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BACK IN 1924

This advertisement appeared in QST Magazine
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Back in the radio magazines of sixteen years ago, you will find the
names of many almost-forgotten manufacturers. But you will also find
a few names that have survived through the excellence of their products.
In this select group, National has a special distinction, for with National
even the products themselves have survived.

The Velvet Vernier Dial has survived the greatest endurance test of
all, and is sti/l the most popular of all dials for amateur work.
The DX Condenser has passed the toughest of all efficiency tests; it
is still manufactured for commercial and industrial use.

The design features that made these products outstanding 16 years ago
have become standard practice. But building to stand the test of time
is still, we think, National’s most exclusive feature.

NATIONAL COMPANY, INC.
MALDEN, MASS., U.S. A.
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J. E. SMITH, President
NATIONAL RADIO INSTITUTE
Eslablished 25 wears
He has directed the traininig of more men
for Radio than anyone else—has helped
men already in Ruadio to pet ahead, and
men not in Radio to get into Radia und

win Suecess

Make Me Prove | Can Train

7 want to make more money? Do you want to
cash in on your present interest in Radio, TeleVisi.on.
Frequency Modulation? Do you want a fu“-ﬁrr\e !ob
with good pay in one of Radio's many fascnnahn'g
branches? Or do you want to make extra money in
your spare fime to boost your present income? ¥
you want o do either of these things—you owe it fo
yourself to find out how | have trained hundreds of
men for jobs in Radio. MAIL THE COUPON BE-

LOW—=T0ODAY.

1’
You at Home

for RADIO and TELEVISION

Clip the coupon and mail it. U'm certain 1 cau
train you at home your =part time to
Radio Technician. 1 want to you a sample

lesson free: to examine, rend. See how clear and  City.
1 rines. Later 1 took the N. R 1.

casy it is to understand. See how my Conrse is
planned to help you get a ruod job in Radio, a
young, growing field with a future. You don’t
have to zive up vour present job, or spend a lot
of money to beconie n Ruddio Technicinn, 1 train
you nt home nights in your spare time.

am

service manaver for the M
their four stures.”

Many Radio Technicians Make
§30, $40, 550 a week

Radio Vbroadensting  stations employ operators,
technicinns. and pay well for trained men. Radiu
manufacturer: employ testers, inspectors. service-
nmen in good-pay jebs with opportunities for ad-
vancement. Radio jobbers and dealers employ in-
stallation and servicemen. Many Radio Technicians
open their own Radio sales and repair businesses
and make $30, £40. $50 a weck. Others hold their a
regular jobs und mnke $5 to %10 a week fixin o
Radios in spare tinie. Automaobile. police. avia

tion, commercial Rali oudspeaker stem
electronic devices, are newer fields offering opp o
tunities to nulifical men. My Course i

C;\“: cc(-'\\ EY il q &
adic Vel Gave:
E\El\tt("w(\' :\‘c. ﬂ“-\\:\‘oi‘ \\E cauwse Toghe
\‘e‘c"?g: And 2 p‘.oha\‘: remesy o de
£ sett ou it Loeate :"‘\ ec\\o\“!‘_m\cn
WO gy A =P an- - c_“
aick Y es. B chel {est I
Py trov ceVeY . Lae AN Cion »
Siﬁt at b ve e“un\\mm . obh
vole nevoan. °
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Television
promise to open good jobs soon.
Charles F. Helmuth, 419 N. Mass. Ave., Atlantic

were sure they had them. I owe plenty to N. R.
Training.” James E. Rran, 119 Pebble St..

and Frequency Modulation which You Get This Professional Servicing Instrument

[-= This instrument makes prac-
test yuu will be
called uUpon to make in Kadio
ervice wark on both spare
time and full time jobs. It
can he used on the test heneh,
or earried along when out ou

N. J.. writes: I started Radio in the Ma- o |t
| Course. Now I
my own buss, and et Jjobs over others whlo

Fall

- A h f . A a | A i
River, Mass.. writes: ‘I was working in ¥ garage ?)“%’ -I-:;n:"n“i u::r:d \n-(::m-:rnsd;
when I enrolled with N. R. I. I am now Radic tests Fesistunces: lag o 1

