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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 .

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

WWW amerncartadioRigstery com
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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. '—Adam

Kramlik, Jr., Sunneytown,
o § h Pennsylvania.

“Ur to our necks in Radio-
Televison work. Four other #
| NR nmen work here. Am

hapay with my wark.” -
‘ Glen eterson, Bradford,
Ont, Canada, dn

= “Am doing Radio aad
Television Servicing [all
= m! time. Now have my own

ihop I owe my success to
.& _R.1."— Curtis Stath, Ft.
J Madison, lows,

“Am with WCOQC. NR]
, course can't bhe beat. N
trouble passing lst cldss 1

| Radio- Dh%nehccnmexa]m N{.
—Jesse W. Parker, Meri- e
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

- ' Amerlcas Fast Growi
You Good Pay—Bright Future—Security

thon any other man. OUR 40th V!AR

ng Industry Offers

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
Low to tix 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-
ence 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.

The Tested Way
y 7 To Better Pay!

FOR GOOD PAY JOBS IN

ADIO-TELEY] SION

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

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 mil 1on hox2s now hive Tebuision
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 pt actical, therongh;
6i-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

Zone State

City
write in date

VETS i,

POPULAR ELECTRONICS is pubtished monthly by Ziff-Davis Publ Publishing Company, Wlllum B. Zifi. Chai-man of (he Board (1948-

1953) at 64 E. Lake st.,

Chicugo 1, IIl. Second Class Entry p

ending at Post Office,

Chicago, 11l. SU3SCRIPTION RATES: 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

Nlow tn M.nk(r \[nn(y in
NNG PLAN Radin-Television”. PLUS an Age
“‘u actual snmple .\'x.ruyl)crry '
. !n' - Lessorr without oliligation—ALL
. LM ‘h FREE. Mail coupon NOW! "
- - : _-Zone- Stafe 3
.-------;—:‘h-.*;—.—.—.:.—.;-.w.‘—.»a-“'..“J
November, 1954 5
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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 Trapsis-
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 TED smelcp e Ol
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 cee. 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
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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 I. 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 courscs. 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,

( 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 AVIATION CIVIL, STRUCTURAL LEADERSHIP RAILROAD
and BUILDING O Aeronautical Engineering Jr. ENGINEERING O Foremanship ) O Ais Brakes (] Car Inspector
CONSTRUCTION O Aircraft & Engine Mechanic O Civil Engineering O Industrial Supervision O Diesef Locomotive

[ Leadership and Organization
O Personnel-Labor Relations

BUSINESS
[ Advertising

0 Construction Engineering

O Losomotive Engineer
O Highway Engineering i

O Air Conditioning —Refrig. O Seition Foreman

O Architecture

i Bookkeeping and Accounting O Reading Struct. Blueprints MECHANICAL STEAM AND
B Eﬂ::ﬂ:gg Lonifactor Bt Nk ion O Sanitary Engineering AND SHOP DIESEL POWEFR
O Carpenter and Mill Work O Business Correspondence O Structural Engineering O Gas—Electric Welding O Combustion Engineering
O Estimating [ Certified Public Accounting [ Surveying and Mapping O Heat Treatment O Metallurgy O Diesel—Elec. [ Dieszl Eng's
O Heating [ Creative Salesmanship DRAFTING O Industrial Engineering O Electric Light and Power
O Painting Contractor O Federai Tax O Aircratt Drafting O Induslrial Instrumentation O Stationary Fireman
O Plumbing O Letter-writing improvement  [J Architectural Drafting O Industrial Supervision O Stationary Steam Engineering

TEXTILE
[ Carding and Spinning
O Cotton, Rayon, Wooler: Mig.
O Finishing and Dyeing
O Loom Fixing
O Textile Designing
O Teztile Eng'r'g O Throwing
O Sheet Metal Worker [ Warping and Weaving
O Tool Design O Toolmaking MISCELLANEOUS
RADIO, TELEVISION [J Damestic Retrigeration
O Electronics O Marine Engineering
O Practical Radio—TV Eng'r'ng O Oczan Navigation

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

[ Machine Design-Drafting
O Machine Shop Inspection
[ Machine Shop Practice
O Mechanical Engineering
O Quatity Controf

O Reading Shop Blueprinis
O Refrigeration

] Managing Small Business

[ Office Management

[ Retail Business Management

[ Sales Managemént

[ Stenographic-Secretarial

O Traffic Management
CHEMISTRY

[ Analytical Chemistry

0O Chemical Engineering

O Chem. Lab. Technician

O General Chemistry

[ Natural Gas Prod. & Trans.

O Reading Arch. Blueprints
[ Steamfitting
ART
3 Cartooning
O Commercial Art
[ Fashion {llustrating
O Magazine llustrating
O Show Card and Sign Lettering
O Sketching and Painting
AUTOMOTIVE
O Auto Body Rebuilding

O Auto Etec. Technician [0 Petroleum Engineering O Good English O Radio and TV Servicing D Shipfitting
O Auto-Engine Tune Up U Plastics [ High School Subjects O Radio Operating O Strort Story Writing
O Automobile Mechanic () Pulp and Paper Making O Mathematics O Television—Technician O Teiephony
Name._. - Age Home Addres. = — e —
City_ " — _Zone. State____ _Working Hours_ .M. to P.M.

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

PORTABLE PHONOGRAPH

N Size 2V x 2V2 x 4V5.
> 35-40 Watts.
=4 ] v List $15.95
— '"MASTER'' Model 6.51160
40-50 Watts.
E5vs ., Size 4"x5"x 6

List $27.50
*"SUPER'' Model 6-71160

DICTATING MACHINE

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
JSNe<io™  75-100 Watts.  Automatic
s N4 On-Off Switeh, ) .

ELECTRIC SHAVER (RS
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

November, 1954
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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 A8 1 oAx4 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 | 12v6GT 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:;:o:“i:il’. ‘:"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
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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

IRS
vz

=

TUNING

A
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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%

—> Inside view of lroadcas

with the two parts of the cab-

inet separated showing all

the parts mounted and wired.

TUNING
CAPACITOR

65-340ppta
(cal
ANTENNA
JACK
(INSULATE
FROM
CABINET)

100putd.

(ca) ’
f"’

LA
,/ @3

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

ter
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7=

—"7
7

1LEVOLT A" BATTER
1
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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

=

[<]

tt————————— ©

w

x

o

I

SECONDARY o
(NOT USED)

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

FILAMENT TRANSFORMER
OR BELL RINGING TRANS-
FORMER

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

The spool of wire set
on a transformer picks
up a.c. hum by induc-
tion. When the key is
pressed, tone is heard.

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

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
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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
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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.
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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

WWW amercarradioRigetery com


www.americanradiohistory.com

2

Hovzmber, §5¢

TV

S
%
STAC4ED WNLINE

2
&

AEGY BACK |

VINDOW

ALL DIRECTIONAL

CO.INEAR

2-CHANNEL YAG!

STACKE) 82-CH ANNE

COUBLE “w*
H

WWW akmerieaniadiahicstary com

FROMBONE

~ONICAL

P

7-7

|

S-ELEMENT vag

23


www.americanradiohistory.com

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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AT A TWIRL

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 whieh mid-
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
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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.
26 POPULAR ELECTRONICS
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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 ¢
oo T

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

POPULAR ELECTRONICS
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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,

November, 1954

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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R = - —— =

'PRESS FIT FOR 5 PRONG

SUB-MIN, SOCKET HOLES MARKED "X

TO BE EYELETED *
326"
38" 5/16"
3/32—15_> i
GROUND
ElELET
|
—0 s
: i
116" i
532 | \Jo—4-
Fig. 4. The chassis & ! "
for the receiver is a ' - LS
rectangular piece of T 9/16"
Micarta drilled and d | l5/|5
cut for the various 3 g [ {
components as shown. i el 14" e i
e I 5/8"
i
- 2 116" !
L . .
g- ,2 5/16 >
- 212" -

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
B AN
> *fé'*%' .\_'...” =

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.
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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
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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.
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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.

34 POPULAR ELECTRONICS
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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!

November, 1954 35
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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.

5 ==
2 o
y <
EID N
ﬁ.‘_."

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,

November, 1954

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
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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.

38
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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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Wait (BS)

End »f Messag= (AR)

Invitation to transmit

End >f work (SK)

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

November, 1954

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

39
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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-

40

ST

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

POPULAR ELECTRONICS
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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

MNovember, 1954

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.
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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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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

Navember, 1954

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.
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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-

November, 1954

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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HI7V.ALC.

RZ:W

SPEAKER

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.

‘;ﬁ"w.
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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.

WWW ammerieaniadiohistary com
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4 The “Vertical Centering” control can be used
to move the spot or the pattern up or, down,

Py

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.

. = - e
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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.

= o y
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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.

November, 1954

rms———

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.

POPULAR ELECTRONICS

WWW amercarradioRigstery com


www.americanradiohistory.com

O

[ o

(s) ¢
4 SWITCH . A
1000y te.

- 9V 13y 4+ AL

o i G :

= ELECTROLYTIC | ‘

CAPACITOR ouUTRUT

1 TERMINALS
UNUSED

RLI=SIOMA TYPE 4F BOOOOHM D.C. RELAY (ADJUST FOR IMA,
. QPERATION}

¥

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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TIME-DELAY

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
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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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Tog view cf the completed anit with the
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

SPRING l ¥ v ;//

|

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..
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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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Radar equipment mounted in a truck and
trailer, used primarily for airport surveillance.

the operator’s position to show the set-
ting of the antenna, and hence the azi-
muth and elevation of a detected object.

Since the velocity of a radio wave in
space is accurately known (186,000 miles-
per-second) it is relatively casy to deter-
mine the range of the target object. If,
therefore, we know how long it takes the
transmitted radio signal to reach the un-
known target object and return, we 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-
stood even though the operation of the
entire radar system is complex and hard
to grasp.

To determine how long the radar signal
takes to travel from the antenna to the
target object is not as simple. A radar
system {ransmits the signal in short, high-
powered bursts, or pulses, of energy. At
the same time a portion of this trans-
mitted pulse signal serves to control the
horizontal movement of an electron beam

November, 1954

REFLECTED
TARGET
PULSE

Fig. 2. "Pips” on radar screen represent-
ing both transmitted signal and an echo.

Fig. 3. The “shadow map” pattern produced
by a second type of radar unit. See Fig. 2.

SWEEPING

across the face of a cathode-ray tube
(somewhat similar to the picture tube used
in television receivers and in oscilloscopes).
Simultaneously a portion of this trans-
mitted pulse is picked up and amplified by
the very-high-frequency radio receiver
used in the system. The output of the re-
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 screen 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.

The distance between the transmitted
pulse and the reflected pulse on the screen
of the cathode-ray tube is directly propor-
tional to the distance to the target, and
it is only necessary to know the scale re-
lationships of the equipment to determine
the distance to the object. It is possible, if
desired, to calibrate the cathode-ray tube
directly in yards or miles.

In addition to the functions just de-
scribed, another type of radar unit has
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the clectron beam of the cathode-ray tube
sweep outward from the center instcad
ol horizontally across the screen. At the
same time, the beam is rotated around
the tube face in synchronization with a
continuously rotating antenna. This type
of radar will produce a “shadow map” of
nearby objects and terrain, similar to the
one shown in Fig. 3. Although all details
are not visible, a skilled operator is able
to identify ships, rivers, islands, and other
objects appearing on the screen. END

GROMMET FOR TWIN-LEAD

HEN twin-lead

is run through
chassis, make a slot
for the grommet
rather than a hole
for better fit.

For standard
lead, use grommet
with 844" hole and %” o. d. The slot in
chassis should be %” long and %4” wide
with round ends, carefully filed. . AT.

oo

POLARITY TESTER FOR CRYSTAL DIODES

PLUG INTO I7V.AC. LINE. REVERSE
PLUG IF YOU HEAR SLIGHT HUM

CRYSTAL DIODE OF
UNKNOWN POLARITY

08 OR
SMALLER

CATH

XTAL DIODE
OF KNOWN

L POLARITY

CRYSTAL DIODE
OF UNKNOWN
POLARITY

49
CRYSTAL DIODE OF

KNOWN POLARITY
a) [1:}]

CRYSTAL set experimenters and other
users of crystal diodes often run across
diodes from which the polarity markings
have been worn. Since the polarity can-
not be determined by inspection, herc is a
quick and accurate way to determine the
polarity of these “mystery” units, provid-

A4-WATT TRANSMITTER

]OHN H. T. HINTON of Atlanta, Georgia,
a 16-year-old radio amateur, has passed
along this circuit as his answer to the
problem of constructing a compact, low-
power c.w. transmitter.

According to John, despite its size this
4 watt unit is capable of surprising per-
formance for local work when used with
a good antenna. He has had good reports
at distances up to 25 miles. When used
as a portable, an 80-meter whip antenna
can be used for short distances (up to 5
miles).

Using a 1S4 oscillator, the circuit can
be loaded up to 6 ma. at 67% volts. Any
crystal on the 80-mcter band may be used,
although John used a 3735 kec. one.

With another coil, other bands may be
covered but must be operated straight-
through on the crystal frequency.

The whole unit, including batteries, may
be constructed in a box 7" x 3%k" x 2”.
The key is mounted on top of the box. A
phone-tip jack is used for the antenna lead
so the whip can be plugged into it. The

&0

ing you have at least onc crystal on hand
of known polarity.

As shown in the diagram, (A), conncct
the crystal of known polarity into the
crystal receiver circuit (it doesn’t matter
which way you connect this crystal just
$o you get a good signal from a local sta-
tion) and then shunt the crystal of un-
known polarity directly across it.

If the signal is not affected or only
slightly affected, then the diode under test
has the same polarity as the one in the
circuit. If the signal cancels out then the
polarity of the diode under test is the
direct opposite of the one in the circuit.
Mark the polarity on the tested crystal
with India ink or a little spot of red paint.

A simple circuit for those who do not
own a crystal receiver is shown in dia-
gram (B) . . . . . . . . . . AT

FOR LOCAL CONTACTS

pi-output enables random lengths of wire
to be used as the antenna.

If desired, a 90-volt battery can be sub-
stituted to provide greater output. END

R;—47.000 ohm, 15 w. res.

C,—.002 ptd., 100 v. capacitor

C2—.01 pfd., 100 v. capacitor

Cs, C+—100 putd. var. capacitor
RFC,—2.5 mhy. r.f. choke

L,—30 t. Litz wire on /4” form
Xtal.—3735 ke. crystal (see text)

V—154 tube

1—1.5 volt flashlight battery

1—6714% volt hearing-aid battery

4 WATT.
3735 kL.

L RF OUTRUT

POPULAR ELECTRONICS

WWW amercarradioRietery com


www.americanradiohistory.com

GIANT KLYSTRON
ELECTRONIC TUBE

RADAR units capable of reaching far beyond
present limits are a step closer to reality with
the development of a powerful giant electronic
tube, the megawatt klystron.

The tube is eight feet tall and is the first
capable of producing millions of watts of pre-
cisely-controlled radar power for military sys-
tems. A new “electron packing” technique, de-
veloped by Sperry Gyroscope Company, made
possible the tremendous powers of this new tube.

The new tube produces 4,000,000 watts of
peak power more than 250 times that developed
in the radar that beamed pulses to the moon and
back in 1946. The frequency cof this power can
be held 20 to 200 times closer than the frequency
limits of ordinary radio or TV transmitters in
the United States.

An electron gun in the base of the tube shoots
a siream of electrons through the vacuum of
three hollow copper doughnuts, called rhumba-
trons, so named because of the rhythmic motion
of electrons within these cavities. Power output
of the tube depends on the number of electrons
that can be forced through the holes in the
rhumbatrons. These electrons can be increased
up to a certain point, then are thrown out of the
beam and dissipated as heat. END

s

The spoke-like, all-
direction antenna seen |
on the stcrboard side
of the boat and ris-
ing above the cabin
roof, permits good TV
o reception aboard this
¥ cabin cruiser. The an-
]

D

tenna is made by All-
Channel Antenna Corp.

November, 1954
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A LIGHT SUBJECT

ARL ANDERSON entered his home in

his usual forceful manner. That is, he
took a giant step across the threshold and
clung tightly to the doorknob until the
slamming door stopped him in mid-stride.
He next dog-trotted down the hall to the
open door of the living room where he
stopped briefly to execute a graceful push-
shot with his schoolbooks to the davenport
cushions. Finally he sailed into the Kitchen
like a whirling dervish. With almost a con-
tinuous motion he jerked open the refrig-
cerator door, lifted out a pint bottle of
chocolate milk, downed it with four or five
thirsty gulps, and banged the door shut. The
empty bottle went into the sink with a
jangling clafter as the boy slammed out
the back door.

Upstairs in her sewing room Mrs. Ander-
son listened to the progress of this minia-
ture door-slamming tornado through the
downstairs part of her house without any
particular sign of annoyance. In the first
place, she was used to it; and in the second,
she experienced that warm feeling of con-
tentment a mother always knows when her
children, be they four or forty years of
age, arc safely home. Even though Carl
had gone out the back door she knew he
was headed no farther than the basement
“laboratory” of his friend, Jerry Bishop,
next door.

As Carl skipped down the outside base-
ment steps and burst through the door, his
eyes were met by a singular sight. Jerry’s
well-padded form was sprawled on the
couch at one side of the room. Although
it was still broad daylight, he held a lighted
flashlight in his hand and was waving the
narrow beam languidly back and forth
across the face of what looked like a small
birdhouse sitting on the workbench along
the opposite wall. Each time the spot of
light passed over the quarter-sized open-
ing in the face of this box, an electric bell
lying on the bench beside it gave out with
a brief “br-r-r-ing” of sound.

Carl slumped against the doorjamb and
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said lugubriously, “I’'ve heen afraid of this.
The mad genius has finally flipped his lid.
That's what comes of reading physics texts
and tube manuals instead of comic books
like any other redblooded American boy.
I'm a little disappointed, though, in the
lack of originality. Old Diogenes used
that carrying-a-light-in-the-daytime rou-
tine several centuries ago.”

“That’s our boy!” Jerry murmured as
he grinned across at Carl. “If you can't
understand it, belittle it, is the motto, huh?
Had you not been so busy trying to lash
your feeble intellect into thinking up a
wisecrack about the flashlight, you might
have noticed some connection between my
moving its beam back and forth and the

_ringing of the bell.”

“S0-0-0-0,” Carl drawled with quizzical-
ly arched eyebrows.

“So I'm experimenting with photoelec-
tric cells. Notice that as long as I keep
the beam of light on the cell through that
small opening in the box the bell continues
to ring, but it stops as soon as the light is
turned away.”

“Say, how about that! That's pretty
neat!” Carl said with sudden enthusiasm.
“Let me do it. How does it work?” he
asked as Jerry let him take the flashlight
and play it back and forth acress the
opening in the box.

“You really want to know or are you
just asking to be polite?” Jerry demanded.

“I really want to know, Stupid!” Carl
growled, “and you're just aching to lec-
ture; so quit stalling and get on with it.”

“Okay, but first I've got to know if you
remember anything at all of what you
learned in physics about the construction
of an atom.”

“Of course I remember,” Carl said in-
dignantly. “An atom has a positive nu-
cleus about which circle tiny negative do-
jiggers of electricity called electrons.
There are always just enough of thesc
electrons in a normal atom so that their
total negative charge is equal to the posi-
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tive charge of the nucleus, leaving the
atom with a neutral charge. Under some
circumstances, though, an electron can be
pried loose from its atom and go bucketing
around by itself. An atom that has lost an
electron assumes a positive charge and is
called an ion. Electrons are attracted to
any positively charged object; ions have a
yen for negatively charged things.”

“You amaze me!’ Jerry remarked as he
lifted up the lid of the box on the bench
and pulled out a small glass photoelectric
cell. “You can see this cell only has two
elements in it. That half-cylinder is the
cathode, and the little rod in the middle
is the anode. Notice the inside surface
of the semi-cylinder is coated with a kind
of silvery-colored gunk. The stuff may be
one of several different substances, but
whatever one is used in this particular
tube, its main characteristic is that elec-
trons are given off from its surface when-
ever light falls upon it. Up to a certain
point, the more light that falls on this
cathode coating the more electrons are
emitted.”

“What's inside the bulb besides the cath-
ode and anode?”

“Mostly plenty of nothing. Maintaining a
high vacuum inside the bulb greatly aids
the emission of electrons from the cathode
and helps them cross over to the anode.”

“Why do they go to the anode?”

“Because it is positively charged with re-
spect to the cathode. You will remember
you told me a positively-charged object
has a great attraction for free electrons.
In this case the anode is ninety volts posi-
tive with respect to the cathode, and there
is a steady stream of electrons from the
cathode to the anode. Any time you have
a stream of electrons all moving in the
same direction you have an electrical cur-
rent, for an electric current is made up of
a movement of electrons. Before I forget
it, I had better mention that while this
particular tube is of the high vacuum
type, some photoelectric cells have a con-
trolled amount of gas inside the bulb.”

“What's the idea?”

“It increases the sensitivity. Let me
think how I can explain this. Oh yes, now
I've got it. Did you ever see an apple
fall from the very tiptop of a tree heavily
loaded with dead-ripe fruit?”

“Suppose I have, but what’s that got to
do with photocells?”

“Perhaps you noticed that on the way
down the falling apple struck other apples
and dislodged them so they fell with it.
The branches on which these apples had
been clinging jerked upward as they were
freed of the weight of the dislodged fruit,
and this movement knocked loose still more
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apples from the branches above them. The
net result could easily be a dozen apples
falling to the ground as the result of the
loosening of that first apple from its stem.

