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“Henry, don’t just stand there! Run over and find out how to make
one of those dar-r-r-ling radio controlled boats.’’

NEW E B

WEN “Quick-Hot” | "\
Soldering Gun | .
NEW DESIGN—

NEW LOW PRICE

Working hot in 22 seconds.

Shpg. Wgt. 3 ibs. Model 199. |
Net $5.83 .

P .l
OUTSTANDING TOOL BARGAINS
=

PLIER AND WRENCH SET. Precision made. High grade steel,
polished heads. Includes 7” Linesman Slip Joint Pliers. 534"

Diag I Plier, 6”7 Adj ble Wrench, 5%” Long Nose
Plier. In plastic case. Shpg Wat. 2 Ibs.
Na.4014......... Net $2.58

s i

MAGNETIZED SCREWDRIVER SET. Six
tools with blade lengths ranging from
1%z to 7%2 inches. Best quality hard-

ened and fempered steel blades, Pias-
tic handles are unbreakable, flame-
proof and shockproof. With metal wall
rack. Shpg. Wgt 2 Ibs. No. 3796.

Only .75¢

RADIO CO.

1125 PINE ST. « ST. LOUIS 1, MO.

ATTENTION NOVICES . . . BEGINNERS!
Complete Amateur Station in Kit Form for Only $44.95

Learn while you build these easy-to-assemble kits which
really perform Hundreds of Amateurs and Novices are
on the air with these fine units. Each kit is complete with
all parts and punched chassis. Kits may be purchased
separately. Send for full particulars.

WAR-25 Novice Receiver Kit.
Shpg. Wgt. 4 Ibs.
Net $13.41

WAT-25 Novice Transmitter
Kit. Shpg. Wgt. 4 Ibs.
Net $17.31

WAP-25 Novice Power Sup-
ply Kit. Shpg. Wgt. 12 Ibs.
Net $14.23

All prices f. o. b. St. Louis ¢ Phone: CHestnut 1-1125

-----------------------------------1

Walter Ashe Radio Co.

1125 Pine St., St. Lavis 1, Mo.
[1 Send free NOVICE KIT Circular,
[1 RUSH copy of new 1955 cotalog.

PE-11-54

[1 Pleose ship following merchondise

for which is enclosed sum of $

Name
Address

City ___

Note: Include sufficient postage. We refund unused amount. 20%

of total purchase required on C. O. D, order.
---------------------------------

Zone______State

| S T T T T T T T
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| TRAINED
THESE MEN

“Started to repair sets six
| ﬁ months after enrolling

{Earned 212 to §15 a we<k
| in spare time.'—Adarn

Kramlik, Jr., Sunneytown,
(o=} h Pennsylvania.

“Ur to our necks in Radio-
Televison work. Four other
| NR nmen work here. Am
hapay with my work."™
‘ Glen eterson, Bradford,
Ont, >N

‘~,

« opd

o

g

Canada.

“Am doing Radio aad
Television Servicing [all
time. Now have my own
| shop. | owe my success to

% N.R.1."—Curtis Stath, Ft.
| W Madison, lowa.

“Am with WCOQC. NR]
coutse can’t he beat. Nup
trouble passing lst class
Radio-phone ligense exam.”

3
—Jesse W. Parker, Meri- '
diar, Mississippi. .&b £

"By graduation, had paid
for course, car, testing
equipment. Can service
toughest jobs.” —E. J
Streitenberger, New Bos-

 ton, Ohio.
AVAILABLE TO

B VETERANS

UNDER G.| BILLS

“  DOING.

A

POPULAR ELECTRONICS is pubtished monthly by Ziff-Davis Publ Publishing Company, Wlllmm B. Ziff. Chai~man of the Board
ending at Post Office,

1953) at 64 E. Lake st.,

Amerlcas Fast Growing Industry Offers
You Good Pay—Bright Future—Security

J.E. SMITH has teained more men for Radip- lelgmnon

thon any other man. OUR 40th V!AR

Training plus ooporfunity is the
PERFECT COMBINATION for
job seenrity, gond pay. advance-
ment. In good tihmes, the trained
man makes the BETTER PAY,
GETS PROMOTED. When jobs
ave scarce, the trained man enjoyvy
GREATER SECURITY. NR1
fraining can help assure you more
of the better things of life.

Start Soon to Make *10, %15
a Week Extra Fixing Sets

Keep vour joh while training. I
start sending vou speecial booklets
the day you enroll, that show yvou
Lhow to fix sets. Multitester built
with parts T send helps you make
$#10, %15 a week extra fixing sets
while training. Many start their
own Radio-Television business with
spare time earnings.

My Training Is Up-To-Date
You benetit by my 40 venrs’ experi-
enee training men at home. Well
tnstrated lessons give vou basi¢
principles you need. Skillfully de-
veloped kits of parts I send (see
helow) “bring to life” things you
learn from lessons.

You Learn by Practicin;
with Parts | Sen

Nothing takes the place of PRACTICAL EXPERIENCE.
That's why NRI training is based on LEARNING BY
You use parts I furnish to build many circuits
J common to Radio and Television. As part of my Communi-
" cations Course, you build many circuits. including Io“ power
transmitter shown at left.
! procedures required of broadeast operators. With my Serv-

You put it “on the air,”" perform
tecing Course you build
modern Radio, ete.; use Mul-
titester vou build to make
money fixing sets in spare
time while training. You
can stay at home, keep your
job, tearn Radio-TV in
spare time at low cost. Mail
_coupon for book showing
other equipment you build
and keep.

Chicugo 1, IIl. Second Class Entry p

Television Making Good Jobs, Prosperity — Even wirhout Tele-
vision, Radio is bigger than ever. 115 million home and zuto Radios
are big market for servicing. 3000 breadcasting stations use operators,
technicians. Government, Aviation, Police, Ship, Micro-wave Eelay,

Tv\o~v\ay Radio Communications fcr buses, taxis, trucks, R. B. are
growing fields. Television is moving ahead fast.

5 mul ton homes now hive ek\ ision
sets. Thousands more are heirg sold

About 200 Tele-i.ion siations are now
on the arr. Hurdreds of others being
built. Goad TV jobs opening up for every week. Get a job or have yaur own
Technicians. Operators, etc. husiness selling, installing, servicing.

Radio-TV Needs Men of Action—Mail Coupon

Without ohligating you in any way, I'll send an arctual
lesson to preve that my traiuing is pr» tical, therengh;
61-page hook to shew good job opportunities for veu in
Radio-TV. Termns for NR1 training are as low as $5 a
month. Many griduates make move in two weeks than total
cost of training, Mail coupon now. .JJ. E. SMITH, Presi-
dent, National Radio Imstitute, Dept.4MD4 Washiugton
9. D.C. OUR 40Ti] YIIAR.

Good for Botty - FREE m

MR. J. E. SMIFH, Prasident, Dept. 4MD 4

National Radic Institute, Washingten 9. D. C.

Mail me Sample Lesson and 64-page Book, FREE.
(No salesman i) call. Please write plzinly.)

Name Age. ...
Address
City Zone State
write in date
VETS o
- -me=

Chicago, 11l. SU3SCRIPTION RAT'ES Ore

Year U.S. and po.sessions, and Canada $3.00; Pan- Amencan Union Coustries 3.50; all other foreign countriss $4.U0.

November, 1954
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lts New! 3Yearsin Development
-NOW READY FOR Y00 !

New Equipment! New Lessons! Enlarged Course!

SPRAYBERRY PRACTICAL TRAINING IN

RADIO -TELEVISION

3 NO OBLIGATION TRAINING PLANS

You have NO MONTHLY PAYMENT CONTRACT to sign
... pay for this outstanding training as you learn!

Mail the coupon at once for my big all-new 56
page FREE CATAILOG and F REE Sample Lesson.
ke Get the full story of this remarkable new Training
F. L. SPRAYBERRY Plan Read about my. 3 NOOBLIGATION PLANS
B of “'packaged unit’’ instruction. 1 ean prepare you
ey in as little as 10 MONTHS to take your place as a
Trained Radio-Television Technician. You take no risk in enrolling for
my Training because you DO NOT SIGN A BINDING TIME PAY-
MENT CONTRACT. | have been training suecessful Radio-TV techni-
cians for 22 years.. .lcanprepare vou, too, 1o get into your own prof-
itable Service Shop or a good paying job. Full information FREE
and without any obligation. No salesman will call.

I NEWEST ~ | PRACTICE ANI! TRAIN AT HOME
@ ' DEVELOPMENTS WITH 25NEWMTSOfEQU|PMENT

You get valuable practical experience In son-
Your fraining cav- structton. testing anil shop practice. You build
ers U H F, Color a powerful 2 band superhet radlo, the all-uew
18 range Sprayberry multitester, the new
) Sprayberry Trainlng Television recelver, signal
Oscilloscope | v noer and many otier projeets. All equipment
Servicing, High | ig yours to use and keep. All your trainlug is
Fidelity Sound IN YOUR HOME in spare hours. 1 help you
earn extra spare time money while you learn.
Rush coupon below for all the facts—FRIL!

SPRAYBERRY ACADEMY OF RADIO

111 NORTH CANAL STREET, DEPT. 10S-R
CHICAGO 6, ILLINOI

Television, F M,

and Transistors,

. SPRAVBCRRY ACADEMY OF RADIU MAIL!IHIS CBUPON | Fﬂkm
Oegt. 1058 111 N, Canal St., Chicage 6, JIL FACIS AND & SAMPLE LESSON
Please rush New Catolog and Sample Lss:on FREEJ wnder-
~stond nsar no salesmon will call,

. CATALOG AND
om0 | SAMPLE LESSON
hd\o‘e F‘O“ + Rn~h cottpon for my catalog

low tn M.nk(r \[nn(y in
u!‘\NG PLAN Radin-Television”. PLUS an Age
& actual snmple .\'x.ruyl)crry '
(5. | !,' . Les<orr without oliligation—ALL
. LM ‘h FREE. Mail coupon NOW!

_.Zone- Stafe.

T e R e e LR TS ST e e e AT a e .“J
November, 1954 5




RAYTHEON
~ CK722
TRANSISTORS

Raytheéon Transistors are neither ex-
pensive nor hard to get. As a matter of
fact for the price of a tube you can use
this newest electronic developmest’
in your rigs. And Raytheon Trassis-
tors are so practical and pepular
‘you’ll find many transistorized cir-
Cuits available.

Your nearest Raytheon Tube Sup-
plier has Raytheon Transistors in
stock. For a free characteristics chart,
write to Departmeat P,

Excollonce in Eloctionics

RAYTHEON MFG. CO.

Receiving and Cath_od'a Ray Tube Operations
Newton 58, Massachusetts

RELIABLE SUBMINIATURE AND MINIATURE TUBES
SEMICONDUCTOR DIODES AND TRANSISTORS
NUCLEOMIC TUBES
RECEIVING AND PICTURE TUBES « MICROWAVE TUBES

ITEMS OF INTEREST

This Month's Cover. ..................... D06 00 8
Rio de Janeiro's New Radiophone Net alond Stk 44
Where's Willis? . . . o0 48
Recording World Church Council Assembly ........ 48
Landmark Demolished ... ... . . . . .. ... .. 52
Calling All Inventors! 52
RCA-NBC Mobile Unit for Color Television N 57.
Make a '‘Fountain Pen'' Radio for Your Pocket ... 54
Grommet for Twin-Lead. .0
Polarity Tester for Crystal Diodes. .. ............ 60
.4-Watt Transmitter for Local Contacts. ... .. .60
Giant Klystron Electronic Tube. .. .. . o 6
Out to Sea with Television T et vemna O
How Smart Are You? .. 104
Drapery Rod as an Adjustable Support. . . . ..o b7
Soidering Coil Pins.. PR A )
Miltionth Transistor e 124
A "'Satin'’ Finish for Your Aluminum Chassis........ {25
NEW PRODUCTS
Pocket Civil Defense Radio L. 30
(General Electric Company, Syracuse, N. Y.)
"'Portafane’’ Used in Civil Defense Test cere 44

{Stewart-Warner Corporation, Chicago, II1.)

Electronics Reduces Noise on Telephone. . ... ... 48
(Stromberg-Carlson Co., Rochester, N. Y.)

RCA Hobby Kit for Novices. ...............,..... 52
{Radio Corp. of America, Camden, N. J.)

The First FM Tuner for Cars. . e 182
{Hastings Products, Inc., 171 Newbury St., Boston
16, Mass.)

New Indoor TV Antenna. 82
(Tentenna, Inc., 122 E. 42nd., N. Y. C., distributor)

A Portable Tape Recorder . 82

(Broadcast Equipment Specialties Corp., 135-01
Liberty Ave., Richmond Hill, 19, N. Y.)

TV-Telephone intercom 97
(Kaly Lab, Inc., 1090 Morena Blvd., San Diego 19,

Cal.
""Smallest Relay in the World"'. ... ... ... R — 109
(G. M. Giannini & Co., Inc., East Orange, N. J.}
If you are unable to find these listed products locally,
write direct to the manufacturers at the addresses given.

COMING NEXT MONTH
POPULAR ELECTRONICS

Voice-Operated Model Train Control
Miniature Lighted Christmas Tree
“Detective’s Special’’ Amplifier
A Photoelectric Rifle Range
Transmitter for Model Control
Train Speed Controller

Plus More On
High-Fidelity Audio ¢ Kits « Radio
Control ¢ Short-Wave Listening
What's New ¢ How it Works ¢ How to
Make It « How to Use It « Carl & Jerry

IN THIS MONTH’S

RADIO & TELEVISION NEWS

{November)

Choosing Your Hi-Fi Loudspeaker

Junk Box ‘‘Sending Iron”’

The Practical Switchless Intercom

The Poor Man’s ““3D’’ Converter

A Four-Channe! Audio Mixer

A Simple-Yet Good Quality-Preamp

A Transistor Power Supply

Servicing Record Changers

Transistor Amplifier for Meters
All-Purpose Enclosure for 12” Speakers

POPULAR ELECTRONICS



w

HOW TO MAKE YOUR TIME WORTH

$95 AN HOUR!

Here’s part of a letter we got from an 1. C. 5. student—

“Every spare-time hour I sRom carning my I. C. 8. diploma
has bren worth $95 to me! My position, my $7000 a year
income, my home, my family’s happincss—I owe to 1. C. 5.7

Hardly a day goes by without a letter like this coming in
from an [. C. 8. student’. . . from men and women of all ages
who, in their spare time, at home, pulled themselves out of
the small-pay rut and put themselves on the road to success.

Take the case of L. C.S. student Frank B. “I was making
$152 a month when [ signed up with L. C. 8.,” he writcs. “My
present income is $395.25 a month.”

I.C.S. is the oldest and largest correspondence school.
277 courses. Business, industrial, engincering, academic, high
school. One for you. Direet, job-related. Bedrock facts and
theory plus practical application. Complete lesson and answer
service. No skimping. Biploma to graduates.

3 FREE BOOKS—a 36-page pocket-size guide to ad-
vancement, a gold mine of tips on **How lo Succeed.”
Also a big catalog outlining opportunities in your
ficld of interest and a sample I.C. S. lesson text.

BOX 2951-B, SCRANTON 9, PENNA,

I.C.S., Scranton 9, Penna.

IcS| |

( Partia! fist of 277 courses)

Without cost or obligation, send me “HOW to SUCCEED™ and the oppartunity booklet about the field BEFORE which | have marked X tplus sample lesson):

ARCHITECTURE
and BUILDING
CONSTRUCTION
O Air Conditioning —Refrig.
O Architecture
O Building Contractor

CIVIL, STRUCTURAL
ENGINEERING
[ Civil Engineering

AVIATION
O Aeronautical Engineering Jr.
O Aircraft & Engine Mechanic 3
BUSINESS 0 Construction Engineering
O Advertising O Highway Engineering
) Bookkeeping and Accounting O Reading Struct. Blueprints
Busil Admil ion O Sanitary Engineering

O Building
O Carpenter and Mill Work
O Estimating
O Heating
O Painting Contractor
O Plumbing
O Reading Arch. Blueprints
[ Steamfitting
ART
3 Cartooning
O Commercial Art
[ Fashion {llustrating
O Magazine llustrating

O Sketching and Painting
AUTOMOTIVE

O Auto Body Rebuilding

O Auto Elec. Technician

O Auto-Engine Tune Up

O Automobile Mechanic

Name

O Show Card and Sign Lettering =]

O Structural Engineering

O Surveying and Mapping
DRAFTING

([ Aircratt Drafting

O Architectural Drafting

O Electrical Dratting

O Mechanical Drafting

O Mine Surveying and Mapping

[ Ship Drafting

O Structural Drafting
ELECTRICAL

[0 Electrical Engineering

[ Electrical Maintenance

O tlectrician O Contracting

O Lineman
HIGH SCHOOL

O Commercial

O Good English

O High Schoot Subjects

O Mathematics

O Business Correspondence

O Certified Public Accounting

[ Creative Salesmanship

O Federai Tax

O Letter-writing improvement

] Managing Small Business

[ Office Management

[ Retail Business Management

[ Sales Managemént

[ Stenographic-Secretarial

O Traffic Management
CHEMISTRY

] Analytical Chemistry

Chemical Engineering

O Chem. Lab. Technician

O General Chemistry

[ Natural Gas Prod. & Trans.
[ Petroleum Engineering

O Plastics

() Pulp and Paper Making

Age. Home Addres: =

LEADERSHIP
[ Foremanship
O Industrial Supervision
[ Leadership and Organization
O Personnel-Labor Relations
MECHANICAL
AND SHOP DIESEL POWER
O Gas —Electric Welding O Combustion Engineering
O Heat Treatment (0 Metallurgy O Diesel—Elec. ([ Dieszl Eng's
O Industrial Engineering O Eteztric Light and Power
O Indusirial Instrumentation O Stationary Fireman
O Industrial Supervision O Stationary Steam Engineering
[ Machine Design-Drafting TEXTILE
O Machine Shop Inspection O Carding and Spinning
O Machine Shop Practice O Cotton, Rayon, Wooler: Mig.
O Mechanical Engineering O Finishing and Dyeing
O Quality Control O Loum Fixing
O Reading Shop Blueprinis O Textile Designing
O Refrigeration O Teztile Eng'r'g O Throwing
O Sheet Metal Worker [ Warping and Weaving
[ Tool Design (] Toolmaking MASCELLANEOUS
RADIO, TELEVISION [J Damestic Retrigeration
O Electronics O Marine Engineering
O Practical Radio—TV Eng'r'ng O Oczan Navigation

RAILROAD
O Ais Brakes (] Car Inspector
O Diesef Locomotive
O Locomotive Engineer
O Sertion Foreman
STEAM AND

City__° —

Occupation___

—_Zone State____

O Radio and TV Servicing O Stipfitting

O Radio Operating O Strort Story Writing

O Television—Technician O Telephony
_Working Hours_ .M. to P.M.

