recording 
time at 33/4 ips from this four -tran- 
sistor job. Ten penlight cells (four for 
the amplifier and six for the motor) 
make up the power supply. 

The model TR-403 ($199.50) has a 
built-in speaker, an AC adapter, remote 
control switch, two speeds (33/4 and 17/8 
ips) , and weighs five pounds without 
leather case. An extension speaker can 
be plugged in. There are six transistors 
in the circuit, and all power comes from 
the same 10 penlight cells as are in the 
lower priced unit. Both Hi-Delity 
models are available from Petely En- 
terprises, Inc., 300 Park Avenue South, 
New York 10, New York. 

The two -speed (17/8 and 33/4 ips) 
Steelman "Transitape" weighs eight 
pounds and handles the standard three- 
inch tape reels. Equipped with power 
rewind, it draws its power from 13 Mal- 
lory batteries. There are a total of seven 
transistors in the circuit. List price: 
$199.50 from Steelman Phonograph & 
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Radio Co., Mount Vernon, N. Y. A 
telephone pickup is included. 

Phono-Trix Mark II and Mark III 
tape recorders are from West Germany. 
The Mark II ($79.95) has a sliding 
switch which controls tape speed from 
1-8 ips, while the Mark III ($99.95) is 
available in either the 33/4 ips or 17/8 ips 
speeds. There is a built-in speaker on 
both models and both operate from four 
"D" cell flashlight batteries. A variety of 
accessories, including an AC adapter, 
can be had for the Mark III. Matthew 
Stuart & Company, 353 West 54th 
Street, New York 19, N. Y., handles 
these units. 

The Austrian -made Stuzzi Magnette 
is a seven -transistor push-button unit 
that sells for $269.50. Featuring two 
speeds (33/4 and 177/8 ips) , the power 
source is four Burgess 532 batteries. It 
is distributed by Ercona Corporation, 
16 West 46th Street, New York 36, N. Y. 

Reeves Equipment Company makes 
the "Pocketape," weighing exactly two 
pounds and small enough to be slipped 
into a shirt pocket. It is also supplied 
in three speeds to 71/2 ips. Price: 
$349.50 from Reeves, 8 Third Avenue, 
Pelham, N. Y. r 

Loran Lights the Way 

Continued from page 48 

used by navigators on shipboard or air- 
craft performs like an ordinary radio 
receiver, but delivers the output to a 
visual indicator rather than to a loud- 
speaker. It is also designed to receive 
pulsed signals. The indicator is essen- 
tially an "electronic stop -watch" ca- 
pable of measuring, in microseconds, 
the difference in times of arrival of the 
signals from the paired stations. Hori- 
zontal traces, or "lines" of light on the 
screen of a cathode ray oscilloscope 
form the equivalent of the dial of a 
watch. A vibrating quartz crystal is the 
balance wheel, and circuits known as 
"dividers" or "counters" take the place 
of gears. 

LORAN has proven so accurate and 
reliable as a navigation aid that it is also 
being used for speed trials of new ships. 

In one of its trial runs, the SS United 

FIRST TIME ... a soldering kit with 

EATON 
FO R ONLY 

$795 
LIST 

Model 82006 

c,- 

...and best of 
it's a new 

Leave it to Weller to bring you greater 
soldering advances and' values! Here's the 
newest and finest gun made . . . with the 
versatility of Dual Heat. Just touch the 
trigger for high (125 watt) or low (90 watt) 
heat as your job requires. Saves time, gives 
extra convenience for precision soldering. 
Tip life is also increased because you use 
high heat only when necessary. New high 
efficiency tip. Instant heat. Spotlight. 

Model 8200K is supplied in a kit which 
includes: New Dual Heat Soldering Gun, 
cleaning brush, soldering aid and all-pur- 
pose solder. 

New Single Heat Weller Gun! 
New design and 
superior tip perform- 
ance at a low price. 
Single heat -100 watts. 
Instant heat. Spotlight. 

Model 8100B $644 
list 

These new Weller Guns are on sale now 
at your Electronic Parts Distributor. 

WELLER ELECTRIC CORP. 601 Stone's Crossing Rd., Easton. Pa. 
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States traveled a 53 -mile course in the 
Atlantic established along the baseline 
of the LORAN pair of Nantucket and 
Cape Hatteras. The maximum error for 
the speed determination in the run was 
figured to be less than one fourth of one 
percent! 

Go aboard almost any sizeable fishing 
boat today and you will find a LORAN 
receiver. Trawler nets are towed for 
approximately an hour and a half, then 
pulled onto the deck and emptied. If it 
is a good haul the skipper will want to 
travel exactly the same path again. And, 
with LORAN, he can. By taking a fix at 
the beginning of the tow, and another fix 
when the nets are hauled in, the exact 
run can be plotted on a chart and the 
boat can follow the same course. 

Air -France, after several years of ex- 
perimenting, reports the successful use 
of multi -reflection signals from Nan- 
tucket and Cape Hatteras on its regular 
flights between Dakar and Recife in 
Africa. That means that transmission 
distances of more than 3,500 nautical 
miles are involved. 

V 

Flash Your. Photofloods 

Continued from page 46 

close (or the external switch is pressed) . 

Since there are "holding" contacts on 
the relays, the lights will stay on full 
brilliance until released by the "Reset" 
button, and if the shutter opens 20 milli- 
seconds after contact is made, the lights 
will be up. This unit cannot be used 
with "zero" delay shutters at high 
speeds of 1/100 second (10 millisec- 
onds) or above, but can be used at 
slower speeds, such as 1/10 or 1/25 
second, if compensation is made on the 
exposure meter. 

The unit provides for up to four lights 
(either No. 1 or No. 2 photofloods) , and 
has individual switches (SW1, SW2, 
SW3 & SW4), for each light. 

When the unit is turned on, and the 
four individual switches are in the 
"Dim" position, voltage for the bulbs is 
fed through the upper side of the relay 
contacts and through a high wattage re- 
sistance. The cheapest form of such 
resistance is the ordinary screw -in type 

of heating element, one of which is used 
for 1 or 2 bulbs, and two in series for 
3 or 4 bulbs. The switching of these 
resistances is done with the SW6. 