Furniture Co. for hana  oseillator for  alixni

1 4
i J 10 ar
ot of your N. I L wour
Many Make S5 to $10 a Week Exlra
in Spare Time While Learning Get Sample Lesson and 64-Page Book
" " recular € ] Free — Mail Coupon
2 Eliret stunring Act tluy, Mail coupon now for Sample Lesson and 64-
HE epale jobs. Thrau e your  Dawe Kook, They're FREFE. They puint out Radl spare-
1 A ful pportitiitles | those eoming in Tele-
5 Sy I sl tell about Canrse in ladio and Television:
. - ) 4 1 <how B w101 crs from 1 1ra telling
K we Rindle ¢ nt ; v 0 wh doing wd varuit Liead a ck
mduct exy -5 1 teement, Find o R nfte ou. Mail the
ke in ng il in envelope or paste un penny posteard -NOW
5 luwron Texts exelosively J. E. SMITH, President
= . Te tals Dept. 1BB3. National Radio Institute

washington, D. C

64 PAGE BOOK E
SAMPLE I.ESSQNVFRE
J. E. SMITH, President, Dept. 1883
National Radio Institute

EWARD!

Washingten, D. C. e ]

L)

Dear Mr. Smith: Mail me FREE, without obligation, your ADIO M

Samnle Lesson and 84-paxe book. ““Rich Rewards in Radio,”” which ’

tells about Radie's spare-time and full-time opportunities and .
explains your 30-30 method of training men at home to be Radic

Technicians. (No calesman will eall. Weite plainly.) :

Please Check) M

] AM deing Radio work 1 am NOT doing Rmlio werk, H

N1 Are :

|

Address . " =g T e . sxn (@

[ ]

City State . 14X1 :

M This Maga: v i
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RADIO & TELEVISION

7/u' /Q')’u/at {/Zm{fo /k/aﬂn‘)-fue

February — 1941
Vol. XI No. 10 .

GENERAL FEATURES

Editorial—

YOU Are the Editor—
Hugo Gernsback .

MARCH OF RADIO

Color Television on Standard Re-

ceivers ... ... ... .. )
New F-M Station Has Unique
Christening ............ ..

Fluorescent Flag Glows at Nnghf

Centimeter Wave Signal Genera-
tor for 3000-4000 MC. = .

International Radio Review

Connecting Head Phones to Re-
ceiving Sets

3-Tube A.C. Set ............

Experimental Wheatstone Br-dge
High-Fidelity All-Wave Tuner,
Herman Yellin, W2AJL .. ....

14-Tube Communications Receiver,
Charles R. Leutz .. ......

A Brand New F-M System for
Amateurs, Ricardo Muniz, E.E.,
Donaid  Oestreicher, Warren
Oestreicher ............. ...,

RADIO CONSTRUCTION

"Power-Plant" for the Workbench

High Fidelity All-Wave Tuner,
Herman Yellin, W2AJL . ...

14-Tube Communications Receiver,
Charles R. Leutz ...... ... ..

A Code Practice Oscnllafor. Wm.
D. Hayes. W6MNU ...

582

583
584

585

586
586
586

589

592

598

588

589

592
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Certified Circuits

When you see this seal on
a set it is & quarantee that
it has been tested and
certified in our laboratories,
as well as privately in different parts of
the country. Only constructional—ex-
perimental sets are certified.

You need not hesitete to spend
money on parts because the set and
circuit are bona fide.

This is the only magazine that ren.
ders such a service.

Executive O :
Advertising. European Agents: Atlss Publishing and Distributing
Brentano's—London and Paris. Australian Agents: \1conu Agency,” 179 Elizabeth St.. Melbourne.

HUGO GERNSBACK, Editor
H. WINFIELD SECOR, Manag. Editor

ROBERT EICHBERG, Television and
Digest Editor

In This Gisue

A "Pull-Swing" F-M System for the
Amateur, Ricarde Muniz, E.E.
Donald  Qestreicher, Warren
Qestreicher ... . o

Directional Radic Beam Indicator,

Leon F. Leffingwell .. . ... . ...
Photo Cell Relay, L. M. Dezettel,
WESFW .,

4-Tube Regenerative de Luxe Re-
ceiver, W, Ward .