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

Montreal, Canada.

Special tuition rates to members »f the U. S. Armed Forces.

November, 1954
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TravElectric
CONVERTERS

House Current Anywhere

—from battery in car, truck, boat. At the
beach-picnic grounds—at cabin—on trips—
anywhere! Easy. No installation! Just plug
Trav-Electric into cigar lighter on dash.

Trav-Electric Operates:

® Tape Recorders ® Dictating Machines

® Electric Shavers ® Small Etectric Drills
® Radios ® Partable Phonographs
® Soldering Irons ® Etc., ete., etc.

6 Models — 10 to 100 Watts

A Size for Every Need

""MIDGET'® Model 6-11160
10-15 Watts. About as small
as a pack of cigarettes.

List $11.95

; ""JUNIOR"' Model 6-110
115 Cycles. 30-40 Watts,

List $12.95

“'SENIOR'® Model 6-1160
Size 2V, x 2V2 x 4V,

) 35-40 Watts,

— ) List $15.95
'"MASTER'' Model 6-51160
40-50 Watts.

Size 4" x 5" x 6

PORTABLE PHONOGRAPH

w5 =N

DICTATING MACHINE List $27.50

*"SUPER'' Model 6-71160

J/\:\?\ ~fj\'// { (Shown at top of ad.) 60-
s F 5 Ny, 76 Watts, 4” x 6" x 6",
S List $37.95

@ 'CHIEF"' Model 6-81160
I s 75-100  Watts,  Automatic
N4 On-Off Switch.
List $49.95

S AT
ELECTRIC SHAYER
See your Electronic, Hardware,
or Automotive Jobber or Dealer

Terado Company

Designers and Mfrs. of Electronic Equipment
1053 Raymond Ave,

In Canada Write: Atlas Radio Corp., Ltd,
540 King St. West, Toronto 28, Ont.
Export Sales Division: Scheel International, Inc.
4237 N. Lincoln Ave., Chicago 18, lll., U.S.A.
Cable Address—Harsheel

St. Paul 14, Minn.

This Month's Cover

HE fascination of free-flight

model planes has captured the
imagination of young and old alike
but sooner or later the radio con-
trol “bug” bites every modelcer and
the fun begins!

The model plane, the “Maybe,”
shown on this month’s cover with
its pilots, Larry Nuesslein (left),
Pete Hartzell (center) and ‘“aid”
J. Higgenbotham (right), started
life as a free-flight job and was
recently converted to R/C opera-
tion.

As converted, the plane incor-
porates a home-built ‘*Mac II"
5-watt transmitter and a Lorenz
2-tube receiver. While 5 watts is
more power than required in this
application, the reserve power is
handy to have.

The receiver employs RK61 and
XFG1 tubes. It is characterized by
good sensitivity, long tube life, and
positive relay action. The design is
one dreamed up by that pioneer
radio controller, Ed Lorenz.

In R/C flying there is no substi-
tute for careful installation. The
builders have mounted and cush-
ioned the receiver with generous
amounts of foam rubber to protect
the equipment in case of a crash.

Before each flying session, bat-
teries are tested under load and
the receiver checked for proper
tuning to get maximum dip in plate
current for the first tube when the
signal is transmitted. END

(Ektachrome by Jay Seymour)

POPULAR ELECTRONICS
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LOOKING FOR JOB SECURITY AND SUCCESS?

ABOUT MY

Director, Pierce School
5 : \3 of Radlo & Television.

1 have the skill and know.
how ta do the work | love
best ond o enjoy belter
things in fife, thanks to
RYTA. | om working ot TV
servicing ond moking $60 o
week sparetime.

Harold Gimlen, Flint, Mich.
With RTTA troining and
thtough repairing rodlos and
televisions for the right peo.
ple at the right price, | was
able to make the right con-
tacts. | om now an Inspector

for Douglas Aircroft ot about
$125 o week.

Hugh Maddox, los Angeles, Calil.

1. gLt £
RTTA training hos helped me
understond TV and mony vori-
atlons of simple circuits. The
caurse covers all subjects very
clearly. | om now an Elec-
trical Tester for Western
Electric 0. ot $83.42 o
week.

Raymond Lopan, Buslington, M. (.

TRAINING -

! have a shop ot home and
hove been working on rodio
ond TV ofter working hours
of my requlor job. | average
$50 o week for this part time
work. RTTA training helped’
me in moking exira money
ond glving me experience in
the slectronic field.

Richard Hennis, Litile Rock, Ark.

radio and
ons here

|
television

§ and one in Pompona Beach.

\ RTTA ftroining increased my
knowledge of TV circuits ond

\ showed me new, quicker
methods of repairing. Les-
sons os presenied are ‘very
concise and clear.

Willlam Phitlips, Fort Louderdale, Fla.

monage  two
shops,

_"

RTTA training helped me to
understand TV more thor-
oughly. | have repaired ev-
ery sef that | was called on
to repoir.

Andrew Busi, Jr., lselin, Po.

\ ¥
-~ 3
L. C. Lane, B.S,, M.A, '/ 1
President, Radio-Tele- .
vision Tralning Asso-
clation. Executive " é e
1
.‘—,I ? L J

— ABOUT MY
EQUIPMENT

YOU GET ALL THIS EQUIPMENT AND MORE

Super-Het Public Addrass Syslem

Redio Receivgr N
d v ‘ dgu
fj’lf“:w\nl o..."em

o

Combination Voltmeter.
Ammoter-Ohmmater

W Telephons
Tronsmitter

a money making little gem.”
1 have comploted kit ¥§ ond wos omazed of how It werks.
I shawed it 1o a !dend of mine and he otked me te got I
up for ene ol the picnics his sociol ¢lub was havirg. That
wre is o money moking little gem.

John Fernondez, Rresne, Cofil.
“We get excellant pictures . . .”
1 would like te compliment you on an excellonl and complete

4 foune. We get excollent pictures on my TV et lrom WSYR

YOU, 700, CAN GET A BETTER-PAYING JOB IN THE EVER-EXPANDING

RADIO-TELEVISION-ELECTRONICS FIELD

Why limit yourself ond your earnings because of your lack of training. learn
AT HOME in your SPARE TIME to be an electronic technician, television repair-
don’t need any experience whatsoever.

5 tudio te
students earn up to $25 weekly in spare time while learning.

After you finish my Radio-FM Television Course or FM.
Television Course you can have, if you wont it, two
weeks of loboratory training ot my associote resident
school in New York City—AT NO EXTRA COST.

1 you have had previous radio and television experi-
ence you can toke my practical TV Comeraman and Studio
Technician Course to qualify for @ good-paying job in
a TV studio.

Write to me todoy and let me show you how you can
begin now to put yourself on the rood to o better future,

My school full
Korean G.l. Bill. Avoilable only to veterans discharged
after AUGUST 20, 1951. If eligible, CHECK COUPON.,

approved to ftrain veterans under new

. ‘e " : a
.ad'w l‘-qum .Mmq .,&Mtwtlm. g Redio PM-TY Techaition Course

52 EAST 19th STREET e NEW YORK 3, N. Y.

YOU GET AlLL

Syracwss, N.Y.), approzimotely 110 eir miles owoy. The
sot iy working good ond | have hod 1o replace only thres
;vnu sunce § ossembled it two years ags.
Larry H. Stafterd, Kingsten, Ont., Canode
. . . very good reception . . .”
1 havs really enjoyed the course and heve come o long way
in TV servicing. | om getting very good reception on my TV
station considering thal the nearest VMF station i 120 miles,
J. W. Hanlen, Jr,, Hencerson, Texos

MAIL THIS COUPON TODAY!
NO SALESMAN WILL CALL

Many

Mr. toonurd €. teone, President
RADIO-TILEVISION TRAINING ASSDCIATION
52 East 19h Sicaet, Now York 3, N. V.

Oopr. ELL

Deor Mr, Leme: Mol me your WEW FREE D090, FREE SAMPLE
CESSON, on¢ FOEE 0i¢s thel will shew me hew | con moke BIG
WONEY (10 JELEVISION, } waderviond | em uode: ne obligatien asd
o sulesmon will colt.

{PLEASE PRINT PLAINLY)

L SR Age

Address,

City, done_____State,

) AM INTERESTED IN:

PU.TV Tochniciam (owrse

tor Teolring sedes NEW .
u O I ommemon § Stidie Tochaicion Cowrte

61 b
n

ticensed by the State of New York ® Approved for Veteran Tralning N i’&- 9y f A K LB
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POR QUALITY, PERFORMANCE, DEPEXDABILITY
RAD e ¢ .

i 3 M Fix It Yourself and SAVE!

Type Price | Type Price | Type Price | Type Price | Type Price

TUBES OA2 .74 | 6AC7TM .86 | 6L6 64 | 787 79| 1477 .30
OA4 .68 | 6AF4 .90 | 6BL7M 68 | 7v7 89 | 1aN7 .84

OB2 8l | 6AGS .56 | 6N7M .63 | 7x6 .54 | 14R7 .79

‘ : oCs3 72 | 6AGTM .99 [ 6Q7 .45 | 7%7 .70 | 1487 89
"U“{ M’I‘EF“ oD3 70 | 6AH4 57 | 6R7 69 | 7v4 69 | 14w7 30
RUAIL J 0z4M 65 | 6AHB 73 | 654 48 | 724 59 | 14x7 69
145 .49 | BAJS .65 | 657M 79 | 1246 .54 | 14Y7 .62

1A7GT .47 | 6AKS .55 | 6578 1.90 | 12A8GT 61| 198G8 1.39

1AX2 .62 | 6AK6 .59 | 6SBGT .53 | 12AL5 .37 | 1918 .69

1B3GT .73 | 6ALS .42 | 6SA7GT .55 | 12AQ5 52 | 19v8 .79

1C5 43 | 6AMS .78 | 6SD7GT 41 | 12AT6 .41 | 24A .39

1E7 29 | 6AQS .50 | 6SF5GT .46 | 12AT7 .72 | 25AVSGT .83

Al BB 1G6 24 | BAQE .37 | 6SG7GT 4l | 12AU6 .46 | 25BQBGT .98

y 1H4 .30 | 6AQ7 .70 | 6SH7GT 49 | 12RU7 .60 | 25L6GT 51

1H5GT 49 | 6ARs .45 | 6S]7GT 4l 12ave .39 | 25W4GT .59

1L4 .46 | 6ASS .50 | 65K7GT 531 oAvT 73 | 2525 .66

1LA4 .59 | 6AS6 1.49 | 6SL7GT 481 % 67 | 2526 .49

\ 1LAG .69 | 6AT6 41 [ 6SN7GT 591 oRX7 63| 26 45

} 1LB4 6o | eAusGT 68 [ 6SQIGT .45 | (ZATY o |2 39

1LC5 .59 { 6AUSGT .82 | 6SR7GT 451128 oo | 3217 .89

1LC6 .79 | 6AUS .46 | 6SS7GT 42 | 12AZ7 9 oo 58

1LDS 59| 6AVSGT .83 | 6T4 .99 | 12B4 601 s5as 58

1LE3 .59 { 6AVE .40 | 6T8 .80 | 12BA6 49 | 355 52

1LG5 .69 | 6AX4GT .65 | 6US .57 | 12BA7 60 | 3ocs sl

1LH4 .69 | 6B4 54| 6UB 59 | 12BD6 45 | JsieaT s1

1LNS .59 | 6BA6 .49 | 6Us .78 | 12BE6 51| asw4 .47

INSGT .67 | 6BAY .57 | 6V6GT -50 | 12BF6 39 | 35Y4 .54

1PSGT .57 | 6BCS .54 | BW4GT 47 | 12BH7 63 | 3523 .59

1Q5GT 58 | 6BDS .59 | 6W6GT 57 | 12BY7 .65 | 3574 .47

1RS .62 | 6BD6 .45 | 6X4 37 | 12877 65 | 35Z5GT .47

184 .59 | 6BE6 .51 | 6XSGT 37 | 12c8M 34 | 36 .39

185 .51 | 6BFS .41 | 6X8 .75 12H6 56 | 45 55

1T4 .58 | BBF6 37 | 6Y6G 48 | 1215 42 | 4575 49

1TS .59 | 6BG6G 1.25 | 7A4 A7 ¥ 1217 .49 | 46 69

1U4 .57 | 6BH6 .53 | 7AS 99 1 1oKs 59 | 5045 55

1U5 .50 | 6BJ6 49 | 786 69 | 1207 59 | soBs 52

300 v .43 | 8BKS .80 | 787 .69 | 1258GT 62 | 50C5 51
1X2A .63 | 6BK7 .80 | 7A8 .68 | 12SA7GT .65 | SOL6GT 61

TYPES 2A3 .30 | 6BL7GT .83 | 7AD7 79 | 125C7M 63 | s0x6 49
2W3 .38 | 6BN6 .89 | 7AF7 .53 | 128F5 .50 | 5076 .49

2%2 .49 | 6BQ6GT .98 | 7AG7 69 12s8G7? .51 1 50Y7 .50

ALWAYS 3A4 .45 | 6BQ7 .90 | 7AH7 79 ] 12817M 67 | 55 .49
3B7 .27 | 6B27 .90 | 7B4 .44 | 12SK7GT 63 | 55 49

IN STOCK 3D6 .27 | 6C4 .40 | 7B5 45 | 12SL7GT .57 | 57 58
3ES .46 | 6C5 .39 | 7B6 69 ! 12SN7GT .52 | 58 60

3LF4 69 | 6C6 .58 | 7B7 .49 | 128Q7GT .56 | 7017 .97

[ 3Q4 .48 | 6CB6 54 | 7C4 .59 | 12SR7M 49| 75 49
3Q5GT .69 | 6CD6 111 | 7C5 69 | 12veGT 46 | 76 .44

354 .58 | 6CF6 64 | 7c6 .59 | 12x4 38 | 77 57

ALL TUBES V4 .58 | 6CS6 .51} 7E5 59 | 14A4 b9 | 78 .47
SAZ4 .59 | 6D6 59| 7E6 .30 | 1445 .59 | 80 .43
INDIVIDUALLY gEiY .79 | BES A48 | 7E7 59 | 14A7 .63 | 83V 68
5U4G .55 | 6F5GT .39 | 7F7 .79 | 14AF7 59 | 84/624 .46

BOXED 5W4aGT .50 | 6F6 .59 | 778 .79 | 14B6 .63 | gs 59
SY3GT .37 | 6G6 42 | 7G7 .89 | 14B8 63 | 117L7 .99

5Y4 .51 | 6H6GT -4l | 7H7 .59 | 14C5 79 | 117P7 .99

Please send full re- 5Z3 .45 | 6J5GT 43 1 717 .79 | 14C7 .79 | 11723 .37
mittance — allow | gng 51 ] 66 52 | 77 .69 | 14E6 .75 | 11726 .69
for postageiiand || o7 69 | 617 43 [ 717 59 | 1487 88 | 807 99
charges! We re- | 6A8 .62 | 6K5 A7 | 7N7 .69 | 14F7 .65 | 866A 1.39
fund all unused | §AB4 .44 | 6K6GT 45| 7Q7 .66 | 14F8 .69 | 1274 30
LG 6ACS 69 | 6K7 .44 | 7R7 89 | 14H7 .59 | Hi-Po #567 1.39

L R A D T E L T U B E C O @ Irvi:;l‘:"v‘:i: ‘:"er"lnfegrify Is :)ur Chief Assel”

o deposit must Y der 0.D. All shipmen
TERMS:

a Bo!
1. HANDL!NG CHARG .. Cover
n warehouse. ORDERS UNDER $l° 5 00 900’ Of e

Subject to prior sale,
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BROADCASTER

From room-to-room or house-to-house you can broadcast

your voice or recording with this miniature transmitter.