“The same thing happens inside the gas
type photoelectric cell.- As an electron is
scampering merrily along toward the
anode, it collides with a gas atom and
knocks loose one or more electrons from
the atom that immediately join it on its
short and speedy journey. The gas atom,
converted into an ion by the loss of an
electron, is attracted to the cathode. As
it falls into the cathode the smash knocks
loose still more electrons that are then
free to go to the anode. Just as happened
with the apples, for every electron that
is freed from the cathode by the influence
of light falling upon it, a half-dozen or so
electrons may reach the anode. This great-
ly increases the sensitivity of the cell.”

“Then why aren’t all photoelectric cells
of the gas type?”

“A shrewd question, Carlos mi amigo,
but there is an answer: while gas cells
have a higher sensitivity than vacuum
types, the latter have higher internal re-
sistance, maintain a more constant sensi-
tivity throughout their life, and are not so
easily damaged by applying higher than
rated voltages.”

“How come you've got other parts in
this box? I see another tube in here be-
sides a relay and a bunch of resistors.
Why don’t you just. put the relay that
turns the bell on and off in the anode cir-
cuit of the photoelectric cell and let the
current flowing through the cell open and
close it?”

“Because the current through the cell is
very tiny, being measured in microamperes.
A relay that would wark on such a tiny
current would be very delicate and unde-
pendable. It is much better to employ

some sort of current amplifying tube be-
tween the cell and the relay. That tube

(Continued on page 108)
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Equipment
for Radio Contro

Fig. 1, Radio control ed model airplane shown with its transmitter

NE of the most fascinating and cduca-

tional hobbies to have appeared in re-
cent years is the use of radio to control
airplane and boat models. This is a natural
outgrowth of the use of radio for perform-
ing various chores, from opening garage
doors to operating automatic fire-alarm
systems. Radio control of models also is
intriguing to the experimenter because it
enables him to imitate, in a small way,
such military techniques as radio control
of target planes and certain types of mis-
sile guidance.

No matter what its function, most radio
control apparatus consists, in general, of the
transmitter, the receiver, and an actuator
or performer, see Fig. 2.

The transmitter, of course, generates the

PUBBER BAND
1USED WITH MOST
ESCN’EMENTSI

RECEIVER

TRANSMITTER
ANTENNA ANTENNA

TRANSMITTER
ESCAPEMENT,
e ACTUATOA
) switck ¢ BT
i 3
e e e o wnd

TRANSWT TER
BATTERES

Fig. 2. Diagram of various
basic parts of radio-con.
trol equipment for models
and how they tie together,

Fig. 3. A typical 465 mc, Citi.
zens band receiver, which can be
used for the control of model airplanes.
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MECHANICAL SHAFT QUTPUT

and control switch. The switch resembles the “joystick” in life-
size planes; its position determines the model's flight direction.

controlling signal and sends it via an an-
tenna into space. The signal may be a con-
tinuous wave (c.w.) or tone modulated.
The frequencies usually used are the 27.25
mc. and 465 mc. Citizens band, for which
an operator’s license is not required. A
switch is included in the transmitter to
either make and break the circuit or, in
more complicated arrangements, to cause
a completely automatic sequence of signals
to ke sent out. The switch associated with
the latter type of control often is a lever or
wheel which is moved in a manner similar
to the actual control on the life-sized
cquipment, see Fig. 1.

Power for the transmitter is generally
obtained from a self-contained power sup-
ply using “B” and “A” batteries. The an-
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tenna usually plugs right into the trans-
mitter case. Its length is critical, being %
or % of the wavelength of the controlling
signal.

The receiver detects the signal sent out
by the transmitter, separates the various
control signals, and routes each one to the
proper relay for fulfillment, see Fig. 3.
Since the receiver must be small and light-
weight to interfere as little as possible with
the operation of the model in which it is
mounted, its power supply must also be
small and light. Usually, hearing-aid “B”
and “C” batteries and penlight cells are
used.

On 27.25 mec. the receiving antenna con-
sists of stranded copper wire from 18 to 24
inches long. For 465 mc. part of the re-
ceiver input circuit may be used.

The actuator or performer is the device
which is operated by the receiver relay to
cause mechanical motion. Various types of
actuators or “escapements’” are shown in
Fig. 4.

Which type of radio-control equipment is
used for any particular model depends
upon the size of the model, the type (air,
marine, etc.), the number of controls de-
sired and, of course, the cost. However, no
matter what the application, a good radio-
control system should meet the following
criteria:

1. It must operate on the Citizens band
if you have no license, or on 50 mc. and
above if you are a licensed amateur. (The
higher frequencies have less interference
and require smaller components.)
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2. The size and weight of the receiver
and its power supply must be compatible
with the space available in the model. A
minimum number of batteries, with the
longest life possible, should be used.

3. The receiver should be capable of sup-
plying the necessary number of channels
for the number of functions desired.

4. The operation of the transmitter con-
trol switch should be relatively simple. The
ideal might be a “joystick” for model air-
craft, or a steering wheel for cars and
boats.

5. The receiver should be capable of cor-
rect operation at a range of from % to %
mile from a transmitter whose output is
from % to 5 watts.

6. The receiver should be able to reject
signals other than the frequency of its own
transmitter.

7. The receiver and actuator should be
so constructed as to be able to take normal
usage shocks.

8. The system should be capable of re-
liable operation. Circuits should not drift.

9. The transmitter and receiver should
contain a minimum number of special
parts for easy serviceability. The equip-
ment should be capable of being tested
with a minimum amount of external test
equipment.

10. The number of adjustments should
be of a minimum, and these should be of a
permanent nature when once set. |

Future articles will describe in greater
detail each of the vital parts of typical
radio-control systems. Enp

Fig. 4. Various types
of escapements and ac-
tuators used in radio
control: at the top.
an escapement; below
itt a motor actuator
and two servos; to the
left, a “flyball” ac-
tuator; on the right,
a heavy escapement.
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CHECKlNG AND
CHANGING

'PHONOGRAPH
PICKUP UNITS

Womn crystal units are often detected ==
by lightly trying the movament of the needle. | -
Excessive back and forth movement indicates |
a defective unit. Removiag pickup from arm, |.' |
as was dolle here, is noi necessary for test. &

A DEFECTIVE pickup may be indicated if the

phonograph output is absent, weak, or distorted. !,'- f I
The same symptoms can be due to other causes. If /— P —— —
the phonograph is part of a radio-phonograph combi- |

nation, check performance on both radio and phono-
graph. If the radio is normal, the fault probably is in
the pickup or its connecting cable. Other checks and
replacement hints are given in the illustrations. END

If unit is defective, it is advis-
t able to buy a new one having
the same characteristics as the
original one. Obtaining the num-.
ber from the old one will enable
radio dealer to supply you with
a proper replacement cartridge.

== Holding the pickup arm in
an upright positlon permits screws
holding crystal to be removed.
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v

=== Slip.on clips which are usually found
on crystal cartridge terminals may be pulled
off and later genily pushed onto new untt,

Sy or

- o ks
AR Lt - Ry

l Any necessary soldering should be done
ol with clips removed from the cartridge as

o o TN
any heat applied to crystal may damage it.

I e IRt oy "
v ot g CELEREIR S .-«!}..u
e - s \‘—n\.. Yy :
» Tow) al e an Tofy
2 T ) '}w\:g\“. LS
gl - S g, Wressare
A *‘;1. ;
. i\' 4
< -

;

make sure you have sufficient
slack in the wires feedlng into
the back of the pickup arm for
the arm to ccmplete lis cvcle
without binding. Note piece of
artgum under needle of new
crystal unit for preotection while
making this particular check.

<===]{ you have a wattmeter, you
can check the power consumpticn of
your phono motor, radio, or amplifier.
Compare the reading with the value
obtained ifrom the nameplate or the
manufacturer’s service data, or with
readings which were taken when
equipment was operating normally.
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Width Control Adjustments

N LAST MONTH'S ISSUE we discussed
the adjustment of the height control in a

television receiver. Several items of im-
portance noted there are worth repeating
again because they apply to width control
adjustments as well.

1. A receiver manufacturer generally
divides his operating controls into two or
three groups. The first group is placed
prominently in view on the front panel or,
in more recent models, they may be found
either on the side or top of the receiver.

2. A second group of controls is fre-
quently placed on the front panel, but hid-
den from view by a hinged metallic plate
or cover. If the width control is not found
in this group, then it will be found on the
back panel of the receiver. This is at the
rear of the set and should be accessible
without removing the back cover of the
set.

3. The only equipment required for mak-
ing the width adjustment is a fairly large
mirror and possibly a screwdriver. The
mirror enables you to see the screen while
making adjustments on rear mounted con-
trols. Position the mirror in front of the
set so that you can see the screen by re-
flection and then proceed to make the
necessary adjustments while keeping your
eye on the screen.

Now, let us assume that the picture is
too narrow. The first job is to locate the
width control. This can take one of three
forms. It can have a knurled shaft end
which you simply grasp with your fingers
and rotate. It can also be a siotted shaft
for screwdriver adjustment. If the slot is
very narrow, a special thin bladed screw-
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driver will be needed. The third form which
the width control can take consists of a
bolt coming through a slot in the chassis
and held in place by a wing nut. This nut
is loosened, the bolt is slid back and forth
along the slot for proper width, then the
nut is tightened.

Whatever form the control assumes, the
resulting cffect on the picture is always
the same. As you rotate (or slide) the
control, picture width will change. The
width variation over the range of the con-
trol may not be very much, but it should
enable you to obtain some width increase.

If the foregoing adjustment does the job
you want, then of course there is no need
to seek any further. However, it may be
that the picture is still not wide enough to
fill the screen. In this case there is an-
other control that may be helpful if it is
available on the back panel without re-
moving the back cover. This is the drive
control and in its adjustment the following
instructions should be carefully followed,
else you may blow a fuse (in the set) or
perhaps damage a tube or receiver com-
ponent. (There will be no difficulty as long
as the instructions are followed carefully!')

With your eye on the mirror so that you
can see the picture, slowly rotate the drive
control in a clockwise direction. The pic-
ture will become wider if the set and its
circuits are functioning normally. It may
be that even when this control has been
turned to the end of its range the picture
still does not fill the screen. In that event
there is usually nothing more you can do
control-wise since it indicates that some
tube or circuit in the receiver is not oper-
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A picture with horizontal non-linearity,
Note how the right-hand side of the pic-
ture is stretched out in contrast to left.

in TV Receivers ...

ating properly. The job should now be
turned over to a professional technician.

On the other hand, you may find that as
you rotate this control, the picture be-
comes wider but, at the same time, a ver-
tical white line appears in the center of
the screen. If this happens, slowly back off
the control until the white line disappears.
Caution: Do not back it off too far.

The rcason for all of these precautionary
warnings is simply this: The drive control
regulates the amount of signal voltage
which is fed to the horizontal output am-
plifier. This is a large tube, drawing a
considerable amount of current. As long
as it receives the proper amount of sighal
or driving voltage, the current drawn by
the tube is held within safe bounds and
everything is fine. But if the drive signal
is reduced below a certain level, the tube
current rises sharply and the protective
fuse blows. In the absence of a fuse or if
the fuse is defective, the tube may burn
out, together with the horizontal output
transformer. Both are rather costly com-
ponents.

Enlargement oif the picture width may
affect picture linearity. That is, the pic-
ture may be stretched out or sgueezed to-
gether on one side, while normal over the
rest of its extent. To correct this condi-
tion, there is a horizontal linearity control
and this is rotated or slid back and forth
until the picture is linear across its entire
width. It may be necessary to make slight
retouching adjustments on the width and
drive controls in order to obtain best pic-
ture linearity, but the procedure is not
very difficult to carry out. END
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The dark strips on either side of the pic-
ture indicate that picture is too narrow.
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The Electronic

\ .

—_Flight Trainer

e

HE versatile vacuum tube that made

possible such diverse devices as long dis-
tance telephones, radios, TV sets, and the
electron microscope has also made feasible
the exact simulation of flight without
leaving the ground!

Dr. Richard C. Dehmel, chief engineer
of Curtiss-Wright, has developed a new
type of flight trainer which can simulate
the characteristics of an actual airplane.
The Dehmel trainer, which is more accu-

Dr. Richard C. Dehmel, Cuctiss-Wright chief
engineer (right), demonstrates Convair 340
radio aids simulator to Allen Bonnalie, direc-
tor of flight training for United Air Lines.

s simulator electronically dupli-
cates the performan

By LEO G. SANDS

This electronic flight

ce of the Convair 340.

rately designated as a “flight simulator,”
utilizes electron tubes and is, in reality, a
complex analog computer, truly an elec-
tronic brain.

This fantastic “flying machine” which
never leaves the ground gives the pilot
the sensation of flight. The instruments
and controls look and respond exactly like
the instruments and controls of the par-
ticular type of aircraft it is designed to
simulate.

Closeup of the Trouble Console of Electron-
ic Simulator for USAF Convair B-36 built by
Curtiss-Wright, A wide variety of prablems
can be introduced into training “flights.”
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Cockpit of flight simulator which electronically duplicates performance of Type C-124 aircratt.

Not only is the Dehmel trainer used by
the armed services for training military
pilots but it is used by the leading air-
lines to afford their skilled pilots on-the-
ground checkouts on new planes. With
the electronic flight simulator, airline pi-
lots can practice on the ground without
piling up unnecessary hours on expensive
airliners. The cost of on-the-ground train-
ing runs about $30 per hour as against
actual flying costs ranging from $250 to
$2000 per hour. In addition to the cost,
planes normally required for training
flights are thus released for payloads.

A flight simulator costs about $1,000,000
and uses approximately 1300 electron
tubes. With this device the electrically-
operated controls and instruments of the
real plane are electrically operated in the
simulator. The devices in the plane which
normally react to pressure are actuated
in the simulator by servc and related elec-
tromechanical systems. Complete naviga-
tional and landing aids are faithfully
simulated. Trainees and veteran pilots
alike can thus become thoroughly familiar
with any established airway in the world
without leaving their training base! END

So large is the Curtiss-Wright Electronic Simulator for the Convair B-36 bomber that men are dwarfed
by the unit, Simulator built for the Air Force contains an actual B-36 flight deck connected to the
Instructor’s compartment at the rear that houses flight recording instruments and radio aids equlp-
ment. To the right are the 14 analog computers needed to reproduce flight characteristlcs of the
giant, ten-engined plane. Use of an actual airplane cockpit. sound effects, and proper control

loading lends sense of
realism to air crews who
use Simulator either for
training or to keep flight
skills at peak efficiency.

SO 04 B
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ductive, the amount of plate current de-

pending upon the amount of light on tube,

Fig. 2. The cathode of the phototube emits
electrons when illuminated but stops
emitting in the dark. A straight piece of
wire is used for the anode so that it will
not block light to the cathode. (RCA tube.)

Fig. 3. Photo-relay circuits. In the for-
ward-acting circuit (A), the relay becomes
energized when the phototube is illumi-
nated. In the reverse-acting circuit (B),
relay is energized when light is blocked.

PHOTOTUBE

‘Jllll

PHOTOTUBE

PHOTOTUBE
B
m_ —_—— MICROAMME TER
TTTL
/’%//////// i ”//////
.k . /
i, //// 77 = /
7 BATTERY //%////////
i
BT w /
Fig. 1. A phototube can dlstmgulsh light
from dark. In the dark. the tube is cut
off. In the light, the tube becomes con-

The Electric Eye-

How it Works
R TS AR SRR

HE electric eye or phototube is useful in

$0 many inspection, sorting, and count-
ing applications bhecause it is able to dis-
tinguish light from dark. In the dark, the
tube becomes cut off (its plate current
drops to zero). In the light, however, the
tube carries current, the amount of cur-
rent depending upon the amount of light.

As shown in the photograph (Fig. 2),
the phototube is simple in structure. Its
cathode consists of a curved piece of metal
coated with a light-sensitive chemical. This
chemical emits electrons when it is illumi-
nated, but stops emitting in the dark. The
plate or anode of the phototube consists
of a straight piece of wire so that it will
not cast a large shadow on the cathode.

Even when it is strongly illuminated, the
phototube draws only a small amount of
plate current. Typical values of phototube
current range from about 5 to 20 micro-
amperes. Although there are relays avail-
able which will operate at these low values
of current, they are, in general, both deli-
cate and expensive. Common practice is to
use a less-sensitive, more rugged type of
relay; this relay is connected in the plate
circuit of an amplifier tube whose bias is
controlled by the phototube. Two such cir-
cuits are shown in Fig. 3. A circuit in
which the relay becomes energized when
the phototube is illuminated is known as a
forward-acting circuit. A reverse-acting
circuit is one in which the relay becomes
cnergized when the light is blocked.

A forward-acting circuit is shown in Fig.
3A. When light is allowed to reach the
phototube, electrons flow as indicated by
the arrows. This current produces a volt-
age drop across resistor R. Because the
current flow through the phototube is
small, R is made large in value in order
to produce an appreciable voltage drop.
Typical values of R range from 5 to 20
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Fig. 4. General Electric’'s Model CR7505-
K100 photo-relay unit with cover removed
showing phototube, conirol tube. sensitiv-
ity control, transformer, and the relay.

megohms. As shown on the diagram, the
polarity of the drop across R is such that
it makes the triode grid positive. The re-
sulting increase of triode plate current
causes the relay to energize. The relay con-
tacts can be used to close an cxternal cir-
cuit to a light, bell, motor, or other device.
Such circuits are used to (1) open garage
doors when the phototube is illuminated by
automobile headlights, (2) sound an alarm
and turn on sprinklers in case of fire, (3)
turn off power and sound an alarm in case
of arcing or flashover in electrical equip-
ment, etc.

A reverse-acting photo-relay circuit is
shown in Fig. 3B. As long as light reaches
the phototube in this circuit, electrons flow
as indicated by the arrows. The resulting
voltage drop across resistor B makes the
triode grid negative and keeps this tube cut
off. If the light to the phototube is now
blocked, there will be no current flow
through the phototube and no voltage drop
across R. The triode will now conduct and
its plate current will energize the relay.
Reverse-acting circuits are used to (1)
count objects passing on a conveyor belt,
(2) sound an alarm in case of intrusion,
(3) turn on lights at sundown or during
overcast weather, etc.

Most commercial photo-relays are a.c.
operated, that is, they are designed to
operate without a rectifier tube. This re-
duces the size, weight, cost, and operating
temperature of the unit. A unit of this
type is shown in the photograph of Fig. 4.
The cover for this unit, not shown in the
photograph, contains a circular opening or
window to allow the light heam to reach
the phototube inside. The control tube
whose plate current energizes the relay is
shown to the left of the phototube. The
sensitivity control is at the right. In the
background are the transformer and relay.
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PHOTOTUBE

Fig. 5. Schematic of a commercial photo-
relay. With light on phototube, drop
a¢ross R keeps grid of control tube nega-
tive. Tube operates when light is blocked.

As shown in the circuit diagram of Fig.
5, the control tube and relay are connected
in series across the secondary of the trans-
former. As long as light reaches the
phototube its plate current produces a
voltage drop across resistor R. The polar-
ity of this drop is such that it makes the
grid of the control tube negative. When
the light beam is blocked, there is no
longer a drop across R and the grid of the
control tube is no longer negative, The
control tube now draws plate current and
energizes the relay. The filter (resistor
and capacitor) across the relay prevents
the relay from chattering by holding it
closed during the half-cycle of transformer
voltage when the plate of the control tube
is negative.

The following listing shows the wide
variety of the applications of the photo-
tube: counting objects passing on con-
veyor, assembly line, etc.; foul line detec-
tor in bowling alleys; smoke and flame
alarms; detecting holes in sheet metal;
turning on lights at sundown; intrusion
and burglar alarms; controlling photo-
graphic printers and enlargers; leveling
elevators; opening doors; sorting objects
according to size, shape or color; head-
light dimmer for automobiles; color com-
parison of paints, textiles, dyes, etc.; gas
detectors; control of liquid level in tanks;
control of packaging machines; tempera-
ture controls; automatic weighing equip-
ment; and traffic light controls.

The use of such devices is on the up-
swing and their applications have become
more and more commonplace. No longer
do “self opening” doors attract curious
spectators at locations where such devices
are installed., Gradually electric eyes have
taken their place in our way of life and
been accepted as an addition to the Amer-
ican “way of life.” END
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OR trends around the country, look to the

hobby shop operator. This month, a na-
tionally known dealer, Mr. John Hillegas,
proprietor of “Reds” Hobbycraft Models,
Cleveland, Ohio, takes the soap box; trends
from other sections of the country will be
reviewed by other well known dealers in
succeeding months.

“Berkeley ‘Aerotrol’ has been the most
popular rig here,” states Hillegas, “probably
due to price, with MacNabb (‘Citizenship’)
27.255 and 465 running in second and third
spots. For second receivers, either as re-
placement for the original or for use in a
second ship, North American’s twin tube in
kit form (plus some assembled jobs) and
Control Research’s ‘Mini-Mac,” are the best
seilers.

“Most popular relays have been the Sigma
4F with Neomatic now taking the lead.
Most popular escapements have been the
Bonners, with DMECQ’s servos now in
greatest demand.

“Trend seems to be toward tone control,
even for rudder only,” Hillegas continues.
“With the increase in popularity of boats,
some interference has been noted by fliers,
and could well be from some R/C boat in
a not-too-distant lake or pond.

“Multi-control operation just beginning
to take hold here. Like the weather, every-
one talks about it. Sure we get them: like
the fellow who is going to build a B-36 (or
something) with flaps, retractable landing
gear, revolving turret, gun cameras, pow-
ered by four Morton M-5's.

“Power trend is upward. Planes formerly
powered by .19's are now getting .29’s. Most
popular single kit has been the ‘Live Wire
Trainer,” with Sterling’s ‘Tri-Pacer’ getting
a good play.”