Building a Small Oudin Conl,
W. Secor ... ... ... ...

AMATEUR RADIO
14-Tube Communications Receiver,
Charles R. Leutz ..........
Code Practice Oscillator ... . ...
A New F-M System for Amateurs
Directional Beam Indicator .....

Plaque Winner for Best Station
Photo ......................

A Precision Frequency Monitor .
Compressed Dipole Aerials ... ..

"CQ", Lerry LeKashman, W2I0P

NEW FEATURES

Applied Radio—Principles of Fre-
quency Modulation, F. L. Spray-

berry ...
Experimental Radio-—Phote Call
Relay ... ... ... ...........
Radio Hookups ............. ...
Easy Set Building— 4-Tube Re-
ceiver . ... ... ...

Electrical Experiments—Oudin Coil
Radic Patents . .. ..... ... . ..

598

602

620

628

630

592
595
598
602
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606
608
612

31}
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622
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In March Fssue

An F-M Receiver for the Home Con-
structor—L. M, Dezettel

5-Tube Compact Receiver—R. W.
Baatz

Principles of Frequency Modulation—
Part |I—F, L. Spreyberry

A Compact ngh Fide ity 20-Watt Am-
plifier—H. D. Hooton, W8KPX

A New F-M System for Amateurs—
With Details of Transmitter and
Receiver Construction — Ricardo
Muniz, EE. Donald OQestreicher,

Warren Oestreicher

Mere on the Compact Kilowatt Trans-
mitter—Larry LeKashman

Bamboo "Beam" Antenna Construction

ELECTRICAL EXPERIMENTS

Photo Cell Relay . ......... ... 620
Small Oudin Coil ,............ 630
[
TELEVISION NEWS
Color Television ..... ......... 582

Election Returns Televised .. .... 582

Compressed Dipole Aerials . ... . 408
Television Patents ....... . ... 632
[ ]

MISCELLANEOUS

What Do YOU Think? ......... 579
How to Learn the Code ........ 595
This Month's Ham Plaque Winner 604
Practical Antenna Hints, Lorry Le-

Kashman, W2I0P ... 14
Frequency Modulation for the Be-

ginner, F. L. Sprayberry ... b16
Radio Hookups . ... ... ... ... ... 622
Question Box .......... .. ... 825
Radio Kinks ... ... .. . .. oL 626
4-Tube Regenerative Receiver .. . 628
Electrical Experiments . .. .. . 630
Radio Patents .. ... .. = . . . 632
New Radic Apparatus ... . . .. 534
An UHF Receiver for F-M and

A-M, S. Gordon Taylor .. .. 634
Book Review . ]|

Cover Composition by Hugo Gernsback and Thomas D. Pentz

Springfield. Mass.,

$68—20 Vesey St.. New York.

under the act of March
snd llustrations are copyright snd miay hot be reproduced without permission. Sub-

Ul gn countrles, 75¢ additional per year to cover postage:
e (o Popular Bool

nited States (In forel

RADIO & TELEVISION—Published monthly on the tenth of the mouth. Entered as second-ciass matter Feh. 15,
1838, at the post office at
mission of H. Gernas! . Text

scription price $2.50 a year In the
Canada 30c additional). Make all subscriptlon checks payabl

Published “ Popular Book Corporation. Puhllutlon Office—29 Worthington 8¢,
N. Y. HU'GO GERNSBACK, 'Presldenl. EMIL GROSSMA

3. 1878. Trademarks and copyrights by per-

k Corporation.

Springfield, Mass. Edltorhl and
. Director

N of
. Ltd., 18 Bride Lane. Fleet St., London. England;

Copyright 1941 by H. Gernsback
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Readers' ﬂetteu

READ
AND
SEND

CODE

Learn Easily at Home
This Quicker Way

No experience needed. Be-

winners read code quickly, |
copy accurately, If al-

ready an op, speed up

your wpm with this ;
approved amazing all ;
Electric Master Tele- '
plex Code Teacher.