November, 1954

l/
By LOUIS E. GARNER, JR.

‘ YOU can have a lot of fun conducting
your own “radio programs’” with this
compact home broadcaster. It is inexpen-
sive and easy to build. Since it is battery-
operated, you can use it anywhere there is
a broadcast receiver to pick up its signals.
The best way to have fun with your
friends in using this broadcaster is not to
tell them you have it; let them find it out.
Go “on the air” unknown to them and put
their names into a gossip program. You
know the type: “Who was the young lady
who was seen with Humphrey Gable at
which night club doing you know what at
2:57 this ayem?” The results should be
particularly interesting if Humphrey Ga-
ble (or your friend, whatever his name is}
happened to tell his wife he was out of
town on business and she hears your
“item.” After a little of this, the riot
squad and the ambulance should arrive.

I



This schematic and the pictorial on the opposite
page will help you in wiring your broadcaster.

PCI

BANANA PLUG 8 JACK

_E_b—.‘

0sC. CoiL
Ll

WHIP ANTENNA

TUNING

7

L'-i|||||||||-*—4>/'-

Ri1—10 megohm, Vo w. res.

R>—100,000 ohm, 2 w. res.

C\—.005 ufd., 200 v. capacitor

Cz, C:—100 pufd. tubular ceramic capacitor

Ci—65-340 uutd. trimmer capacitor (El-Menco Type
303)

PC\—Printed circuit plate coupler (Erie Type 1407-
03)

Li—-Miniature adj. osc. coil (Meissner Type 14-1074)

Mic.—Crystal microphone cartridge (Shure Type R7)

Si—D.p.s.t. toggle switch

Bi—11%4 volt A" battery (RCA Type VSOB9)

B:—90 volt “B” battery (two RCA Type VSO86 in
series)

Vi—1U4 tube

1—Whip antenna (see text)

1—3" x4 x 5" cabinet (Bud *’Minibox” CU-2105)

l-—Aluminum chassis (ICA Type 29032)

1-—Banana plug and jack

2—7-pin miniature sockets

V>—1RS5 tube

This would be a good time for you to be
out for another case.

When you get back, if you have any
[riends left (those who were not men-
tioned by you and who were not battle
casualties), try the next step. Put your-
sell on a regular program: sing with a
band, heckle a political commentator, add
your own sound effects. Make your con-
tributions short and time them to fit into
natural gaps in the program, as when a
speaker stops for breath or dramatic ef-
fect. You can keep this up until someone
says, “It sounds just like that so-and-so,”
meaning you. Soon after that everyone
will catch on to what has been happening.

You can now appear and show just how
the thing works. Then some brave char-
acter will step forward and say, “Let’s
you and him try it,” pointing to two other
people. If no one volunteers, you can use
a little psychology. Say, “I don't think
Witherspoon would like to do it; Bum-
stead would probably be better.” They'll
both want the first turn, although for dif-
ferent reasons. That will get evervone
started and all you’ll have to do is emcee
—or referee.

If you would rather put your friends on

12

the radio unknown to themselves, that can
be arranged too. Put the broadcaster be-
hind a sofa or some other piece of furni-
ture where interesting events are likely
to occur, wait until a couple of promising
but unsuspecting “actors” approach it, then
gather the “audience” before the radio in
another room to listen in on the “drama.”

You can even have professional singers
and orchestras broadcast for you if you
substitute a phonograph for the micro-
phone. With a tape recorder you can re-
broadcast regular radio programs, complete
with authentic station announcements.
This might win you a bet or two on when a
certain program is aired, provided you
leave out the original time signals.

There are just two small obstacles to
vour fun: First, using this gadget could
get you arrested, even if you confine your
transmissions to such unslanderous re-
marks as ‘“testing, one, two, three, four.”
It can radiate a signal healthy enough to
travel to radios several blocks or miles
away. There ought to be a law against
that—and there is. Be sure to adjust your
antenna length so that you can reach your
own radio and no more.

The second hitch is that, before you can

POPULAR ELECTRONICS
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<«—External view of com-
pleted broadcaster. The
antenna can be removed
when unit is not in use.

—> Inside view of lroadcaster
with the two parts of the cab-
inet separated showing all of
the parts mounted and wired.

TUNING
CAPACITOR /)
£65-340 ppta It
(cal —
ANTENNA
JACK
(INSULATE
FROM
CABINET)

100putd. ”
€2) L7 ,
%
e K
%

1LEVOLT" A" BATTERY
1

November, 1954

CRYSTAL
MICROPHONE

2-45VOLT “8" BATTERIES
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use the broadcaster, somebody has to build
it. It isn’t hard to do, s& you might as
well do it yourself.

A standard Bud “Minibox™ is used for
the case. The large opening for the mi-
crophone can be made by cutting a hole
slightly smaller than 2” diameter and fil-
ing until a snug fit is ebtained The ba-
nana jack hole for the antenna on top of
the case is made with a %4” drill, then
enlarged slightly with a tapered reamer
to accommodate the insulating washer.
After the front panel is drifled, decals may
be used to identily the econtrols. Follow
the manufacturer’s instructions for apply-
ing the decals and spray ocn two or three
coats of transparent plastic after they
are dry.

4

Views of the front part of the cabinet and of the
chassis, showing the various steps in metal cut-
ting and drilling, mounting the parts, and wiring.

To make the main chassis, an IC4 No.
290802 aluminum chassis base is cut down,
then drilled and punched. The only criti-
cal dimensions are for the holes in the
front apron, used for the mounting screws.

The microphone, power switch, trimmer
capacitor, and antenna jack are mounted
on the front and top of the case. Mount
the microphone using the rubber ring fur-
nished with the cartridge. If desired, rub-
ber-to-metal cement may be used to insure
a secure mounting. Be sure to use an in-
sulating washer when mounting the an-
tenna jack.

The complete schematic diagram and a
pictorial for the home broadcaster are
given on these pages. Only one ground
lug is used, mounted under one of the nuts
used on the 1U4 tube socket. No terminal
strips are needed. You'll find it easier to
wire as much of the chassis as possible
before mounting. Front panel connections
and battery leads are left hanging free.
Attach the partially wired chassis to the
front panel using two 3" #6 sheet metal
screws and make the final connections.
The oscillator coil is mounted by soldering
it to the trimmer capacitor lugs. Use
enough solder to insure a strong joint. A
standard, commercially available, printed
circuit plate is used for coupling the 1U4
preamplifier tube and the 1R5 oscillator-
mixer. However, you can use individual
parts here if you wish. These parts val-
ues are given on the schematic.

Once the wiring is completed, double

POPULAR ELECTRONICS
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check each connection for possible errors.
Mount the batteries in the back of the case
by simply wedging them in position with
narrow picces of cardboard, then conncct
them to the chassis and switch with at
least 6”7 leads. The two 45-volt batteries
are connected in scrics to deliver 90 volts.
The removable “whip” antenna is made
up by mounting a banana plug in the end
of half of a pair of TV “rabbit ears.” An
old auto radio antenna may be used in-
stead, if preferred. Finally, place the tubes
in their respective sockets and fit the two
halves of the case together.

To adjust the broadcaster, place the an-

tenna in its jack, but don’t extend it. Turn
on a broadcast receiver and tune it to
some “dead” spot near the middle of the
broadcast band (700 to 1200 ke.). Throw
the power switch on and, whistling or
counting into the microphone, gradually
adjust the tuning control with a screw-
driver until you can hear yourself in the
receiver. Adjust for best reception. You
can now back away from the receiver
gradually, extending the antenna slightly
and readjusting the tuning if necessary.
But remember: don't extend your range
too lar; the FCC will get you if you don’t
watch out. Have (un! END

A Code Practice Set

—the simple way m

By ARTHUR TRAUFFER

. 5

2:" “Eﬁ’

While commercial code sets are nice to have, don’t put off learning
Morse just because you haven't one. Build this one from spare parts.

INCE a neighbor lad wanted a code

practice outfit and since neither he nor
I had a buzzer and I had no vacuum-
tube code practice oscillator on hand, I
decided to see what I could make out of
my radio scrap box.

I plugged an old 2.5 volt filament trans-
former into the 117-volt line and taped the
three secondary leads to prevent shorting.
I connected an old half-pound spool of
#24 silk-covered magnet wire, a key, and
a pair of 2000-ohm phones in series and
set the spool of wire on top of the trans-
former.

The spool of wire picks up a.c. hum
from the transformer by induction and
when the key is pressed, a pleasant low-
frequency hum is heard in the phones.
The volume of the hum depends on the

November, 1954

B e
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CHOKE COIL

SECONDARY
{NOT USED}

FILAMENT TRANSFORMER
OR BELL RINGING TRANS-
FORMER

OPTIONAL—.05 FIXED
CAPACITOR ELIMIN-
ATES ‘KEY CLICKS

The simple code prac-
tice oscillator which
can be built from sur-
plus or junk box parts.

The spool of wire set

é on a transformer picks

up a.c. hum by induc-

- tion. When the key is
T pressed, tone is heard.

location of the spool of wire in relation to
the transformer. If the hum is too loud
for comfort with the spool placed on top
of the transformer, place the spool some-
where else but close to the transformer.

If the key clicks are bothersome, con-
nect a .05 or .1 p{d. fixed capacitor across
the phone terminals. This cuts the high-
frequency response of the phones and gives
a beautiful low-frequency hum almost en-
tirely free from clicks.

There is no shock hazard when using
this outfit and you won’t bother the other
members of the family while practicing
code.

A bell-ringing transformer can be used
instead of the filament transformer and a
choke coil can be substituted for the spool
of wire as the pickup coil if desired. END
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A “professionallooking”
receiver built from the
Heath AR-2 kit. It covers
amateur, short-wave, and
the AM broadcast bands.

An AllWave Receiver Kit

T IS a rare occasion when one is able to

find complete construction details on a
tuner that is home-built from scratch. The
reason for this is that most publishers be-
lieve that the home design of a set, such
as a tuner, lacks some essentials which
characterize good design. In addition, it
is a well-known fact that by the time the
home builder goes out and buys the vari-
ous component parts to make up such a
unit, the cost far exceeds that of com-
mercially available kits. It is, therefore,
obviously foolish for anyone to build such
a tuner rather than buying the kit. The
kits, irrespective of manufacturer, are
well-designed, include complete details,
large-scale drawings, etc., so that anyone,
even a novice who has not touched a
soldering iron, can build it without
trouble. Most manufacturers will give
technical assistance, if necessary, after
you are through.

Today’s kit manufacturers are display-
ing a degree of ingenuity and foresight
that staggers the imagination. Almost any
piece of electronic gear anyone could de-
sire is now available in kit form!

One example of such a kit is the Heath

16

AR-2 communications receiver. This 6-
tube set, although designed primarily for
short-wave listening and amateur use, will
also tune the standard AM broadcast band.

The receiver covers the range from 550
ke. to 35 me. in four bands. The six tubes
include a 12BE6 local oscillator and
mixer; a 12BA6 if. amplifier; a 12AVS6
second detector and first audio amplifier;
a 12BA6 beat frequency oscillator; a 12A6
power amplifier; and a 5Y3 rectifier. The
set operates from line voltages ranging
between 105 and 125 vplts a.c, 50 or 60
cycles. The set draws 45 watts.

A cabinet to house the receiver meas-
ures 11%2” wide, 53 ” high, and 634" deep.

As shown in the photographs on these
two pages, the kit comes complete with
all of the components needed to build the
set, a pre-punched chassis, and complete
instructions for assembling the Kit.

If you can read and follow instructions
accurately, you too can build this compact
and professional-looking receiver that will
give you hours of listening pleasure and
open new world-wide vistas via the short-
wave programs and amateur radio bands
you can tune. END

POPULAR ELECTRONICS



The entire waveband
switching assembly, in-
cluding the bandswitch,
the six coils, and six
trimmer capuacitors, is
assembled and  wired
by the home builder
as a separate unit—
then mounted on the
chassis and wired in.

Under chassis view of
completed AR-2 com-
munications  receiver.
Before installing in a
cabinet, align the re-
ceiver according to in-
structions provided in
the handbook accom-
panying the kit. Set
is then ready for use.

Rear view of the com-
pleted receiver chassis.
Receiver may be used
“as is”’ or installed in
cabinet available from
the kit manufacturer. If
builder prefers, he can
obtain a cabinet else-

where or build one.

November, 1954
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Command Post of the Future

A military maneuver recorded by color camera.

A compact RCA Vidicon camerq is shown in op-
eration at demonstiration of TV for wartare.

ITE use of television in mil-
itary operat ons has now

reached the state of develop-
ment which indicates that the
day is not too far distant when
e-ea command posts wi-l be equipped
with TV receivers and monitars as part of
the nexessary gear for mounting a success-
ful attzck.

A practical demonstration of the tactical
use of television was recently staged by the
U.S. Army Signal Corps, the Second Army,
and Radio Corporation of America. Em-
ploying current black-and-white combat TV
equipment, a simulated armoered and am-
phibious attack was. staged by elements of
the Army’s Third Armored Cavalry Regi-

The hand-carried Vidicon is used to spot an “in-
vading force” during mock battle at Fi. Meade, Md.

POPULAR ELECTRONICS




ment at the Army's Ft. Meade in Maryland.

Coverage in the combat area was provided
for the unit by RCA “Vidicon” TV cameras,
each carried by a single cameraman and
feeding back to a transmitter built into
a % ton truck. From each truck, the TV
image was transmitted by microwave relay
to a larger monitoring truck located near
headquarters. The airborne system com-
prised two larger RCA cameras mounted in
an L-20 reconnaissance plane—one of the
cameras being fixed to cover the terrain
directly below the plane and the other set
on a movable mounting to permit oblique
views of the surrounding areas. Informa-
tion from the airborne cameras was trans-

Part of NBC’s mobile coloi unit used to cover the maneuvers.
kind, was designed by NBC engineers to provi

November, 1954

Gen. Matthew Ridgway, Army Chief of
Staff, sights through the view-finder of
RCA combattype Vidicon whtle Brig.
Gen. David Sarnoff of RCA looks on.

mitted directly from the plane to the mo-

bile monitoring unit. Two-way radio fa-
cilities permitted instructions to be sent
from headquarters or the monitoring truck
to the camera locdtions.

The command post in this exercise was
set up in a large tent arranged to represent
the field headquarters of an armored cav-
alry regiment equipped with full combat
TV facilities. As combat cameras in the
field, including an airborne unit, covered
iheir assigned areas of action, scenes from
various parts of the simulated battlefield
appeared on small monitors giving the
commander a true “picture” of the entire
action. END

This unit. the only one of its
de coverage of outdoor features and remotes.




AM T TOO OLD

T0 LEARN TELEVISION?

By JACK WILSON
Pierce School of Radio-TV

"W HEN I was a young fellow of forty-
five, we didn’t hear much about televi-
sion. If we did we didn’t think much about
it. I guess it was like when radio first came
in, not too many people took it seriously.
But now things are sure different than they
were then, Television is here to stay and
is America’s fastest growing industry. The
way I figure it is: I want to learn as much
as I can during my lifetime. I don’t want
something new to happen and I miss out on
it. So I am in training for TV. A lot of
my friends said I was too old to start
learning about television, and this sunk in
and I tossed the thought around in my
mind for several weeks before getting start-
ed. As far as I'm concerned I wasted those
weeks, because I could have been well ad-
vanced in training instead of just starting.”

Not one, but many men over fifty are
joining the ranks of TV service people.
Some are learning TV in order to have a
hobby when they retire from their jobs,
some want to start a small servicing busi-
ness when they complete their training,
and others just don’t know yet what they
will do with it, but they are eager to gain
knowledge.

Here at Pierce, we had two fellows in one
class who were well past the fifty year
mark. They completed the course and near
the end of their training they opened a
small shop in Brooklyn. They now have
three younger graduates working for them
and are getting more than their share of
business. It is interesting to note what
these men did for a living before learning
TV. One was a musician in a symphony
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orchestra and the other had retired after
forty years with an oil company.

You might say at this point, “How can I
compete with the younger fellows?” I will
answer that by saying that people naturally
have more confidence in the mature man.
When a technician is called in to look at a
set, and he is a mature person, the set
owner immediately feels he is more capable
than a young fellow of twenty-three or so.
Now I am not saying that the young fellow
is not a good technician, nor am I saying
he does not know as much if not more than
the older fellow, but let’s face it, maturity
does have an edge over youth in this case.

One father and son team who graduated
from our school are in business together.
The father makes all of the house calls
and if a set has to be pulled out for repair,
the son is the bench mechanic.

A fifty-five-year-old cabinet maker com-
menced training recently. He had been
making custom TV cabinets for some time
and gradually became interested in the set
itself. He plans on combining both skills
upon completion of his course.

The manager of a drug store in one of
New York’s major hotels had always been
interested in radio and television, but had
never received any formal training in either.
He decided to go to school in the evenings
and on weekends he serviced a few sets in
his neighborhood. Upon completion of TV
troubleshooting he obtained the job of serv-
icing all the radio and TV sets in the
hotel. After a few months he was offered
a more lucrative position in another large
hotel. One day he was called in to look at
a set and the guest in the room happened
to be an important TV dealer from Canada.
He offered the technician almost twice the
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money he was presently making if he would
come to Canada and take charge of his
service department. This former drug store
manager not only changed his vocation, but
changed his whole life and he was fifty-two
when he started training in television.