Then the two shutter synchronizer 
contacts (or the solenoid release button) 
close, the relay is energized by the bat- 
tery voltage and the resistance is by- 
passed allowing full voltage to reach the 
bulbs. One set of relay contacts con- 
tinues to supply battery voltage to the 
relay coils, holding the relays closed 
until the voltage is disconnected by 
pressing the "Reset" button (SW7) . In 
the case of using a solenoid, this feature 
is eliminated since the relay control is 
manual and can be held closed as long 
as desired. 

The switching of this latter function 
and the selection on control sockets is 
done by the "Sync Selector" switch 
(SW8) . The "Power" switch (SW5) 

closes the circuit of both the battery 
voltage and line voltage. 

All wiring in the lamp circuits is done 
with heavy -gauge wire, not less than 
No. 12, and the switches used should be 
heavy duty. 

If it is ever contemplated that more 
than two No. 2 photoflood bulbs (or 
three No. 1 bulbs) are to be used, it 
might be well to provide for separate 
line cords; you'll be drawing over 20 
amps! Keep in mind that household 
fuses are usually 15 amperes and a 20 
ampere circuit is needed. 

When using the unit, plug all lamps 
into place (with the individual bulb 
switches on "Dim") , set the "Lamp" 
switch, and plug the unit into an outlet 
before turning the "Power" switch on. 
Any or all lamps can then be turned 
to "Bright" by individual switches to 
adjust the lights, check exposure, focus, 
etc. Then turn the lamps back to "Dim" 
and let the subject relax. As soon as the 
exposure is made, reduce the glare by 
pressing the "Reset" button (if using a 
synchronized shutter) or releasing the 
"Solenoid Release" button, if using a 
solenoid. 

If substantial use of the unit is con- 
templated, a larger size battery should 
be used, as the relay and solenoid drain 
is fairly heavy, and the relay action 
slows down as the battery ages. -y 
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Milt Kiver on Probes 

Continued from page 110 

(We are considering Cl and C2 as a 
single capacitor equal to the sum of 
their values.) If the probe capacitance 
is 10 mmfd and (C1 + C2) is 100 
mmfd, the total capacitance becomes: 

10 X 100 1000 
Ct = 

10 + 100 110 

= 9.1 mmfd 

Thus, the input capacity of the oscillo- 
scope and the low -capacity probe is re- 
duced by a factor somewhat greater 
than 10. If, now, we also shunt Cp 
by a resistance which raises the total 
series input resistance to a value 10 
times its former value, then we have in- 
creased this item by a factor of 10, as 
well. This is done by Rl, in Fig. 6. 

The lowered input capacitance and in- 
creased resistance is not obtained with- 
out a penalty, however. In this case, the 
signal reaching the oscilloscope input is 
reduced in the same proportion. Gen- 
erally, however, the circuits where 
these probes are employed are high sig- 
nal level circuits. 

Low -capacity probes frequently em- 
ploy a variable trimmer capacitor to 
enable the user to adjust the frequency 
characteristics of the probe to match the 
frequency compensating network at the 

To obtain maximum usage from the 
low -capacity probe, the input attenua- 
tor of the oscilloscope must be fre- 
quency -compensated in each position of 
this switch. Most modern oscilloscopes 
have a satisfactorily constant input im- 
pedance on the Xl, X10, X100, and 
X1000 positions. y 

° El Build -it Course-6 

Continued from page 87 

adding RF amplifier stages, but up go 
the cost and complexity. A radical in- 
crease in signal voltage on the control 
grid, with no sacrifice to the circuit's 
simplicity can be obtained. 

,° 
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Regeneration provides the answer. 
Recall that the plate circuit contains an 
amplified version (though still not 
strong enough) of the weak grid signal. 
If some of this voltage could be "stolen" 
and returned back to the grid, the origi- 
nal signal would be greatly reinforced. 

The route of the feedback signal is 
shown in the full -page theory diagram. 
Trace it through and the derivation of 
the word "regenerative" should become 
apparent. The original signal is "gener- 
ated over again." 

Note that the screen grid of the tube 
is used as the feedback source, not the 
plate circuit as previously explained. 
The reason is mainly one of control. 
The screen grid attracts electrons by 
virtue of its high positive voltage. It's 
true that most electrons will fly through 
spaces in the screen on their way to the 
plate, but sufficient numbers flow 
through its wires to supply feedback. 
It is a simple matter to regulate the 
screen's positive charge by a potenti- 
ometer. An important advantage is that 
the screen current is small compared to 
plate current. 

For the "tickler" (in the theory dia- 
gram) to feed back signals properly, its 
turns must be phased. This consists of 
winding its coil in the same direction on 
the coil form as the tuning coil. Other- 
wise its magnetic field will oppose-and 
reduce the voltage in the tuning coil. 
This is opposite to the desired effect of 
boosting the input signals (negative, 
rather than positive feedback) . 

Varying the voltage on the tube's 
screen grid controls the amount of feed- 
back and, consequently, the gain of the 
tube. But-once the regeneration con- 
trol is advanced beyond a critical point, 
the tube goes into oscillation. A sus- 
tained circulation of current travels 
from tuning coil to screen, feedback coil 
and back to the tuning coil. This adheres 
to a fundamental prerequisite for oscil- 
lators; when positive feedback is great 
enough to overcome resistances in the 
circuit, the stage self -oscillates. The fre- 
quency of the oscillation is determined 
by the coil and variable tuning capaci- 
tor. 

Oscillation easily occurs with no ex- 
ternal signals being received. Random 

electrons flowing in the tube can trigger 
it off. 

With the tube in this condition, what 
happens when a received signal finds 
its way down the antenna and on to the 
control grid? It encounters the oscilla- 
tion frequency and the two signals mix. 
It is the difference between the two that 
is heard in the earphones. This is the 
basis for code reception in the regenera- 
tive detector. 