* * &

HE Bristol, Pa., Hydro Meet (August),

with an event for R/C boats, brought out
a flotilla of interesting craft. First place
was taken by a Sterling kit of a “Chris
Craft Catalina.” 1Its powerplant was a
Pittman electric motor, connected to a 6-
volt Willard battery. Radio was the Bab-
cock single-channel modulated tone equip-
ment, the actuator a DMECO 2PN eleclric
motor-driven servo. Both are hobby shop
items. Experience shows that this combi-

4

nation will operate continuously for at least
an hour.

Another version of the same boat featured
an inboard-mounted Cameron .09 glow-plug
motor with two-speed control. Radio was
a Lorenz two-tuber, with a home built
clockwork escapement.

The very excellent suggestion was made
that course marker flags be in two colors,
say red and black, so that the pilot would
always steer to the right of the one color,
and to the left of the other.

¥ * #

AKE-OFFS of R/C model planes would

scem to be the easiest of all maneuvers
yet, for most models, take-offs are impossi-
ble. Most jobs are hand launched. Two-
wheel gears are prone to ground looping.
Seen by your PE reporter at the 23rd Na-
tional Model Airplane Championships was a
development by Claude McCullough, Ot-
tumwa, Iowa, which virtually insures arrow
straight take-off runs. Tandem wheels are
arranged in pairs, the rearmost wheel on
each side being somewhat smaller than the
front wheel. The normal landing gear strut
attaches in such manner that the spring-
loaded rear wheels are free to-bump up and
down. In action, the rear wheel resists any
tendency of the plane to deviate from a
straight line. Rudder control is effective for
steering but does not force the plane into
a ground loop. Another variation that works
equally well is a double set of normal two-
wheel landing gears, one about six inches
behind the other. Credit Ernest Kratzet,
Detroit, for this one.

E I Y

AROLD DEBOLT, Williamsville, N. Y.,
pioneer of the full symmetrical wing sec-
tion in radio control—similar to control line
stunt models—which allows him to fly in-
verted, do successive outside loops, and
other breath-taking maneuvers, states that
the future in stunt design lies in bigger,
lighter, slower, easier-to-fly machines. Un-
der construction is a ship having 1300 sq. in.
of wing area. This model will weigh only
four pounds without radio, despite its huge
size. The Schmidt five-channel radio will
weigh another two pounds, with batteries
and servos for rudder, elevators, and engine

control.

*® ® #

YSTERY of the frequently occurring
“death dives” with servo-operated ele-
vators has been solved. Air loads upon the
down elevator, it was discovered, so jammed
the gear train (etc.) that the electric motor
was not always capable of starting the con-
trol surface back to neutral. Now being
developed is a new servo capable of pro-
ducing a 20-ounce load from the neutral
position, or a 32-ounce load in coming back
to neutral from the on-control position. END
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Fig. 1. Rear view of complete system showing how microphone and cord fit into cabinet.

MALL club., church, and civic group
meetings can be a lot more enjoyable if
the chairman and guest speakers use a
public address system. You can do your
club or civie group a gocd turn by assem-
bling a small r.a. system similar to the one
shown in Fig. 5. Chances are the club
membership will be happy to vote sufficient
funds to cover all material costs.
Although fairly small (only 10”x10"x6”
over-all) and completely self-contained,
the system shawn has ample power for the
average small club or school room. The av-
erage hobbyist should be able to assemble
the entire system in a single weekend.

Amplifier Construction

A standard 5"x9%"x2" aluminum chassis
is used for the amplifier. The layout is not
critical. Just remember to keep the two
tube socxets reasonably close together,
with one socket close to the “Gain” control.

If you want to give your completed unit
a “professional” appearance, use decals to

November, [954

label all controls. These may be applied di-
rectly to the bare metal, but should be pro-
tected, after application, with two or three
coats of clear plastic. In any case, don't
apply the decals until you've completed all
drilling and punching operations. Black de-
cals were used on the model, but red decals
show up almost as well on an aluminum
background.

Drill at least four holes in the bottom
lips of the chassis. These are used when the
chassis is mounted in the cabinet.

Tube sockets and other parts are mount-
ed with standard machine screws and hex
nuts. The location of all major parts is
clearly visible in Fig. 3. Use rubber grom-
mets for protection wherever wires pass
through the chassis.

Wiring the Amplifier

The complete schematic diagram for the
amplifier is given in Fig. 4, and below and
above chassis views of the wired unit are
given in Figs. 3 and 5, respectively. The.
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location of resistors, capacitors, and other
electrical parts is clearly shown in the pic-
torial diagram of Fig. 2 and in Fig. 3. All
important parts are identified in Fig. 3.

Lead dress is not especially important
and most of the wiring is noncritical. Just
keep the leads in the signal circuits as
short as practiceble,

A printed circuit coupling plate is used
to couple the 6AU6 amplifier and the 6AS5

D

CLOSED CIRCUIT JACK
iy (8]1)

I MEG. POT.
(RI)

ELECTROLYTIC
CAPACITOR
25ptd.

POWER TRANSFORMER
{12}

o

A
—

T -"

I@ )| ““

)

vy =
/ FUSE HOLDER
% - 8 1AMP. FUSE
(F)

Fig, 2. Pictorial diagram of p.a. system showing correct hookup of all components.
) R

power output stages. This part may be re-
placed by individual components, if desired.
Parts values are given on the circuit dia-
gram of Fig. 4.

The output transformer (7T:) is mounted
on the loudspeaker and a 4-pin plug and
socket used for coupling the loudspeaker
assembly and the amplifier chassis. An elec-
trodynamic loudspeaker is used, with the
speaker field serving as a filter choke.

6V. PILOT LAMP WITH
BRACKET 8 SOCKET

SELENIUM
RECTIFIER
(RECT.N)

ELECTRODYNAMIC
LOUDSPEAKER
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If you prefer, you can substitute a PM
(permanent magnet) speaker for the elec-
trodynamic unit. If you do. install a 10
henry, 50 ma. choke in place of the speaker
field. There is ample room on the chassis
for mounting a small choke.

Cabinet Modifications

The cabinet used for the small p.a. sys-

tem is designed to serve simply as a loud-
speaker baffle and, therefore, several modi-
fications are necessary if the cabinet is to
give satisfactory service as an amplifier
carrying case. These modifications are
clearly shown in Fig. 1.

First, locate the speaker mounting holes
by holding the loudspeaker centered over
the round.speaker opening. Mark the

Ji
RIZ ‘¢
GAIN ‘]
S
cl <

rep TI
“ﬂsm

Fig. 4. Complete schematic diagram and
parts list for the compact p.a. system.

R1—1 megohm audio taper pot

Re+—3300 ohm, V2 w. res.

Rs—250,000 ohm, /2 w. res.

R:—220 ohm, 2 w. res.

Rs—33 ohm, 1, w. res.

C,—25 ufd., 25 v. elec. capacitor

Ce—.1 pifd., 200 v. capacitor

Cs, Cs, Ce—20/80/40 ufd., 150 v. elec. capacitor
(Mallory FP-311.7 in single can)

Cy+—.005 ufd., 400 v. capacitor

]i-Closed circuit jack

PC,—Printed circuit coupling plate (Erie #1404-02)

T,—OQutput trans. to match 6ASS (4500 ohms) to 6
ohm voice coil. (“Universal” type such as Merit
A-2900 may also be used)

To—Power trans. 117 v. @ 50 ma.; 6.3 v. @ 2 amps.
(Merit P-3045)

BLLE
Si
Fi

H7v.A.C

SQ—4-prong speaker socket

P,—4-prong speaker plug

Rect. 1—65 ma. selenium rectifier

PL,—6 v. pilot light assembly

Si—S.p.s.t. toggle switch

F1—1 amp. fuse with holder

Spkr.—6" electrodynamic speaker, 6-ohm voice coil,
1000 ohm field winding (see text)

V,—6AU6 tube

Vo>—6ASS tube

l—Cabinet (ICA #3935)

1—5" x 9" x 2 aluminum ckcssis (Bud #AC 403)

I-—Crystal microphone (Philmore %34)

1—Phone plug

1—Knob

2—7-pin miniature tube sockets

l—Line cord and plug
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mounting hole locations with a pencil or
scribe.

Drill four holes in the bottom of the case
to correspond to the holes previously drilled
in the lips of the amplifier chassis.

The amplifier chassis is slightly longer
than the opening in the back of the cab-
inet. Therefore, cut a %" by 3” notch in
the two side lips at the back of the cabinet.
These will permit the chassis to be slipped
into place.

Sheet metal screws are normally used to
hold the back panel in place. Replace these
with bolts and wing nuts so that the back
can be removed without tools.

Mount a 3” bolt in one side of the cabinet
and a tool rack spring clip in the opposite
side (you can obtain these at hardware and
dime stores). The bolt is used with a flat
washer and wing nut to hold the micro-
phone base. The spring clip holds the mi-
crophone itself. See Fig. 1.

Cut a 134"x8%" rectangular hole near
the bottom of the back panel, as shown in
Fig. 1. You can do this easily by punching
a %" round hole in each corner of the area
to be removed and sawing between the
punched holes with a keyhole hacksaw.

Make up a simple bracket out of alu-
minum bar stock to hold the line cord and
mount this bracket on the back panel (see
Fig. 1).

Fig. 5.
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Final Assembly and Testing

Once all wiring is completed and double-
checked for errors, install the fuse, the
tubes, and plug in the speaker. Attach a
standard phone plug to the shielded micro-
phone cable.

Plug the line cord into a standard wall
outlet and turn the amplifier “on.” After
one or two minutes warm-up, plug in the
microphone and turn up the “Gain” control.

Holding the “mike” fairly close, speak in
a normal voice. Don’t expect high gain.
Since this amplifier has been designed spe-
cifically for use in small rooms, the over-
all gain has been kept low to minimize
squealing and feedback.

The amplifier has sufficient gain for nor-
mal use if the microphone is held reason-
ably close, and the speaker uses a normal
voice. However, it is almost impossible to
get feedback and squealing under normal
operating conditions, even with the “Gain”
control full up.

Once the system has been checked out,
install the amplifier chassis in the cabinet,
using sheet metal screws.

When the line cord is coiled on its
bracket, and the microphone and its stand
mounted inside the cabinet, the entire sys-
tem may be “buttoned up” in one compact
carrying case as shown in the illustrations
of Figs. 1 and 5. END

Front and rear views of the completely assem-
bled system and top chassis view of the wired amplifier be-
fore it is slipped into the cabinet. The unit is fully self-contained.
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An artist's conception of the way the USAF's
new airborne Sperry radar reproduces what
the “turtle shell” antenna sees on the surface.

NEW, compact airborne radar unit that
assures greater safety for troop-carry-

ing transports and essential cargo planes
has been unveiled by the Air Research and
Development Command in Baltimore.

The new device, made by Sperry Gyro-
scope Co., is the smallest and lightest radar
system, for its high power and wide range,
for aircraft uses thus far publicly an-
nounced.

The entire system weighs only 150
pounds. This includes the 18" “turtle shell”
antenna which is gyro stabilized for posi-
tive steadiness against the pitch and roll
of the plane.

Besides storm warning, other multi-pur-
pose advantages of the combination sug-
gest equal military value for Army and
Navy aircraft as well, in air-sea res-
cue, special patrol and refueling missions,
among many other tactical uses for the
APN-59.

Tests have shown that the radar has suf-
ficient power to “see” all around one of the
Great Lakes at a single “glance.” One photo
clearly showed Buffalo and Detroit, Toledo
and Toronto at opposite extremities of
Lake Erie, 250 miles apart.

A wide choice of range scales is available
to the operator including close-up enlarge-
ments variable from 3 to 30 miles; or fixed
ranges of wider areas at 50, 100, and 240
miles.

The new radar operates in the 10,000 mc.
or “X-band” of the spectrum. END

November, 1954

New Airborne
Radar Unit

The new APN-53 radar is compact enongh to
fit into single-passenger space. Leit to right, in
the rear, are stabilizing gyro and trancceiver
units. front, radar screen, synchronizer, control.

Compacl “turile shell” antenna. It scans ter-
rain, clouds. and other aircraft, It can be al-
tered for fan beam or pencil beam operction.
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Fig. 1. Absorption wavemeter with complete set of coils. From
left to right, Coils D, C, B, and A, as described in article,

Build this Plug-in Absorption

THE absorption wavemeter is a simple
and inexpensive frequency - measuring
radio instrument. It is especially useful
for checking the frequency of radio trans-
mitter stages. When the exciter section of
a transmitter is being adjusted or its coils
are being pruned to size, the wavemeter
is almost unequalled in showing quickly
whether the stages are operating on the
correct harmonics. While the absorption
wavemeter is not a precision instrument,
there are many applications in which its
accuracy is entirely satisfactory. The wave-

Fig. 2. Complete schematic, parts list,
and coil winding data for the wavemeter.

PLUG-IN
coi

1—Metal chassis box, 5" x 4"’ x 3 (LMB No. 140)

1—3V3"” dial (National Type O)

1—4-pin tube socket (Amphenol MIP)

4—Plug-in coil forms, 1” dia., 4-pin (National XR-1)

1—Midget 140 putd. var. capacitor (Hammarlund
MC-140-S)

1-—Pilot light socket assembly (Drake Type 10B)

1-—Pilot light, 2 v. @ 60 ma., pink bead, bayonet
base

1—2" pc. No. 16 bare copper wire (for Coil D}

1—21 #. pe. No. 32 enamel wire (tor Coil A)

1—8 ft. pc. No. 22 enamel wire (for Coils B and C)

COIL WINDING DATA

A~{1.1-3.8 mc.)-72 t. # 32 en. wire closewound on
1” dia. form

B—(3.7-12.5 mc.)-21 t. # 22 en. wire closewound on
1” dia. form

C—(12-39 mc.)-6 t. #22 en. wire on 1" dia. form,
space out to %"

D-—{(37-150 me.)-Hairpin loop #16 bare copper wire.
Spacing 15" between sides of hairpin. Total
length 2” including portions of wire in base pins
of coil form

PINK-BE AD PILOT
LAMP(2V.60MA ) -
130w10. 7
MIDGET
VARIABLE
CAPACITOR

U

o
Y
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meter is essential equipment in every ham
station—novice or advanced.

The instrument described in this article
has been designed expressly for transmit-
ter measurements, although it can be used
in any other wavemeter application. Its
indicating device is a filament-type pilot
lamp which glows brightest when the
wavemeter is tuned to the frequency of
the r.f. source under test. Using four
plug-in coils, this instrument covers the
frequency range 1.1 to 150 megacycles in
the following bands: 1.1 to 3.8, 3.7 to 12.5.
12 to 39, and 37 to 150 mec. This range
embraces all amateur bands up to and in-
cluding the 2-meter band.

The simple circuit is shown in Fig. 2. A
plug-in coil, variable capacitor, and pilot
lamp are wired in series. The coil is held
reasonably close to the source of r.f.
energy and the capacitor is varied for
tuning. When in tune, maximum energy
is absorbed and the lamp glows brightly.
The unknown frequency is then read from
the wavemeter calibration data. (Calibra-
tion instructions are given later in this
article). Use of a 2-volt, low-current in-
dicator lamp improves sensitivity of the
instrument.

Constructional Details

The wavemeter is built in an easily-ob-
tained metal chassis box 5” long, 4” wide,
and 3” deep. The photographs (Figs. 1,
3, and 4) show outside and inside views
of the instrument.

The coils are wound on 1”-diameter, 4-
pin, plug-in forms. In use, they are plugged
singly into a 4-pin socket mounted in the
front end (hottom lip) of the hox. (See
Fig. 3).

POPULAR ELECTRONICS
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Fig. 3. "Nose"-end view of wavemeter with
Coil A plugged in. Pilot lamp is at left,

Wavemeter

The tuning capacitor is mounted through
a single, centered hole in the top (front
lip) of the box. A 34%-inch dial is at-
tached to this capacitor. The pilot lamp
assembly is mounted through a single
hole, above the dial, in the upper right-
hand corner of the top of the box. In this
position, the lamp can be easily observed
while the dial is being “tuned.” The pilot
light jewel should be of the clear, un-
colored type, in order that low briiliance
of the lamp can be seen.

Using the make of components specified
in the accompanying parts list, the follow-
ing hole sizes are required: tuning capaci-
tor %", pilot lamp assembly 34", and coil
socket 1%”.

The plug-in coils are wound on 1-inch-
diameter low-loss phenolic 4-pin forms
(National XR-1). All four coils are shown
in Fig. 1. Fig. 5 shows details of coil con-
struction. Winding instructions are given
in the coil table accompanying the parts
list.

Coils 4, B, and C are of the type shown
in Fig. 5A. The windings must be placed
as close as possible to the tops of the
forms, so that the coil can be “poked”’

Fig. 5. Mechanical details on plug-in coils..

-~

Fig. 4. Wavemeter opened up to show detail,

close into a circuit under test. The ends
of the winding are pulled through the two
large base pins, after tinning, and soldered.
In each of the coil forms 4, B, and C, two
14g-inch wire holes are drilled (See Fig.
5A). These hole pairs are spaced as fol-
lows: A-1%4", B-%", and C-3%".

In order to obtain the low value of in-
ductance required for the highest-frequen-
cy range, coil D is & “hairpin” loop of No.
16 bare copper wire. This loop stands
upright inside one of the coil forms, as
shown in Fig. 5B. It can be seen also in
the overturned coil in Fig. 1. The total
length of the loop is 2 inches, ineluding
the part of the wire that extends into the
base pins of the coil form (Fig. 5B). The

Fig. 6. Test set up for calibrating wavemeter.

N @D L
OLE

colL H

FORM
R &3 > winDiNG
h—

HAIRPIN
LOGCP

LARGE PIN U

SOLDERED JOINT
(A) (8)

DETAIL OF LOOP

1 TURN LOOP E

£ % N WAVEMETER
o1
ol |

GERMANIUM
CRYSTAL
DIOOE

TEST OSCILLATOR
OR

SIGNAL_GENERATOR
(AMPLITUDE MODULATED)

MAGNETIC
HEACPHONES
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12-inch spacing allows the hairpin ends
to be inserted easily into the base pins.

Calibration

Absorption wavemeters can he calibrated
in a number of ways. The scheme shown
in Fig. 6 probably is the simplest and
casiest for the instrument described here.
Needed are an amplitude-modulated r.[.
test oscillator or signal generator covering
1.1 to 150 me. on fundamentuls, a ger-
manium crystal diode, and a pair ol high-
resistance headphones. The type of oscil-
lator used by radio service technicians will
be satisfactory. Do not connect the diode
in series with the headphones, as an isolat-
ing capacitor inside the oscillator would
prevent it from working.

Follow this procedure: (1) Set the oscil-
lator for highest output. Note that a
signal tone is heard in the headphones. (2)
Set oscillator to 1.1 me. (3) Plug coil 4

into wavemeter. (4) Run one of the oscil-
lator output leads into a 1-turn loop
around the wavemeter coil, as shown in
Fig. 6. (5) Rotate wavemeter dial slowly
until a dip point is found where signal
almost drops to zero in headphones. Record
this dial point which corresponds to 1.1
me. (6) Advance oscillator frequency to
1.5 me. and retune wavemeter lor null
point. Record. (7) Repeat (his procedure at
as many points as possible, to cover entire
wavemeter dial. (8) Successively plug in
coils B, C, and D, resetting the oscillator
and repeating the procedure to cover the
frequency ranges shown in the coil table.

Obtain as many calibration points as
possible for each coil range. After the
calibration points are collected, they may
be used to plot a tuning curve for each
coil, or to graduate the dial of the wave-
meter into four frequency ranges corre-
sponding to the four coils. END

THE FIRST FM TUNER FOR CARS

New Indoor TV Antenna

N electronic indoor antenna for all TV
bands, AM-FM radio, and color TV is

now available from 7Tentenna, Inc. The
compact plastic-encased unit incorporates
ten tuned circuits. It is available in red,
ivory, maroon, yellow, or black to match
any decorating scheme.

i oottt 3
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THOSE who enjoy FM reception at home
can now have the same hi-fi programs in
their cars, thanks to a new 88-108 me. FM
tuner recently introduced by Hastings.
Designed 1o operate from either a 6 or
12 volt auto battery system, the tuner can
be used with the car's AM radio system or
with a separate amplifier and speaker unit
which is available from the company. The
set neceds no external antenna, a plastic
windshield antenna strip is used instead.
el 4 2 et

Portable Tape Recorder

SPRING-wound, battery-powered tape

recorder which will operate anywhere,
anytime is now being marketed as the
“Tapak’” by Broadcast Hquipment Special-
ties Corp.

It is available in two models. The stand-
ard provides 50 minutes recording or play-
back at 334" speed with a frequency re-
sponse of 100-4000 cps. The frequency re-
sponse of the custom model is to 5000 cps.
The entire unit weighs only 19 pounds.
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" How Many Controls?

Good example of a multiple-control plane us-
ing compound (or multiple) escapement or ser-
vo (servo in this case) to work second actu-
ator and control. Marty Siel is the “pilot.”

OW a man drives a car is hardly as tell-

tale as the kind of radio control model
he flies. One chap delights in electronics,
spends contented weeks at the bench,
then tinkers most of day on the flying
field, earphones on head, tuning wand in
hand. Another just wants to fly.

The one wanils multiple controls, with
gadgets and gismos, the other ullimate
simplicity. Since the airplane size varies
according to its master’s interests, the
logical jumping off place for that first
R/C model is the consideration of the con-
trols desired and the methods of operat-
ing them.

What the beginner doesn’t realize is
that the big problem is not the radio,
or the controls it will operate, hut the
successful, reliable flying of the plane.
There is an understandable, though re-
grettable, tendency to assume that radio
cnables the operator to make up for the
deficiencies in the plane, its lack of
stability, poor balancing, inaccuracies in
construction, warps, and so on. Over-
controlling, with a building up of violent,
involuntary manecuvers is a typical be-
ginner problem. The more controls the
beginner is saddled with, and tries to use,
the more likely he is to tear up the turf
on a first flight. Until he has acquainted

November, 1954
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By WILLIAM WINTER
Editor, “Model Ai-plane News”

himself with handling the simplz model,
preferably by rudder cnly, he should stay
away from elevators.