It seems that when a fellow passes forty
he sort of gives up and feels h hasn't a
chance of starting anything nelv. When
these men come in to see me they are im-
mediately on the defensive. The first thing
they say is: “I know I am too old, I haven't
been to school in a long time and I know
I can not keep up with the younger fellows
in theory and all of my friends say I
shouldn’t waste my time and money on a
course in television, but I want you to tell
me your candid opinion of a man my age
and his chances of getting into TV servic-
ing.” I ask the applicant to follow me
and I will let men older than he is answer
his questions. We take a tour through the
shops and he talks to several of the older
men who are busily constructing radio or
TV receivers. Shortly he is no longer on
the outside looking in, but is one of them.
Some men forget that several years of liv-
ing can produce more knowledge than a
hundred textbooks. If a person has enough
interest he can learn anything.

In my opinion, the man over fifty should
not say: “Am I too old, but am I inter-
ested, do I want to learn television?” If
the answer is “yes,” then to heck with the
age. That is secondary because the will to
learn has no age limits.

Some men in their late forties and early
fifties who have qualms about starting to
learn our business, would kick themselves
for putting it off after talking to men who
are ten and fifteen years their senior and
making money in television. One fellow in
training now is and has been in a furniture
factory ever since he can remember start-
ing to work. After graduation, he is not
retiring, but quitting his job and moving his
family to Florida where he plans on setting
up a TV service shop of his own. He is so
interested in his new field that he sub-
scribes to three trade journals and reads
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everything he can get his hands on about
television, Over weekends he sets up shop
on the kitchen table and makes a few extra
dollars by servicing and repairing his neigh-
bors radio and TV sets. This extra money,
he says, will pay his expenses to Florida.
He celebrated his sixtieth birthday in June.

People from all walks of life enter the
television profession and do not necessarily
give up their previous job or business. They
merely combine TV servicing with their
present work. One enterprising fellow I
know has a fleet of five taxicabs. Upon
graduation from training, he set up a shop
in his basement at home and serviced sets
in his spare time. His business gradually
grew and he employed an assistant. Now
he hands out business cards to his fares and
has the four other drivers pass out the
cards also. The number of people who re-
spond to this small investment in business
cards is amazing. It is a different approach
and the passengers respond by giving their
business to the fellow who was farsighted
enough to learn TV and have two business-
es going for him instead of just the one, and
more than doubling his income. He cele-
brated his fifty-second birthday in October.

About five minutes ago while writing
this, a fellow came into the office for a
transeript of his records. He graduated on
June 3rd. Before coming to Pierce he was
a manager for a large restaurant chain in
New York City. He entered the TV field
because he felt that it offered unlimited
opportunities for a man, no matter what
his age. He is now a lab technician for a
major television company. lle is just as ex-
cited about his training as an eighteen-
year-old entering a beginner’s class for the
first time. There is, however, some differ-
ence in the ages, but no difference in the
enthusiasm and the urge to learn a new
field. He was fifty last January.

So, if you are a young man past forty
and vou have been toying with the idea
of learning television, consult a school offer-
ing this training and meet and talk to stu-
dents who were pedaling their own bicycles
before you were even born. IND
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Choosing Your TV Antenna

By CHARLES TEPFER

Rabbit ears, trombone, yagi or what? Here are the
facts to help you find the best antenna for your ared.

THERE are at the present time more than
S0 different types of television antennas,
all designed to do the same general thing—
capture a TV signal from the air and send it
on its way to the TV receiver. What's the
reason for so many variations?

You're wrong if you think that most of
them are dreamed up by frustrated ladies’
hat designers. Each type is an engineer’s
answer to a particular set of TV reception
problems. And there are plenty of problems!

The strength of a TV signal at any point
depends upon the strength of the signal as
it leaves the transmitting antenna and the
distance between the transmitter and the
receiving point. Also important are the ter-
rain between the transmitter and the re-
ceiving location and the frequency of the
signal.

The region surrounding a TV transmitter
is divided into different reception areas ac-
cording to the strength of the signal in each
area; thus, we have the local, intermediate,
and fringe areas.

No matter where a receiver is, it must
obtain a certain minimum amount of signal
before it will give a clear picture. For most
modern TV sets, this minimum is about 50
microvolts per meter (uv./m.). Deluxe
model TV receivers require less.

What does this mean? Merely that the
signal passed from the receiving antenna
to the receiver must be equivalent to what
a sensitivity meter with an antenna tuned
to that signal would show as 50 microvolts
for each meter length of antenna. When a
receiver obtains at least this amount of
signal, all of its circuits will function nor-
mally and give a stable, good contrast pic-
ture.

Whether the receiver obtains this mini-
mum signal depends upon its antenna and
where it is. A local area for a particular
TV transmitting station will contain ap-
proximately 10,000 microvolts of signal as
a minimum. Here, in many cases, you can
use the built-in antenna furnished in the
set, or a “rabbit-ear” job on top of the set.
The only trouble is that you are going to
have to tune the built-in antenna or rotate
the “rabbit ears” for each station to receive
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the best picture if there is more than one
TV station in the area. Also, if you have
two stations, one may be strong and the
other weak—too weak for the indoor an-
tenna.

“What do you do then?” you ask. Before
we hop off the deep end and run out and get
some monstrosity of an antenna that claims
it can bring in the penguin broadcast from
Antarctica, let’s get two important antenna
concepts down pat. These are gain and di-
rectivity.

Where an indoor antenna will not furnish
a receiver with its required minimum
amount of signal, it is necessary to use an
antenna that passes more of the signal in
the air on to the receiver. Such an antenna
is, first of all, an outdoor one—mounted on
top of a building to get a clear sight of the
transmitting antenna. Also, it will probably
have longer arms than the indoor antenna
and, in addition, more of them.

The simplest type of outdoor antenna is
the dipole, consisting of two equal and un-
connected arms of aluminum tubing or sim-
ilar material positioned in a straight hori-
zontal line. If one single length of tubing is
used, folded so as to resemble a curtain rod,
it is called a folded dipole. The length of
these arms correspond to the wavelength
of the received station (or the center of a
received band of stations). Because this
antenna is high above obstructions and has
long arms, it will generally furnish a
stronger signal than that which could be
obtained from an indoor antenna.

If the signal furnished by this antenna
is still not strong enough for the receiver
(they are not all as sensitive as the modern
sets), an antenna which will furnish more
signal to the receiver is required. In other
words, we want an antenna with more gain.
If we use an antenna which furnishes twice
as much signal to the receiver from the
same position as a folded dipole, we say the
antenna has a gain of two. All outdoor
antennas are rated relative to the amount
of signal furnished by a folded dipole.

The dipole antenna is so simple that it is
too simple. It will furnish antenna signal

(Continued on page 120)

POPULAR ELECTRONICS



B

Hoavzmber, §5¢

TV

2
¥
STAC4ED WNLINE

fFor
&

AEGY BACK |

VINDOW

ALL DIRECTIONAL

DOUBLE “y*
H

CO.INEAR

Ve 2-CHANNEL Yag!

STACKE) 82-CH ANNE

FROMBONE

~ONICAL

B

7‘7

|

S-ELEMENT vag

23



THE property possessed by short-wave
radio, that of spanning great distances
with strong signals, has encouraged the
nations of the world to make wide use of
the short-wave spectrum for broadcast-
ing purposes. For instance, the British
Broadcasting Corporation (BBC), the
Voice of America (VOA), the Canadian
Broadcasting Corporation (CBC), All India
Radio (AIR), the Australian Broadcasting
Commission (ABC), the Soviet Union, and
many of the other larger nations radiate
on short-wave. These organizations have
extensive short-wave services, in fact, for
the benefit of listeners all over the world.

Most of these broadcasters use direc-
tional antennas, that is, their broadcasts
are directed toward particular areas, and
these give names to their various services
—such as the European Service, Near
Eastern, Middle Eastern, Far Eastern,
Pacific, North American, and so on. Some
broadcasters also have a General Over-
seas Service (such as that of the BBC or
of Radio Pakistan). Language and fre-
quency (or wavelength) used vary accord-
ing to the area to which broadcasts are
directed. Channels also may be varied ac-
cording to the hour of reception in the
target area.

Some countries—such as Portugal—
broadcast in their own language to former
residents now living in foreign countries.
Norway broadcasts also to its seamen
on ships in various parts of the globe,

How to Tune

A “must” for the short-wave listener
(SWL) is to learn how to tune the re-
ceiver. You must know what to look for;
when to listen for it and, above all, be able
to recognize it when you do hear it. This
is largely a combination of knowledge,
skill, and patience.

It's a good idea for the beginner to first
familiarize himself with the operation of
his receiver on all bands. Then he can de-
cide what he gets the most fun from in
his DX hobby and henceforth pursue that
phase to his utmost enjoyment!

If possible, your receiver should have
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By K. R. BOORD

some method of bandspreading to help
you separate stations in the crowded short-
wave bands. It’s helpful to select “key”
stations from which to cover the different
sections of the particular band in use.
WWYV, the Bureau of Standards Station
in Washington, D. C.—which operates on
such channels as 2500, 5.000, 10.000,
15.000, and 20.000 mc.—and any other sta-
tions which do not drift appreciably may
be used for this purpose.

Opcrate your recciver at maximum sen-
sitivity and broadest possible selectivity
when “fishing” for a station. Once the
station is located, adjust from there for
“best listening” position. Ordinary ‘“home”
receivers and other smaller sets must be
tuned ‘“very slowly” and carefully (with
volume turned up aplenty!) or you may
pass by a weak signal and never realize
it was there (don't forget there’s a wide
frequency range covered in each dial di-
vision of the short-wave bands).

As the “slow technique” of tuning is
mastered, you’ll log more and more DX
(distant) stations. Patience, perseverance,
and persistence may be pretty big words—
but they are essential to successful SWL-
ing, the kind that pays off!

Always tune carefully for the center—
best reception point—of any desired signal.
Realize the possibility of images and other
spurious (illegitimate) signals.

And don’t be frightened by squeals;
whistles, and interference while tuning,
for these may lessen greatly or complete-
ly disappear once the receiver’s mechan-
ism is centered properly on the desired
signal. After the set is centered on the
signal, the volume and tone controls often
can be adjusted to reduce noise and in-
terference.

Be prepared for dial calibration (num-
bering) being “off”’; in some cases, a care-

(NOTE: Unless otherwise stated, all time herein
is expressed in Greenwich Mean Time—GMT—sub-
tract 5 hours for EST, 6 for CST, 7 for MST, 8 for
PST. This is on a 24-hour clock basis in which wid-
night is 2400 (or 0000), 3 a.m. is 0300, 10 a.m. is
1000, and noon is 1:00, for example; instead of start-
ing again at 1 p.m., as the 12-hour system does, the
24-hour system continues to increase the number of
each hour until 2359 (11:59 p.m.) is reached, thus
1 pm. is 1300, 5 p.m. is 1700, 10 p.m. is 2200.)
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ful alignment by a qualified service tech-
nician may help, but it's seldom possible
to get highly accurate readings across the
entire spectrum (all bands).

In tuning, when interference is present
from closely-adjacent stations, always tune
in the opposite direction from the inter-
fering signal for least @QRM (interference
from another station). For instance, if a
station you wish to listen to is on 9.500
and another which is interfering with it is
on 9.505, adjust the receiver so reception
of the 9.500 outlet is towards 9.495 on the
iringe of the 9.500 station's lower side-
bands. This may produce some distortion
but it often helps you to identify the sta-
tion you're after!

Be sure your receiver is warmed up—15
minutes at least—to get the best results.
Even then give the signal time to “build
up.” You might “hit” a station just when
it has a slow fade (@SB), which in a little
while might come up to lair listening level.
So don't try to hurry; stick to it!

Be persistent—and, in time, youll find
it pays not to overlook any weak signal—
it may mean a fine DX “catch.” You can-
not judge on signal strength alone. Per-
haps reception may be exceptional that
day from a particular area, from a station
seldom heard that well—since at times
even a station of only 50 or 100 watts may
sound like a 50 kilowatter! (One kilowatt
is equal to 1000 watts.) .

(NOTE: Avround this time of vear, some
stations will be reverting to winter sched-
ules (some also will move to winter fre-
quencies); in such cases, yYou may find
schedules one hour later than listed here-
in—the schedules which were in effect
when this was compiled.)

This month I'm listing some additional
tips for beginners—with a few included
for experienced DX-ers. Remember, time is
given in GMT.

3 % Ed
For the Beginner

Azores—Tune for CSA92, 11.925, Ponta
Delgada, 1900-2000 (will be on winter
schedule of 2000-2100 soon); all-Portu-
guese. Belgium—ORU, 11.850, Brussels,
beams to North America daily 0000-0300,
English from 0100; is relayed by OTC,
9.655, Leopoldville, Belgian Congo. British
Guiana—Radio Demerara, ZFY, 3.255,
Georgetown, usually can be heard through
QRM (interference) around 0100-0200.
British Honduras — Check Radio Belize,
3.300, at 2000 when should have English
news.

Costa Rica—Try TIFC, 9.647, San Jose,
“Lighthouse of the Caribbean,” [or reli-
gious broadcast in English around 0400.
Czechoslovukia — Prague is using new

November, 1954

Graham Hautchins, DX
Editor for Radio Aus-
tralia, presents his
DX tips each Sunday
from Radio Australia,
Melbourne. Best times
to listen for this ses-
sion are (for Western
DX-ers) 0400 GMT (Sat-
urday 2000 PST) over
15.200. and (for East-
ern and Central DX
ers) 1330 GMT (Sunday
0830 EST or 0730 CST)
over 9.615. By listen-
ing to such DX news from Australia, Sweden,
Belgium-Belgian Congo. Denmark, and Switzer
land regularly, the SWL can keep up-to-date on
all the latest tips on short-wave developments.

9.650A (approximalely) channel in parallel
with 9550 for English to North America
0400-0430. Egypt—Try Radio Cairo’s re-
cently added channel of 9.795A around
2100-2330 closedown for the Arabic Serv-
ice. TIts 9.475 outlet has English news 1830.
Finlund—1If you're lucky, you may be able
to log Helsinki on 15.190 when it has
English 0945-1100.

Guatemala - Check 6.375A around 0300
for the oflicial government radio in Guate-
mala City which now announces ‘“Radio
Nacional de Guatemala” instead of former
“l,a Voz de Guatemala”; or try TGWA,
9.760, same slogan, which opens 1230 with
the National Anthem sung by a choral
group. TGNA, 5.952A has replaced TGNC,
11.850; has English 0300-0445 sign-oft.
Huaiti—For an English scssion, added re-
cently by Radio Commerce, tune 9.485 on
Swun. at 2200-2230. Indonesia (USI)—By
cureful tuning, you may pick up “Voice of
Indonesia,” 9.710, Djakarta, in English
around 1100-1200. (Continued on puge 118)

TIME CONVERSION CHART
(24-Hour System)
GMT EST CST MST PST
0000* 1%00 1800 1700 1600
0100 2000 1800 1800 1700
0200 2100 2000 1800 1800
0300 2200 2100 2000 1800
0400 2300 2200 2100 2000
0500 0000* 2300 2200 2100
0600 0100 0000* 2300 2200
0700 0200 0100 0000* 2300
0800 0300 0200 0loo 0000*
0800 0400 - 0300 0200 0l00
1000 0500 0400 0300 0200
1100 0600 0500 0400 0300
1200 0700 0600 0500 0400
1300 0800 0700 0600 0500
1400 0300 0800 0700 0600
1500 1000 0900 0800 0700
1600 1100 1000 0900 0800
1700 1200 1100 1000 0900
1800 1300 1200 1100 1000
1900 1400 1300 1200 1100
2000 1500 1400 1300 1200
2100 1600 1500 1400 1300
2200 1700 1600 1500 1400
2300 1800 1700 1600 1500
* Or 2400
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An Easily Built

e ERE’S an ‘“off beat” project you can

complete in an evening's time, but one
that will give you many hours of enjoy-
ment—a simple source of “Black Light.”
With it you can mystify and amaze your
friends, conduct scientific experiments, and
cven do a little prospecting.

“Black Light” is ultraviolet radiation. It
is virtually invisible to the human eye, but
will cause many minerals, dyestuffs, and
organic compounds to glow with a weird
light of their own.

The basic parts you’ll need for building
your own unit are shown and listed on
the opposite page. Mount the socket with
two “U” bhrackets made up out of %" x

The method used for mounting the lamp %" algminum bay stock as shown in Fig. 1.

socket is shown here. Two ““U” brackets A fruitcake pan is used to house the com-
are used. Drilled and punched fruitcake pan pleted unit—drill mounting holes in it for
shown in background is used to house unit. the socket brackets, for the “on-off”’ switch,
for the ballast, and for the handle. Drill
one large hole in the end for the rubber
grommet and the line cord.

The wiring diagram is given in Fig. 2
while the interior and exterior views of
the assembled unit are shown in Figs. 3
nrvac. and 4 respectively. No reflector was used
in the model but one can be easily added
by the builder if desired.