Only instrument which

records your sending

in visible dots and dashes on specially pre-
pared Ppaper tape—then sends back your
own key work &t any speed you wish. Fas-
cinating, foolproof—gets results because you
learn by HEARING as well as SEEING.
That is why thousands agree this method is
<arest and quickest. While not designated
standard equipment, Teleplex is used at
many U. S. Army Posts, Naval Training
Stations. We furnish Complete Course. lend
you the New All Electric Master Teleplex,
and personal instruction with a MONEY-
BACK GUARANTEE. Low cost, easy terms.
Write today for folder S2. no obligation.

TELEPLEX CO., 67-69 Park Place, liew York City

in Canada write:
CANADIAN ELECTRONIC INST.. TORONTO,

ONT.

AMATEUR RADIO LICENSES

Study for your licenzes the “‘rhythm™ Wway,
the A.R.I. way. Acquire code proficieney in
from 31, to B weeks, Theory taught in un-
derstandable, non technical language. Class-
room courses in New York, home study
courses for outside students. Write for list
of calls of hundreds of licensed students
now on the air.

AMERICAN RADIO INSTITUTE
NEW YORK. N. Y,

1123 BROADWAY,

ERT PHOTOGRAPHY
MIADEJEIASYY]

Suecesftul photography as a careck, foP sparetimeg
carnings or as s hobby—tnade casy through N,Y.1. Train
ingl Tersonal coaching by leading photographers, Fasrl
nating fleld. splendid uvpbortunities. Commercial., News.
Portralt, Motion Picture, Advertiing und Coior Yhotox
raphy. Personal  Attendance snd  Heme Study CouFses.
Lookiet FREE! N, Y. INSTITUTE OF PHOTOGRAPHY,
Dept. 1, 10 West 33 St.. New York, N. Y. {30th Year)

RADIO COURSES

Mid-Term Classes Now Starting
RADIO OPERATING—BRO.ADCASTING
& RADIO  BERVICING--a  practical
® RADIO AMATEUR CODE ¢ TELEVIS
® ELECTRONIUS—1 ¥r. da¥ course 2 .
Day and Evening (lasses. Booklet Upon Rednest.

New York Y.M.C.A. Schools

6 W, Gath Street New York City,

RADIO-TELEVISION

Oldest, Iarzest Radlo-Telericlon schoo} in West trains you
far good pay inb. Combdlete instrustion Inelnding Radin
Construction and RKervice. Broadenst Operating. nd.
Talking Pictures. Television, Publie Addrese, ete. Flexi-
hle plan to meet specific nceds_of those with or withut
jobs. Transportation allewed tn L.A. Farn room and board
while learning. Request Freo Catalog.
Dept. RT-2

“AT'O"AL sc“oo‘.s Los Angeles

RCA Tnatitutes offer an intensire course of hizh
standlard embracing sl phases of Radio and
Telovision. Practical training  with modern
equipment at New York and Chicage schools,
Also specialized conrses 1n Aviation Communi-

caticns. Radio Serrlelng and Commercial Oper-
ating. Catalog Dept. RT-41.

RCA INSTITUTES, INC.
A Radio Corporation of America Service
75 Variek St Naw Vork, 1154 Merchandise Mart, Chicago

Plagse Ma-+'z- Th's Magaz'-z When Writi~g Adva-tisess

What Do YOU Think?

WHAT ONE READER THINKS
OFR.GT.
Editor,

Tust a scribble to let you know how much
I'm enjoving your magazine.

I note in the “What Do You Think”
columm, that one reader wants more “1 and
2 tuhe hook-ups.” I have several copies from
1932 to 1935, 36 of them, Perhaps 1 should
mail them to him. I your readers have been
buying the magazine very long from news-
starwls, they should have. by now, all the
1 & 2 tube hook-ups they will want to play
with for a lifetime. Maybe he's a new-new
beginner. He should ask some of the local
hoys fur some help on set construction. [
suppose ['m a little too hard on heginners.
not remembering “once upon a time” 1 was
a heginner, too.

I'm in radio for fun—it's a hobby with
me, The XYL gets a “hang™ out of it, too.
She says it keeps me at home where she
can watch me. Mavbe that's the lLang she
gets ! \What!