Before analyzing the various control
systems, we should distinguish between
single- and multi-channel radios. The lat-
ter are selective, because the pilot can
choose any of the controls directly. The
former involves sequences, and auxiliary
actuators for more than one control. The
added control cannot be used with the
same flexibility and precision of the multi-
channel unit, although the latter yields
maximum results only when the hobbyist
is able to use it intelligently. Let’s begin,
theretore, with the single-channel setups.

1. Rudder Omnly: Because of relatively
low cost and simplicity, rudder is ideal for
beginners and has the added advantage of
permitting more advanced maneuvers when

This model plane by Carl Schmaedig won the
1954 Mirror Meet. It uses a Babcock three-
channel for elevator. motor, rudder control.

i e s
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Citizen-Ship Radio Corp’s
self-neutralizing escape-
ment. The resistance is 5
ohms. The unit works on 3
volts and will operate down
to 1%z volts on a loop of
3/16 rubber which has been
- twisted in two rows of knots.

experience is gained. Although the man
who knows something of electronics and
mechanics can use trick controls, such as
solenoids, commercially available equip-
ment includes several types of escape-
ments, electric motor-driven servos, and
magnetic actuators. Rudder only should
not be underestimated; skilled fliers have
won the National Contest without bene-
fit of additional controls.

2. Rudder and Motor Control: Usually,
the motor has two speeds. If ignition, it
has two sets of points; if it runs on glow
fuel, two needle valves, or a butterfly
valve in the engine’s venturi, a restrictor
in the exhaust stack, or a special throttle.
Normal escapements and servos may be

The Schmidt “Multichannel” receiver, showing two servos.

L2

=== Typical reed bank by
Radio Control Specialties. This
one has three reeds and can
operate three different actua-
tors by means of a modulated
tone receiver (three channels).

A “multi-servo” unit for rudder-only control.

modified to work the auxiliary actuator
for the second control, but virtually all
single-channel, two-control jobs involve a
special type of actuator, known as the
compound escapement- or compound servo,
which closes an electrical contact when
given the second-control signal from the
transmitter.

Motor control allows powered descents
and, if the pilot is skilled and the plane
possessed of enough sinking speed, touch-
and-go-landings, one of the truly difficult
maneuvers. Adjusted to give either high
or cruising power, the engine can be
throttled back to cruise, once aloft, mak-
ing for smooth, precise maneuvers. This
also minimizes the “kiting” effects of a

Elevator servo (top) trims elevators for

up or down; rudder servo (botiom) moves rudder left or right and is self-neutralizing. On receiver
itself, note five “Neomatic”’ relays in foreground and reed bank with five reeds {upper right).
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Tail section showing
torque rod drive to rud-
der from Bonner com-
pound escapement.
Note the yoke at rear
and the pin in the rud-
der traillng edge. Mov-
ed up on the rudder,
this pin would give
more rudder move-
ment, down would
give less. This feature
provides adjustment
to suit pilot’s desires.

wind or even allows shutting off the engine
when in trouble.

3. Rudder and Elevator: A second, or
auxiliary escapement or servo, is energized
by the primary, compound-type of actua-
tor, to move the elevators. The elevators
will have a sequence operation, since their
movement is up, back to neutral, then
down, back to neutral, etc. The pilot passes
quickly through the unwanted position.
The plane cannot be flown precisely by
elevator, but is handled like a rudder-
only airplane and is positioned for special
elevator maneuvers, such as steep dives, to
complete a loop, or to flare out for a soft
landing. A competent pilot using this sys-
tem can be beaten only by an expert han-
dling multi-channel.

One limitation is that escapements, etc.,
give an “all or nothing” position of the
controls. If the elevator movement is ad-
justed for violent maneuever, such as an
outside loop, the controls react too violent-
ly for more gentle maneuevers, as pulling
up from a dive to round out a loop. The
abrupt reaction builds up such a g-load
on the ship that a high-speed stall takes
place, visible as “mushing” of the flight
path. Actually, only the experienced flier
is concerned with this fine point.

The system has tricky mechanical as-
pects, however. On bigger models, where
heavy weight and high speeds are en-
countered, the escapements are hard put
to displace the big control area. Required
is aerodynamic balancing (part of the con-
trol area forward of the control axis, so
that an airgap is formed between the
leading edge of the control and the stabil-
izer surface when the control is actuated),
and static balancing (counterweight for-
ward of the surface to balance its dead

(Continued on page 105)

November, 1954

A Bonner compound escapement mounted in
a Berkeley ““Bootstraps.” Note toe torque rod
extending to rear to operate rudder aand the
twisted rubber motor that supplies the phy-
sical power to the escapement for moving

conirols. This umit is by S. T. Babcock.
e cpe -
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Buld YOUR OWN
HEATHKITS

'~ - INTERESTING—EDUCATIONAL

Heathkits are fun to build with the simplified j

i

't 4 [ easy-to-follow Construction Manual furnished
with every kit. Only basic tools ure required,

such as soldering iron, long-nosed pliers, diagonal

cutting pliers, and screwdriver. All sheet metal
A work hus already been dong for vou. No cutting, drilling, or painting required. All parts
furnished including tubes. Knowledge of electrouics, cireuits, ete.. not required to success-
fully build Heathkits.

leaw PRINTED circurt oy
VACUUM TUBE nela "
4

Wy, l'te""" 5

4.3 a/;"

VOLTMETER KIT “&f

The YTVM is the standard basic voltage measuring instrument
for radio and TV servicemen, engineers, laboratory technicians,
experimenters, and hobbyists. Because of itg extremely high input
resistance (11 megohms) the loading effect on the circuit being
measuted, is virtually negligible. The entire instrument is easy to

build from a complete kit, with a detailed step-by-step Construc- rinted c'\rti\é'\r‘
! tion Manual. Featured in this instrument is an easy-to-wire fool- Ng‘;r?l (0";‘;\‘\%\\0“
i proof printed circuit board which euts assembly time in half 2:»5\9" s‘:{‘\;‘)\\qm\&é\_

i CIRCUIT AND RANGES: Full wave AC input rectifier permits ot Lpf*‘“e‘;t

g 7 peak-to-peak voltage ranges with upper limits of 4000 volts peak- velo
to-peak. Just the ticket for you TV servicemen. Seven voliage
ranges, 1.5, 5, 15, 50, 150, 500 and 1500 volts DC and AC RMS.
Peak-to-peak ranges 4, 14, 40, 140, 400, 1400, and 4000 volts. Ohm- Model V-7
meter ranges X1, X10, X100, X1000, X10K, X100K, X1 meg. Additional Ney-

IMPORTANT DESIGN FEATURES: Transformer operated —19} precision
resistors—BALS and 12AU7 tubes—selenium power rectifier—individual AC
and DC calibrations smoother improved zero adjust control action —new panel Shpg. Wt. 7 Ibs.
styling and color—new placement of pilot light —new positive contac. battery 1
mounting—new knobs—test leads intluded. Easily the best
buy in kit instruments.

e | Reathbir

HANDITESTER KIT
The Heathkit Model M-1 Handi- MULTIMETER

tester readily fulfills all require-
ments for a ¢compact, portable volt- KIT
ohm-milliammeter. Its small size
permits the instrument to be tucked

features are a dbscale, center scale zero position, and a polarity reversal switch. Opey . Gagy.
, 4 $ 50 i
) ' o

into your coat pocket, tool box or Here is an instrument packed
glove compartment of your C‘“-] Al- with every desirable service fea-
ways the 'handitester’” for those - N
simple repair jobs. Packed with every ture ‘md, all of tdhe mefsutregenlt
desirable feature required in an in- ranges you need or want. High
strument of this type. AC or DC sensitivity 20,000 ohms per volt
voltage ranges, full scale 10, 30, DC, 5000 ohms per volt AC. Has
300, 1000 and 5000 volts. Ohm- the advantage of complete port-
meter ranges 0-3000 ohms and ability through freedom from AC

0-300,000 ohms. DC milliam- line—provides service ranges of
meter ranges 0-10 milllamperes direct current measurements

and 0-100 miilinmperes. Uses . .
MODEL M-{ 400 mieroampere meter—19, from 150 mlcro{?mp?r]es up to ]3 MODERMME
precision resistors—hearing aid amperes—can be salely operate: Shpg. Wt
S'I 4 50 type ohms adjust control—high in RF fields without impairing $ 265.0 gglbs.
L4 quality Bradley rectifier. Test accuraey of measurement.
Shpg. Wi, 3 [bs,  leadsare Included. Full seale AC and DC voltage ranges of 1.5, 5, 50, 150, 500,

1500, and 5000 volts. Direct current runges are 150 microamperes,
15, 150, and 500 milliamperes and 15 amperes. Resistances are

measured from .2 ohms to 20 megohms in three ranges and db
range from —10 to 465 db. Ohmmeter butteries and necessary

test leads are furnistied with the kit.

BENTON HARBOR 10, MICHIGAN

5
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PRINTED
CIRCUIT

USE: This brand new Utility Scope was designed es secially fr servicemen
and radio amateurs, and is adaptable for use in all zeneral &ope apy lica-
tions. Perfect for modulation monitoring, ete. Use it to tac:le :Bgnment
s . or adjustment problems. Equally valuable in brea:board vork A must
or 0ut'sn,f,‘g“~ for ham shack or for outside servicing.
= DESCRIPTION: Front panel controlg of the
Model OL-1 are “hench tested” for case of opera-
tion and convenience. Sharp focusing 3”
Printed circuit for ease of assembly and constant
performance. Assembly time eut in half! High
quality electronic components used. Sensitive hor.
and vert. amplifiers with broad freq. response; cath-
ode follower for isolation. Push-pull Lor. and vert.
output to deflection plates. Int ., 60 cycle, or ext.
sync. Sweep {req. range 10-100,000 cycles. Direct
connection to deflection plates. Provision for Z
axis input. Uses 3GP1 CRT, +-12AU7 hor. and
= vert. amplifiers, 1-124X7 sweep gen., 1-6X4
A o g LV rect., and I-1V2 HV rect. The Heathkit

£ 50 New pringeq ts. Model OL-1 is a real standout value at only

$ Shpg. Wt. f“':glljz:: ,ﬁ‘;r constan; £29.50, and is another example of the famous

® 15 Ibs.  ance, ggrme.. Heathkit eombination; quality plus economy.
)

a ing Measures only
E culssembly UM U147 x 6347 x
El 1t i hajfy 19147 and weighs
only 11 pounds.

New,

ang ', Mo,
3 Drg{, knol,de"“ Pa, Broad frequency
ance “S8iona Stylinyel coverage -~ fun:
d it damentals from
1

e, i -
Tormay,rofeseredr: 180 KC to 110 Catinde vollcwer
tld 10,
S “Pnal M in 5 bands outpt £ geod
up to 220 M€ isolztion — fixed
A on calibrated step and continu-
harmonics. ougl~ vadiable
attepuat~en,
USE: This nstrument is 'serviceman engineered” to fill the requirement for a r — L

reliable basic serv ce instriment at moderate cost. Frequency coverage extends
in five bands from 130 Ke to 110 Mc on fundamentals, and dial is calibrated to
220 Me for 1armoris. Pre-wound and pre-aligned eoils make calibration unnec-
essary for serv.ze applicat ons.

DESCRIPTION: Tue Heathkit Model SG-8 Signal Generator provides a stuble
modulated or unmoculated RF output of at least 100,000 microvolts which can
be coutrolled by both a continuously variable and a fixed step attenuator. In-
ternal modulation is at 400 cycles, or can be externally modulated. AF output of
2.3 volis is also available for audio testing. Uses dual purpose 124U7 as Colpitts
RF oscillatar and eathode follower for stable, isolated, low impedance output, and
tvpe 6C4 tube for 410 cycle oscillator. Operation of the SG-8 is well within the Outputt f:(’;‘f}]’:_“ -
frequency limits normally required for service work. Modern styling features tion. pure «.f..

H high definition whiteletters on eharcoal gray punel with re-designed! control knohg, ©F 2udio ouput $ so
®

Shiag. Wi.

Modern prcfessional appearance and Heathkit engineering know-how combine MODEL 5G-8 2 Ibs.

to place thie instrument in the ‘‘best buy” category. Ouly $19.50 complete.

Beathfict ANTENNA A Dearhbit

IMPEDANCE __
METER KIT GRID DIP METER

The Modlt(el AM-1 Auntenna Tmpedance

Meter mukes an ideal companion unit for

the GD-1B Grid Dip Meter or u valuable R e
instrument in its own right. Perfect for oo oft}iis 1
checking anteuna and receiver impedance ST Tmetean an tiﬂes
and mateh for optimum system operation. P i y

MODEL ) ! Use ou transmission lines, halfwuve, folded ?gfr['oc;g;!:pe;fgglf_
AM dipole, or beam antennas. Will double as 3G tr-?'zir
-1 mounitor or relative field strength nieter. [ B 1‘ . i_eu_ i 1”[13' MODEL
Covers freq. range of 0-150 Me und im- \Irl1ld ;alg:'ﬁ TIV egf 5 5D-18
s su Shpg, Wi. pedance range of 0-600 ohms. Uses 100 kadlo uE:d Tor Tulerfer N
° 2 fbs. microampere meter and special calibrated ol problems: Tive

potentiometer. A real buy at ouly $14,50 Modelp (H)—lB‘éovers $1950 Shp? wt.
Compictey from 2 Me to 250 Mc [ ] Gz

with 5 pre-wound coils. Featuring a sensitive 500
microampere meter and phone jack, the GD-1B uses
a 6A14 or T4 tube. An essential tool for the hum
or serviceran.

ACCESSORIES: Low freq. coverage to 355 KC with
two extru coils and calibration curve. Set Ho. id41A
for GD-1B and set No. 3141 for GD-1A. Shipping
weight 1 Ib. Only $3.00.

HEATH COMPANY

BENTON HARBOR 10, MICHIGAN
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! MODEL VF-1

51950

Ship. Wt. 7 lbs.

keying.

Here Is the new Heathkit VFO you
huve been wuaiting for. The perfect
et 7 companion_to the Heathkit Model

AT-1 Trausmitter. It has sufficient output to

drive any multi-stage transmitter of modern

design. A territic combination of outstanding
features at a low kit price. Good meehanical
and electrical deslgn insures operating stability. Coils &re wound on heavy duty
ceramic forms, using Litz or double cellulose wire coated with polystyrene
cement. Variable capacitor is of ditferentizl type construction, especially de-
:kz’lgued for maximum bandspread and features ceramic insulation and double
earings.

“This kit is furnished with a carefuily precalibrated dial which yrovides well
over two feet of calibrated dial scale. Smooth aoting vernier reduction drive
E insures easy tuning and zero beating. Power requirements 6.3 volts AC at 45
£ amperes and 250 volts DC at 15 mills. Just plug it into the power receplacle

provided on the rear of the AT-1 Transmitter Kit. The VFO coaxial output
; cable terminates In plastic plug to fit standard 14" crystal holder. Construction is
simple and wiring is easy.

Y

@ Smocoth acting illuminated and precalibrated dial.
@ GAUG electron coupled Clapp oscillator and QA2 voltage regulator.
@ 7 Band coverage, 160 through 10 meters—10 Valt RF output.

@ Copper plated chassis—aluminum cabinet—easy to build—direct

Smooth acting
filuminated

Open o £
layout — dial drive. lean
easy to build appearance
— simplitied — rugged s
wiring. construction —
accessible
L calibrating
adjustments.

Ceramie coil

forms —

differential "
4 rumndenser.

-Saipetys 1nJg
1EI—SISSEYD
pajeld Joddod

FHeatlkct AMATEUR TRANSMITTER KIT

SPECIFICATIONS:

15, 11, 10 meters.
.Oscillator-multipljer, I
Amplifier-doubler 2
-.... Rectifier.

100
1313 inch

Crystal or
VFO excitation,

0 cycles

3 . Range 80, 40, 20,
) 6AG7T .
E? o MODEL AT-1
£ 105-125 Volt A.C. 50
£ | watts. Size: 8lf inch high x
e gl $ 50 wide x 7 Inch deep.
g
_ ®
> Ship. Wt.
16 Ibs. Rugged,
S > lean

Here is a major Heathkit addition to the Ham radio field, the
AT-1 Transmitter Kit, incorporaring many desirable design
features at the lowest possible dollar-per-watts price. Panel
mounted crystal socket, stand-by switch, key click Blter,
A. C.line filtering, good shielding, ete. VFO or crystal excita-
tion—up to 35 watts input. Built-in power supply provides
425 volts at 100 MA. Amazingly low kit price includes all
circuit components, tubes, cabinet, punched chassis, and
detailed construction manual.

Single knob
band
switching,

7

: Heatitcc COMMUNICATIONS RECEIVER KIT

Built-in power
pply.

Prewound coils

operation.

52 ohm
coaxial ¢
output.

su|

&

Noise limiter—

LR s ‘standny switen, | SPECIFICATIONS: 5
MV Range..........535 Ke to 35 Mc
12BE8 ..Mixer.oscillator

%4 12 inch PM } 12BA6 ... - F. Amplifier

Electrical Speaker- 12AV8 Detector—AVC —audia

bandspread | Headphone 12BA6 B. F. 0. oscillator

and scale, Jack. 12A8. Beam power output
SY3GT ........._.._._ Rectifier a

105-125 volts A.C. 50-60

cycles, 45 watts.

Stable BFO =
oscillator
circuit,

Four band
operation 535 to transfermer
to 35 Me, operation.

HEATH COMPANY

ture tubes and I¥

Supplied with
formed sheet

BENTON HARBOR 10, MICHIGAN

e
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A new Heathkit AR-2 communi-
cations recelver. The ideal com-
panion piece for the AT-1 Truns-
Six tube mitter. Electrical bandspread scale for tuning

and logging convenience. High gain minixn-

sensitivity and good signal to noise ratio.

Construct your own Communications
Recelver at a very substantial saving,

by-step construction manual,

MODEL AR-2

$255.0

Ship. Wt. 12 [bs.

transformers for high

11 tub hed and CABINET:
all tubes, punc 1 ) .
metal parts, speaker, r‘:{f“i:lyl’f"abr“’c“Pr(,‘;%_
circult components, and detailed step- ered plywood cab-
inet. Shipg. weight
5 1bs. Number 91.

10, $4.50.

POPULAR ELECTRONICS
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MODEL A-7B

$l 5 5.0 b

Here is an outstanding am-
plifier value. This economi-
cally priced amplifier is
capable of performance
usually associated only with
far more expensive units.
Can be nicely used as the
heart of an inexpensive high
quality home inusic system.
Features inputs for tuner
und phono (Model A-7C ac-
commodates a microphone
by using un additional pre-
amplifier stage). Separate
bass and treble boost and

cut tone controls for just the degree of tonal bulance you
want. The entire kit can be built in a few pleasant hours for

years of enjoyment.

Technical features, frequency response + 1! 3 db 20-20,000
cycles. Full 6 watts output. Push-pull bearn power out-
put stage. Qutput transformer impedances 4, 8. and 15
olims. Tube lineup. 12J5GT, 128L7, 2—1216, 5Y3GT,

and 128J7 (A-7C only).

Al parts including tubes are supplied along with a
prefabricated and painted ehassis. Detailed s cp-hy—s_t(-p
Construction Manual eliminates necessity for special-

ized knowledge,

MODEL A-7C incorporates a preamplifier stage with
special compensate. network to provide necessary gain
for operation with variable reluctance eartridge or mi-

crophone, $17.50

BROADCAST
BAND

[Here is the ideal radio kit
for the student, beginner, or
Lobbyist. If you have ever
had the urge t¢ build your
own radio receiver, this kit
deserves your attention.
Circuit is transformer oper-
ated, eliminating shock haz-
ard usually ussociated with
‘economy” AC-DC( cireuits,
New high gain miniuture
tubes and IF transformers—
powerful ferrite core built-
inrod typeantenna—chassis
mounted 534" P' M speaker—
optional operation either as r
Covers broadcast band 550

NEW Reariéir
RECEIVER KIT

MODEL BR-2

$l7 5.0 Shl%g'n:?:"

less Cabinet

eceiver or tuner and phono input,

—1600 Ke.

12AV6, 1246, and 5Y3 tubes,

CABINET: Proxylin imp_regnatod fabrie covered plywood calinet
available. Includes aluminum panel, flocked re-inforced speuker
grill and protective rubber foet.

R

HEATH COMPANY ¢ BENTON HARBOR, MICH.
ORDER BLANK

Uses 12BES6, 12BAG6,

91f9, Shpg. Wt. 5 Ibs. sa.50

g —
3 o s
M tuner kj , T
it d. ;
ﬁ ),ff;g{', e 4 esxgueri[o:i?;]m_
MODE[ - <1§ate afﬁ,,tll,-ﬁe ;‘low rwh‘eor
5 — 5 .t N
s M-2 Crg\'eerta) Pe tuning dia]‘t:gfl C"Cuit~$ﬁ
2 50 acm,fea?hroe double 1, U%F’ekﬂcycle
Shp the thriff 6f pfsted frong g, o Slages
BQI'bsw’ (‘)‘“ € Same time 'g&your M t-;l’c‘rlence
" ~ 1, a iyl .
fue Fi "e"elftimf.oy all of the udvuﬁfu‘gg

SHIP VIA

Enclosed find

Please ship C.

()
0.0.

check { ) money order for
) postage enclosed for

O Parcel Post
[ Express

[ Freight
[0 Best Way

(PLEASE PRINT)

MODEL NO.

pounds.