4 WATT ‘BLACK LIGHT BULB

I

ON-OF F SWITCH
\P

Tow] |PAcASTa sTaRten Cerpent pright alg‘mimam foil to a piece
- I STARTER S of caldboal_d somewhat wider than the top
TG T ' of the fruitcake pan. Use household ce-
ment for this job, and smooth out the foil

to obtain an unwrinkled surface.
Complete schematic for the “Black Cut the completed reflector to exactly
Light.” See opposite page for parts list. the same length as the interior of the

Interior view of assembled and wired
unit. No reflector is used in the aquthor's
model, but one can be added if desired.

Exterior view of completed unit. De-
spite fruitcake pan housing, the finished
unit has a “commercially-built"” appearance.
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PARTS REQUIRED

1—4 w. "Blacklite’” bulb

1—Socket for bulb

1—Sylvania SS4 ballast with starter
socket mounted

1—15-20 w. fluorescent light starter

1—S.p.s.t. toggle switch, S

1—6 foot POS] line cord

1—Rubber grommet

1—Kitchen cabinet handle

1—Fruitcake pan

1—8” pc. of 34” x Vg” aluminum bar
stock

Misc: sheet metal screws, machine
screws and nuts, wire, solder, etc.

The first four basic items are avail-
able as a low cost "'kit"’ from Herbach
and Rademan, Inc., 1204 Arch St.,
Philadelphia 7, Pa.

Parls required for building the “Black Light” source described in article.

housing and make cut-outs for the socket
contacts. Be sure to leave sufficient clear-
ance so there is no danger of short cir-
cuits.

Bending the reflector to form a curved
surface, slip it inside the housing (remove
the “Black Light” bulb first, of course)
and fasten it in place with screws used
to hold the socket to the “U” brackets.

Once the wiring is completed and
checked, plug the unit into any wall out-
let (115-120 volts a.c.) and turn it “on.”
Turn off the room lights. You will have
to wait several seconds for the unit to
operate, so don’t expect it to come “on”’
immediately.

Hold the unit so that the “Black Light”
shines on a friend’s face. You will notice
that his teeth and eyeballs glow with an
unearthly light. False teeth can be spotted
immediately, for they glow differently than
natural teeth.

Examine clothing under the ‘“Black
Light.” You will find that many dyes glow
brightly while others are dull. Some dyes

Using the “Black Light” to examine min-
erals for fluorescence. This is only one of
the uses for this handy portable instrument.
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glow with one color under “Black Light”
but reflect a totally different color under
normal light. You may be able to spot
“invisible’”” laundry marks and identifica-
tion symbols.

Examine household and lab chemicals
under the unit. Rosin soldering paste,
Vaseline, oil, and many other household
and electronic lab chemicals will be found
to glow, often with a light other than their
“natural” daylight color.

You can use the completed unit to study
minerals, as shown in Fig. 5. Scheelite,
fluorspar, willemite, and calcite are a few
of the minerals that fluoresce or glow un-
der ultraviolet light. A number of radio-
active salts also fluoresce. Check standard
handbooks and the encyclopedia for a com-
plete list of such minerals if you plan to
use your ‘“Black Light” for prospecting.

Even if you can think of no aching void
in your life that needs to be filled by a
“Black Light” unit, it is fun to have
around for party stunts of all Kinds, if for
no other reason. END

h ol ¢
Al el ile

it S

By adding a standard inverter, you can
operate the “Black Light” from your 6-volt
auto battery and thus use it for field work.
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The Lorenz Sixty-One”

By E. J. LORENZ

Construction details on an R/C receiver for model
boats, airplanes, etc. Its companion 27.255 megacycle
transmitter will be covered in next month's issue.

lF‘ YOU'VE wanted to control a model air-
plane, boat, or racing car by radio, and
want a receiver that is simple but highly
eflicient and reliable, here’s the one for you.
When used with the transmitter to be pre-
sented next month, this receiver will enable
you to operate model planes, boats, cars, or
perform other remote functions over a
ground distance of % mile. This equip-
ment operates on the license-free band of
27.255 mc.

The receiver is a completely new circuit
designed around the recently-introduced
Sigma 8000-ohm CDS 26F relay. This is a
very stable superregenerative gas-tube cir-
cuit which is simple to construct and oper-
ate. The RK61 gas tube has a relatively
short life when used in regular circuits as
compared to a high-vacuum tube. How-
ever, it has the big advantage of being
easier to work with and is more sensitive
than the average single vacuum-tube re-
ceiver. Due to the characteristics of the
Sigma 26F relay, it is possible to operate the
RK61 tube at a reduced plate current set-
ting, thus adding measurably to its life.

The parts in the list accompanying Fig. 1
are obtainable from most radio supply
houses or by writing to Control Research,
Box 9, Hampton, Virginia.

And now to begin construction. It is im-
portant when building any electronic unit
from a set of plans to use the exact compo-

Fig. 1.

X:EXTERNAL CONNECTION
FROM RECEIVER

ACTUATOR OR
CONTROLLED
DEVICE
3-41/72v.
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nents specified if the originator’s operating
characteristics are to be obtained. The
chassis is cut from a piece of 1j4” Micarta,
or similar material, and drilled as shown in
Fig. 4. Next, wind coil L., as shown in the
inset drawing of Fig. 1 and according to
the specifications in the parts list.

The tube socket and eyclets are pressed
into place, as shown in Fig. 4. Following
the schematic diagram in Fig. 1 and the top
view in Fig. 3, solder capacitors Ci, C., and

's in place. A short piece of small-size in-
sulated wire is jumpered from the coil end of
the 15-zpfd. capacitor, C, to the outside ter-
minal of the tube socket. This outside ter-
minal should be indicated by a small dot of
red nail polish or paint to indicate the plate
connection for the tube and provide proper
positioning of the tube. The 10-gzhy. r.f.
choke is next soldered in place between the
plate terminal of the socket and the eyelet
shown in Fig. 2. The .03-pfd. (C.) plate
bypass capacitor is also soldered in place.

The 2-megohm resistor, R,, is soldered in
place between the third terminal connection
on the socket (from the red dot side) and
the ground connection eyelet. Incidentally,
the tube connections, as taken from the red
dot on the tube base, are: plate, filament,
grid, and filament.

A short piece of insulated wire is soldered
between the ground eyelet and the second
terminal connection from the red dot on

Schematic and parts list for the radio control receiver.

R,—2 megohm, /4 w, res.

R:—25.000 ohm subminiature pot

Ci—15 puld. tubular ceramic capacitor

Cz—47 pptd. tubular ceramic capacitor

C+—100 ppfd. tubular ceramic capacitor

Civ— .03 ufd., 200 v. tubular paper capacitor

RFCi—10 uhy. r.1. choke (National)

RL\—8000 ohm relay (Sigma CDS 26F)

Li—4 t. lightwelght plastic covered wire (see text)

Lr—15 t. No. 26 en. copper wire wound on Cam-
bridge Thermionic 34" dia. coil form with red
dot slug (see text) Powdered iron slug to have
no brass slug attached

M\—0-2 or 0-3 d.c. milliammeter

Vi—RK61 tube (Raytheon)

Misc. Parts:

1—6-prong subminiature socket (Cinch)

l—4-prong miniature plug and socket (Cinch or
Amphenol)

1—1/16" x 134" x 212" Micarta chassis (see text)

3—3/32" dia. eyelets
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SLUG TUNING

ADJUSTMENT \ !

ANT.

A~
(BLUE)

A+ R\ ACTUATOR +

8- (YELLOW)
ACTUATOR- 2
(BLACK}

the socket. Be sure the center connections
between the 15-pufd. and 47-pufd. capacitors
are soldered to the eyelet near the coil, and
a short insulated lead run from the cyelet to
the sccond socket terminal which has been
grounded by a jumper to the ground eyclet
connection.

Before mounting the relay and the power
wires or cable, check your connections again
using the schematic and Figs. 2 and 3.
Mount the relay as shown in the photo-
graphs. Note that this receiver will func-
tion with peak performance only with the
Sigma 26F relay. A slightly larger Sigma
relay, the 10,000-ohm 5F will also work fine,
but due to its larger size and weight, a new
chassis layout would have to be made.

The power cable is inserted from the top
side of the chassis. It is desirable to use
color-coded wire for this work. The cable
we used contained red, black, blue, and yel-
low wires, and we'll follow this color code in
making the hook-up. The red wire, which
is “B--” and goes to 45 volts positive, is con-
nected to one side of the relay coils. (Of the
three in-line terminals on the relay, the two
outside ones are coil connections and the
center one is the common for the relay
points.) The other outside coil connection
is connected by a short piece of insulated
wire to the junction of the r.f. choke and
the .03-xfd. capacitor. The black wire, which
is “A-+" “B—" and the minus side of the
relay points, goes to the ground connection
eyelet and the center of the three in-line
terminals on the relay. The vellow wire
goes to the normally-closed relay point. The
blue wire, which is “A—", goes to the 4th
tube socket terminal. (Note that only 4 of
the 5 tubc socket terminals are used; the
fifth is left blank.) Now attach a four-
prong plug to the other end of the cable,
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Fig. 2. Bottom view of the
RgC'! radio control receiver,

o Uerea) showing the tuning adjust-
ment and some of the parts.

R!
2 MEG.

ca

.03 ptd.

Fig. 3. Top view of the
chassis showing locations
of the Sigma 26F relay,
RK61 tube. and tuning coil.

SIGMA 800001
CDS-26F RELAY

o K6l TU
1Huptd. ce i ot
47 pptd. 3
100 ptd

making sure you identify cach pin with the
proper wire before applying voltage.

The antenna coil, L, is made from light-
weight plastic-covered wire and wound near
the grid end of coil L.. Wind in the same
direction as L, and solder one end to the
eyelet next to the coil which has been
grounded. The other end is soldered to the
antenna cyelet. The antenna coil may be
held in place by several small dabs of nail
polish. The leads of the RK61 tube should
be cut off to a length of about %2” and then
bent at a 90-degree angle. Be sure to keep
the red dot on the tube towards the outside
terminal of the tube socket, since the red
dot on the tube indicates the plate lead. This
completes the receiver and we are ready for
testing.

The 1% volts for the filament may be
obtained from a medium-size flashlight cell,
or larger. The plate voltage of 45 volts may
be obtained from two 22%-volt hearing-aid
cells connected in series, or a 45-volt porta-
ble radio hattery. An “on-off” switch (not
shown) should be placed in the black lead.
A 25,000-ohm potentiometer is placed in
series with the red lead. For tuning pur-
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for the receiver is a ' - LS
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poses, a 0-2 or 0-3 d.c. milliammeter is also
placed in serics with the potentiometer in
the red lead, and R: set for maximum re-
sistance before the 45 volfs are applied.
After turning the “on-off” switch ‘“on,”
check to see if the filament is glowing in the
tube; if not, check the wiring again (black
and blue wires and the tube socket). Upon
applying the 45 volts to the receiver, the
plate current reading should be about .4 to
.6 milliampere. Touching the antenna

should raise the current slightly. The relay
will close when the current gets up to about
.7to .9 ma. A small flashlight bulb and bat-
tery connected between the yellow and
black wire will go on when the relay is not
picked up, and will go out when the plate
current rises to .7 to .9 ma.

Your receiver is now in working order and
needs only to be tuned to a 27 mec. signal
to actuate it. Next month we'll build the
transmitter and you’ll be in business! END

TN s e 2 CiEh 2R - ST
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Pocket Civil Defense Radio

SMALL radio receiver which can be
worn like a hearing aid, has been de-

veloped by two General Electric engineers.

Reception is limited to a single broad-
cast frequency, 1240 kilocycles, which is
one of the two channels to be used by
radio stations in broadcasting civil defense
instructions to the general public during
emergency periods.

The receiver, which weighs about five
ounces and can be slipped into a shirt or
vest pocket, uses a hearing-aid type ear-
phone. It is said to be capable of con-
tinuous operation for more than a month
without battery replacement.

Two penlight-sized flashlight batteries
power the radio. Long battery life is ob-
tained through the use of a germanium
diode and a transistor, which require less
power than conventional radio tubes.

The receiver needs further development
before it can be mass-produced.

POPULAR ELECTRONICS



Parallel Resistance Chart

You can quickly determine the effective resistance of a parallel combination of two re-
sistances >y simply laying a straightedge across the chart. TO USE: Place the straight-
edce across the values of R, and R; and read effective resistance in center scale:

For example: R; = 68 ohms, R: = 91 ohms, then Rr = 39 ohms.
(The calculated value of Rr is actually 38.918 ohms.)
For larger values, simply multiply all three scales by any multiple of 10.
For example: R, — 6800 ohms, R, — 9100 ohms, then Rr = 3900 ohms.
Should ths desired values come near the apex (0 point on graph). simply divide {or

multiply) both R; and R: by any convenient value, tnen multiply (or divide) the result
by the same value.

For example: To find parallel resistance of 2000 ohms and 500 ohms, divide both by

20 (2000 then equals 100 and 500 equals 25). Using a straightedge across 100 and 25,

read result from center scale and multiply by 20. Rr would be 20 X 20 = 400 ohms.

N
(S}

.41144;. P ]
L & i

W

THIS CHART IS BASED ON
THE FORMULA

2

o
.J_L.

BY
RUDOLF F. GRAF
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HEY'VE taken the *“ouch” out of den-

tistry! This welcome news comes from
Columbia University’s School of Dental and
Oral Surgery where they have heen experi-
menting with an ultrasonic process which,
while originally intended for the precision
cutting of metals, luckily turns out to be
admirably suited to drilling teeth—without
pain!

By early next year your own dentist may
be drilling your teeth by means of the
“Cavitron.” The instrument, now in the
hands of clinical investigators at dental
schools, clinics, and in private practice
throughout the country, will be available
for general distribution to the dental profes-
sion early next year.

The “Cavitron,” as shown in the photo-
graphs, consists primarily of a ferromag-

32

The ultrasonle “Carvitron” dental drill in action.
1s virtually painless, vibrationless, heatless, and noiseless.

]

o

%

The tool

-

netic metal stack activated by an alternat-
ing magnetic field. The resultant expansion
and contraction of the metal creates the
high-speed vibration. The magnetostrictor,
which vibrates 29,000 times a second, has
been built into a cigar-shaped handpiece.
These mechanical vibrations, at the cutting
tip of the handpiece, activate particles of
aluminum oxide in a water solution which
is applied to the tooth surface. These par-
ticles, in turn, do the actual cutting.
Unlike the traditional dental drill which
cuts with a continuous grinding motion, the
“Cavitron” is not in constant contact with
the tooth as it travels up and down with a
reciprocal stroke whose amplitude is a mere
one-thousandth of an inch. In reality, the
tool does not do the cutting job at all
Thus, since there is no vibration and no

POPULAR ELECTRONICS



heat generated in the tooth and since heat
and vibration are the primary causes of
pain, the “Cavitron” is virtually painless.
The over-all effect of this ultrasonic cut-
ting process is somewhat similar to a sooth-
ing massage, because the vibrating tool
moves up and down so rapidly, it is only in
contact with the tooth a very small per-
centage of the time. If, by chance, the tool
should slip against your tongue, check, or
gum, you would feel nothing more than a
soothing massaging sensation. This is due
to the fact that the ultrasonic cutting ac-
tion is ineffective against soft materials,
hence the tool cannot injure soft tissues.
If all this sounds good to you, think how
wonderful it will be for Junior and Sis
whose semi-annual trips to the dentist have
been nightmares for the whole family.
While dentists have, it is true, taken infinite
pains with their young patients and have
tried in every way possible to disassociate
dental care with pain in the children’s
minds, the fact remains that no matter how
much a child likes his dentist personally,
when he is hurt he becomes definitely
soured on the charms of having ‘“pearly
white teeth”—no matter what his parents
tell him. With the “Cavitron,” there is no
noise, no heat, and virtually no pain—the
child merely feels a tickling sensation that

Dr. Carl R. Oman. professor of dentistry at
the Columbia University School of Dental and
Oral Surgery, tunes the “Cavitron” unit. Dr.
Oman has been conducting the laboratory
and clinical investigations in connection with
adapting what was. essentially, an indus-
trial process to the drilling of human molars.

folil

S

e
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is far from unpleasant and before he knows
it the job is done and he is on his way to
enjoy some promised treat “for being a
brave boy’—a rather undeserved award,
incidentally, because no “bravery” was re-
quired of the young Spartan.

The man responsible for the development
of this unique boon to those of us with
dental caries is Arthur Kuris, president of
the Cavitron Equipment Corp. of Long
Island City, N. Y. Back in 1944 he applied
the ultrasonic cutting process to the cutting
of gem stones and in 1947 realized the po-
tentialities of this tool for dental ¢rilling.
Dr. Carl R. Oman, professor of dentistry at
Columbia, worked with Mr. Kuris in con-
ducting clinical and laboratory experiments
at Columbia. Dr. Oman has reported that
the use of the instrument requires no new
skills and virtually no practice.

When medals are being struck for those
whose “humanitarian services” have made
the world a pleasanter place in which to
live, we hope the august body of judges
will not overlook Mr. Kuris and Dr. Oman.