Construction of the regenerative de- 
tector may be done in one of two ways. 
It can be designed to be compatible with 
the other plug-in projects already de- 
scribed in this series, or operated solely 
in conjunction with a source of power. 
Voltages needed: 6.3 volts AC and 250 
volts DC. The unit shown in the illustra- 
tions, as it is set up, will not physically 
fit into the space formerly occupied by 
the AM or FM tuner; a cable running 
to the power supply was used instead. 
However, with some modification it 
could be made to fit into place and not 
be an "outboard" unit. Use an 8 -pin plug 
(same as PL7 in the Parts List) on the 
side of the chassis that goes to the re- 
ceptacle on the preamplifier, and mount 
PL7 so it matches the receptacle on the 
power supply. Run a pair of leads be- 
tween pins 6 and 8 on the two plugs to 
complete the AC primary switch con- 
nection. This is the reason pins 6 and 8 
are jumped together on the outboard 
model. It serves to complete the power 
supply circuit. 

Another change must be made for the 
full plug-in feature. The input and out- 
put terminals must be mounted on the 
top surface of the chassis. 

While winding the coil, remember 
that the turns must be in the same direc- 
tion, or the feedback will not be posi- 
tive. One expedient is to hold the coil 
form in the left hand, with its prongs 
always pointing to the left as the turns 
are wound. As each winding is com- 
pleted, make a hole in the plastic with 
a sharp instrument (at the end of the 
last turn), poke the wire through, and 
route it to its associated pin. Note that 
two of the coil leads will go to pin 4, 
and thus may run through the same hole 
in the coil form. 
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Keep the antenna fairly long, start- 
ing out with a length of wire about 
thirty feet long. 

If dead spots occur as the tuning ca- 
pacitor is rotated, the antenna coupling 
is probably not adjusted correctly. This 
may be changed in two ways. First, alter 
the spacing between the antenna wind- 
ing (L3C) and the tuning coil (L3B) . 

The amount of turns may be changed 
also. 

Don't solder the coil wires to the pins 
in the coil form until the set is operating 
properly. As each winding is completed, 
scrape the enamel insulation on the 
wire, push it through its coil form pin, 
and bend it back. The coil may then be 
inserted into its socket with its wires 
making proper contact. If changes are 
necessary, they can be made rapidly, 
without the need for repeated soldering. 
Coil dope may be applied to the turns 
of wire to hold them in place. 

The secret of obtaining good opera- 
tion with this receiver is proper use of 
the regeneration control. For 'phone re- 
ception, the most sensitive point is just 
before oscillation occurs. Oscillation 
starts with a characteristic "click" 
which becomes a hissing sound as the 
control is advanced. When code stations 
are tuned in, the control should be set 
to the point where oscillation just 
begins. 

V 

SWL Antenna Tuner 

Continued from page 42 

for holding it in place securely. By turn- 
ing the form counter -clockwise with 
your left hand you can guide the wire 
with your right. When the first five turns 
have been wound, stop and put a twist 
in the wire, forming an "eyelet." The 
second tap is 12 turns from the begin- 
ning, etc. 

Coat the finished coil with dope and 
with razor blade, carefully scrape the 
enamel insulation off each coil tap. It is 
helpful to tin each one with a coating of 
solder. Drill two small 6-32 holes in each 
end of the form for mounting the form 
to the case. Wire the unit as shown in 
the drawings and photos. .V` 
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Continued from page 83 

cations. "Peaking" is the major applica- 
tion for Bacon's "Hydrox" cell. The cells 
would help provide that "extra" elec- 
tricity demanded of central power sta- 
tions during peak periods. In off hours, 
the central stations would manufacture 
hydrogen and oxygen to fuel the cells. 

The General Electric fuel cell re- 
quires only simple, compact controls 
and would be suitable for something as 
small as a portable television set. Since 
all fuel cells produce direct current, the 
TV set could be made without a rectifier 
circuit-just as though it were powered 
by conventional batteries. 

The Allis-Chalmers fuel cell runs on 
air and propane. Any cell that can use 
air instead of expensive bottled oxygen 
has obvious advantages. An English 
competitor to the Hydrox cell known as 
the "carbox" cell also runs on air instead 
of oxygen. The other fuel component 
can be natural gas, manufactured gas, 
or vaporized kerosene. 

The fuel cell does very well at steady, 
long-time jobs. Engineers with a leading 
American oil company have calculated 
that a 36 -horsepower fuel cell could 
equal the performance of a 300 -hp con- 
ventional engine in a car weighing as 
much as an Oldsmobile. DeSoto engi- 
neers have already made a model of a 
car powered by fuel cells. The elec- 
tricity would feed an electric motor in 
each wheel. A four-wheel drive like this 
would offer very smooth acceleration. 

Not only would no transmission be re- 
quired, but the electric motors could be 
switched to act as generators, feeding 
the electricity generated by the braking 
action into a bank of resistors (which 
could heat the car) ! Electric trains work 
on the same "dynamic braking" system. 

One factor that would affect the rate 
of commercialization of the fuel cell is 
its competition. The strongest competi- 
tion in the "no moving parts" category 
is thermoelectric generation (see "Ther- 
moelectricity: A Look Into the Future," 
Electronics Illustrated, Sept. 1959) . 

Thermoelectric devices require heat 
to generate electricity. This means that 

Don't Miss this Fabulous Contest! 
1St Grand Prize: a Mercedes-Benz 
300SL 
Sports Roadster 
worth 
$10,950 

4 O other exciting automobiles also being given away in 

TRUE's 100,000 GLAMOR CAR CONTEST 
ENTER NOW! 

Get TRUE, the Man's Magazine, at your newsdealer today 
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thermoelectric generators could go into 
all sorts of waste -heat situations where 
the fuel cell does not apply. 

Fuel cells are much more efficient 
than thermoelectric generators, running 
as high as 70 percent conversion of en- 
ergy compared to a high of 10 percent 
for thermoelectricity. 

In view of all the new ways of making 
electricity (don't forget the solar cell) , 

it would be rash to predict that the fuel 
cell will be the star of the younger gen- 
eration of power sources. With each new 
method fmding its own best applica- 
tions, there is little doubt that the fuel 
cell will gain an important place. By 
E. M. Delman 
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Continued from page 32 

trick here is to bend back the mounting 
flange lip of the speaker in order that 
the speaker can better accommodate the 
internal curvature of the globe. After 
the mounting holes have been laid out 
and drilled, the globe's rough paper 
edges of the cutouts and holes should be 
sanded smooth. 