ON PARCEL POST ORDERS

insure postage for weight shown.

| November, 1954

On Express orders do not !nclude transport-ation charges; N
they will be collected by the express agency at time ot delivery,

PRICE

ORDERS FROM CANADA and APO’s
must include full remittance.

WWW ammercarradioRigstery com
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USING AND UNDERSTANDING

By
E. D. MORGAN

s

.NE of the most fascinating, useful, yet
inexpensive devices available to the ex-
perimenter is the neon bulb or glow lamp.
While some of its applications are familiar
to all of "us, its basic principles are often
misunderstood. These same principles form
the basis for many more complicated de-
vices. Gas rectifiers, thyratrons, mercury
vapor lamps, and fluorescent lighting all
depend upon the same fundamentals. Sim-
ple experiments can readily illustrate
these fundamentals and require no elabo-
rate laboratory equipment. Neon lamps
can be purchased for as little as a dime,
they have a long life, and can serve many
practical purposes in addition to their
educational value.

The tubes used in radio and television
receivers require a very high vacuum and
every effort is made to eliminate as many
gas molecules as possible. They arc often
referred to as ‘“hard” tubes, while those
in which gas is purposely introduced, such
as a neon lamp, are known as ‘“soft” tubes.
The presence of this gas changes the be-
havior of the tube entirely. Instead of a
current consisting entirely of a stream of
electrons, the gas molecules themselves
coniribute to the current flow after un-
dergoing a process known as ionization.
While a detailed study of the entire
phenomenon can be very complex, a sim-
ple explanation of how ions can be pro-
duced will illustrate the point sufliciently.

The atomic structure of an element is
composed, basically, of a nucleus, which is
a group of particles with a positive charge
and containing most of the mass of the
atom; and a number of loosely bonded
electrons, negatively charged and of com-
paratively little mass. Under normal con-
ditions the positive and negative charges
are equal and the atom has no net elec-
trical charge. If, for some reason, an atom
or molecule loses one of these electrons, it
is said to be ionized and called a positive
ion. It is the process whereby these posi-
tive ions are generated that is the heart
of the operation of a neon lamp.

A perfect gas, if such could exist, would

90

THE NEON GLOW LAMP

be a perfect insulator, that is, no current
would flow if a voltage were applied across
two electrodes immersed in the gas. On
the other hand, such perfect gases do not
exist. Instead, there is present in any
practical gas, positive ions of the type just
described, as well as free electrons. If a
voltage is applied across two electrodes in
such a gas, the electrons are attracted to
the positive electrode, or anode, and the
positive ions are likewise attracted to the
negative electrode, or cathode. Under nor-
mal circumstances, with low voltages ap-
plied, this flow of electrons and positive
ions, constituting a current, is very small,
often a microampere or less.

If the applied voltage is raised sufficient-
ly, however, and the electrode spacing and
gas pressure are proper, the electrons,
having little mass, acquire high speeds
and consequently, large amounts of kinetic
energy. If one of these collides with a gas
molecule, the force of the collision can
knock an additional electron free from the
electrostatic forces holding it to the nu-
cleus. The additional electron joins the
stream flowing to the anode and it ecan,
likewise, acquire sufficient energy to free
additional electrons by collision. This is
a cumulative effect, then, and when the
applied voltage is raised enough to start
the ionization process, there is a sudden
increase in current; many, many times
that flowing before ionization.

Several interesting things happen when
this process occurs. The ionization, or
breakdown, is accompanied by a sudden
drop in voltage, and for nearly all values
of current within the rating of the tube,
the terminal voltage remains practically
constant at this lower value. This proper-

Fig. 1. (A) A simple relaxation oscillator.
A frequency of about 2 cycles-per-second
is obtained with the component values
shown and 135 volts applied. (B) Graph
showing how voltage across the capacitor
varies to produce the saw-tooth waveforms,

: BATTERY VOLTAGE
----- NORMAL CHARGING

CURVE FOR CAPACITOR

IONIZATION POTENTIAL
EXTINCTION POTENTIAL

CAPACITOR VOLTS

()]
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Fig. 2. Novel ilashing lamp circuits easily
obtained using neon glow lamps. Orderly
flashing sequences may be altered by small
changes in the component values. These cir-
cuits are adaptable for display purposes or
for lighting small models. See article.

ty forms the basis for the voltage regula-
tor tubes widely used in electronic cir-
cuitry. Another noteworthy occurrence is
the emission of light. As the electrons
collide with the gas molecules, they im-
part some of their energy to them. This
energy must be dissipated in some way
and as the molecule returns to its normal
state, it gives off this surplus energy in
the form of light. This is the familiar glow
that surrounds the cathode of a neon bulb
and the principle that makes neon light-
ing possible. A third interesting point is
that the breakdown voltage, the voltage
which must be impressed to cause this
phenomenon to start, is usually several
volts higher than the extinction potential,
least voltage capable of supporting the ion-
ization when once started. This property
is utilized for many useful purposes, the
generation of particular types of wave-
forms being the most familiar.

Relaxation Oscillators

One of the most interesting applications
of the glow lamp is its use as a relaxation
oscillator. Its primary application in this
respect is to generate saw-tooth or tri-
angular waveforms, which are widely used
as lincar time base sweep voltages in
cathode-ray oscilloscopes. More refined
circuits than the one discussed here are in
general use but the underlying principle is
the same. The basic circuit is shown in
Fig. 1A. The battery voltage must be
above the breakdown voltage of the neon
bulb, which for most types is about 90
volts.

When the circuit is first energized, an
initial surge of current flows into the
capacitor and it charges toward the ap-
plied voltage in an exponential fashion as
usual. The initial voltage across the
capacitor and neon bulb is zero and as
the voltage rises, the bulb remains in a
nonconducting state until the voltage

November, (954

r
o
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5
n
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o
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SC-135 VOLTS

reaches the firing, or breakdown patential
of the bulb. At this point, the gas lonizes,
the tube fires and presents an essential
short circuit across the capacitor. This
effectively discharges the capacitor and the
voltage across it drops rapidly. When it
falls below the extinction potential of the
neon lamp, de-ionization occurs and the
capacitor again begins to charge toward
the applied battery voltage. Each time the
voliage reaches the breakdown potential,
the rapid discharge through the lamp takes
place and the cycle repeats. The waveform
examined across the capacitor has a saw-
tooth form as the capacitor charges slow-
ly through the resistor on one-half the
cycle and discharges very rapidly on the
other half of the cycle. The resulting
waveform is shown in Fig. 1B. By placing
a resistance in the discharge path through
the lamp the discharge time can be slowed
down to give a triangular waveform.

A great many combinations of resistance

(Continved on page 115)

Fig. 3. (A) Diagram of voltage regulaior
circuit. (B) Current-voltage characteristic
of the voltage regulator tube indicating
the recion of requlation and operation.

OC3/VRIOS

£A)
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SOLDER FLUXES

For electrical, electronic, and printed
circuit work of all types, Alpha Metals,
Inc. has introduced a line of external
soldering fluxes which is available in 1
ounce bottles as well as quart and gallon
sizes.

The non-corrosive rosin types for elec-
tronic work are formulated to give maxi-
mum wetting and rapid fluxing power. For
a bulletin on the various fluxes in the line
write the company at 56 Water Street,
Jersey City 4, N. J.

LATCHING RELAY

C. P. Clure & Co., 3101 W. Pratt Blvd,
Chicago 45, Ill. is announcing the availa-
bility of the Type G electromechanical
latching relay which consists of two of the
company’'s Type GAC a.c. relays with inter-

.-_ — b !
ST

- - sl

"’

locking armatures. They are aligned one
above the other on a common mounting
bracket to save chassis space. The assem-
bly may also gonsist of two Type G d.c. re-
lays or one a.c. and one d.c. relay.

Typical circuit functions performed by
this relay include: hold contatts operated
any length of time without consuming
power; operate contacts over one .cad and
release them over another; act as an over-
load relay—electrically reset from a remote
point when tripped; act as interlocking re-
lay pair on either a.c. or d.c. or a combina~
tion of both.

Bulletin 118 on these latching relays is
available on request.

TV "DYNATRACER"

For those with a flare for servicing their
own television receivers, Century Electron-
ics Co. of 211-04 99th Ave., Queens Village
29, N. Y. is offering its new TV “Dyna-
tracer.”

With this compact, self-contained unit,
it is possible to trace all TV signals and

92

voltages, and locate defective components,
whether they be capacitors, resistors, coils,
transformers, or chokes.

A complete instruction manual and a
helpful repair guide are included with each
instrument.

"PHANTOM FEED-THRU"

Industrial Television Inc.’s expanding line
of television accessories now includes the
‘““Phantom Feed-
Thru,” a recently-
developed device for
bringing the TV sig-
nal through a win-
dow pane.

Eliminating the
work of drilling and
the problems of de-
facing or cracking
the glass, the “Phan-
tom” is attached to
the pane with a spe-
cial waterproof ad-
hesive substance which is casy to use.

Tests have shown an insignificant loss of
2 per-cent on channel 2, .005 per-cent on
channel 6, and no measurable loss on the
upper v.h.f. and uw.h.f. bands. On u.h.f, the
“Phantom” acts as an automatic impedance
matching device.

For additional details on this device, write
the company at 359 Lexington Ave., Clifton,
N. J.

MAGNETIC COUNTER

A precision counter that is adaptable in
its various models to many industrial and
experimental applications is now being of-
fered by Abrums Instrument Corp., 606 E.
Shiawassee St., Lansing 1, Michigan.

The new counter is additive or subtrac-
tive, three or four digit models with man-
ually reset counter wheels which records at
maximum recommended speed of 1200
counts per minute. The weight of the mech-
anism is 2 ounces. It is mounted in a die-

cast, lacquer-finished case which weighs

5 ounces. The counter measures 73” high
and less than 2” deep.
Actuated electro-magnetically, these

POPULAR ELECTRONICS
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counters can be connected in vacuum-tube
plate circuits or operated by any contacting
device. The units may be used with or
without cases. They are wound to any volt-
age from 6 to 110 volts d.c.

INEXPENSIVE MICROPHONES

In answer to the demand for low-cost mi-
crophones, The Astatic Corporation of Con-
neaut, Ohio has recently
introduced two new mi-
crophones, the Model
M101 ceramic and the
Model M102 crystal units.

These compact little
units are housed in
rugged light tan plastic
cases. The low price tags S. .
on these microphones can
be directly attributed to the use of the plas-
tic housing rather than the more conven-
tional metal enclosures.

Output of the M102 is —46 db and that of
the M101 is —53 db. Frequency range of
the ceramic model is 30 to 10,000 cps with
flat response while the crystal unit covers
from 30 to 8000 cps with slightly rising
characteristics in the high range.

0

ADJUSTABLE THERMOSTAT
A new series of hermetically-sealed ad-

justable thermostats,

suitable for direct

control of heaters and for temperature
alarm or cut-off service is now in produc-
tion by G-V Controls Inc., 28 Hollywood
Plaza, East Orange, N. J.

The new unit can be set to operate at any
temperature down to 100 degrees F below
zero or up to 300 degrees above zero. It
may be exposed to any temperature within
this range without change of control point. ‘

The basic electrical thermostat is %” in
diameter and 23" long. Weight is .04 |
pound. Forms are available with mounting
flanges, mounting brackets, and pipe ;

|

threaded fittings.

A technical data bulletin with outline
drawings and complete specifications is
available on request.

"JUNIOR" SOLDERING GUN
A new low-cost “Junior” soldering gun is
now being marketed by Weller Electric |
Corporation of Easton, Pa.
The new Model 8100 incorporates many ]
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ENJOY CITIZENS

BAND...

Radio Control

with TELECOMMANDER

The thrill of rodio control is yours ., . . easily,
anjoyobly and at low cost. You do not hove ta take
a test or hove speciat kncwledge to operote on the
Citizens Band {27.255 Mc). All you need is a FCC
certificate® and Telecommander R/C equipment . ., .
a complete line of transmitiers, receivers, reloys and
escopements for operating plones, boats and cars an
the Citizens Band. Telecommander offers light weight,
sturdy, relioble units . . . all very recsonubly priced
and fully guaranteed.

9518
RECEIVER

The finest unit of its kind. Housed in the
strong bakelite case is o tield-tested hard tube
circuit and the P.100 sub-miniature high sen.
sitivity relay, Permeability tuned far positive
hairline odjustment, The six pin plug accom-
madote all external attachments. Ready to
install ond operate.

SPECIFICATIONS

Frequency: 27.255 Mc. Size: 12 x 2% x 1%,
Weight: 3 oz. ''A’* voltage: 1.5v. ‘B’ volt-
age: 67.5v. Price (compiete with 3Q4 tube,
P-100 reloy ond &-pin socket) $21.95

1061
TRANSMITTER

Crystal controlled 3AS
twin-triode circuit. Re-
liable, stable, high
performonce.

SPECIFICATIONS

Frequency: 27.255 Mec.
“*A’" Voltage: 1.5v.
**B’* voltage: 120-150v,
Input: 4.8 watts, Size:
10x 6.2%4"". Weight
{with batteries): 3 lbs,
Price (compliete with
crystal, tube, antenna,
keying ond battery
switches) $27.95

*Write for complete informction on
how to get your Citizens Band License.
For additional information on Tele-
commander equipment write for
Brochure #1154,

ATTENTION JOBBERS ANLC DEALERS
Meet the growing demand for R/C with the finest...

TELECOMMANDER radio control. Write
ECC ATELECOMMANDER) Lid.
pring Raed Hunnng'cn M.
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of the features found in larger models and
is suited to the role of second soldering gun
in the maintenance man’s or hobbyist’s tool
kit.

Instant heat at a power rating in excess
of 100 watts is ample for practically every

type of general soldering job. A trigger
control switches the heat on or off instantly.
Dual pre-focused spotlights illuminate the
work area.

For additional information write Joseph
F. Whitaker in care of the company at 808
Packer Street in Easton, Pa.

VARIABLE-JAW VISE

The Custanite Corporation of Larchmont,
N. Y. is now marketing its improved Model
B “Prestoflex Varijaw” speed vise. This
new device is designed primarily to hold ir-
regularly shaped objects.

Incorporating a unique system of self-
contouring floating jaws, this tool can be
used as a variable jig or fixture set-up, a
speed vise, or an assembly clamp, without

oy

time-consuming set-ups. A screwless lock-
ing mechanism can be set for adjustable
locking pressures or parts relocation.

HANDY SOLDERING PENCIL
Of interest to hobbyists and home work-
shop owners is the Ungar soldering pencil
which is available with four interchangeable
“Super Hi-Heat” soldering tips.
The new tips are suitable for heavy-duty
service since they reach tip temperatures

94

of from 850 to 1000 degrees C. 'The iron
draws only 47% watts.

The four special tips include a chisel type,
a pyramid tip, a heavy chisel tip, and a
heating unit—all precision machined of tel-
lurium copper, processed with a special iron
plating which eliminates the need for grind-
ing, filing, and other maintenance proce-
dures.

For further details, see your dealer or
write Ungar Electric Tools, Inc., 4101 Red-
wood Ave., Venice, California direct.

PLATE CIRCUIT RELAY

Potter & Brumfield of Princeton, Ind. is
in production on the series “LB,” a new,
low-cost, long-
life plate circuit
relay.

Availablein
coil resistances
up to 34,000
ohms with a
pull-in rating of
3 ma., the “LLB”
is equipped with
a one-piece back spring and contact arm
which can be adjusted for desired pull-in. A
permanent air armature gap eliminates re-
sidual sticking.

Contacts are s.p.d.t, rated at 5 amperes,
115 volt a.c. non-inductive load. The coil is
varnish impregnated, centrifugally.

The dimensions of the unit are 2%"x1"x
13" with 2%4” mounting centers.

D.C. TACHOMETER GENERATOR

A new line of d.c. tachometer generators
incorporating a permanent-magnet field as-
sembly has been in-
troduced by Servo-
Tek Products Co.,
Inc., 1086 Goffle
Road, Hawthorne,
N. J.

These generators
are notable for their
small size. The over-
all body length is
less than 1%” and
they weigh less than
3 ounces. Although
used principally as a
rate generator in
servo systems, these
units have many
other uses. When combined with a standard
100 ohms-per-volt voltmeter, they make an
excellent direct-reading tachometer.

Models are available with an output of
2.5 volts per 1000 rpm as well as with 7
volts per 1000 rpm. A flange mounting ar-
rangement is usually used, although a syn-
chro type mount is available at no extra
cost. ENp

POPULAR ELECTRONICS
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LOCATING OPEN HEATERS
IN A.C.-D.C. RECEIVERS

EATERS of a.c.-d.c. radio tubes, particu-
larly numbers like the 50L6 and 35Z5,
often become intermittent in a particularly
annoying way: when the tube is cold and
inoperative, the heater reads continuous on
an ohmmeter, yet when power is applied
and the heater begins to glow the mechani-
cal expansion of tube parts and connections
causes the heater to open.

As the heaters are all in series, an open
circuit in any one of them results in ex-
tinguishing the entire string making it im-
possible to tell by inspection which is the
intermittent or open heater. An ohmme-
ter, too, fails miserably because it may be
used only when the power is removed and
the heater has restored itsclf, having had
a chance to cool and contract.

A positive check for locating intermit-
tent heaters is available to anyone who has
a 120-volt neon lamp and a couple of wire
leads. Simply connect the lamp across (in
parallel with) each pair of heater pins in
turn; if a heater is open, the lamp will glow
with full intensity; an intermittent heater
will be indicated by a flashing of the neon
lamp, and a good heater will produce no
glow at all.

A standard neon lamp needs about 65
volts to “strike” or start. As long as all
the heaters in an a.c.-d.c. set are good, the
highest voltage available across any one of
them is 50 volts (across the 50L6), which is
insufficient to ignite the lamp. But the
moment a heater opens, the full linc volt-
age appears across the heater pins; thus
the lamp ignites instantly to show the open
circuit.

For the standard All-American five tube
line-up, the heater pins are:

12SATGT ......... #2 and 7
12SK7GT ........ #2 and 7
12SQ7GT ......... #7 and 8
35Z5GT ..vvvun... #2 and 7
50L6GT .......... #2 and 7

If the set consists of miniature tubes, the
heater pins for all the tubes are 3 and 4.

The drawings illustrate the bottom view
of each of these types of sockets to facili-
tate locating the heater pins. H. Pollack

1A) BOTTOM VIEW OF STAND.-
ARD OCTAL SOCKET
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{B) BOTTOM VIEW OF MINIA-
TURE TUBE SOCKET

COMPARE THESE PRICES . ..
... COUNT YOUR SAVINGS!

ELECTRONIC BARGAINS

RCA SURPLUS TV CAMERAS

$225

With 1846 iconoscope and 6-
stage video amplifier and clip-
per. Xint. training and ex-
perimental item. Send for
complete info.

Sensational
value at. ...

SIGNAL CORPS PHONES

Long range. aluminum case

with batteries. 95
Save at. ..... PAIR
WESTERN ELECTRIC
HANDSET

For mobile & home Phone sYys-

METER SPECIALI
Choice of 3” Black Dialface,
0-750 MA, 500-0-500 Miecro
3” Panel Meters, Round--or
Weston 0-2.5 amps, DC.
YOUR

$3.95

791A XMTR TUBES

tems. \.Nlth -1 unit §n QF | cHOICE. ..
TELESCOPIC ANTENNA

7', 3-section for portable or
mobile. New.

69¢ ea. .. ... 2 for Ol $2.95 2 for $5

TY TUNERS ComPlete with _dope sheet.
Standard coll. Cascoe with FILAMENT TRANS-
6BQ7, 6J86, FOR‘VlERS for

New ,........ e g above. ... o ieen D

24 V, TRANSFORMER & RECTIFIER COMB.

Basic 24 V DC power supply consisting of 110 V. AC
primary, 24 V secondary and Rectox Rectifier. Altho rated
at 1 amp will openate up to 3 or 4 amps. 2
BB.O5 valUe ., ..o e e T 3

SAVE ON COMMAND EQUIPMENT'

T-21/ARC-5 5.3-7 MC Xmtr $6.95
R-27/ARC-5 6-9.1 MC Rcvr 6.95
24 V Filament Transformer for above. 1.49
Command Set Tuning Knobs for above.......... ..59¢ Ppd
Q5'rs, 190-550 KC. ke new. Check this at.......... $9.9

PORTABLE KILOWATT HOUR KIT
Contains new standard kilowatt meter and hvy duty lab-
type case with handle. Complete with instruc- $9
tions. A $S0 value,........ .....-cocncon-

cDU!}ﬂON‘I’ 3GrP1 ARC-Acsvc: CERAMIC
ATHODE RAY TRANS ' R
s Sch v:"ithszd C(:(PftDE'Nf::s
$1.79—-3 for $5 chematic .50 it o

For_ 2 meter CD S1) posypaid
With Dumont 2244 or CAP_including A s st standard
schematic & parts tubes. less dyna- brands—with con-
list, Build your own motor & xtals. denser chart. $10
scoPe & save! New! New. value, new!

APS-13 makes a complete 420 MC RADIOPHONE

When  converted
with our easy-to-
follow schematic

tions, _ranches. farms. etc.
With RF sections. conversion
hooklet and 30 MC I.F. Strip,
less tubes. dynamotor and
minor parts not neceded for
conversion.

BARGAIN CORNER—CHECK THESE!

NOVICE BAND CRYSTALS. ... ... ... e 89¢
FT & T COAX CABLE RG-8/U, 110 Ft. rOII complete with
PrL 959 eonnectors at each end. lndlvldually hoxed and branded
FT & T. While they last $5

500 OHM BRIDGE T PAD....... .79¢ or 2 for Sl 50
SOUND-POWERED HEAD & CHEST El' Navy type, no bat-
teries reqmrcd For TV antenna installations, etc. 20’
cord . .... .87

NEW POWER TRANSFOR‘V!ER 110 V. 80 ev. primar\ ]50 \'
30 MA secondary. 6.3-1 amp fil. FB for g!‘ld dip kits, test
equip. & bias SUPPlies. ........... . ea. or 4 for $3

ORDER BY MAIL & SAVE!