“What, you're ready for me sc soon,
Doctor? Well, it’s just a little cavity and
1 was hoping you could put off drilling until
next year sometime—you see there is a new
ultrasonic method for drilling teeth that
doesn’t hurt at all. . . .” END

Close-up view of the handpiece which is part
of the “Cavitron” unit. A magnetostrictor,
which vibrates 29,000 times a second. has been
built into this cigar-shaped handpiece. Me-

chanical vibrations, iocused at the tip., acti-
vate particles of aluminum oxide in a water
solution which is applied to the tooth surace.




Commercial chassis are available in a wide
variety of shapes and sizes to fit almost
any project. Radio supply houses have them.

Old radios can be a source of chassis and
other parts. Try your nelghborhood radie
service shop or local parts distributor.

r

! You can bend your own chassis bases from sheet

metal. Cookie sheets and “do-it-yourself” aluminum
may be used for raw material. Visit your dimestore,

Household pots and pars can be used as chassis
bases. A loaf pan (left) or frult cake pan (right) are
good bets from the dime or local hardware stores.
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Chassis Bases
the Home Builder

Discarded cans make good chassis
bases for one-tube circuits such as
preamps, code-practice oscillators, etc.
Your own trashcan will yield the cans.

Scraps of wood may be used to make a chassis base
if shielding is not important. Unit shown is an experi-
mental power supply. Lumber yards have scraps.

Hardboard, such as Mcsonite, may be used
for both chassis bases and front panels
where shielding is not critical in circuit.

Hardware cloth may be cut with ordi-
nary metal shears and shaped to form
chassis. Hardware stores kave it.

Cover an old cigar box with aluminum foil
for a good shielded chassis. Use “heavy-
duty” type foil and cement it to the box
with household cement. Raid your kitchen!
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OU'LL find that youwll enjoy working

with electronic circuits if you learn
to read schematic wiring diagrams.
For although beginners often have dif-
ficulty following schematics,” most
technicians and “old timers” actually
prefer a schematic to a pictorial dia-
gram. To the experienced man, the
schematic shows the scheme of the
wiring and not only gives the

Fig. 1. Fixed resistors (top) and variable
resistors (bottom) with their correspond-
ing symbolic schematic representation.

Fig. 2. Fixed capacitors (right) and varia-
ble capacitors (below) with the symbols
used to designate them on circuit diagrams.

Fig. 4. Air-core coils and chokes with the
corresponding symbols used in schematics.

;‘f/ b Lo
TR SRy
-/

Fig. 3. Typical tube base diagrams. Pins
are numbered clockwise looking at bottom
of socket. (A)Octal and (B) 7-pin miniatures.

KEY
6C5,6J5, 6P5, 6ADS5 6CB6, 666, 6816

(A) (8) I, S
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Reading Schematic Diagrams

electrical connections, but also shows him
how the circuit works and what it does. The
pictorial diagram, preferred by the new-
comer, gives a picture of the actual wiring
and is easier to follow when assembling and
wiring a circuit.

The chief difference between a schematic
and a pictorial wiring diagram is that sym-
bols, rather than outline sketches, are used
to recpresent parts and electrical connec-
tions. The first step in learning to read a
schematic, therefore, is to learn what sym-
bols are used to represent various clectronic
components. Basic symbols, together with
the parts they represent, are shown in Figs.
1, 2, 4, 5, 6, and 7. A condensed chart,
showing the symbols most commonly used,
appears on page 129.

Resistors and Capacitors

The symbols used for fixed and variable
resistors and for fixed and variable capaci-
tors are given in Figs. 1 and 2, respectively.
On a schematic diagram, in addition to the
symbol, the value of the component will be
given, or it will be identified by a letter and
number code referring to a parts list. The
letter R is used to identify resistors (R,, R.,
R;, etec.), and C to identify capacitors (C,,
C., Cs etc).

In the cquipment itself, resistor and ca-
pacitor values may be cither marked on the
component or given by means of a color
code. The basic coding arrangement used

Fig. 5. How air-core transformers are des-
ignated in diagrams and units themselves,
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for small resistors and disc ceramic and
mica capacitors is given on page 128.

Coils and Transformers

Air-core coils and transformers are shown
in Figs. 4 and 5 and powdered-iron coils are
shown in Fig. 7. Both types are used in i.f.
and r.f. applications.

Transformer leads are gencrally color-
coded for ease of identification. For r.f. and
i.f. transformers, the plate lead is blue, the
“B-+" lead red, the grid or diode lead green,
and the ground or a.v.c. lead black. The
color scheme for audio transformers is blue
for the first plate lead (primary), red for
“B-+", brown for the second plate lead (on
center-tapped primaries), green for the first
grid or line lead, yellow for the sccond grid
or line lead (on center-tapped secondaries),
and black for the grid return or ground lead.

Power transformer leads are identified as
follows: primary, black; high-voltage (rec-
tifier plate}, red; high-voltage center-tap,
red and yellow; rectifier or first filament,
yellow and blue; second filament, green;
and second filament center-tap, green and
yellow.

Other Components

Symbols used to represent other clectrical
components are given in Fig. 6. Some mod-
ification of the symbols shown may be en-
countered in special cases.

For example, only onc type of sclector

Fig. 6. Various
components and
symbols (left),
fuses: (bottom
left and right)
some switch types.

o ]
’a%ﬁ;i i 148
g‘% i‘k% = A
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Fig. 7. Powdered iron core chokes (left) and transformers (right). Arrow indicates a unit is variable.

switch symbol is shown. A number of dif-
ferent symbols are actually used, depending
on the arrangement and number of con-
tacts. If two or more switches (or other
controls) are mechanically connected to-
gether (‘“‘ganged”), a dotted line will be
drawn between the contact arms (arrows)
on the symbols, as shown on page 129.

Tube Socket Connections

Because there are so many different types
of vacuum tubes, even experienced techni-
cians find it necessary to refer to tube
manuals and charts to identify pin conncc-
tions. Such manuals and charts are avail-
able, at nominal prices, through radio parts
distributors and mail order houses.

Typical tube base diagrams, such as are
given in tube manuals, are shown in Fig. 3.
Tube pins are numbered in a clockwise di-
rection, looking at the bottom of the tube
socket.

When tracing through a circuit in a piece

Fig. 8. Schematic (above) and completely
assembled (right) single-stage resistance-
coupled amplifier with parts identified.
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of commercial electronic equipment, you
may sometimes find that connections are
made to certain tube pins even though the
tube manual may indicate that no tube elec-
trodes connect to those pins. Manufacturers
frequently use “blank” pins on tube sockets
as tie points to avoid the use of a separate
terminal strip.

Practical Circuit

A one-tube resistance-coupled amplifier
stage is shown in Fig. 8, along with the
schematic diagram. You can gain valuable
practice in reading schematic diagrams by
tracing through to identify corresponding
components, then finding those components
in the photograph.

Once you have mastered simple circuits,
try your hand at more complex circuits. One
good trick is to try tracing out and sketch-
ing the schematic diagram for a complete
receiver or amplifier, working from the
equipment itself. END
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So You Want
To Be A Ham

LEARNING THE CODE

By ROBERT HERTZBERG, wW2DJJ

“Ham shack” with a Hallicrafters SX-73 receiver, speaker, and HT-20 transmitter.

Part 2. The second step in becoming a radio amateur is learning

cede. Minimum of 5 words-per-minute is required of would-be hams.

O QBTAIV a license to operate an ama-

teur radic station of any type or size, you
must be able tc send and receive simple
words at the minimum rate of five-per-
minute. This actually is a very slow speed,
and you should be able to attain it after a
couple of weeks of practice.

That last word, practice. is the whole
secret of learning the code. No tricky
“system1” is a substitute for diligent, steady
practice. The military services learned that
basic fact during World War II, when ra-
dio operators had 1o be trained in a hurry.
They found that they just couldn’t beat
the clock and the calendar. They fed
trainees the code until the dots and dashes
spilled out of their ears . . . literally! . . .
but the process still took time.

The letters of the alphabet and the ten
numbers are represented in the radio code
by combinations of short and long sounds.
The short ones can best be described as
“dits,” and the long ones as ‘“dahs.” In
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printed code charts, the dits are usually
shown as heavy dots and the dahs as
dashes. Ideally, the dah sound is supposed
to be three times as long as the dit sound.
The spacing between dits and dahs of the
same character is equivalent in duration to
that of a dit; between letters three dit
spaces; and between words five dits. Ac-
tually, it makes little difference how long
or short the sounds are, providing the dahs
are noticeably longer than the dits. An op-
erator makes the dits and dahs by tapping
on the knob of a telegraph “key,” which is
nothing more than a lever action switch.
A person’s keying, or “fist,” is as individual
as his voice and his handwriting. Experi-
enced operators can readily identify friends
by their fists even before they transmit
their station call letters.

By agreement among nations, the code
used for all radio communication is “Inter-
national Morse,” often also called “Con-
tinental” because it was first used in
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You can assemble this
code practice set in
halt an hour. The base
is wood, about 5" x 6",
Fasten the key and
buzzer with wood
screws, the batteries
with a tin strap, Note
position of the fingers
for comfortable work.

Europe. The ‘“Morse Code,” also often
called ‘“American Morse,” is something
quite different. In the International Code,
the characters consist only of dits, dahs,
combinations of dits, combination of dahs,
and combinations of dits and dahs, and the
spacing of sounds within characters is uni-
form. In the Morse Code, which is named
after the inventor of the telegraph and
was used for many years on American
telegraph lines, the spacing between sounds
is part of some characters. For instance:
in both International Morse and American
Morse the letter “S” is “dit-dit-dit.” In the
first code, the letter “C” is “dah-dit-dah-
dit,” but in the second the same letter is
“dit-dit-(space, no sound)-dit.” You need a
sharp ear to distinguish between “dit-dit-
dit” for “S” and “dit-dit—dit” for “C.”
With teletypewriter machines replacing
the old-fashioned clicking telegraph sound-
er, American Morse is rapidly dying out.
However, many old-time operators like to
use it, just to show that they're old-timers,
and you will hear it on the air now and
then.

“What’s the best way to start on the
code ?”’ you're probably asking. My recom-
mendations are based on long experience.
Over a period of thirty years I have taught
the code to individuals, to small groups,
and to 150 reluctant GI's at a time.

First, make or buy some sort of a code
practice set. It can be a line-powered audio
oscillator with a built-in loudspeaker, or it
can be the very simple, cheap, and easily-
made buzzer outfit pictured herewith. This
consists of a standard radio key (which
you’ll use later when you go on the air
with c.w.), a common house buzzer, and
two flashlight cells. The parts are mounted
on a piece of scrap wood and wired in
series. Adjust the side nuts of the key so
that the lever moves freely without bhind-
ing. Adjust the back lever nut so that the
spacing of the contact points is a little less
than about 34 inch. Adjust the spring ten-
sion nut so that the lever returns to its up
position quickly after you take your fin-
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gers off the knob. Now you are ready to go.
With a copy of the code in front of you,
start with the first letter and go through

the alphabet. Look at the chart, but do
not read the dots and dashes out loud.
Where you see a dot, press the key down
for an instant; where you see a dash, hold
it down a little longer. Sending this way
to yourself, you force your brain to associ-
ate the combinations of sounds with par-
ticular letters.

Learning the code is almost like learning
another language. Don’t overload yourself
the first few times with too much new
information for the memory cells in your
head. Give yourself fifteen or twenty min-
utes an evening for about a week. At the
end of this period you should be able to tap
out all the letters without having to look
at the chart.

Of course, sending is casier than receiv-
ing, because you know what the text mat-
ter is. To get receiving practice you need
either a partner or a short-wave receiver.
Initially, a partner is more helpful. You
should be able to find one among your
friends. What usually happens, if you an-
nounce that you're learning the code and
intend to go on the air, is that {00 many
assistants volunteer their services!

Two people, sending to each other in
turn, can learn the code and build up speed
in one-fourth the time each would require
working alone. Don’t be surprised if your
father or brother or sister show an un-
expected interest in the proceedings and
invite themselves in. Father-and-son teams
are a common sight at FCC examining
offices.

Concentrate initially on the letters of
the alphabet. The numbers will come along
naturally later, as will the punctuation
marks. For text, use any newspaper or
magazine clipping. When receiving, use a
soft pencil or a smooth-writing fountain
pen, and write down each letter as you rec-
ognize it. When you do the sending, watch
your partner’s “copy.” If he writes down
the correct letter, quickly start the next
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one. If he writes down an incorrect one,
merely say ‘“Ne, here it is again,” and
repeat it.

Do not drag out the dits and dahs, but
make them snappy. You'll probably have
to experiment with the contact spacing
and the spring tension quite a bit until you
hit the right combination for easy sending.
Incidentally, because most keys arc made
of brass, hand sending is usually called
“pounding brass.” and c.w. operators refer
to themselves as ‘“brass pounders.”

Code “speed” is figured on the basis of
words of five letters. A single minute of
transmission at 3 w.p.m. would thus con-
sist of only 25 letiers, giving you almost
2% seconds for each. Initially, don’t even
attempt to time yourself. Just concentrate
on the letiers themselves, and speed will
build up naturally as you continue your
practice.

Don’t rush down to the nearest FCC of-
fice the first time you check yourself out
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at 5 w.p.m. You need a little margin of
safety, because you'll be slightly nervous.
when you sit down in a strange rocm and
hear tone signals somewhat different from
those of your practice set. I've heard peo-
ple say, “Gosh, that automatic machine in
the inspector’s office sure must have been
fast”; this, of course, after they flunked.
It isn’t. It’s adjusted very accurately, and
if il sounds too fast you just haven't had
enough practice.

You want to remember something in
connection with the ham examination:
Uncle Sam encourages ham radio, hecause
hams contribute a great deal to the devel-
opment of radio communication. (In fact,
they're responsible for short-wave radio as
we know it today.) The FCC engineers,
most of whom are hams themselves, will
feel disappointed if you don’t pass. So
clock yourself to at least 8 w.p.m. and
you'll find 5 smooth sailing.

If you are forced by unusual circum-
stances to study the code all by yourself,
use the basic buzzer set for sending prac-
tice and a short-wave receiver for receiv-
ing practice. There are hundreds of sta-
tions on the air at all hours of the day and
night, and you can easily pick out some
slow ones. Also helpful in this conrection
are code records that you can play on a
standard phonograph, and inked and per-
forated tapes that require special transcrip-
tion machines. Whatever means you use,
steady practice is still the prime require-
ment. (To be continued)

<« This commercially-made code practice set
has the buzzer and batteries under cover. Tae
International Code is printed on the cover.

ST

MCaSE ooy

e
R

h

-
X —

Various code practice records are avcilable,
They can be repeated until code is maztered.

If you learn code by yourself, a good re.
ceiver is a help. Wear earphones to spam
your family. Speed rises with practice.
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Catchec Crooke
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Two-hundred pairs of “educated ears’ monitor the ether for the

FCC to prevent illegal use of transmitters and radio spectrum.

I‘MAGINE 200 policemen in a city of more
than 1,000,000. Then imagine that they’re
all blindfolded. Not much protection, is
it? But there’s a group of 200 ‘police-
men” in this country who have been so
successful that each year finds fewer and
fewer crooks daring to break the law—
yet their main crime detection instru-
ments are nothing more than 200 pairs of
highly-educated ears listening to special
radio receivers.

These men are the engineers of the
Field Engineering and Monitoring Bureau
of the Federal Communications Commis-
sion—located at 18 monitoring stations
and manning the mobile investigative
units at 24 field offices in the United
States, Alaska, and Hawalii.

More than 1,000,000 radio licenses of all
kinds have been issued by the FCC, and
each station license specifies a “traffic lane
of the ether” out of which each licensee
cannot stray without blocking traffic on
another lane. It’s a tribute to the FCC
men that this vast volume of communica-
tions is kept moving with a minimum of
interference.

Deliberate law-breakers in radio have
become quite scarce in recent years,
thanks to the uncanny ears of FCC's field
men. Most of the work nowadays is in
tracking down and eliminating “interfer-
ence’—those radio waves which accident-
ally get out of bounds—usually without
the knowledge of the people who operate
the faulty equipment.

Nevertheless, there is always a handful
of characters who think that because radio
waves move with the speed of light that
they have a valuable tool for outwitting
the police carrying on some shady busi-
ness. These folks have to be taught the
hard way.

Take the case of one “sharpie.” He and
his friends, like everyone else, knew you
can't pick the winner at the track every
time. But they knew of something just
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as good, that is, knowing which horse
won before the bookies did.

The technique was simple. Attending
the races at Hialeah, near Miami, he would
watch to see which horse won. Then, he’'d
reach into his pocket and manipulate a
key; this would operate a tiny transmitter
strapped to his body. His buddies out-
side the track would pick up the message,
rush to a bookie, place their bets on a
sure thing before the bookie had received
word of the winner through his regular
wire service.

The FCC’s job is not to protect bookies.
But the law says there must be no un-
licensed transmitters, and the various
States have laws about transmission of
racing information. But how to detect a
moving transmitter in a crowd of 25,000
racing fans?

Here’s how it was done. Knowing the
information was coming from Hialeah, the
FCC field men moved their radio-equipped
cars into the general area of the track.
With direction-finding equipment, they
were able to tell from what part of the
track the signal was being transmitted.