Sofar as impedance match is con- 
cerned, standard formulas for figuring 
impedance are employed. In this case, 
some surplus tweeters were used having 
a voice coil impedance of 3.2 ohms. A set 
of five and four were connected in se- 
ries, giving an impedance string of 16 
ohms and 12.8 ohms. These two strings 
were then connected in parallel, result- 
ing in an approximate impedance figure 
of about 7 ohms. Any set of small cone 
tweeters will do. A reasonably priced 
unit is the Jensen P 35 VH ($4.00) or 
Lafayette SK100 (2 for $5.95-bracket 
must be removed) . Consult the Olson 
Radio Warehouse or Allied Radio cata- 
logs for others. 

After the unit has been assembled 
and wired, the two halves are put to- 
gether and the globe is mounted back 
on its stand. A I/z" to 1" masking tape 
is used to bind the two halves together. 
If you desire to paint a new color, save 
tweeter cutouts to use as masks while 
painting with one of the popular aerosol 
spray cans. 
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All About Ham Nets ° 

Continued from page 63 

quested to stand by or move to another 
frequency while the net is in session." 

He then invites net members to "re- 
port in," stating their location, any mes- 
sages they have to send (or "traffic on 
the hook") . This "reporting in" may 
be at random, by alphabetical or pre- 
arranged order, or by roll call. 

On CW nets the procedure is similar, 
except that abbreviations are used be- 
cause it takes longer to say things via 
CW than by voice. The CW net control 
might send, for example: "PN (Podunk 
Net) PN PN DE (from) K2ABC 
K2ABC K2ABC QNN (net control sta- 
tion) QNZ (adjust your frequency to 
mine) QND (the net is directed) QNI 
(stations report into the net) QNA (by 
prearranged order) K (go ahead). 

Long ago amateurs discovered that 
they could be useful in providing emer- 
gency communications during floods, 
fires, storms, and explosions which 
would wipe out telephone and telegraph 
lines, isolating communities. A ham or 
two in the stricken area would crank 
up their rigs from batteries or gasoline 
generators and establish a communica- 
tion with the outside world. As this 
kind of thing became more frequent, the 
amateurs decided that it could be done 
more effectively if they were prepared 
and trained for it. 

So about 25 years ago the ARRL or- 
ganized the Amateur Radio Emergency 
Corps and encouraged amateurs to form 
local groups, prepare equipment, lay 
plans and conduct operator training for 
this specific purpose. Today there are 
about 1800 amateur Emergency Co- 
ordinators and over 40,000 amateurs 
"signed up" in the Emergency Corps. 

Radio amateurs in this country can 
do something that amateurs in most 
countries are forbidden to do: handle 
messages for third parties. What kind 
of messages? Why, any kind at all, just 
so they don't get paid for it. They are 
usually written and handled in a stand- 
ard amateur message form, not unlike 
the Western Union form. These mes- 
sages are called "traffic," hence the nets 

that handle them are called "traffic 
nets." The idea is to get the message 
from its point of origin to its destination 
in the least possible time by passing it 
from one amateur to another. 

Traffic nets are generally well organ- 
ized and some of them are set up in 
"systems." One such system, sponsored 
by ARRL, is called the National Traffic 
System and consists of about 100 nets 
working together in chains covering the 
entire U.S., its possessions and Canada. 
In emergencies, these traffic nets and 
systems are often the means for han- 
dling important point-to-point traffic. 

In a sense, the above nets are train- 
ing nets. Whatever their primary pur- 
pose, a great part of it is in getting 
trained to do a job. 

Newcomers to the amateur ranks via 
the Novice license need training, espe- 
cially in Morse code. The Novice speed 
requirement is only five words per min- 
ute. You can't handle much communi- 
cation at that speed, hence the purposes 
of many Novice nets alre to increase 
code speed and teach net procedure. 

Sometimes a group of amateurs with 
something in common will get together 
in a net. Doctors, dentists, religious 
groups, engineers, pilots, etc., have 
been known to form nets. A year or 
so ago a group of doctors formed a net 
to discuss latest medical developments. 
Teenagers discuss rock 'n roll, scouting, 
sports, television shows (real crazy, 
dad!) . The YLs have their own nation- 
wide fraternal organization, the Young 
Ladies Radio League (YLRL) and have 
a number of nets consisting strictly of 
members of their own sex (no men al- 
lowed), such as the Ironing Board Net, 
the Nylon Net and the Tangle Net. 

A few groups operate just for the 
sheer pleasure of getting to know each 
other. Usually started quite spontane- 
ously, they might call themselves the 
Gum -Beaters Net, the Idiots Net, or the 
Hot Air Net. No telling what you might 
hear them talking about. 

Most nets are deliberately set up by 
responsible amateurs for a specific pur- 
pose, usually emergency preparedness 
or traffic handling. These hams are bent 
on doing something useful with their 
hobby. - 
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. TV Around the World 

Continued from page 90 

enough range to adjust the sweep fre- 
quency to either 50 or 60 cycles, so no 
real difficulty on this score. 

The horizontal hold is more of a prob- 
lem. In the American standard, each of 
the 30 frames scanned in a second has 
525 horizontal scanning lines. The elec- 
tron beam in the picture tube must 
make 15,750 (30 x 525) horizontal 
sweeps each second. The horizontal 
sweep frequency is nearly the same in 
the European and Russian systems. 

The British and French standards are 
considerably different, however. A re- 
ceiver designed for the American, Euro- 
pean, or Russian standard could not be 
used for British or French transmissions. 

In the British and French standards a 
bright point in a scene causes a large 
output from the transmitter, and a re- 
duction in brightness from one point to 
the next causes a reduction in trans- 
mitter output. This natural sounding 
arrangement is called "positive modula- 

ICR 

tion." Natural though it may sound, the 
American, European, and Russian 
standards do not use it. They have 
"negative modulation." An increase in 
scene brightness causes a decrease in 
transmitter output. If a receiver de- 
signed for the American, European, or 
Russian standard is tuned to a British 
or French transmission, it will produce 
a picture which becomes brighter where 
it ought to he darker, and vice versa. 

Besides all this there are differences in 
the sound also, some use AM while we 
and others use FM. 