1000's of I TEMS NOT LISTED—Write for FREE CATALOG!
Please send check or money order (no c.0.d.’s please), All
shipments FOB warchouse. Californians add 395 sales tax,

H 1 s I c
arjo Sales Co.
Dept. PED, 4109 Burbank Blvd., Burbank, Calif,
Phone: Vlictoria 92411—Viait our Retail Showrooms,
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"RADIO CONTROL FOR MODEL AIR-
CRAFT AND BOATS" edited by Bill Win-

ter. Published by Berkeley Models Inc.,
West Hempstead, N. Y. 72 pages. Price
$1.00. Paper bound.

This book is intended to bridge the gap
between theory and practice in the field of
radio control of models—a job which has
been neatly handled.

It contains practical information on
building and operating radio control equip-
ment, using commercially-built equipment
most effectively, and troubleshooting and
servicing equipment.

The text is divided into eleven chapters
covering transmitters, receivers, relays,
batteries, actuators, installation procedures,
the plane, how to fly by radio control, op-
cration, and R/C for boats.

The text is written in simple, easy-to-
understand language, copiously illustrated
with line drawings, schematics, and pic-
torial diagrams.

* L *
"THE RADIO AMATEUR'S LICENSE
MANUAL" by ARRL Staff. Published by
American Rudio Relay League, West Hart-
ford, Conn. 112 pages. Price $.50. Paper
hound.

The 32nd edition of this well-known
manual is a “must” for all those studying
for any of the FCC radio license examina-
tions. The book includes the pertinent FCC
regulations, a study guide for the exams,
details on renewing and modifying station
licenses, provides the dope on the new
“mail-examination” regulations, and out-
lines the best and easiest way of getting
amateur radio licenses.

If you are thinking of working for that
coveted ‘“ticket”’—save yourself a lot of
headaches by getting a copy of this book
first!

* £ *®
“THE BEGINNER'S RADIO CONTROL
MANUAL" by R. S. Haney. Published by
Scientific Hobbies Co., P.O. Box 7334, Chi-
cago, Ill. 82 pagcs. Price $1.15. Paper
bound.

This is a basic text for those just start-
ing out in the absorbing field of radio con-
trol. You don't have to know a thing about
radio—or models—to understand this com-
plete and concise exposé. The author has,
considerately, substituted familiar termi-
nology for technical jargon with the result

9%

that even if you have never seen the inside
of a 5-tube a.c.-d.c. receiver—you can un-
derstand this text.

The book includes sections on what con-
stitutes a radio control system; the func-
tions of the transmitter, receiver, and es-
capement; elements of electricity and radio
as applied to radio control; standard sym-
bols and terms the R/C fan is likely to
encounter; transmitters; receivers; and
actuators. The text material is supple-
mented by schematics, line drawings, and
pictorial diagrams.

H ok %
"TV AND ELECTRONICS AS A CAREER"
by Ira Kamen and Richard H. Dorf. Pub-
lished by John F. Rider Publisher, Inc.,
New York. 319 pages. Price $4.95.

This book is an authoritative, graphically
presented account of the workings of the
burgeoning field of electronics.

In addition to authors Kamen and Dorf,
such well-known figures in the industry as
W. H. Bohlke of RCA Service Co., Inc.,
R. W. Peterson of Admiral, and J. R. Pop-
pele of WOR-TV have contributed sections
on their specialized fields. These men, who
have gained their knowledge and experi-
ence directly from their work in radio and
television broadcasting, communications,
manufacturing, engineering, sales, and
servicing, offer expert guidance to those
considering a carcer in TV and/or elec-
tronics.

Extensive descriptions of the various johs
available in the industry are included along
with details on the job itself, preparation
required, and how to go about landing the
job you want.

® * %

"AMATEUR RADIO THEORY COURSE"
prepared and published by American Elec-
tronics Co., 1203 Bryant Ave., New York 59,
N. Y. 295 pages. Price $3.95. Paper bound.

This compact ‘“course” has been pre-
pared for the benefit of those working
toward their FCC amateur license exams.
The material covers the written examina-
tion requirements for the Novice, techni-
cian, general, conditional, and advanced
classes of licenses.

The book is divided into three sections.
The first section contains basic a.c. and
d.c. theory; the second section covers vac-
uum tubes, microphones, and spcakers,
while the third section covers transmitters,
receivers, antennas, and the FCC rules and
regulations.

A study guide is included for each sec-
tion. Self-check questions and the correct
answers are provided for those using this
book as a home-study course. Sample ex-
ams are also carried to give the student an
idea of the type of question he will encoun-
ter when he tackles the “real” thing. END

POPULAR ELECTRONICS

WWW_ ammerieaniadiahistary com


www.americanradiohistory.com

»“;

TV-TELEPHONE INTERCOM

TELEVISION telephone (TV-T) inter-

com system has been developed by Kay
Lab. The equipment at each station re-
sembles a conventional 17" television re-
ceiver with a telephone handset beside the
screen,

When a TV-T call is made, the caller’'s
image appears simultaneously on one-half
of his screen and on one half of the screen
of the called party. When the latter an-
swers, his image is shown on the remain-
ing half of each screen.

Either party can make the entire screen
area available to view -documents, signa-
tures, blueprints, and other articles.

When the set is not in use as a TV-T
intercom, the screen may be used to moni-
tor another industrial television system or
to receive subscription television or stand-
ard television programs.

As many TV-T intercom stations as de-
sired can be installed in a single system.
Picture and sound are carried in both di-
rections between stations over an inexpen-
sive coaxial cable. Intercity -connections
will be possible through the use of either
coaxial cable or microwave link.

The system is designed primarily for in-
dustrial applications. With it, executives
can conduct conferences and purchasing
agents can view stocks at their desks.

TV-T is especially applicable to surveil-
lance. A unit can be installed at each
guard post. People entering a plant or
institution can be identified over the inter-
com, without a full-time guard at each
post. When watchmen or guards call in,
TV-T assures positive identification. 1In

banks, department stores, and other in-
stitutions, signature checking, customer
identification, personal interviews, etc., can
be greatly facilitated. END

How the TV-telephone intercom operates. Both
parties to a call are visible to each other
on one-half of the split television screen. |

.
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IF YOU LIKE

THIS MAGAZINE . . .
DON’'T RISK MISSING
ANY FUTURE ISSUES!

The first issue was a virtual sell-out . . . many
people were unable to get their copies at newsstands.

This issue will undoubtedly repeat the performance

MAKE SURE YOU GET EVERY ISSUE OF
POPULAR ELECTRONICS WITHOUT FAIL
BY SUSCRIBING TODAY AT THIS
MONEY-SAVING INTRODUCTORY RATE:

5 ISSUES FOR ONLY $1.00

This is the last time this special introductory

offer will be made. And remember—every issue
of POPULAR ELECTRONICS will bring you
the newest and best how-to-build-it . . . how-to-
use-it . . . how-it-works electronics information.

The handy postage-free envelope facing this page
makes it easy to subscribe. And don'’t forget,
POPULAR ELECTRONICS is a fine gift

for Christmas. We’ll send a handsome gift card

to those you name.

DECEMBER POPULAR ELECTRONICS ON SALE AT ALL NEWSSTANDS NOV. 23
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Basics of series and parallel circuitry

IRCUITS which, at first glance, may

seem very complex and elaborate can
usually be broken down into simple series
or parallel connections or combinations of
the two. For this reason, it is very im-
portant that the student of radio and elec-
tronics has a good understanding of the
characteristics of series and parallel cir-
cuits.

A series circuit is one in which the com-
ponents are so connected that there is only
one path for current flow. An arrange-
ment of this type is shown in Fig. 1A.
Here, the three light bulbs are connected
in series, and the one path for current flow
is shown by the arrow.

In a parallel circuit there are two or
more paths for current flow. Fig. 1B shows
three light bulbs connected in parallel. As
indicated by the arrows, there are three
separate paths for current flow.

In the series circuit of Fig. 1A, if one
of the light bulbs burns out or is removed
from the socket, the other two bulbs can-
not light. This is because there is only
one pathway for current, and no current
can flow if this pathway is broken at any
point. In the parallel circuit, the remain-
ing light bulbs will stay lit if one bulb
is removed, because there will still be two
unbroken pathways for current.

The characteristics of series and parallel
circuits are given below:

In the series circuit:

1. The amount of current flow is the
same at all points.

2. The sum of the voltage drops across
the series components is equal to the ap-
plied voltage.

In the parallel circuit:

) h
P R o
u7vVAC UTV.AC.
) Fig. 1. (8)
w "Rl
[ +I
[« —
> 20v—=-
~ [ — >
@ = R} 4 3
100N
© (0}
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1. The same amount of voltage exists
across each of the parallel components.

2. The total current is equal to the sum
of the branch currents.

Note that the current remains the same
in the series circuit and that voltage re-
mains the same in the parallel circuit. In
other words, if the current through one
of the series bulbs of Fig. 1A is 500 ma.,
the current through each of the other bulbs
is also 500 ma. It would be impossible to
have, for example, 500 ma. through one of
the series bulbs and 400 ma. through an-
other. In the parallel circuit, the voltage
across each bulb is 117 volts. Here, it
would be impossible to have 117 volts
across one bulb and 100 volts across an-
other.

In a series circuit, the voltages add and
in a parallel circuit, the currents add. In
Fig. 1A, for instance, if the voltage drops
across two of the light bulbs are 30 voits
and 60 volts, then the voltage drop across
the third bulb must be 27 volts. The sum
of the three voltage drops is therefore
equal to the applied voltage of 117 volts.

In Fig. 1B, il the currents through the
three light bulbs are 0.5 ampere, 1 ampere,
and 2 amperes; then the total current
drawn from the power lines is 3.5 amperes.

Check Your Knowledge

1. Three resistors (5000, 15,000 and 25,-
000 ohms) are connected in series and
placed across a 90 volt battery. The cur-
rent through the 15,000 ohm resistor is 2
ma. The current through the 5000 ohm
resistor is:

(a) 0.666 ma.; (b) 2 ma.; (¢c) 6 ma.

2. The heaters of three tubes are con-
nected in parallel across a 6.3 volt trans-
former winding as shown in Fig. 1C. The
voltage across each heater is:

(a) 2.1 volts; (b) 6.3 vclts; (¢) 18.9 volts.

3. In Fig. 1C, if the currents drawn by
the three heaters are 0.3, 0.3 and 0.6 am-
pere, the current drawn from the 6.3 volt
winding is:

(a) .3 amp.; (b) .6 amp.; (¢) 1.2 amp.

4. If one of the bulbs shown in Fig. 1B
should burn out, the other two bulbs will:

(a) become brighter; (b) become dim-
mer; (c¢) remain the same.

9
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5. The voltage drop across R; in Fig. 1D
is:

(a) 4 volts; (b) 6 volts; (¢) 8 volts.

Answers are given on page 127. A score
of 5 correct is excellent, 4 correct is good,
and 3 or less correct is poor.

TERMINOLOGY TIP

S THE art of clectronics progresses, we

witness the growth of a string of ab-
breviations which, like the governmental
bureaus whose names are too long to re-
peat, begin to cause bewilderment and con-
fusion, especially to the novice.

Let us clarify and differentiate between
three such terms; a.v.c,, a.f.c.,, and a.g.c.

Probably the oldest term of all is a.v.c.
which stands for automatic volume control.
It is a process usually associated with radio
receivers in which the received signal is
made to control its own volume by auto-
matically adjusting the grid bias and the
gain of amplifiers in the receiver. A good
a.v.c. circuit minimizes fading and main-
tains approximately the same signal out-
put level for all stations.

Next in chronological line is a.f.c. or
automatic frequency control. It made its
appearance early in the history of radio in
the form of a circuit which corrected slight
mis-tuning of a superheterodyne by auto-
matically adjusting the local oscillator fre-
quency to the point where the signal was
best. More recently, it has found impor-
tant application in television where it is
used to keep the horizontal oscillator of
the television set properly locked-in with
the received synchronization pulses in the
television signal.

Automatic gain control, a.g.c., is very
similar in basic nature to a.v.c. in that
an incoming signal is made to control its
own output amplitude. The use of the
word wvolume is avoided, however, since
it applies particularly to sound or loud-
ness and a.g.c. circuits do not necessarily
involve sound. In a television set, the
a.g.c. circuit helps to maintain constant
contrast between the blacks and whites
of the picture. Without an a.g.c. circuit
in operation, the picture is flat and life-
less if the received wave is weak and
“chalk and charcoal” if the signal is too
strong.

TIMING WITH ELECTRONS

CAPACITOR is an electronic storage de-

vice. A battery connected across the ter-
minals of a capacitor will force an clectric
charge into it until the voltage across the
capacitor is the same as the battery poten-
tial. But just as it takes a longer time to
fill a 5-gallon can when a very thin-bored
pipe is used as the water inlet, a capacitor
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requires a longer period to reach the bat-
tery voltage when it is charged through a
high resistance.

Two things govern the time required to
charge a capacitor fully: (1) the capaci-
tance of the capacitor. Larger capaci-
tances require more time. This is the
equivalent of saying that it takes longer
to fill a 5-gallon can than a 1l-gallon can if
the inlet pipe and velocity of water flow
are the same for both; (2) the size of the
resistance through which the capacitor is
charged (see Figs. 1A and 1B).

This slow-charge effect is very useful in
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all kinds of electrenic timers. In most tim-
ing circuits, a capacitor and a resistor are
connected to the grid of an electron tube
in such a way that the grid voltage (bias)
is dependent upon the extent to which the
capacitor is charged. A slowly charging
capacitor, for instance, may slowly raise
the bias positively with an accompanying
slow increase in plate current which, at
some predetermined value, triggers a relay
(see Fig. 1C). This is literally timing with
electrons.

Circuits in which time-delay arrange-
ments are found are photographic exposure
timers, x-ray timers, time-delay circuits in
transmitters which do not permit high
voltage to be applied until all the tubes
are fully warmed up, electronic metro-
nomes, and countless others.

SERIES DROPPING RESISTORS

ILAMENT or heater transformers used

with tubes such as those of the 6.3 volt
series provide a reliable and not-too-expen-
sive source of heater voltage for any type
of electronic device. Yet it seems inevitable
that every experimenter, sooner or later,
runs into a gadget in which series heaters
are used and for which he must calculate
a line-dropping resistor. Should this hap-
pen to you, don't let it scare you because
the calculations and precautions are simple
indeed. Take it in easy steps, this way:

(1) Make certain that all the tubes are
rated at the same heater current, as given
in any tube manual.
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(2) Add up the rated heater voltages
of all the tubes to be used. The first digits
of the tube nomenclature give the voltage
accurately enough. (12SQ7, 12 volts; 50L6,
50 volts; etc.)

(3) Subtract the sum obtained in step
(2) from the line voltage. Throughout the
country, the average line voltage is 115
volts.

(4) Divide the result obtained in step (3)
by the rated current of the tubes. This
gives the needed resistance in ohms. In
most cases, your answer will be some un-
rounded number that you would find diffi-
culty in buying. Use a figure which is
higher than the computed one just so you
reach a value you can purchase, that is, a
standard value. The example below will
make this clear:

A phono-amplifier is to be constructed
using a TOL7 rectifier-beam-power tube and
a 12SQ7 voltage amplifier. Using the steps
outlined, we have:

(1) Both of these tubes take the same
heater current, 0.15 ampere.

(2) Adding the first digits in the tube
numbers: 70+ 12=82.

(3) Subtracting: 115— 82=233

(4) 33 divided by 0.15 = 220 ohms

You must also know the power dissipa-
tion that will occur in the resistor. This
is easily calculated merely by multiplying
the answer to step (3) by the heater cur-
rent, or: 33X0.15=495 watts. To be
certain that the resistor will not overheat,
most technicians double the computed value
in making their purchases. In this case,
they would buy a 10 watt resistor. Al-
though some distributors might carry 220-
ohm resistors that is not a standard value
for 10-watt wirewounds; it is much easier
to buy a 250-ohm resistor. This would cut
down the heater current somewhat, but the
operation of the tubes would be quite satis-
factory.

POLARITY CHANGER

EVERY normal electron tube amplifier is a
polarity changer or, more conventionally,
a phase inverter. This action is very im-
portant in television circuits and, if dis-
regarded, can cause complete loss of syn-
chronization and pictures that look like
photographic negatives.

To see how phase inversion occurs, let
us imagine that we observe the circuit at
the instant when the applied e.m.f. (elec-
tromotive force) is going in a negative or
minus direction. The control grid is thus
swung negatively causing a reduction in
plate current through the tube. With this
decrease in plate current—current which
flows through R. on its way to ground—
comes a reduction of the woltage drop
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across Rr. (Voltage drop in plate load re- |

sistor = plate current times resistance of
plate load resistor, or E. = I, X R:). If
the voltage drop decreascs, then therc must

.
F..

INPUT ! ‘

4

o
1 , __;
Jor

be a greater positive potential on the plate
as compared with its previous value, that
is, the plate is going in a more positive
direction. Thus, a negative-going grid re-
sults in a positive-going plate, an inversion
of phase. Exactly the same thing, in the
opposite sense, occurs when the positive
part of the input cycle appears at the
grid. In this case, the positive-going grid
causes a rise in plate current, an increase
in the voltage drop across R: and a re-
duction in plate voltage. Plate voltage
which is in the act of dropping is said to
be negative-going, so that a positive-going
grid has resulted in a negative-going plate
—again inversion of phase.

HILLS OF POTENTIAL

HAVE you ever looked at a simple little
diagram like that of Fig. 1 (page 104)
and wondered how a certain point, point B
for example, could be both positive and neg-
alive at the same time? This baffles lots
of people, so cheer up.

Here is an analogy which should help
you overcome all difficulties usually en-
countered in puzzling out circuits in which
there are voltage drops and which, in-
cidentally, shows why a given point may
be both positive and negative at the same
time.

Imagine a peculiarly formed hill as
shown in Fig. 2 whose peak rises 30 feet
above the ground. Ten feet below the
peak is a plateau (B), then a sharp de-
cline into a 10 foot hole. The average
person would describe the formation as
one in which 4 is 30 feet above ground,
B is 20 feet above ground, and C is 10 feet
below ground. He would also accept with-
out question an alternative description
which goes like this: assigning the designa-
tion zero to the ground level, calling all
points above ground plus and all points
below ground minus, then A is + 30 feet,
B -+20 feet, and C —10 fecet. Carrying
the same idea just a bit farther, let us
designate any point which is above an-
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other as plus with reference to the other
point, and likewise, any point which is be-

— FIG. 1
+

low another as minus with reference to
the other point.

For instance, point B is minus with re-
spect to point 4 by 10 feet. But point B
is plus 20 feet with respect to ground so
this point seems to be both plus and minus
at the same time. As a matter of fact, as
long as we have gone this far, carry this
same thinking to the labels we could ap-
ply to ground level: ground is arbitrarily
zero, but it is plus with respect to point
C since it is higher up, and it is minus with
respect to point B. Thus, ground could be
tagged with three different labels!

Referring again to the resistors in Fig. 1,
the electrons flow clockwise in this circuit
and voltage drops occur across both resis-
tors. Since the end into which electrons go
is always more negative than the end from
which they emerge, the left side of R, is
more negative than the right side; but
now the electrons move into R: causing
its left end to become more negative than
the right. Hence, point B is plus with

Vi
GROUND OR ZERO LEVEL
FIG. 2 c

respect to point C but minus with respect
to point A, just as it was in the “hill of
potential” analogy just discussed. END

1. If two equal capacitors are con-
nected in series, the total capacity will be:

a. greater than the value of each
capacitor

b. less than the value of each capa-
citor

c. the same as the value of each
capacitor

d. the vector sum of the values of the
two capacitors

2. Which of the following types of ca-
pacitors may be damaged if connected
with reversed polarity?

a. mica; b. paper;
c. oil; d. electrolytic

3. A 25 pfd. capacitor is to be used as a

cathode bypass in a receiver. In which

of the following stages is it most likely to
be used?

a. r.f. amplifier
b. local oscillator
c. if. amplifier
d. af. amplifier
4. If two capacitors rated at 400 volts

each are connected in parallel, the voltage
rating of the combination will be:

a. 200; b. 400; c. 800
5. In a capacitive circuit:
a. current leads voltage
b. current lags voltage
c. current and voltage are in-phase

HOW SMART ARE YOU?

The following quiz is designed 1o test your knowledge. Each correct answer is worth 10 points. A
score of 60 or less—poor, 70—fair, 80—good, 90-—very good, 100—excellent. (Answers on page 127)

6. When the amount of capacity in a
resonant (tank) circuit is increased, the
frequency of resonance will:

a. increase
b. decrease
c. remain the same

7. 1t a .l uid. capacitor and a .05 wuid.
capacitor are connected in series across
an a.c. source:

a. a greater voltage will
across the larger capacitor

b. a greater voltage will appear
across the smaller capacitor

appear

c. equal voltages will appear across
the two capacitors

8. If a 500,000 ohm resistor is connected
in series with a .1 pfd. capacitor, the time
constant will be:

a. 50,000 seconds

b. 5 seconds

c. .05 second

8. The color code of a 270 ppid. capac-

itor is:

a. red-violet-black

b. red-vioclet-brown

c. red-blue-brown

d. orange-violet-brown

10. The circuit shown below is:
AABARA

a. low-pass filter
b. high-pass filter 7& -z
¢. bandpass {ilter

/l
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How Many Controls?
(Continued from page 85)

weight). Long, heavy push rod systems
are bad in a dive or climb because the
dead weight of the rod is added to the
load the escapement must move. Power-
ful servos are preferred on such machines.