M. E. Van NaTTAYN,
6151 Walnut Ave.
Long Beach, Calii.

(There are new hook-ups now and then.
vou know.—~—Fditor)

A YUGOSLAVIAN SHORT WAVE

LISTENER
Hditor,

I am a Yugoslay for the first time in the
U.S.A, and am a wireless operator on a
Yngoslav ship. T am also a Radio Amateur
and SWIL Fan.

I have at home in Split, Yugoslavia, a
Hallicrafter Super-Skyrider receiver but
my wish is to have one transmitter and to
work with the felliavs throughnut the world.
At present we cannot have a transmitter in
Yugoslavia for private use.

For years I have received very gond
phone signals from all enntinent<. and I am
sorry that T cannot show you prooi of the
sticcess of my constant labars,

My greatest wish is to join the Shart
Wave League and to have a membership
in the V.A.C. Cluh.

Al fellowws and SWTs who wish to know
eomnething about radio in Yugoslavia, and
whe will write me or send their cards, ad-
dresses, cte., may du oo [ am enclosing my
address and will he very glad when they
writes T will answer all.

\With hest wishes to R, & T. magazine,
I remain,

Josie A MLanrxa,
Solinska cesta 40,
Split, Yugoslavia,
Europec,

IMPATIENT FCR EACH
NEW COPY
liditor,

The tenth of cach month find< me at the
new~tand anxiously waiting fir my copy
of Rawo & Trrevistox, T truthiully believe
it your magazine i the most complete
and mnderstandable radio magazine. I am
typical of hundreds «of other Short Wave
Fans who are just starting to explore the

(Continued on puire 640)
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made EASY

LEARN AT NOME
=1 SPARE TIME!

36 Volumes in

Big Book! 5 e
1 ﬁmfm.“g Ghirardi’s COMPLETE
, eem . Gourse will train you QUICKLY
Apeech, Mu: Here's sour| B'IG| _CHA‘NGE‘ ig
BT a thorough training in bas
3 By eart Blecs g T PN DAMENTALS —
trteGurrent.  quickly, easily, withowt previous
4, Elec, Units: experience or study  Today there
Ohm's” Law'  ure BIG OPPORTUNITIES and
s. Elec. CIT  Ints more jubs for nien with radio
torivs. training—in radio factories, In ras
6. Magnetisim, dlo serslee shops — and in all
7. Llecuomam:  branches of the Army ani Navy,
s Fleciromage  RAOIO, SOUND, TELEVISION
netic  Inducs

—~MAOE EASYAS A.B.C,

t

Taductanee:

C s vacitance;
Condeunsers
1. AC. Circuits.
13, ¥lters.

L, Measuring
Instruments.
i4. Radlo Waves.
I
b
iz

Ghirardi’s fatous RADIO PHY =
1CS COURSE in the quickest short.
u can  find

namical
Wian,  gorags 1ustrations.

856 ~elf-lestinr Review Questions
makt il as  easy understand
Thousands of suc-

. Broadensting as & primer.
. Recenving cessful radie Iner nA:ot their sart
- Yacuum Tube with this Lok, @ it's used by
Principles more radio Bchoois and twients
1. V. T. Chars than any other radlo text i the
AURETINLIcE world! Get this whole 952.age
13, Vacuum Tube course today for only Sl—aned get
‘Cun-!ruclln . started on your g imlio cavecr!
vl
. ‘o,-T_—,m, _}5“ Use It S Oays
phfier Action. —
21. Racdio Fre OUR RISK!
quency  Am Your MmMoney
plification back If not fully
22. ‘-Superhets,'” ratigfied. Donm't
23. R.F. Amunll delay—uet start-
fiers; Tunimg ed~—mail this
a5 thlr i coupon st oncel
- udio Amnlis
fiers 972 Pake
25. Loudspeakers 308 Iltus. 1
26. Battery Re i
ceivers $
27. Power-Supply
(N ra
28. Elee. Recewv. §
Only 5

ers

Auto and Nir
craft Radio.

Phono Pick:
ups; Sound

29.
30.