Why, you may ask, don't all of the 
countries of the world get together on 
one standard? Britain began transmit- 
ting regularly scheduled programs be- 
fore anyone else, using their present 
standard (see chart) . They believe the 
quality of their pictures would not be 
improved substantially by a change. The 
819 -line French standard can give better 
pictures than any of the others, but it re- 
quires twice as wide a channel which 
means fewer TV stations. World-wide 
satellite TV broadcasts will force a 
change, but when will it come? V 
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ONE CENT SALE 
BUY ONE AT OUR REGULAR LOW PRICE AND 

GET THE SECOND FOR ONLY 10 MORE 

CITIZENS BAND TRANSMITTER 127 MC) chassis com- 
plete with crystal. $12.49 each, two for $12.50. 
TRANSMITTER similar to above but with 5 watt RF stage 
instead of 1 watt. $14.99 each, two for $15.00. 
CITIZENS BAND RECEIVER chassis tunable through all 
22 channels. Complete with audio amplifier. $9.99 each, 
two for $10.00. 
AMATEUR BAND TRANSCEIVER (1.14-148 MC) chassis 
with dual VHF triodes for walkie-talkie radiophone. $9.99 
each, two for $10.00. 
TRANSCEIVER TRANSFORMER: Mike to grid input and 
plate to low impedance headphone output. Good for tele- 
phone handsets, $1.99 pair, two for $2.00. 
TELEPHONE HANDSET with push -to -talk switch. $5.99 
each, two for $6.00. 
MICROPHONE High Output 200 ohm carbon with terminal 
lugs. $1.49 each, two for $1.50. 
COILED CORD 4 conductor 11" telephone cord. Extends 
to over 4 ft. .99 each, two for $1.00. 
NIT OF PARTS for AM -FM VHF radio receiver. Tunable 
from 80-200 mc. which includes U. S. satellite frequen- 
cies. $6.99 each, two for $7.00. 
TRANSISTOR AUDIO AMPLIFIER gives 50X voltage gain 
on low level signals. Operates on 11/2 volts. $3.99 each. 
two for $4.00. 
CONVERTER (crystal controlled) for 27 MC Citizens 
Band. Adapts any standard broadcast radio to 27 MC 
band. Tunes all 22 channels. Complete with tubes and 
crystal. $14.99 each. 2 for $15.00. 
TRANSMITTER CRYSTALS in holders. Assorted frequen- 
cies for experimenters. Bag of 10 only $1.49, two bags 
for 31.50. 

ALL MERCHANDISE GUARANTEED 
Limited Quantity-No Literature or Catalog 

Remit in full, include sufficient postage. No C.O.D.'s. 

VANGUARD ELECTRONIC LABS. M: Z3`N. Y. 

Jelgazie 

NEW 
.22 
6 -SHOT' 

REVOLVER 

512:95 
Fires both .22 short & long ammo. This sensational 
NEW 6 -shot Rosco Vest Pocket .22 revolver is a 
tremendous value at 3 times its price. Made in 
W. Germany, it is a tight, well -made, exceedingly 
accurate handgun. Fires easy -to -get Win., Rem. 
Western & Peters .22 Long & Short ammo. Features 
side gate loading, trigger adjustment, screw -in 
ejector rod. Has STEEL RIFLED BARREL with blade 
front sights. Easy and fun to shoot. Terrific for 
target shooting, varmint hunting or as a home 
defense weapón. .Only $12.95. Leather holster 
$2.25. 100 rds. of .22 short ball ammo only $1. 
Shipped F.O.B., Los Angeles express charges 
collect. Send cash, check or M.O. COD's require 
$7.50 deposit. Satisfaction guaranteed. Purchasers 
must be 18 years old. Res. of L. A. & vicinity, please 
purchase at our store. 

SEAPORT TRADERS, INC., Dept. El -2 
1221 S. Grand Ave. Los Angeles 15, Calif. 

` RCA Voltohmyst Kit 

Continued from page 58 

This model differs somewhat from 
other kit -packaged VTVM's. More com- 
ponents specifically designed for inser- 
tion into a printed circuit board are 
included; the filter capacitor, selenium 
rectifier and of most interest, the three 
calibrating potentiometers. Note in the 
photo how this item plugs into a series 
of holes in the printed board, thereby 
eliminating the usual wiring between 
nine lugs and the rest of the board. 

The format of the step-by-step in- 
structions yields another difference be- 
tween this model and other kits. Instead 
of the customary booklet, one large 
sheet contains the construction data. 

All steps in construction went smooth- 
ly, totaling about eight hours. A sup- 
plementary booklet urges the beginner 
to solder properly and suggests the 
use of fine sandpaper for cleaning the 
copper foil on the printed circuit board. 
Solder will flow much more readily on 
a shiny surface uncontaminated by 
oxides. Steel wool will serve as admir- 
ably as sandpaper. 

Excessive heat applied to the preci- 
sion resistors can radically change their 
value and upset the accuracy of the 
meter. Use a heat sink; pliers that grasp 
the lead between the resistor and the 
soldering iron. Hold them there several 
seconds while the joint cools. 

The wired kit is calibrated with. the 
assistance of the small battery used in 
the ohmmeter section of the instrument. 
It's a simple procedure if no error in as- 
sembly has occured. Rough calibration 
is done as soon as the unit has been com- 
pleted, while more accurate settings are 
possible after the tubes have aged for 
two days. Have no qualm -about leaving 
the unit on for that period of time. In a 
well -designed piece of equipment, the 
tubes last longer if left glowing than 
when periodically turned on and off. 

Long a popular test instrument in its 
factory -wired version, the Voltohmyst 
should prove equally as durable in kit 
form. In our laboratory tests it proved 
simple to use and accurate. We rate it 
as a Good Buy. - 
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Brainy Man Builds Better Brains 

Continued from page 103 

built computer that can remember what 
it is taught and will try to make human- 
like decisions on a practical level. Pask 
is of the opinion that our complex indus- 
trial society requires semi -human ma- 
chines capable of teaching humans in- 
tricacies of other semi -human machines. 

Eucrates I and a special companion 
device called "The Teacher," can be set 
up to interview a job applicant or to 
teach skills such as operating radar 
equipment, typewriting, piloting air- 
craft, driving cars or playing a musical 
instrument. By asking a series of ques- 
tions and outlining situations that may 
arise, the device, in effect, forces the in- 
terviewee or the student to make a de- 
cision. If the student makes a wrong 
decision, signs of electronic emotion- 
equivalent to bursting into tears-are 
displayed. The computer -teacher then 
eases up on the student. 