4. Rudder, Elevator, and Motor: When a
compound actuator is used, many builders
install both engine and elevator controls,
although both may not be used on the
same flight. A throw-over switch selects
between them. However, an additional
yoke or linkage may be attached to the
elevator actuator drive pin. This linkage

|

moves mechanically and directly, the air |

bleed device, butterfly throttle, etc, and
permits use of all three controls on onc
flight with a compound. The motor linkage
functions, say, after down elevator and
the motor will not be changed until the
elevator actuator is used again. As long as
the pilot remains on rudder, not working
the elevator actuator, he can maintain the
last throttle setting.

Now, in addition to such systems, the
enterprising modeler with a smattering of
electronics can work up some terrific ar-
rangements on pulse. If, for instance, he
uses a pulse length deal to work rudder,
he can, by changing the pulse rate, oper-
ate other controls as well. But, at this
writing, there is only one pulse length,
pulse rate item at larger hobby shops—it
is imported and in limited supply. (Numer-
ous pulse length items exist for rudder
only.) The receiver is any single channel
set; the actuator, in this case, reacts to
a pulse rate change.

Multi-channel Units

Several makes of modulated tone re-
ceivers and transmitters are on the mar-
ket. The Babcock three-channel receiver
operates various controls by means of
filtered tones. It does not require the
familiar reed bank, usually associated with
tone receivers. In the reed bank, reeds of
various lengths vibrate in resonance to
their particular frequency, closing a relay
to work their particular control. In the
Babcock, one channel is connected to a
compound escapement, giving left, right
rudder, and engine as the second control.
The remaining two channels provide up
and down elevator respectively, via a spe-
cial servo which allows the pilot to posi-
tion the elevator with any degree of down
and up he requires.

E. L. Rockwood, who pioncered com-
mercial tone receivers in the mode! plane
field, uses three channels to obtain left,
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right rudder with one servo, and engine
speed with another. His five-channel re-
ceiver operates elevators, up and down,
by a third servo. Schmidt’s “Channel-
master” does the same job. E. D., of Eng-
land, lately has marketed a six-channel re-
ceiver using reeds.

With separate channels devoted to left
and right rudder, quick, repeated move-
ments of the control stick to the same
side, produce a kind of proportionate con-
trol, the plane banking smoothly as de-
sired. All these receivers are operated by
a ground control unit, with a stick that
moves left or right, front or back. How-
ever, controls are not simultaneous. The
man who really knows radio can dream
up some fascinating multi-channel ar-
rangements by various methods, ten or
more channels not being unheard of!

So much for the popular systems. What
about the actuators that provide the
muscle to move the controls?

Most commonly used is the self-neutral-
izing escapement (SN). An escapement is
an electromechanical device, weighing as
little as % ounce. When energized, the
magnet pulls in an armature which frees
a revolving arm or claw to move to the
next position. Power for the revolving
arm is a twisted loop of model airplane
rubber. When the arm moves, the rudder
is displaced to a full left or right position,
where it remains until the escapement is
de-energized. Thus, when the pilot cuts
off the signal, the SN returns to neutral.

Since there is a sequence of left rudder
following right, or vice wversa, the pilot
must pass through the unwanted position
if he means to continue to turn in the
same direction. Thus, if he had right rud-
der and wanted it again, he would send
two quick signals. If he wanted opposite
rudder, he would send one signal.

There also is a four-arm escapement
which goes to the half control position on
signal, then to the full control position
when de-energized, where it remains until
further signalizing returns it to neutral
and on to left rudder. Fliers who use it
(it has no battery drain when in the full
control position) unsually depend on a
“beep box” or some other special con-
trol stick which causes the transmitter to
send out the proper number of signals as
the stick is moved from side to side. “Beep
boxes,” either electronic or involving a re-
volving motor-driven drum, are sometimes
used with other escapements as well, in-
cluding the second control.

The compound escapement eliminates
the -sequence. It is designed to give, say,
right rudder on one impulse; left rudder,
on two; and the second control, on three.

j06.

Thus, if the pilot punches out two signals,
the plane will always turn left. When the
craft is in the distance and hard to see,
the flier can be positive about which way
it turned. There is no sequence to forget
and it is unimportant which way the plane
turned the last time.

Multiple escapements are seeing wider
use. These escapements may utilize two
revolving arms, two pawls, and two or three
loops of rubber. Moving both rudder and
elevator, sometimes motor controls as well,
they involve a complicated sequence in
which elevator positions follow rudder po-
sitions, and vice versa. A ground control
box with a movable stick determines the
proper number of signals put out by the
transmitter to obtain the desired control.

The fact that escapements are “all or
nothing” devices, moving controls their
full travel, has led to the development of
the magnetic actuator, which gives true
proportionate rudder for proper turning,
and without sequence. This actuator con-
sists of a pivoted magnet, free to revolve
in two directions within limit stops. This
actuator ‘‘slaves” to the relay armature
in the receiver. Movement of the arma-
ture between two contacts, keeps reversing
the polarity of current to the actuator.
When the relay drops out, say, the actua-
tor swings against the stop in one direc-
tion and the rudder goes to full left. When
the relay is pulled in, the actuator swings
against the other stop and full right rud-
der is had. If the relay is pulsed rapidly,
the actuator and the rudder swing back
and forth so rapidly that the rudder does
not change the flight path of the plane.
Now, if the ground control unit (variation
of a “beep box) changes the length of
the pulses, the relay tends to stay pulled
in, or dropped out, the greater portion of
the time. The rudder likewise tends to
stay on one side more than the other,
and a turn results. Unless some added
safety feature is incorporated this system
will spin in the plane if it flies out of range
or if there is a transmitter failure—but a
spin-in is better than a lost plane.

Two sets of actuator batteries are re-
quired, the relay armature movement alter-
nating between them. However, some ac-
tuators (Adams) have two coils with a
common ground, and the relay armature
then directs current first to one coil, then
the other. This makes possible a single set
of batteries.

There are two classifications of servos.
In their simplest form, they can be sub-
stituted for escapements, performing the
same job, but more slowly and with
superior power. Other servos intended for
trimming elevators on multi-channel jobs
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or for obtaining progressive engine set-
tings are somewhat more elaborate—one
utilizes an electric motor drive and a slip-
ping clutch in lieu of limit switches. All

escapements and servos operate on 1% to |

414 volts, depending on manufacturers’
directions. Reliable operation is obtained
on penlight batteries.

To relate these systems to plane size,
the popular, practical sizes seem to run
from approximately three- to six-feet wing
span. There’s the midget model powered
by .049 cu. in. displacement engines; the
four- to 4%-foot size, powered by .074’s
to .15’s; and the five- to six-foot size,
powered by .19's to .35's, depending on
gross weight and air drag.

Multi-channel installations require the
five- to six-foot plane, although lighter
units may be crammed into the 4% footer,
servos and all. Single-escapement, rudder-
only ships may be any size. Multiple es-
capement designs fall into the middle and
top categories.

If you are limited to single-channel, rud-
der-only, plane size is a matter of taste
and pocketbook. Otherwise, why not
choose a plane kit which, with later modi-
fications and additions, will accommodate
added controls? END

DRAPERY ROD AS AN

ADJUSTABLE SUPPORT

METAL drapery rod can be cut down to

desired lengths to form an adjustable

support for a variety of items on the work
bench.

Photo at left shows two 10-inch lengths
which have been drilled at 2-inch inter-
vals to permit a nail or like object to be
inserted when rods are telescoped.

The assembly may be extended 16 inches
or more. Photo at right shows rod hold-
ing a radio chassis for repair work.

(l
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Carl & Jerry
(Continued from page 63)

you see in there is one particularly suited
for this job and is called a thyratron.”

“What the heck’s a thyratron? Sounds
like a glandular disease.”

“Well, it's not. A thyratron is sometimes
called a relay tube because its action is
very much like that of a relay. As long
as the negative potential on the grid of
such a tube remains above a certain crit-
ical value, no current at all flows through
the plate circuit of the tube; but when the
negative grid voltage is lowered to that
critical value, the plate current suddenly
rises from zero to a comparatively high
value. If we adjust the grid voltage of a
thyratron very close to the critical value
and thén arrange for the current through
our photoelectric cell to influence this grid
potential, very slight changes in illumina-
tion of the cell can produce rapid and posi-
tive operation of a relay in the plate cir-
cuit of the thyratron tube. Photoelectric
cells and thyratrons go together like hot
dogs and rootbeer.”

“Are there any other kinds of photoelec-
tric cells besides the vacuum and gas
types?”’

“Sure thing. Both of these are what
are known as ‘emissive’ types. In addition
we have the ‘conductive’ type of cell. This
cell has two electrodes connected by a
material that exhibits a change in resist-
ance in accordance with the light falling on
it. A typical cell will display 30 megohms
of resistance in the dark and only one
megohm in bright sunlight. Such a cell
behaves much the same as the emissive
type with this exception: it displays no
polarity and is less subject to damage by
high voltages. Conductive cells may or
may not be mounted in a vacuum, for low
pressure is not necessary for their proper
action.”

“What kind of a cell is in the light
meter my dad uses in taking pictures?”

“That’s still another type called the
‘generative’ cell. In many ways, particu-
larly at this time, it is the most interest-
ing of the lot. Several materials, includ-

connected together so that the meter read-
ing indicates the footcandles of light fall-
ing on the cell window.”

“Why do you say these cells are the
most interesting ‘particularly at this
time'?”

“For one thing these cells convert light
energy directly into electrical energy with-
out first going through some other form,
such as heat. That has tremendous and
exciting significance. Every single day
the sun bathes the earth in more than
1,000,000,000,000,000 kilowatt hours of
energy. This daily gift of radiated energy
is equal to all that is contained in the
world’s reserves of coal, oil, natural gas,
and uranium. The sad part of it is, though,
that practically all of this energy goes o
waste, at least as far as man’s attempt to
harness it is concerned. Your dad’s photo-
electric exposure meter represents about
the best we have been able to do in con-
verting light into electricity until very re-
cently, and it has an efficiency of only
about one per-cent.

“Just a few months ago, however, the
Bell Laboratories that invented the tran-
sistor, came up with a new solar energy
converter that is six times as efficient as
the light meter. Each cell in this con-
verter is made up of a wafer of two types
of specially treated silicon—the main in-
gredient of common sand. One of these
silicon cells in full sunlight will produce
about a half a volt with no load. When
the load is adjusted to take maximum
power, the voltage falls to about one-third
of a volt and stays close to that figure
over a wide range of illumination. A short-
circuited cell in bright sunlight will de-
liver about one-eighth of an ampere for
each square inch of active surface or about
one-tenth ampere at a load causing a one-
third volt output. Groups of cells can be
connected in parallel for additional cur-
rent or in series for additional voltage. As
long as this ‘solar’ battery is working into
a high impedance load, good voltage out-
put is had with much less than full illumi-
nation. On quite cloudy days the silicon
cell will produce usable output with the
radiation that comes from the sky.”

“How much power have they managed
to get out of thing?”

“Silicon solar batteries have heen used
to power transistorized radios and trans-
mitters and to operate a toy ferris wheel.
Telephone engineers are already thinking
about using them to run low-power mobile
equipment or as battery chargers for am-
plifiers in rural telephone systéms. At pres-
ent it takes a ten-cell battery to produce
v quarter of a watt, and Bell engineers
'stimate you would need about twenty-

POPULAR ELECTRONICS

lericaaradioRietery com


www.americanradiohistory.com

five square feet of silicon wafer to keep
a hundred-watt lamp burning and about
a quarter of an acre of the stuff to power
a small home.

“Keep in mind, though, that we have just
got a toe-hold in this field, and improved
efficiencies are bound to appear. In fact
the Wright Air Development Center of the
Air Research and Development Command
has already announced a new solar gen-
erator using cadmium sulphide instead of
silicon, and it has been estimated that a
thin crystal slab of this material with an
area of only sixty square feet could be
built into the roof of a house and would
supply all its electrical requirements.”

Carl stood up and stretched until his
joints cracked. “That’s the way it goes,”
he mourned. “No longer will I be able to
draw a simple pleasure from watching the
electric eye door at the super market swing
open at my approach. Now I'll be thinking
about thyratrons, electrons, silicon cells,
and cadmium sulphide. Worse yet, when
I'm trying to get a sun tan, I'll be feeling
guilty about all that solar energy I'm
squandering!” END

"SMALLEST RELAY IN THE WORLD"
HAT is claimed to be the “smallest re-
lay in the world” has been recently an-

nounced by the Electromechanical Division

of G. M. Giunnini & Co., Inc., East Orange,

N. J. Despite its small size, the relay is

completely functional and can be actuated

by a solar battery or photocell since it re-
quires only 18 milliwatts to effect contact
closure.

The contacts and actuating elements are
made of magnetic rods and sealed in glass.
This same type of relay is available in a
variety of sizes for different uses. END
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of the TRADE

TIGHTENING MASK BAND
MANY TV receivers use a band, of the
type shown, to clamp the safety mask

in place.
When adjusting the clamping screws,

make the connection snug, to prevent as
much dust from entering as possible, but
do not use excessive tightening force as
strain might be placed on the picture tube.

STRANDED WIRE EYE-SPLICE

'I'HE usual radio antenna today is a job

that would make old-time wire benders
shudder. Modern practice, in the absence
of a trick fastener (which for some reason
is usually absent) is just to wrap the wires
together, whether stranded or solid, mak-
ing a relatively insecure joint, as well as a
hazard to the hands and clothing of anyone
unfortunate enough to get caught on the
barbed ends.

Here is a simple, strong, and safe way to
make stranded wire splices. Form the eye
through the insulator (or eye-bolt and
thimble) leaving an end a few inches long.
Unravel one of the strands back to thé eye,
then wrap it tightly around both parts.
With pliers, tuck the end between the two

110

parts, then peel back the next strand to
this point. Taking up where the first
strand ended, wrap this one tightly and end
it in the same way. The core wire should
be last. Twist its last few turns tightly in
place with the pliers.

The resulting eye-splice will hold any
strain the wire can stand and will make the
antenna look as if it were put together by
a professional Elbert Robberson

EXPERIMENTAL SHIELDS
EMPORARY interstage shields for ex-
perimental circuits may be easily cut
from household aluminum foil. The “heavy
duty” or “freezer wrap” type foil should
be used, as this is usually heavy enough to
hold its shape.

Tear off a piece of the foil large enough
for the shields needed and smooth the foil
against a flat surface. A small piece of

(S i

doweling rod makes a handy smoothing
tool.

Using a pair of household shears, cut out
the shields needed. Where bends in the
shields are necessary, these may be made
by hand. However, for a really “profession-
al” looking job, the bends should be made
by forming the foil over small blocks of
wood.

When using the shields in a circuit, make
sure that a good electrical connection is
made to ground. A wire may be connected
to the foil by first soldering the wire to a
paper clip, then attaching the paper clip
to the foil.

RACK FOR HOOK-UP WIRE
HERE'S a handsome rack which takes only
a few minutes to build and which will
keep your spools of hook-up wire in apple-
pie order.
Take a fruit cake pan (salvage from the
kitchen or pick up a new one at the grocery
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or hardware store) and drill two holes in
the back for screws. Punch a %” hole in
each end. Drill a series of 4" holes close |GGEST

L ARGAINS FOR
__ 2 EGINNERS!

o v . T

- from WRL'S FAMOUS
BANDSWITCHING

RADIO

TRANSMITTER

- i

to one edge, spaced the width of your wire
spools.

Finally, assemble the rack as shown in
the photograph, using a piece of %" tubing
(or a %" wooden dowel rod). Feed the
ends of the wire through the small holes
along the edge.

If you have a really large lab, you'll
probably want three racks, one for solid
wire, one for stranded, and one for magnet
and coil wire.
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“‘old timers,” one of which is shown in the
diagram.

First (A) strip the end of the cable, re-
moving a portion of the outer insulation,
part ol the shielding braid, and part of the
inner insulation, thus exposing the inner
conductor.

Next (B) spread a thin layer of solder-
ing paste or liquid over the exposed shield
and wrap the braid with a piece of tinned
bus bar. Use 18 or 16 gauge bus bar for
medium-sized cables and 14 gauge for
larger cables.

Finally (C), using a hot soldering iron
and good grade of solder, flow molten sol-
der around wrapped braid and bus bar.
The solder should flow under the bus bar
and between turns of the wrapping, bond-

—1[
A B

TINNED
BUS
BAR

ing the braid to the bar as well as con-
necting the individual turns of the bus
together . . . . . . . . . LG.

SHOCK MOUNTS FOR SOCKETS
'I'ROUBLES due to microphonic tubes may

be minimized by shock-mounting tube
sockets in critical circuits. Octal sockets
can be shock-mounted as shown in the
photograph.

Punch the socket hole at least 3/16”
larger than normal and drill the two
mounting holes large enough to take small
rubber grommets. Finally, mount the tube

socket using rubber grommets, flat washers
(small cup washers are preferred, if avail-
able) and long machine screws.

Miniature tube sockets can be shock-
mounted in a similar fashion. First mount
them normally on small metal plates, then
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shock-mount the plates on the main chassis,
using rubber grommets and washers.
* %

HOOKUP WIRE SPOOLS
YOU’LL find it easier to keep hookup wire
neat and usable if it is wound on small
metal spools. If you don't have regular

wire spools on hand, there are lots of sub-
stitutes—use empty adhesive tape spools or
old typewriter ribbon spools.

Try to keep the wire even and straight
as you wind it on the spool. It will re-
wind easier if you do. Kinks can develop
into knots!

WORKING ON FINISHED PANELS
WHENEVER you have to do additional
machine work on a finished panel—
painted, and with decals or nameplates in
place—be sure to protect its surface. If
you need to clamp the panel in a vise, use

pieces of cardboard on either side of the
panel, as shown in the photo. (Some tech-
nicians use small wooden blocks covered
with several layers of soft cloth instead of
cardboard.)

If you lay the panel flat on the top of
the workbench, first brush off any stray
scraps of metal and filings, then use at
least two layers of soft cloth as a cushion.

B * *

OUTLET BOX USE
ANEL-TYPE indicating voltmeters are
often available at low cost. One method
of mounting such an instrument for port-
able use is to install the meter in a metal
outlet box, such as used in electrical wiring.

The outlet box shown is a three inch one.
Mounting lugs may be arranged on the

November, 1954

front to secure the meter to the box and
any bare terminals on the back of the
meter should be well taped. Test leads or
wires are brought out through the back of

the box ) ot
LOW COST "SPAGHETTI"

EEP those short lengths of hookup wire
you have left over after a wiring or dis-
assembly job. If you strip the insulation

from them, you'll find it's just the right
gize to use as insulating spaghetti tubing
on resistor, capacitor, and small co:l leads.

In addition to saving wire scraps, save
the short pieces of insulation removed dur-
ing an original wiring job. In this way it is
often unnecessary to use a single piece of
fresh spaghetti tubing in a whole project.

“ZIP-CORD" HINT
OME types of POsJ line cord will con-
tinue to separate once a small portion
has been split. This trouble may be avoided

113

WWW akmerieaniadiahictary com


www.americanradiohistory.com

by wrapping a few turns of tape around

the cord, as shown in the photograph. Plas-

tic base electrical tape is less bulky, but

ordinary friction tape will also do the job.
* * *

CHECKING TUBE FILAMENTS

HEN any one tube filament burns out

In a string of tubes which are in series
in a radio or TV receiver, an ohmmeter
simplifies the work of locating the defec-
tive tube.

After placing the ohmmeter on a high
scale so there is no danger of damaging
a good tube filament, it is only a matter of
connecting the meter across the filament
prongs of the various tubes in the series
string.

Zero readings of the meter indicate that
the tubes are good while no indication or
movement of the meter pointer is a sign
that you have spotted a tube with its fila-
ment open.

E * *
SOCKET ADAPTERS HANDY

TUBE socket adapters for miniature and

other tubes are available in some makes.
The adapter is plugged in, in place of the
tube, with the tube then being placed in
the adapter.
Terminals near the top of the adapter

L 4 j . ) b:..:

permit the attachment, temporarily, of thin
terminals on leads from the voltmeter.

Many radios use miniature tubes and
considerable time may be saved in checking
voltages without removing the chassis.

* * *

RUBBER CEMENT—A TIME SAVER

ROBABLY you’'ll never find rubber ce-

ment on sale in your radio supply store
since it is a product used by artists and
editors more frequently than by service
technicians and radio hobbyists. Despite
this, you’ll find it mighty useful around
your radio lab or clectronics workshop.

You can use it to attach a screw to a
screwdriver blade or to hold a nut in a
“Spintite” when reaching those hard-to-
get-at places. You can also use it to fasten
temporary labels on jars, parts bins, and
chassis. You can also use it to attach a
piece of paper to a chassis when you are
making up a drilling layout before process-
ing the chassis.

14

Once the job is finished, the rubber ce-
ment can be removed simply by rubbing it
gently with your finger. It will leave a
clean, dry surface which can be painted,
sprayed, or otherwise processed without
difficulty.

USE BATTERY CLIPS
WHEN you discard dry batteries which
have clips of the type illustrated, it is
worth while to salvage such clips for ex-

perimental or the test attachment of wires.
By drilling the flat end of the clip it may
be mounted with wood or machine screws.
An output transformer is quickly substi-
tuted for checking purposes when mounted
on a wood base and its leads terminated in
the battery clips.
*

] *

EAR SYRINGE USE

HANCES are you have one of those rub-

ber bulb ear syringes in your medicine
cabinet. Youwll find it worthwhile to get
another to keep in your electronics work-
shop.