Shortly thereafter, another “racing fan”
joined the crowd. This dignified looking
gentleman happened to be wearing a hear-
ing aid. However, his hearing aid wasn’t
tuned for a hot tip on the second race. It
was connected to a tiny radio hidden in
his hat, and it was listening for an even
hotter tip—our “sharpie’s” moving radio
station.

The FCC engineer was using the “hot
and cold” method of detection, which
means simply that the closer he got to
the transmitter the stronger the signal.
It didn't take long. Soon the man with
the hearing aid was seated in the grand-
stand beside the man who fiddled around
in his pocket after each race. A much-
surprised “fan” was shortly paying a $2000
bond, and his case was bound over to the
grand jury.

(Continued on page 122)
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RECENTLY-DEVELOPED emergency

radio set has been used successfully in
several Civil Defense exercises to supple-
ment regular communiczations facilities in-
volving two-wey radioc and amateur net-
works.

The new unit, the Stewart-Warner
“Portafone,” operates on the Citizens band
of frequencies authorized by the FCC for
widespread use by civilians. In times of
emergency this gear can be used by CD

Dick Miller of Stewart-Warner operates
a fixed-statien ““Portafone” at CD center.

RADIOPHONE NET

RAZIL has recently completed one of the

world’s most unique communications net-
works-—a radiotelephone system that in-
terconnects twenty-two of its state capi-
tals and principal cities for domestic as
well as international service.

Brazil is now the only country in the
world with so many of its remote capitals
interconnected telephonically to the federal
capital and to each other solely by radio.
The system has made possible interconnec-
tion of approximately 600,000 telephones
throughout the country. As a result, areas
previously without long-distance service
can now reach phones throughout the world.

The system, built by International Tele-
phone and Telegraph Corp.s Brazilian af-
filiate, took ten years to complete.

The photograph at the left shows the
control terminal room in Rio de Janeiro,
one of the stations in this far-flung net-
work.

“PORTAFONE” USED IN CIVIL DEFENSE TEST

personnel without radio training since it
operates on a fixed frequency and requires
no adjustments or technical know-how
from the user.

Both receiver and transmitter are incor-
porated in the compact unit shown below
in the photographs. A “press-to-talk” but-
ton switches the unit from reception to
transmission instantly. The unit weighs 28
oz. and measures 10%"” high without its
6%"” antenna.

E. Neumann, an amateur, receives mes-
sages to be relayed by mobile WILOY.



Neon Tube

Metronome
and

Seconds Timer

By
HARVEY POLLACK

Physics Instructor

HE dependable electronic metronome pic-

tured and described here was constructed
for about half the cost of a similar commer-
cial unit. An instrument of this type serves
as an aid to musicians who are striving for
precision timing, and may also be used as
a seconds timer in the photographic dark-
room to measure the exposure of contact
prints and enlargements. The speed of its
beat is governed by the setting of a single
knob on the front panel, each click being
accompanied by a short flash of the neon
lamp just under the timing knob. Al-
though traditional metronome design calls
for a range from 40 to 208 beats-per-min-
ute, this model was provided with a some-
what greater range to permit other appli-
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Front view showing

main timing dial and

neon lamp peeping through the
rubber grommet just below knob.

cations requiring higher click frequencies.

The rectifier section of a 117P7GT vac-
uum tube provides a source of d.c. which
is filtered by Ci, R, and C. R, the cali-
bration control, governs the voltage ap-
plied to the capacitor, Cs through Es; and
R.. Rs; the main timing control, R, and
C. form a timing circuit, in which Cs
charges slowly or rapidly depending upon
the setting of Rs. As the voltage across Cs
builds up, the neon tube suddenly “fires”
and discharges Cs, after which the charge-
discharge cycle begins once more. The
change in voltage across C; is transmitted
to the beam-power section of the 117TP7GT
and is heard as a click in the loudspeaker.
Rs, the volume control, permits the sound
to be varied in volume or eliminated en-
tirely if desired, leaving only the flashing
of the neon lamp. T, is a standard type of
output transformer to match the speaker
used to the 117P7GT.

The metronome is housed in a 6” x 5"
x 4" aluminum utility case. Most of the
components are mounted on a small Ma-
sonite shelf secured to the case by small
right-angle brackets. The speaker, output
transformer, calibration potentiometer,
and volume control are fastened to the

‘View with one section of cabinet removed,
showing the speaker. rectifier and amplifier
tube, capacitor, timing control. and neon lamp.
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R4 ca

R1—300 ohm, 10 w. wirewound res,

R2-—20,000 ohm linear taper pot

R:—5 megohm pot

R,—-470,000 ohm, Y2 w. res.

Rs--500,000 ohm audio taper pot

Re—390 ohm, I w. res.

R:—47,000 ohm, ! w. res.

Ci, Co, Cs—20/80/40 utd., 150 v. elec. capacitor
(Sprague TVA-3455 in a single can)

Cs—.25 ufd., 600 v. capacitor

C+—.00!1 ptfd., 600 v. capacitor

Ni—Neon lamp, Type NE-2 with pigtails

T1+—Output trans. 4000 ohms to 3.5 ohm voice coil

(Stancor A-3328}
Speaker—-3.2 ohm, 314" loudspeaker
Vi—I117P7GT tube (RCA}
16" x 5" x4’ aluminum cagbinet (Premier PMC-
1007)
l—pc. Masonite 434" x 334" x 1"
1—Small knob (Vol. Control)
I-——Medium knob with pointer
1—Octal socket with two grounding lugs
1-—2-lug terminal strip
3—Small right-angle brackets
2—3” od., 14" i.d. rubber grommets
1—6 ft. line cord and plug

rear of the case itself, while the neon tube
is visible through a hole in the front panel.
Thus, the front half of the case can be re-
moved easily without disconnecting wires
between the two halves.

The first step in construction is to drill
the holes needed to mount the speaker,
transformer, and two potentiometers on
the back of the case. At the same time,
drill five 3" holes for easy sound passage
and one for the line cord grommet, as
shown in the rear view photograph. Next,
lay out and drill the Masonite shelf for
the octal socket, the filter unit, the angle
bracket which supports the timing con-
trol, and the terminal strip on which the
timing capacitor and neon lamp are
mounted.

Once the various components are in po-
sition, hold the shelf in position inside the
case and mark it for angle brackets. Do-
ing it this way will help avoid overcrowd-
ing and will assist in locating the timing
control shaft so that the knob will occupy
the position which is shown in the front-
view photograph.

No special wiring precautions need be
taken since lead length is not critical.
Make sure that the case is not connected
to either leg of the a.c. line. The case is
purely ornamental and does not play a
part in grounding or wiring.

When the wiring is complete, test the
unit for correct operation as follows: 1.
Rotate the calibration control fully clock-
wise, 2. Set the timing knob at about
half-scale (pointer straight up). 3. Rotate
the volume control fully clockwise. 4. Plug

46

the unit into an a.c. outlet and allow about
one minute for warm-up. The neon tube
should start to flash at medium speed and
clicks should be heard in the speaker. 5.
Rotating the timing control -clockwise
should now cause the flash and click rate
to increase, and vice versa.

The f{ront panel may now be marked
and drilled with 3%” holes for the timing
control shaft and the neon tube grommet.
Assemble the case and fasten the timing
knob to the shaft so that the pointer will
move the same amount in either direction
from a straight-up position.

There are several different ways to cali-
brate the metronome. The writer cali-
brated his instrument by establishing 100
beats-per-minute when the timing pointer
was straight up. To do this, set the pointer
in position, then slowly back off the cali-
bration control while timing successive
one-minute intervals until exactly 100
beats-per-minute are heard. l.eave the
calibration control in the same position
while you adjust the frequency control and
mark the dial for other {requencies.

Assuming that all of the wiring has
been done correctly, troubles may appear
due to defective components or poor place-
ment of parts. Some of these, with pos-
sible causes, are given below:

1. Does not flash or click at any set-
ting: Trouble indicated in rectifier or os-
cillator section. Check for defective tube
or neon lamp, leaky filter capacitor, C,, or
timing capacitor, Cs, or open resistors R.,
R. or R,.

(Continued on puge 48)
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View of lower rear section of cabinet show-
ing calibration control, R., and volume con.
trol, Rs. One mounting bracket for the Mason-
ite shelf is hidden by resistor, Ri, at left.

Rear view of the
timer in its cabinet,
showing speaker
through sound outlet
holes, with volume
control at lower left,
line cord in center,
and calibrafion con-
trol shaft at right,

TO VOICE COIL WINDING

TI QUTPUT
OF TRANSFORMER

NEON BULB
NI

AN INSULATED MOUNT-
ING PLATE SHOULD BE
USED ONLY IF & METAL

CHASSIS IS USED

PICTORIAL
DIAGRAM
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2. Flashes but does not click: Trouble
indicated in the beam power amplifier sec-
tion. Check continuity of resistors, condi-
tion of tube, and condition of the speaker
and output transformer.

3. Flash rate too fust: Defective neon
lamp, too small a value of timing ca-
pacitor, values of charging resistors too
low.

4. Flash rate too slow: Timing capaci-
tor too large or leaky, timing resistors too
large in value.

5. Does not retain calibration with use:
Almost always due to leaky timing capaci-
tor. Incorrect placement of parts may also
cause overheating and change in resistor
values. END

WHERE'S WILLIS?

MATEUR radio ops! Listen for signals
from William Willis, who is on a one-

man Pacific raft trip. He left June 22 hop-
ing to sail to Samoa, then Australia, twice
as far as the “Kon-Tiki"” expedition. Both
started from Callao, Peru. His last word,
June 28, to the Peruvian government, was
“adelunte” (forward).

Willis’ frequency is 8364 ke., for 11 a.m.
and 6 p.m. EST bare-necessity messages
only. His call letters are THTAS.

Any amateur hearing his signals may
telegraph details collect to the National
Company, Inc., 51 Sherman St., Malden,
Mass., who made Willis’ receiver.

Electronics Reduces Noise on Telephone

TROMBERG CARLSON is now marketing the “Gui-
Phone,” an electronic telephone designed for noise-free

communication in extremely noisy areas. Using a special
dynamic transmitter and a vacuum-tube amplifier, the
new telephone makes a clear conversation possible in a

I'V. James W. Kennedy, radio, tele-
vision, and film director for 2nd Assem-
bly, World Council of Churches, listens in
during recording by Magnecord tape equip-
ment of proceedings at Evanston, Ill., meet-

noisy location without a noise-proof enclosure.

Concealed controls allow adjustment by the installer
of incoming and outgoing volume and “side-tone.”

The “Gai-Phone” requires 117-volt, 60-cycle power, but
it is otherwise interchangeable with standard telephones
and is operated in exactly the same way.

RECORDING WORLD CHURCH COUNCIL ASSEMBLY

ing of church leaders from 48 countries,
August 15-31. At controls are Rev. Eugene
Schneider, left, of Assembly recording staff,
and Thomas Stocker, Northwestern Univer-
sity radio technician.
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How To Use

An Oscilloscope

ECAUSE it has so many controls, the

oscilloscope is often avoided by begin-
ners. Actually, it is not diflicult to operate
and is one of the most versatile of elec-
tronic test instruments. With it you can
actually see what happens in electronic
circuits—how signals are amplified, how
distortion occurs, how signal waveforms
are changed. You can use it to measure
voltages, frequencies, and phase relation-
ships, and to determine other important
information about the operation of cir-
cuits. The heart of the oscilloscope is a
cathode-ray tube similar to the onc used
in a television receiver or radar set. In
operation a beam of electrons is {focused
on a fluorescent screen to form a spot of
light, then made to move lrorizontally and

2 Adjusting the “Inten” control varies the in-
tensity or brightness of the spot of light.
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A cathode-ray oscilloscope. Although it
has numerous conirols and terminals, this
instrument really isn’t difficult to operate.

vertically on the screen to trace out the
pattern of electrical signals.

Aside from the omn-off swiich, the con-
trols of an oscilloscope may be divided
into three groups: (1) those affecting the
intensity (brightness), focus (sharpness),
and position of the pattern; (2) those af-
fecting the vertical (up and down) move-
ment of the electron beam; and (3) those
alfecting the horizontal tleft and right)
movement of the beam.

Referring to Fig. 1, the 7nten (inten-
sity), Focus, Verticul Centering, and Hori-
zontal Centering controls belong to the
first group. They are adjusted when the
oscilloscope is first turned on and then left
more or less fixed in position. Their effects
are shown in Figs. 2 through 5.

The sharpness of the spot or pattern can
be varied by adjusting the “Focus” control.
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4 The “Vertical Centering” control can be used
to move the spot or the pattern up or, down,
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The 60 Cy. Test terminal provides a 60-
eycle sine-wave signal which can be ap-
plied to the Vert. Input or Hor. Input for
test purposes.

The Vert. Input and Vert. Gain controls
adjust amplification of a signal applied to
the Vert. Input and Gnd. terminals and
thus the vertical size of the pattern. The
Vert. Input switch adjusts the input in
steps, while the Vert. Gain control gives a
continuous adjustment. Operation of the
Vert. Gain control is shown in Fig. 6.

The Hor. Gain control is similar to the
Vert. Gain control, but affects the hori-
zontal movement of the electron beam, as
shown in Fig. 7.

Either a built-in signal source or an ex-
ternal signal may be used to provide hori-

When a signal is applied to the “Vert. Input”
and “Gnd.” terminals, the amount of vertical
deflection depends upon the setting of the
“Vert. Gain’ control and the “Vert. Input” switch.
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5 The spot or pattern can be moved right or
left with the “Horizontal Centering” conirol.

zontal movement of the electron beam. To
use an external signal the Sweep Gen.-
Hor. Input switch is placed in the Hor.
Input position and the signal is applied to
the Hor. Input and Gnd. terminals.

If the built-in horizontal “sweep” signal
is to be used, the selector switch is placed
in the Sweep Gen. position, and the Freq.
Selector and Freq. Vernier controls used
to adjust the frequency of the horizontal
sweep. This signal may be synchronized
or “locked-in” with other signals by ad-
justing the Int. Sync.-Ext. Sync. switch
and the Synchronizing control. When the
selector switch is in the Int. Sync. posi-
tion, the horizontal sweep may be locked
in with any signal applied to the Vert.

(Continued on page 52)

The “Hor. Gain” control adjusts the amount
of the horizontal deflection, whether the
internal linear sweep of the oscilloscope is
being used or an external signal is applied.
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When signals are applied to both the hori-
zontal and the vertical circuits, the spot
of light will produce a pattern, possibly mov-
ing, upon the screen of the test oscilioscope.

*

‘I In Fig. 9. the frequency of the signal ap-

plied to the "Vert. Input’’ terminals is equal
to that of the horizontal sweep and ome cycle
of the signal appears. Here, the horizontal
sweep is higher in frequency and the signal
cycle is broken up into a number of segments.
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When the “Sweep Gen.” is used, adjust the
“Synchronizing” control to “lock in” the
sweep signal with that applied to the “Vert
Input” terminal and produce a steady pattern.

*

] If the horizontal sweep is lower in fre-

quency ‘than the signal applied to the
“Vert, Input’” terminals, more than one cycle
will appear. (Hoie that the pattern is traced
during almost five cycles of the signal and
the retrace lasts only a fraction of a cyclel)
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Input and Gnd. terminals. When in the
Ext. Sync. position, it may be locked in
with signals applied to the Ext. Sync. ter-
minal,

When a signal is applied to the Vert.
Input and Gnd. terminals, and the built-in
linear sweep of the oscilloscope used, the
controls may be adjusted so that the ac-
tual waveform of the signal is displayed
on the screen of the cathode-ray tube. The
adjustment of the oscilloscope controls to
observe a signal is shown in Figs. 8 to 11.

For steadiest synchronization with mini-
mum distortion of the pattern, manipulate
the controls as follows: First, turn the
Synchronizing control to minimum (in the

case of the Heathkit oscilloscope, with the
pointer straight up). Then adjust the
Freq. Selector and Freq. Vernier controls
to give a stationary pattern with the de-
sired number of cycles on the screen. Next,
turn the Freq. Vernier control very slightly
counterclockwise, to reduce the sweep
frequency and make the pattern drift
slowly. (On most oscilloscopes, the direc-
tion of drift will be to the left.) Finally,
turn the Synchronizing control just far
enough to make the pattern stop drifting.
Note that with an oscilloscope having
Plus and Minus synchronization, like the
Heathkit, the pattern can be made to start
at either of two points in a cycle. EnNp

LANDMARK DEMOLISHED

A WELL-KNOWN  American landmark
has been leveled, bowing before the in-
exorable march of communications prog-
ress.

The lofty 365-foot radio tower of marine
coastal station WCC at Chatham, Mass. has
been razed after 40 years of service. Its
Position atop a hill placed the tower 477
feet above sea level and its flashing lights
had been seen by captains 40 miles at sea.

The structure, part of the network of
marine coastal stations operated by Radio-
marine Corporation of America, has served
throughout an entire epoch of radio com-
munications. It was originally erected for
receiving signals from Europe but was later
used to support antennas which received
messages from ships afloat on all waters of
the world.

Today’s methods of communication have
rendered the tower unnecessary.
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RA-NBC Mobile Upit for

CALLING ALL INVENTORS!