Pask, whose talents range from paint- 
ing in oils (a bedroom wall mural), to 
geology, medicine, psychology, music, 
logic and writing poetry, first became 
interested in electronics while studying 
the rusty, grotesque slag heaps and old 
machinery scattered around the de- 
serted lead mines of Wales. 

In 1950, Pask teamed with physicist 
Bobbie McKinnon Wood and set up 
their own business, Systems Research 
Ltd., which aims at bringing British and 
world automation up to the highest pos- 
sible standards. Pask lives at Number 
5, Jordan's Yard, just behind St. John's 
College, Cambridge, England. e 

ra22 CAL. NEW 7 SHOT 

REPEATER AUTOMATIC 

avé' /s on New 
ACCORDIONS.:-, 

... .. _.. . 

IMPORTER -TO -YOU PRICES! jr over 40 new models from Italy 1 

%. ; 
', 

5 DAY FREE TRIAL 
Buy on EASY TERMS! 

FREE NUS BO 

/or promptness . E -Z L 
Music Stand 
DeLux Case 

other gifts, tool 
MONEY BACK 
GUARANTEE 

FREE 
COLOR CATALOGS 

and law discount 
prices 

\\ 
Small Down Payment! 

Low as $9.90 Monthly 

All Famous Makes! 
Get in on these sensa- 
tional values in world's 
finest Italian -made ac- 
cordions! Play moat pop 
ular Instrument of all - 
for fun, leadership and 

profit! 40 newest models 
of glorious tone and breath- 

taking beauty offered at the 
auin<inii o Driers-save 50% off mfr's 
Dot prices! Buy direct from world's 
largest dealer. Small down payment; 
easiest terms on balance. Extra bonus 
gifts FREDif you buy during sale. Trade - 
ms neeeptet. Try before you buy on FREE 
5-dayNo-Risk Plan. Satisfactionguaran- 
teed or money back. Double guarantee! 
RUSH COUPON TODAY! 
See how easily you can now own and play 
a fine accordion. Rush coupon now for 

big new COLOR Catalogs a nd 
Low Discount Price.... ALL FREE! 
No obligation. Write to: 

Accordion Manufacturers & 
Wholesalers Outlet. Dept. EL -20 

2003 W. ChiueoAve.. Chicago 22.111. 

Accordion manufact i 
Send FREE Colar Wholesalers Outlet, Dept. EL -20. I 
Cataloga and low 2003 W. Chicago Ave.. Chicago 22, 111. 

I discount pries. 
I NAME - 

IADDRESS 

1 CITY 

-1 

.21INE STATE 

L-_-- Chee=k here g you ave=CCo=tllo= 
meow ein, new 

1 

The skilled hand trf the German gunsmith is re- 

sponsible for this .22 call her 7 shut repeater auto- 
matic Willi sell -ejecting empty shells. lust 4 inches 
hint;. his easily into pocket ket or purse. Ideal fur sport- 
ing events. stag,c use (not available to Calif. resi- 

dents) . Not a lethal weapon. Comes lur S6.95 from 

BEST VALUES CO. 
Dept. F-84, 403 Market St., Newark, New Jersey 

IL 

HELP yourself to better 
service from your 

postal service by including postal 
zone numbers on all correspond- 
ence. 

Don't forget to include your own 
postal zone number in your own 
return address. 

Postal zoning helps your post 
office give you better service. 
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ELEC1fRONIC OILQUSTRP.TED 
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Your advertisement can reach this mail -buying audience for only 35c per word - payable in advance (Check or M.O. please) . . minimum 10 words. Closing dates are the 20th of 3rd preceding month i.e. copy for the May issue must be in our office by February 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 (14D); also 
abbreviations as 35MM, 8x10, D.C., A.C. 

SAVE MONEY ORDER BY MAIL 

. . . FOR SALE 

MONEY SAVING Prices on tubes. TV, 
Radio, Transmitting and Industrial 

Types. New, 1st quality, guaranteed. Top 
name brands only. Government surplus 
and commercial test, lab and communi- 
cations equipment in stock. Sell us your 
excess tubes and equipment. Unused, 
clean tubes of all types wanted. Send 
specific details in first letter. Write for 
"Green Sheet" catalog 251'. Barry 
Electronics Corp., 512 Broadway, (Dept. 
El.), WA 5-7000, New York 12, N. Y. 
GOVERNMENT SELLS: Surplus Elec- 

tronics; Test Equipment; Oscilloscopes; 
Transceivers; Jeeps; Boats; Aircrafts; 
Misc.-Send for U. S. Depot Directory 8 
Procedure $1.00. "Government Surplus 
Sales," Box 425 -EL, Minuet, N. Y. 
78 R.P.M. RECORDINGS. Many types. 

Free lists. Collections bought, P.O.B. 
155(EL), Verona, N. J. 

. PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING 

DIGNIFIED BUSINESS Cards yet inexpen- 
sive-Samples. Woerndel, 44I AK West 

24th, Houston, Texas. 

. BUSINESS OPPORTUNITIES 

MAKE $5,000-$10,000 YEARLY at home, in 
respectable field. Future growth un- 

limited! No experience necessary, no 
public contact, nothing to grow or make. 

.Free expert guidance helps you achieve 
financial success. Rush name for Free, 
Complete Plan! Columbia Enterprises, 
9268 -EL Piney Branch Road, Silver Spring, 
Maryland. 
GROW MUSHROOMS. Cellar, shed and 

outdoors. Spare, full time, year round. 
We pay $4.50 lb. dried. We have 29,000 
customers. Free Book. Mushrooms, Dept. 
315, 2954 Admiral Way, Seattle, Wash. 
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. 

. . . 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. 

. . . HI-FI 

UNUSUAL BUDGET Values. Tape re- 
corders, tapes and Hi -Fi components 

Send for package quotations and free 
catalogue. Budget Hi -Fi Distributors, 
83-06 Victor Ave., Elmhurst, N. Y. 

PHONOGRAPH RECORDS cheap, post- 
paid. Catalogue. Paramount, Box 

2026-K, Pine Castle, Fla. 