Use it as a miniature blower. You can
blow dust and metal filings out of hard to

e

reach corners, and it’s especially valuable
for blowing out the dust that accumulates
between variable capacitor plates. EnD
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Neon Glow Lamp
(Continued from page 91)

and capacitance values can be utilized in
this circuit. The values shown in the dia-
gram give a saw-tooth wave with a period
of about %2 second with 135 volts applied.
An increase of either the resistance, the
capacitance, or both will lower the fre-
quency and make the lamp flash more
slowly. When very low frequencies are
chosen, each discharge cycle can be ob-
served by a flashing of the lamp. A high
resistance d.c. voltmeter across the ca-
pacitor will follow the voltage variations
and give a graphic illustration of the oper-
ation without the necessity for an oscil-
loscope to observe the presentation.

A slight variation of the same circuit
will produce a series of positive pulses.
A small resistor is placed in series with
the lamp. Since current will flow through
the lamp only when it is conducting, the
voltage measured across this resistor will
be zero except during the discharge period
when a positive voltage\will appear. When
the lamp stops conducting, this voltage
will again drop to zero. Thus, the same
circuit can produce a saw-tooth wave
across the capacitor and at the same time,
a string of pulses of the same frequency

Circuit Variations

Many amusing and educational experi-
ments can be performed using the general
principles of the relaxation oscillator cir-
cuit just discussed. By using more than
one lamp and changing the values of the
resistors and capacitors, lighting circuits
with many flashing characteristics can be
designed. Just a few are shown in Fig. 2.
A very interesting circuit is shown in Fig.
2A. With two lamps connected as shown,
they will alternately flash in a very mys-
terious way. If the resistors are equal,
each lamp will remain on the same length
of time, and the frequency with which
they alternate can be changed by altering
the component values. If two different
values of resistance are used, the lamp
connected to the voltage source through
the smaller resistance will glow longer
than the other.

The circtiits of Figs. 2B and 2C are out-
growths of the one just described. They
each use three lamps and the only differ-
ence between them is the addition of an-
other capacitor. This will, however, change
the flashing sequence from a left-to-right,
right-to-left order, into a ring sequence in
which the lamps follow a fixed succession.
If the symmetry is changed by altering
some of the values, certain lamps may
flash at higher rates than others, but the

across the auxiliary resistor.

resistors,
cantrols,
coils, IF
cans, etc,
Easily

428 HARRISON AVE.
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not random. With this as a starting point,
additional effects are limited only by one’s
ingenuity and patience. The circuits can
be wused for many purposes ‘wherever
novel lighting is desired, as on miniature
railroads and models. By using large re-
sistors, the current drawn from the source
can be kept small and long periods of oper-
ation are possible without seriously drain-
ing the battery.

Another effect that can be observed in
many of these circuits is their sensitivity
to light. The rapidity with which one of
these gases ionizes is dependent upon the
number of already ionized particles present
when the voltage is applied. If more are
Present, less voltage is necessary to start
the cumulative generation of ions as pre-
viously described. The energy in a strong
source ol light is capable of supplying
many of these already ionized particles
and the gas is thus more readily ionized
with the application of voltage. The flash-
ing rate of these circuits may be altered
slightly by changing their environment
from a very dark to a brightly illuminated
one.

One caution should be mentioned at this
point. If the source of voltage is capable
of delivering more current than the neon
bulb is rated to carry, a protective resistor
should be placed in series with the bulb.
As there are many types of neon glow
lamps available, the value of this protece-
tive resistor should be noted as given by
the manufacturer’'s data or catalogue.
Bulbs with screw-type bases usually have
a protective resistor built into the base,
but other types require this resistor to be
supplied externally.

Voltage Regulators

The property of maintaining a constant
voltage over a wide range of currents
makes the glow lamp ideally suited as a
voltage regulator. When placed across a
load of varying size, the current through
the voltage regulator tube will vary so
that the voltage across the combination
remains constant.

The glow lamp previously discussed will
operate in this fashion and can be used
satisfactorily, although it is surpassed
by tubes designed especially for this pur-
pose using neon, or some other gas with
similar properties. Unlike the usual neon
glow lamp, the two electrodes of a voltage
regulator tube are of different sizes and
conduction is intended in one direction
only. A large cathode is necessary to en-
able the tube to handle a large range of
currents while maintaining its regulatory
features. Ordinary neon glow lamps usu-
ally have both electrodes of the same size
and can be used on cither polarity. They

Hé

will fire on each half cycle if an a.c. volt-
age is impressed upon them. In this case,
each electrode alternately acts as the cath-
ode when the polarity of the voltage
changes.

The basic circuit for a voltage regulator
is shown in Fig. 3A. It is designed to
maintain a constant output voltage of 105
volts when the load current varies from
0-25 milliamperes. With the dropping re-
sistor shown (1500 ohms), there is a volt-
age drop of 45 volts across it and a current
of 30 milliamperes flowing through it. If
the load resistance is as low as 4200 ohms
(which would draw 25 ma. from a 105 volt
source) then the additional 5 ma. would
flow through the voltage regulator, or VR
tube. If the load resistance is removed, so
that no load current can flow, then the
entire 30 milliamperes will pass through
the VR tube and the output voltage will
still remain at 105 volts. If a load resist-
ance were used that demanded 50 ma., for
instance, then the drop across the 1500
ohm resistor would exceed 45 volts and
the output voltage would be forced below
the extinction potential. The VR tube
would de-ionize and voltage regulation
would be lost. Values of minimum and
maximum currents for this type of gas
tube are given in appropriate tube manu-
als. The graph of Fig. 3B illustrates the
current-voltage relationship existing in a
normal VR tube and it should be operated
on the nearly vertical straight portion of
the curve.

In addition to the applications already
described, many purposes are served by
the neon lamp and other gas tubes using
the same principles. Lighting applications
are well known and range from small pilot
and indicator lamps to the large signs
lighting our highways and business places.
Neon bulbs are in widespread use as blown-
fuse indicators and as protective devices
where an abnormal voltage surge causes
ionization and thus protects other equip-
ment from power surges by providing a
bypass. Still other gas tubes utilize an arc
rather than a glow discharge. If the cur-
rent is not limited by a resistor in a glow
lamp, an arc may ensue and usually re-
sults in the destruction of the electrodes.
This occurs when the cathode becomes
heated from the excess current and begins
to emit electrons. These electrons add
further to the increase in current and the
process becomes destructive. Some tube
types, however, are built to withstand this
effect and they can thus handle many times
more current than the simple glow lamp.

Another common type of gas tube uses a
hot cathode. Just as in many high vacuum
tubes, the cathode is heated by a filament.
This causes electrons to be emitted and
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thus makes ionization simpler and the
current handling capabilities greater. Hot-
cathode diodes are usually used for rectifi-
cation of a.c. and are more efficient than
high vacuum tubes for this purpose. Multi-
electrode tubes are in common usage and
may be of either the hot-cathode or cold-
cathode type. The thyratron is a very use-
ful and popular type of gas triode and is
capable of handling large amounts ol
power under precise control.

The basic fundamentals of these and
many more types of gas-filled tubes are
the same as in the simple glow discharge
lamp. By studying its principles and learn-
ing to use its capabililies, it is a short
step to the understanding and application
of its bigger brothers. END

SOLDERING COIL PINS

XPERIENCED technicians, as well as be-
ginners, frequently use the method shown
in Fig. 1 for soldering connections to coil
pins. The soldering iron tip is held along-
side the pin and the solder is run in from
above. As can be seen, this method gen-
erally results in solder running down the
side of the pin in droplets, Not only is the
final job messy but it's usually hard to
clean off the solder so that the pins fit
properly into their sockets.

A professional technique is shown in Fig.
2. Melt a drop of solder on the tip of the
iron. Using a thin wire, coat the inside of
the coil pin with paste flux. Then, holding
the coil form above the soldering iron,
touch just the tip‘of the pin against the
drop of molten solder. As soon as the pin
heats, capillary action will draw the solder
up into the pin, leaving the outside of the
pin clean and smooth and ready for use.

Fig. 1
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exXcepted) m am L 88 0 s ol o RABEES L. Bh . T ey 34.9

THE DELUXE ESSCO-LORENZ, a completed unit with bullt ln
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The World at a Twirl
(Continued from page 25)

Japan—The mnew commercial outlets,
JOZ, 3925, fair, JOZ2, 6.050, good, have
been logged in Calif. around 0900-1100.
JKI2, 9.655, JKJ, 7.285, in Home Service,
carry five minutes of English news before
closing down 1000 (not Sun.); also heard
in Calif. In some areas, the Far East Net-
work (AFRS), Tokyo, may be picked up
on this revised schedule—2100-2300, 6.160;
2315-1015, 11.750 (actually 11.760); 1050-
1500, 6.160. Malaya—British Far Eastern
Broadcasting Service, 1.820, Singapore, has
BBC news relay at 1300. Norway—Radio
Norway, 9.610, Oslo, is good level to East-
ern North America 0100-0200 (Mon. has
“Norway This Week” in English 0200-0220
—remember, that would be Sun. 2100-2120
EST); to Western North America, same
channel, 0400-0500 (“Norway This Week”
on Mon. 0500-0520—that would be Sun.
2100-2120 PST).

Pakistan—Radio Pakistan, 11.885, 15.255,
beams to Southeast Asia 0045-0130, news
in English 0100. Peru—Try for English
from Radio Nacional, Lima, on 95624,
6.082A, at 0400. Portugal—You should get
a good signal from “Emissora Nacional,”
Lisbon, on 9.746A in its all-Portuguese
beam to North America 0000-0200. Spain—
Madrid now has one or more new (re-
portedly 100 kw.) transmitters on the air;
at press time the listed 9.363 outlet was
measured 9.339—for English to North
America try at 2300-2340A, 0300A-0350A.
Syria—Some days you may ‘“catch’” Da-
mascus, 9.555, with English 2130-2230 close-
down.

Thailand — Worth many attempts—and
possible to log in many areas—is HSKSY,
11.670, Radio Bangkok, around 1000-1200;
should have English news around 1015.
Turkey—TAU, 15160 (if not found there,
try TAS 7.280, used in winter), has English
for Western Europe 2100-2145 closedown.
Yugoslavia — Radio Belgrade, 6.100, has
English news 2245-2300.

* * #

For Experienced DX-ers

(Several new stations, mostly low-pow-
ered, have taken to the short-waves lately.
Veteran SWL’s can have fun in “fishing”
for some of these.)

British Borneo—Radio Sarawak, 4.870,
is a newcomer, 5 kw., with English 1030-
1130 and 1330-1340A when closes with
“God Save the Queen.” Heard in Calif.
QRA (address) is Radio Sarawak, Kuch-
ing, Sarawak, Brt. Borneo. Verified for
New Zealanders via airmail. Sarawak is
a region of highlands broken up by wide
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valleys and plateaus, about 50,000 square
miles in area with a population of about
550,000. In 1841 the sultan of Brunan
ceded the area to James Brooke, an Eng-
lishman, who became rajah of the in-
dependent state. As a British protectorate
(1888-1946) Sarawak was ruled by the
Brooke family; it became a colony in
1946.

China—Latest schedule for English news
sessions from Radio Peking is 0300-0330,
11.690, 15.060, 15.385; 0900-0930, 6.100,
7.500, 9.040, 10.260, 11.690, 15.060; 1430-
1500, 11.690, 15.060 (you may find 11.650
used instead of 11.690). Cook Islands—A
station was established recently at Raro-
tonga, at present radiates on 6.180 on
Thursdays 0430-0500, also on Wednesdays
and Fridays 0100-0200. Hopes to extend
transmissions soon with an ‘“evening”
broadcast (likely on 3.390).

Fiji Islands-—VRH4, 3.890, 500 watts, is
scheduled Sat. to Sun. 2000-1000; weekdays
1830-2200, 0000-0200, 0400-1030 (Sat. to
1100); is now operated by Fijian Broad-
casting Commission from new studios at
Broadcasting House, Suva. Gilbert Islands
—New is Radio Tarawa, 6.050, on the air
Sun. only 0200-0230 in Gilbertese, but
transmissions will be extended later; power
is unknown. Hong-Kong—ZBW3, 9.525,

has BBC news relay 1100. South Korea— '

Try 6.895 for Armed Forces Korean Net-
work, Seoul, around 1030; you may hear
calls of “Radio Vagabond” or “Radio Trou-
badour,” from medium-wave outlets re-
layed; English news 1200. Tahitt—West
Coasters may pick up Radio Tahiti, 7.025,
Papeete, in French around 0500-0600.
Next month I'll discuss identification of
short-wave signals, short-wave antennas,
and frequency and wavelength. And I'll

have more tips for you. In the interim, |

good listening, fellows, as you “twirl to
tune the world!”’
(Continued next month)

“We've got TV, phonograph., five radios
—and he’s building a crystal set!”
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Choosing Your TV Antenna
(Continued from page 22)

to a very sensitive receiver in a strong-
signal area, but if there are two stations
in opposite directions, the picture on the
receiver will show interference. This ap-
pears as a cross-hatched, diagonal, or wavy
pattern on the screen.

This brings us to directivity. TV signals,
unlike radio-broadcast ones, are not bent
back to the earth by the ionized layer sur-
rounding the earth, nor do they bend around
the earth to any appreciable extent. As a
rule of thumb, if the receiving antenna can
“see” the transmitting antenna, there will
be dependable reception; otherwise, chances
are that any reception obtained will be
undependable and full of snow. To ‘“see”
the transmitting antenna, the receiving an-
tenna must be pointed directly at it.

This is all very well if there is only one
station. However, if there is more than one
station and they are not in the same exact
direction from the receiver, where do you
point the antenna?

To solve this problem to some extent, an-
tennas that are broadly directional have
been designed. This means they will receive
signals satisfactorily from a broad area fac-
ing the antenna. Such antennas are the
conical and “V” types, for example.

In the case of interference, as mentioned
previously, a directional antenna is required
because we want an antenna which will re-
ceive from one general direction only. A
reflector, nothing more than a rod slightly
longer than the active arms of the antenna,
is positioned immediately behind the an-
tenna to give it greater directivity. Even
more directivity is obtained by the use of
directors. These are rods slightly shorter
than the arms of the antenna positioned
immediately in front of the antenna.

A concept that was passed over lightly
in the previous discussion is that of band-
width. It was mentioned, in connection with
the dipole, that the antenna arms are cut
to the wavelength of the received signal.
ine. if all we get is one statig Rat do

channels equally well. Unfortunately, we
can't. These antennas will receive the sta-
tions for which they are cut well, and all
others in their band not as well. There are
however, antennas that are so designed that
they will receive a number of stations
equally well. These are termed “broadband”
antennas. Some of these are designed to
receive the entire v.h.f. band.

This covers local areas pretty well. What
about intermediate and fringe areas? Well,
to begin with, the average signal strength
in an intermediate area is about 2000
uwv/m. In terms of distance from the
transmitting antenna, the intermediate
area may extend to about 40 miles. If the
area is relatively flat, it will extend to per-
haps 60 miles or more. What are the spe-
cial antenna problems of these areas?

First, by the time the signal has gotten
out this far, it has been bounced around
and absorbed by the air and all types of ob-
structions. This means that the signal is
weaker and is not coming from one single
direction. Also, two or three stations which
are widely separated for a local area re-
ceiver may appear to be in the same gen-
eral direction to an intermediate area set.
Wide directivity for an intermediate-area
antenna is not too important, therefore,
but an antenna should have more gain and
about the same bandwidth as the local-
area antenna. To obtain more gain, we use
an antenna with more active arms or ele-
ments. This is done by making the antenna
more complicated, or by combining two or
more antennas—one above the other. The
latter technique is called ‘“stacking.”

Typical antennas for intermediate areas
are the 2-bay (stacked) conical or “V,” the
wideband 5-element yagi, and the stacked
inline types.

Of course, as fate would have it, the
more gain an antenna has, the narrower
its bandwidth. The conical antenna, for
example, will accommodate more channels
than will the yagi which has more gain.
Therefore, in an intermediate area, where
we want to get reception from two or more
channels which are widely separated in the
TV band (as are 2 and 10, for example),
two or more antennas will be required.
There are wideband antennas for the in-
termediate area. Whether they are usable
or not in your particular locality depends
pon the signal available and the directions
irom which the individual stations broad-
nst. Sometimes a single antenna can be
sed with an electric rotator, a multiple-
bntact switch, or a system of couplers.
e best device for any particular installa-
n depends on the signal available and
e amount of money you want to spend.
Jow we come to the most difficult area
all—the fringe area. Here you really
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have problems! You are at least 40 to 60
miles away from the transmitting antenna,
and chances are that there are lots of hills
between you and the station. Also, every
time you try to get a program, some Sta-
tion in the opposite direction will come rid-
ing in as if you were its long-lost cousin.

What can you expect? Your signal
strength is seldorh more than 500 #v/m. Your
greatest trouble is lack of signal strength,
so the principal antenna requirement is
high gain. Since the greatest gain goes
hand-in-hand with sharpest directivity and
narrowest bandwidth, fringe-area antennas
are more often than not pointed directly at
a single station for which they are cut. If
you are going to try for more than one
station, you will probably need separate
antennas. You can even try a broadband
high-gain antenna with some rotating
scheme. It may be successful.

To knock out that interfering station
coming from the back, most fringe-area
antennas use a large screen-type reflector
or a great number of directors. Here's
where you see plenty of those 10-element
yagis or those antennas that look like
grandma’s bedsprings.

We haven’t said anything about ghosts,
but they have a sneaky way of getting into
any discussion on antennas. As you may
unfortunately be aware, these are multiple
images of a TV picture appearing slightly
to the left or to the right of the main pic-
ture on the TV screen; the sort of thing
you get when you move a still camera
while taking a time exposure. Ghosts re-
sult when the signal from a single TV sta-
tion is received twice in the receiver. This
happens if the signal is bounced off ob-
structions and arrives at the set a little
behind a signal fromm the same station
which travelled directly to the set; or, per-
haps, the signal is being picked up by the
antenna and also the lead-in wire from the
antenna to the set (or at the set directly).

The best way of combating ghosts is to
use a highly directional antenna with a
substantial amount of gain, and to shield
the wire from the antenna to the receiver.

The various types of antennas, and the
areas for which each is most applicable,
are shown on the chart (page 23). This
should be regarded as only a very general
guide. The over-all performance you will
obtain from an antenna depends on many
factors, including the particular combina-
tion of channels available in your area. If
you wish to receive stations on widely sep-
arated channels or if you have difficult
weak signal or ghost problems, consult a
good service technician in your own area.

‘This article dealt only with v.h.f. anten-
nas. We will tackle u.h.[. antennas next
month, EnD
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SUPER POCKET RADIO
‘Smal‘ler than many hear- r‘i‘

ing aids. Powerful, porta-
ble and can be assembled
by anyone in one hour.
Uses two inexpensive cells
that fit within case. Own-
ers report 1,500 mile re-
ception. No antenna or o TN
ground required for local s POST-
use. Complete kit of 39 PAID
hearing-aid parts only

$3.99. Batteries extra at $1.45. Use any regu-
lar headphone with Micro or tiny hearing-aid
earset, shown in photo, available from us at
low cost. Micro is guaranteed to please or
return in 10 days for full refund.

SEND ONLY $1.00
BALANCE C.O0.D.

TRANSI-MITE RADIO LAB

MANTEO (2} NO. CAR.

RADIO CONTROL EQUIPMENT

LORENZ, 1-TUBER KIT—all parts & tube Iasn relay -$6. 4IS
KIT-27.2 band % -

Io':v‘::sfre':.r:l\l“ ‘anllsizgl‘nlazg“rams {less tubes & crys'al) to
build S Watt Transmitter Unit & 2-Tub=z lightweight Re:
ceiver, including SIGMA 10,000 ohm Relay $9.98
SIGMA 4F RELAY 8,000 ohm, 1 Ma, $4. 95, 3,000 ohm 5.95
Storage BATTERIES—2 Voit 37" xSi2”, 27 AmD Hr. 2.7%
MINI. 6 V. BATTERY—Willard NT6—212"x134"x3V2"
x 1%4” x 314" 2.43
113 VoIt TINY MOTOR. 6:000 RPM with double shaft 1.95
ABOVE MOTOR with VARIABLE SPEED GEARBOX... 3.95
GEARBOX. 800/1, 212" % 2”, 5.000 RPM. .
TOY ELECTRIC MOTOR KlT—SpeclaI'
GROUND PLANE ANTENNAS. 10-20-40- Metors easily
made with our Painted copper- plated WHIPS threaded
tapered sections: 16 ft 32 ft
Electronic Toy Train Whistle Unlt—less tubes, as is. .
G. E. RELAY CONTROL—with scns. 10,000 ohm relay.
6 VOLT DYNAMOTOR—300 V. @ 100 Ma
MINI, 6 V. Vibrator Supply, 135 V. 30 M

PARTS FOR ALL KITS—FREE CATALOG L e

GYRO ELECTRONICS

325 CANAL STREET NEW YORK 13, NEW YORK

LEARN
ANOTHER
LANGUAGE

EASILY, QUICKLY ot HOME In 20 Minutes a Day with

LINGUAPHONE

World's Standard Conversational Method
You LISTEN and LEARN to speak:—
FRENCH o SPANISH o GERMAN o RUSSIAN o JAPANESE
MODERN GREEK=—any of 29 languages
1t’s quick, easy, natural . . . vou listen to real life re-
cordings of native men and women making everyday con-
versation—you understand—you SP'EAK!  Add to job,
armed services, travel opportunities. Save time, wark.
money. Endorsed by educators; used in colieges and by
business hrms Over one million home-study students.
FREE BOOK, “‘Passport to a New World of Opportunity,”*
gives fascinating facts. \Write TODAY!
LINGUAPHONE INSTITUTE
8911 RCA Bullding New York 20, N. Y.
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