ADGET-MINDED Americans will be in-
G terested in the word that a new firm,
New Products Enterprises has been formed
at 213 N. E. Second Avenue in Miami.

The firm will market and promote prac-
tical, labor-saving gadgets, products, and
inventions in the electronics field.

Solomon Balsam, Ph.D., heads the new
firm and all inquiries regarding this service
should be addressed to him.

RCA Hobby Kits for Novices

HE hows and whys of basic electronics
Tare unfolded for youngsters in a new edu-
cational hobby kit being manufactured by
Radio Corporation of America.

The child can construct one- and two-
tube receivers and transmitters, chemical
batteries, and experiment with sound and
electricity from materials in the kit. It
will be handled by department stores.

. .
Color Television
P EsEeE NESIGNED by NBC
engineers and fitted

with RCA equipment,
- the color mobile unit
- shown at left is the
~ only one of its kind in
- existence.
- The unit consists of
thwo custom-built
- trucks. It normally
& °shandles three color
g cameras. It can gener-
ate its own electrical
power and transmit
il signals with its own
radio relay system, per-
mitting it to operate
many miles from the
nearest available net-
I work facilities.
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Fig. 1. Circuit diagrams of three simple
time-delay circuits. See text for appli-
cations. (A) Instant pickup, delayed re-
lease. {B) Delayed pickup, quick dropout.
(C) Delayed pickup, delayed dropout.
Each of these circuits has a specific use.

TIMING RELAY

EXPERIMENTS

By RUFUS P. TURNER
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Here are three interesting and useful circuits which have nu-

merous applications around your home or in the workshop.

VERYONE who uses electricity knows

about the instant action obtained by
working a switch. Close a switch and a
lamp lights. Open the switch and the lamp
goes out. This is how most of our familiar
electrical equipment operates.

In some electronic circuits, this quick
action is not wanted. Sometimes, we de-
sire that a device start working a short
time after a switch is closed. In other
cases, we want a circuit to continue operat-
ing for a short time after a switch is
opened. Both of these cases are called
time delays. An electronic photo printer
is a device making use of time delay. When
its switch is closed, the printing lamp lights
up and continues to glow long enough to
print the picture, then it goes out.

There are many ways to obtain time de-
lay in electronic circuits. Some of these
methods require amplifier tubes and com-
plicated hookups. Others are more simple.
If you are interested in circuits and al-
ready have had some experience in build-
ing and testing electronic gadgets, you
will enjoy experimenting with simple time-
delay devices like those shown in this
article. You will learn some things you
can use later on as you advance in your
studies.

For these experiments, you will need a
high-resistance, low-current d.c. relay. A
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1-milliampere, 8000-ohm unit is recom-
mended. The Sigma Type 4F relay is a
good one and can be adjusted for 1-milli-
ampere operation by turning its setscrew
so as to loosen its spring. This relay is a
little expensive when bought new but a
few still can be found in surplus. Even
if you must buy it new, it is a good invest-
ment, since you can use it in other projects,
such as model airplane control, which will
be described in this magazine.

You will also need: one 6-volt battery
and one 3-volt battery (1%-volt flashlight
cells can be connected in series to make
these); 1 single-pole, single-throw toggle
switeh; 1 single-pole, double-throw toggle
switch; 1 midget 1000-microfarad 15-volt
electrolytic capacitor (Cornell - Dubilier
Type BRH 1510); 1 Type 6ALS twin diode
tube: and one 7-pin miniature tube socket.
You can mount the components on a wood-
en “breadboard” or simply lay them on
the bench top and run wires between them.

Delayed Release

Fig. 1A shows the first circuit. Here,
the relay operates (“picks up’') as soon as
the switeh is closed. The relay then con-
tinues to be held-in for a short time and
finally releases. This is called deluyed re-
leuse or delayed dropout.

Here is how the circuit works. When
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switch 8 is in its “off” position, capacitor
C is connected automatically to the 6-volt
battery and becomes charged. Now, when
the switch is thrown to its “on” position,
the stored charge flows out of the capaci-
tor and through the relay which it oper-
ates. The current continues to flow and
hold the relay closed until the useful part
of the charge is used up. At that time,
the relay is released. To repeat the oper-
ation, all you need to do is flip the switch
back to its “off” position for a few sec-
onds to re-charge the capacitor, and then
throw it back to its “on” position to oper-
ate the relay.

With the 1000-microfarad capacitor and
8000-ohm relay, the relay holds-in for 3 or
4 seconds. Larger capacitors will hold it
in for longer time intervals.

The circuit shown in Fig. 1B gives a
somewhat opposite effect. The relay closes
a few seconds after the operating switch
is closed and continues to hold-in until the
switch is opened.

Here is how it happens. When switch
8 is closed, the 6AL5 tube begins heating.

When the tube is fully hot a little while
later, enough current flows from the two
batteries in series to pick up the relay.
When the switch is opened, the tube be-
gins to cool and the relay drops out al-
most instantly.

Starting with the tube completely cold,
7 seconds pass between the time the switch
is closed and the relay is picked up. Be-
fore operating the circuit again, enough
time {usually 10 seconds) must be allowed
for the tube to cool off after the switch
has been opened. If this is not done, the
relay will pick up quickly with very little
time delay. As a tube becomes older, the
time delay will grow longer, so make al-
lowances for this.

The circuit in Fig. 1C combines the
features of the two previous circuits to
give both delayed pickup and delayed re-
lease.

Delayed pickup results from slow heat-
ing of the tube. Delayed dropout results
from the charge that is held in the 1000-
microfarad capacitor, C, after the operat-
ing switch has been opened. END

Make a "Fountain Pen” Radio for Your

BUILDING a pen radio is simple but re-
quires patience. Remove the point, blad-
der, and small metal ornamental ring
from the cap. Drill and tap the top of the
pen cap to fit the adjustment screw of the
“Loopstick” antenna coil used. The clip
which holds this adjustment screw will
probably have to be removed unless you
use a very large pen. Drill a hole in the
bottom of the case for the antenna and
earphone wires,

The small mica capacitor chosen to tune
the “Loopstick” antenna coil will have to be
soldered across the coil wires with long
leads, so all the parts can be mounted in a
line. The antenna and earphone wires should
be soldered next and run through the hole
in the bottom of the pen. After the whole
unit is wired and operating OK give the coil
form a coat of service cement and slide it
up into the pen cap, using a small screw-
driver to screw the adjustment screw
through the top cap.

After the cement has dried thoroughly,
slide the body of the pen up and screw
it into the top cap. Be careful that the
parts do not drag on the inside of the pen
body as this might twist the wires off while
screwing the body into the pen top.
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The reason for removing the ornamental
metal ring is that the ring falls so near
the “Loopstick” coil that it will lower the
“Q” of the coil. It can be replaced with
plastic tape.

As the coil's tuning slug will tune only
about half of the broadcast band, the ca-
pacitor tuning the coil should be chosen
(usually 25 to 100 #ufd.) so that the local
station with the highest frequency tunes in
with the tuning slug almost all the way out
of the coil. If the local station or Stations
are near the low end of the broadcast band,
a capacitor larger than 100 pufd. will have
to be used. If available, a silver mica ca-
pacitor should be used in preference to a
regular one. The detector is a 1N34 diode
and the antenna coil is a standard “Loop-
stick”................ M. E. Quisenberry.

i IN34

LOOPSTICK
ANTENNA
coi

SMALL SHIELDED WIRE
SEVERAL FEET LONG

25-100 wpte
MiCA
{SEE TEXT)
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BURGLAR ALARM

OR just a few dollars and a little effort,

you can build this foolproof burglar alarm
system which has all the advantages of com-
mercial installations plus some unique fea-
tures of its own. It will protect a door and
any number of windows in a business estab-
lishment or home; it takes no power most
of the time; it is tested automatically each
morning; if power fails, it will operate
when power is restored.

The two problems inherent in any system
of this kind are solved electronically : first,
the owner is able to set the alarm from in-
side the premises without triggering the
alarm as he opens the door to leave for the
night; second, once the circuit is actuated
by a nocturnal intruder, a control relay
“latches in” so that the alarm bell continues
to sound even though the door or window is
immediately closed again.

Time delay action is realized by using the
cool-off time of an indirectly-heated vacuum
tube. As the owner prepares to close up
shop, he flicks on a switch and leaves it on
for about 30 seconds. When he is ready to
go out the door, he moves the switch to the
“off” position and leaves through the pro-
tected exit. About 25 seconds later, the
system is ready to operate. When the door
is next opened, the alarm bell will com-
mence ringing. It will continue to ring until

November, 1954

This burglar alarm can
be built at home eco-
nomically and has
some interest-

the door is closed and a reset buttan, S., is
pressed.

Operation of this alarm system depends
upon the functioning of certain switches
and two relays. Door and window contact
switches close a circuit when the door or
window is opened. Many places of business
already have “make-break’ buttons on their
doorways to announce the opening of the
door; these can be used without change. If
windows as well as doors are to be pro-
tected, their contacts must be wired in
parallel with the door contact. Small strips
of spring steel may be bent to shape so that
a momentary contact is made when the win-
dow is opened an inch or two. The drawing
illustrates one possible design as well as the
parallel wiring. The reset switch, Ss, 18 a
push-button switch which opens the circuit
when the button is depressed. Relay RL.
is a 110-volt d.c. relay of the single-pole,
double-throw variety, having a 1.5 to 2 watt
coil. R. is used to drop the output of V: to the
proper voltage for the coil. Only the upper,
normally-closed, stationary contact is used.
When RL. is energized, one circuit is broken.
RL. is a 117-volt a.c. relay which provides
double-pole, double-throw switching. Only
the lower, normally-open, contacts are used.
When RL. is energized, two circuits are
closed.
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Functioning of the alarm can be followed
on the schematic. After S: has been turned
“on” for about 30 seconds and then “off” as
mentioned previously, the cathode of V; con-
tinues to emit electrons for 20 or 30 seconds,
so that RL, is energized while the owner
leaves through the door. RL: cannot ener-
gize and the bell cannot ring. After the
cathode of V, cools, RL: is de-energized and
the circuit from the left side of the a.c. line
to the door contact is completed. If the
door is opened, the door contact completes
the circuit through 8s, through the reset
switch, through the alarm bell, and to the
right side of the line. The bell rings. At the
same time, the circuit is completed through
the door contact, through Ss and through
the coil of RL., to the right side of the line,
So that RL. is energized. The relay is
latched, that is, held energized by the ac-
tion of a circuit which the relay itself com-
pletes when it is energized. The latching
circuit is from the left side of the line,
through the contacts of RL., through 8.,
through the coil of RL., and to the right side
of the line. Once energized, the relay can-
not be de-energized except by pressing the
reset button. As long as RL. remains en-
ergized, there is a second path of current
to operate the alarm bell, from the left side
of the line, through the contacts of RL.,
through the alarm bell, and to the right
side of the line. The bell will continue to
ring until the door is closed and the reset

button is pressed. The functioning of the
alarm system, as described, assumes the use
of a 117-volt a.c. bell. If a low voltage d.c.
bell is used, its circuit is completed through
the second pair of contacts on the relay, as
shown in the diagram, and the bell will ring
when the relay is energized.

The system can be disabled, so that the
alarm bell will not ring when the door is
opened, by placing a switch in one leg of the
a.c. line, as indicated at X. Alternatively,
the door contact can be used to operate a
conventional door chime during the day, by
inserting the single-pole, double-throw
switch, 8, as indicated by the dotted lines.

The metal box used in the construction of
the model measures 3“x4”x5” and has top
and bottom plates secured to the frame with
self-tapping screws. All the components
except the switch, reset button, and termi-
nals are fastened to the bottom plate and
wired before the case is assembled. The
switch, button, and binding posts are wired
in last, using rather long tie leads to facili-
tate the final assembly. The binding posts
must be carefully insulated from the panel
to prevent short circuits.

The tube socket is mounted on one-inch
brass cylinders tapped top and bottom for
6-32 machine screws; the hole in the top
plate permits the tube to peep through and
serve as an “on-off” indicator while, at the
same time, the danger of overheating is
eliminated. END

LINE PLUG

CONNECTIONS MARKED A
ARE TO MOVABLE ARMS
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CONNECT SWITCH S3 IN THE LEAD FROM BP4 TO RL2
IF OOOR CHIME IS DESIRED. SEE TEXT FOR DETAILS

ALL BINDING POSTS ARE INSULATED FROM CHASSIS
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Ri——1000 ochm. 2 w. res.

C:—8uld., 15¢ v., electrolytic capacitor

RL —S.p.d.t. 1elay. 110-volts a.c. (sze fext)

RL-—D.p.d.t. relcy, 117-volts a.c.

S)--8.p.s.t. toggle switch

S.——Push-button switch, reset spring, rormally
closed

S+—S.p.d.t. toggle switck (optional. see text)

V.—117Z6GT tubz

“Make-break” chime-ringing door comtact switch
and window cortact switches as required

F'x4''x5” steel cabinet with removable top and
bottom plaies 2

Octal socket, mclded Bakelite

Two 17 long brass cylinders, tapped ct both ends
for 6-32 screws

Six insulatec binding posts-with fiber shoulder
washers

Eight 6-32 machine screws
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cover removed. chowing the tube and the
twe relays in the cabinet, the binding
posts below, S, at right. and S: above.

000000 20C0O00COOES S OO OOS

The flush mounting door switch used with the
burglar alarm is of the type often used to
operate a door chime when the door is opened.

5" SHAPED SasH WINDOW

SPRNG l / / ;//

|

l

TO DOOR CONTACT

W30® BLOCK
SCREWED / L
TG WINCDOW
FRAME

j =
AR switch of
this type for
window protec-
tion can be homemade. Note: Onea side
is ccnnected to the ac. line. To avoid a
shock hazard, tke contact should be cov-
ered so it cannot be touched accidentally.

To canirad a d.c. alarm bell, connect this
circuft to the indirated contacts on RL..

Tog view cf the completed anit with the
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HOW RADAR WORKS

By G. LOUIS ENEGUE

F YOU'VE ever shouted towards a cliff-

side or a large building and heard your
echo return, you've demonstrated the basic
operating principle of radar. An echo oc-
curs because sound is bounced back or “re-
flected” by the distant cliff or building :
similarly, radar may be used to locate
unseen objects because such objects re-
flect high-frequency radio signals.

“Radar” is a coined word, made up from
the initial letters in the expression RAdio
Detection And Ranging. Radar, then, is
used to detect the presence of some object,
such as an airplane, a ship, or an iceberg.

The function of radar is to first establish
the presence of an object and then to pro-
vide pertinent information regarding its
location (i.e., the distance, azimuth, and
height) on a cathode-ray screen in such a

Fig. 1. The three factors
that must be determined
in order to provide
the radar indication.

NORTH

= POSITION

manner that it can be quickly interpreted
by the radar operator.

To determine the position of an object
in space, we need three pieces of informa-
tion. First, of course, we must know its
distance or range. Then, if we consider a
straight line to be drawn from our posi-
tion to the unknown object, we must know
the angle this line makes with some
predetermined reference line along the
ground (such as true North). This meas-
urement is called the azimuth. Finally, we
must know the angle this line makes with
respect to the ground plane, or the angle
of elevation. These three factors are illus-
trated in Fig. 1.

Before considering how the radar system
is used to determine azimuth and eleva-
tion, let’s first consider the type of an-
tennas used at most television transmitters.
These antennas transmit equally well in all
directions and are said to be omnidirec-
tional. In a radar system, on the other
hand, a reflector is used behind the anten-
na proper in order to concentrate the radio
energy into a narrow beam, much like the
reflector used in a searchlight to concen-
trate the light into a tight beam—in fact,
in some radar installations, the appearance
of the antenna and reflector assembly
closely resembles that of a high-power
searchlight.

In commercial radar installations, the
antenna is generally rotated and tilted by
motors, with remote indicating devices at

Block diagram showing essential components
which constitute a complete radar system,

Indicators used with radar antenna.

RADAR i
5 ANTENNA

or-g" 1

CIRCUIT = j
VERY HIGH VERY HIGH
FREQUENCY FREQUENGY

RADIO RADIO

. TRANSMITTER RECEIVER

RADAR
ANTENNA

ELEVATION

=N

PULSE @

CATHODE RAY

© GENERATOR

TUBE INDICATOR

AZIMUTH
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therefore, we know how long it takes the
transmitted radio signal to reach the un-
known target object and return, wec can
calculate the distance to the object. We
simply multiply the speed by the time re-
quired for the signal to go out and return.
This gives us the tolal distance the radio
wave has traveled. The actual distance to
the target is half this value.

The actual mechanics of sending out a
signal and picking up its echo to deter-
mine the azimuth and height of an object
are rather simple and can be easily under-

ceiver is used to control the vertical move-
ment of the electron beam in the cathode-
ray tube. Thus a heavy pulse, known as
a “pip,” appears on the screcen of the tube
at the beginning of the horizontal sweep,
with this pulse representing the outgoing
signal. See Fig. 2. If the transmitted
signal strikes an object and is reflected
back to the antenna, the receiver will de-
tect and amplify it, and apply it to the
cathode-ray tube, producing another ver-
tical deflection on the screen of the tube.
This is the target pulse.