. TAPE RECORDERS 

TAPE RECORDERS, recording tape, Bell 
tape decks, Hi -Fi equipment, Norelco 

speakers. We Will Not Be Undersold! 
Send for our discount catalog and see 
why! Commissioned Electronics, 1776 Co- 
lumbia Road, Washington, D. C. 

TAPE RECORDERS, Hi -Fi components, 
Sleep Learning Equipment, tapes- Un- 

usual values. Free catalog. Dressner 
69-02 Z 174 St., Flushing 65, N. Y. 

RENT STEREO Tapes --over 900 different - all major labels - free catalog. 
Stereo-Parti, 1608-J Centinela Ave., In- 
glewood 3, California. 
HI-FI, RECORDERS. Free Wholesale Cat- 

alogue. Carston, I25 -G East 88, N. Y. C. 
38. 

. . . RADIO & TV 

DIAGRAMS FOR repairing radios, ampli- 
fiers, $1.00; television $2.00. Give make, 

model.' Diagram Service, Box 672 -El, 
Hartford I, Conn. 

15 DISTANCE ONE -TUBE plans-2SC, 
with Transistor experiments, catalog. 

Laboratories, 1131-K Valota, Redwood 
City, California. 

NEW BOOK (Mobile Hi -Fi) Tape Re- 
corders, Stereo, F.M. etc. $5.00. 

Ekeradio, 650 N, Fair Oaks, Pasadena, 
California. 

. . . EDUCATION & INSTRUCTION 

COMPLETE YOUR High School at home 
in spare time with 63 -year -old school. 

Texts furnished. No classes, Diploma. 
Information booklet free. American 
School, Dept. X237, Drexel at 58th, Chi- 
cago 37, Illinois. 

ELECTRICAL SUPPLIES S 

EQUIPMENT 

DYNAMIC CONTINUITY Circuit Tester 
with Leads, Clips, Spotlight. Electri- 

cally, Mechanically, shock -proof. Fits 
pocket. Home, Industrial, Military. 
Money back Guarantee. $4.50. Dynamico, 
4011 N,W. 37th Ave., Miami 42, Fla. 

MISCELLANEOUS 

CHEMICALS AND Apparatus Catalog 
250. Nu -Age Laboratories, Box 232, 

Bellmore, N. Y. 

. . . STAMPS & COINS 

THREE BRILLIANT Guaranteed Uncircu- 
lated Mexican Silver Dollars $1.00. 

Universal Services, Box 675, San Antonio 
6-P2, Texas. 

DETECTIVES 

DETECTIVES-WORK Home-Travel, Ex- 
perience unnecessary. Detective Par- 

ticulars free. Write, Wagner, 8-125 West 
86th, New York 24. 

. MUSIC 

ACCORDIONS-SAVINGS to 50%. Free 
trial. Trades accepted. Free catalog. 

Accordion Manufacturers, Dept. 20 -EL, 
2003 Chicago, Chicago 22. 

SONGPOEMS AND Lyrics Wanted! Mail 
to: Tin Pan Alley, Inc., 1650 Broadway, 

New York 19, N. Y. 
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Radio -Powered Sky Station 

Continued from page 30 

'for the electronic detection and trans- 
mitting units on board. 

The received microwave energy can 
be efficiently converted to heat by any 
one of several high temperature heat 
exchange metals that are placed in a 
pipe -like waveguide, which is fed from 
the antenna. This is a key element of 
the propulsion system. When the plat- 
form is operating on microwave power, 
this heat exchanger performs the same 
function as the combustor section of a 
conventional gas turbine engine, which 
increases the work potential of the en- 
gine fluid by raising its temperature. In 
the combustor this is done by mixing 
fuel with air and burning the mixture. 
In the microwave heat exchanger, the 
same result is achieved by attenuating 
microwave energy, changing its form 
from electrical energy to thermal en- 
ergy, and dissipating this heat directly 
to the working fluid which ultimately 
spins the turbine. A new Raytheon 
government -funded study (details still 
classified) is said to have conclusively 
licked the heat exchange problem. 

The logical means to get take -off and 
climb power for the platform's rotor 
blades is to install a chemical engine in 
the propulsion system. The supplemen- 
tary chemical engine would amount 
only to a fuel tank, burner and heat ex- 
changer in parallel with the microwave 
heat exchanger. 

Even in high winds capped by gusts 
up to 20 to 30 knots the chemical system 
could lift the platform. At low altitudes 
the greater air density provides a power 
advantage despite the fact that the 
rotors are geared to work best at high 
altitudes. The RAMP would climb to al- 
titude in a spiral path. 

The science fiction writers are hard- 
pressed to keep ahead of present-day 
scientists. Perhaps in the not too distant 
future we will have high efficiency Am- 
plitron-type tubes mounted in sky sta- 
tions all the while beaming power 
through space at the earth, providing 
electricity for cars, houses and factories 
without local wiring. 0_ 
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r r r GIANT 1960 B -A 
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BURSTEIN-APPLEBEE CO. 
Dept. El, 1012 McGee St., Kansas City 6, Mo. 

O Send Free 1960 Et -A Catalog No. 601. 
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NOT IN ANY 
OMB CATALOG 

SEND 
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FREE! 
H. H. Scott Helps You 

PLAN FOR STEREO 

With New Hi Fi Guide 
and Catalog 

j r-__---- 
H.H. Scott Inc., Ill Powdermill Road, Jept. E1-2, Maynard, Mass. 

Rush me your FREE Hi Fi Guide and catalog 
to help me plan my stereo system. 
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Address 
City State 
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NEW! etYe 50 Watt Completé Stereo Phono System 

COMPLETE ----3 STEREO 
SYSTEM 

174 50 I`__ ,>_ -. - 
LAFAYETTE LA -250 

1 

LAFAYETTE 
SK -St 

GARRARD RC121/11 

COMPONENTS 
LAFAYETTE LA -2S0 50 -WATT AMPLIFIER 89.50 
NEW GE VR-22 (.7 MIL) DIAMOND STEREO CARTRIDGE 24.45 
GARRARD RC 121/11 STEREO CHANGER 41.65 
LAFAYETTE WOOD CHANGER BASE 3.95 
2- LAFAYETTE SK -58 FAMOUS FREE EDGE 

12" COAXIAL SPEAKERS @ 29.50 59.00 

REGULAR CATALOG PRICE sS$:SS 

YOUR GUARANTEED BEST STEREO SYSTEM BUY! 
NEW GE You Save 44.05 VR-227 

This superb system will add a new dimension 
in living to your home with all the excitement 
and realism of a live concert. The new Lafayette 
LA -250, 50 -watt stereo amplifier (25 watts each 
channel) forms the heart of this outstanding 

WOOD BASE stereo hl -fi phonograph music system-the fea- 
tures, versatility and advanced circuitry of this 

4 
unit ue second none. Also includedi is the 
famous Garrard RC121/11 intermix 4 -speed au- 
tomatic record changer with full manual or 
automatic operation supplied with your choice 
of stereo cartridges-the new GE VR-22 (.7 Mil) 

- diamond stereo cartridge, Pickering 371.7D 
(.7 Mil) diamond stereo cartridge, Shure M7D 
(.7 MIL) diamond stereo cartridge or the new 
Electro -Voice 31 MD7 (.7 Mil) diamond stereo (OPTIONAL) cartridge. Supplied with the Lafayette wood 

LAFAYETTE base cut for the RC12I In your choice of fin- 
ELIPTOFLEX ishes. These outstanding components are coupled 

with the 2 famous free edge Lafayette SK -58 12" 
Coaxial speakers with built -In crossover network 
and brilliance level control. System supplied 
with plugs, cables and simple Instructions. 
Shpg. wt., 67 lbs. 

NP -681 HI -Fi STEREO PHONO SYSTEM with 
choice of cartridge and mahogany, walnut or 
blond changer base (please specify) 17.43 
down 12.00 Monthly Net 174.50 
HF-683 Same as HF-681,but with 2 Lafayette 
Eliptofiex Serles Bookshelf Enclosures (please 
specify finish). Shpg. wt., 143 lbs. 
22.99 Down, 15.00 Monthly Net 229.95 
HF-682. Stereo AM -FM -Phone System. Some as 
HF-681 but including the new Lafayette LT -50 
stereo tuner. Shpg. wt., 85 lbs. 28.73 Down, 
17.00 Monthly Net 287.50 

LAFAYETTE!S FREE CATALOG! r- 
- 

AFAyE flectrorres 
.4.. 

. ,, 

..._ - y - 

308 GIANT SIZED PAGES 
The Complete Catalog Featuring 
"The Best Buys In The Business" 

FOR THE NEWEST AND FINEST IN 
STEREOPHONIC HI-FI EQUIPMENT AND SYSTEMS 

TAPE RECORDERS PUBLIC ADDRESS SYSTEMS 

AMATEUR EQUIPMENT INDUSTRIAL SUPPLIES 

MINIATURE COMPONENTS RADIO & TV TUBES AND PARTS 

EXCLUSIVE LAFAYETTE TRANSISTOR A HI-FI KITS 

Send for Lafayette's FREE Catalog-the most com- 
plete, up-to-the-minute electronic supply catalog 
crammed full of everything in electronics at our 
customary down-to-earth money -saving prices. 

£eade in'_ 
The most complete selection and largest stocks of hi-fi components and systems-available for 
immediate delivery at the lowest possible prices. Save even more on Lafayette endorsed 
"best -buy" complete systems. 

NEW YORK 
100 SIXTH AVENUE 
NEW YORK 13, N. Y. 

FREE! 1960 
CATALOG 

JAMAICA 
165-011 LIBERTY AVE. 

JAMAICA 33, N. Y. 

CUT OUT 

AND PASTE 

ON POST 

CARD 

BOSTON 
110 FEDERAL ST. 
BOSTON 10, MASS. 

NEWARK 
24 CENTRAL AVE. 
NEWARK 2, N. J. 

LAFAYETTE RADIO 
I P.O. BOX 222 
I JAMAICA 31, N. T. 

DEPT. EIE-6 

PLAINFIELD 
1N W. 2nd ST. 

PLAINFIELD, N. J. 

lawn 
Neme -p 

Address 

City Zone State 
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Jobs Like These Go to ti 
Radio -Television Technici: 

NRI Trained these Met 
knew practically nothi 

abntt Electronics. After 1. 1 

ions I started repairing t-ts ' 
it ur.. looks bright ' D. 

9 KERMAN. Mime:,p.d 
M_nn. 

"Thanks to NRI. I operated a 
success`ul Radio Repair shop. 
Then got a job with \t'PAQ; 
now I an: an engineer for 
\VIIPE." V. W. WORKMAN, 
1-Ilgh Point N. C. 

f 
"Have good job in a TV rept 
shop plus a small business 
my home. In one year I we 
from lowest paid to head bencl 
man." V. BARR. Toronto. Ottl 

Mail Postage -Free Card for 

SAMPLE LESSON 
I 

Shows how easy it is to 
Train at Home for RADIO 

TELEVISION ELECTRONICS 

Find Out What NRI- 
Oldest, Largest Home 1' SEe ABC's of 
Study Radio -TV School 

RVCI 
Can Do For You 
Since 1914-NRI has been train- 
ing ambitious men at home. 
Thousands have found NRI's 
training the way to higher earn- 
ings. 

4 See Inside 

i.Tj ' VI ; 
{ü. : .: 1 -`' :^i ; "".'' i.:;<} `° 
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CHOOSE IT 

Pick the training you want! 
choose -it -yourself... before enlistment 
The Army's new "Choose -it -Yourself" System lets you do the choosing! Here's how it works: 1. choose ... before enlistment. Choose your training from fields like Construction Equipment Operation, Electronics, Missiles. Machine Accounting, Radar 8 TV Repair-and many more. 2. qualify ... before enlistment. Take aptitude and physical exams to qualify for your chosen training. 3. know ... before enlistment. If you qualify, you know you'll get the training you like. Your choice is written right into your future Army record-guaranteed before you enlist. 

no obligation! Thoose, qualify and know-without the slightest obligation 
to enlist. This week, ask your Army recruiter to show you 

his c,mplete list of available training fields. 

-1111%,, 

A 

YOURSELF VOCATIONAL TRAINING SYSTEM 