1 RUSH COUPON TODAY! 1
% Radio & Tech. Publ. Co.,

Systems. s ]
31, | Shor W R R&T-21, 45 Astor Pi.. N. Y.
32. Photoelectrie g [ Enclosed  find $4. ($4.30
of “RAD1C I

Cells: Cath forel€n) for my cop;

I B Gies CCOURSES “with your §

le-Ray
Teleyision

33. 1 1 3-day Money-Back Guarantee. ]
34. Antennas and
ll;_ro\mds‘ I Name P |
38. Te stinpu;
Reratelnt i Addreas & ] |
36. found City ST state dpeah
st 1 C Send me free literatu
T Y L I -y

RADIO OPERATOR'S LICENSE

GUIDE
By WAYNE MILLER

Here's a new Guide Book that contains over
1250 questions and answers which will help
you pass the new six element examinations
for a commercial radio operator's license.
It correctly answers all questions contained
in the study guide that was recently re-
leased by the Federal Communications Com-
mission for the use of those proposing to
take its examination. It will not only see
you through your examination. but will also
serve as a valuable future reference book.
$3.00 postpaid. Refunded if not Batisfactory.

R. A. COWELL
PUBLISHERS' REPRESENTATIVE
411 7TH STREET. BELLE PLAINE, IOWA

TELEVISION
500 LICENSED graduates placed in
past 7 vears in shipping, broadcasting,
aviation, police, ete.; we also teach radio
servicing and repairing; new beginners’
class now forming; 60-page catalog
free; oldest, largest and best equipped.

MASS. RADIO SCHOOL

18 BOYLSTON ST., BOSTON, Mass., Est. 1899

RADIO

ENGINEERING,

brozdeasting. aviation and police radio, servicing, marine
radio telegraphy and telephony, Morse telegraphy and
railway sccounting taught thoroughly. 48 weeks” Engi-
neering course equiralent to 3 years of college radio work.
ANl expenses low. Catalog free. School established 1874

Dodge’s Institute, Turner St., Valparaiso, Ind,

579
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F E WE EVER OFFERED :-
the 1940-41 Radio-Television Reference Annual

R With $1.00 Jaéjcu}ztion to
RADIO & TELEVISION

- —— —— - e j \
- —— " — o e —
WI;I’:: (:ju; eolmplima:_t;. ;o rwmt to 'und .l copy of the lﬂo' RAI%IIOO-TELEVISION uRMEFEREI'I(:E
NUAL to you EE, i o will simply take advantage of RA & TELEVISS agazine's
special lubwlmio: offer NOW. !I?hil offer I'IT belng :“;:n“g nofimited time only. ma Read the summary °f contents
Tho 1940 RADIG-TELEVISION REFERENCE ANNUAL has 68 Dages. largo size 8% x 1%, with in this FREE BOOK!

over 170 |Nustrations. The contents of this book has never appeared before in handy book form. Its pag:s
:mr‘pmq‘eallnlevory brl:eltl l;.f _raldln u::md. m‘;hlic address, “I?l”i."' tlnlﬂmlon. :"i'mm'i':"t'rnm"
Ton, “ham" Sranmitters and cevefeers. ime nd mosey.saving kinks, wrinkies. useful eireuit informa- THE 1940 RADIO-TELEVISION REFERENCE
tion, *‘ham’ transmitters and reeeivers. and & hast of other data. AL contains a collection of the best amd

Tho Annuals have always been regarded as a standard referonee work for overy practieal braneh of radio

SPeration and serviea. This 1940 edition ably sustalns this reputation. Every radio man wants a eapy most important articles. Covering as they do
of this valusble book. Just as this book will be of unquestionable value to you, 50, too, will every nearly every branch of radio, they form a handy
monthly issue of RADIO & TELEVISION. This magazine %rlnu you bip value everY month. It keeps you reference worka. In addition, many time and labor-
intelligently informed about new develobments in radio and tefevision. You want the news. want It saving kinks, circuits and wrinkles, tried and tested
fully but concisely. want it first—that is why you should read RADIO & TELEVISION regularly. by practicing Servicemen, experimenters and radijo
This very special offer is made for just cne purpose—we want you as a regular subseriber. The Annual, fans have been included. This book cannot be
whose conitents aDDears at the right. is not sold. but & coby is FREE 1o you if You subseribe now, bought anywhere at any price. Yet it is yours by

merely gubscribing. Use the convenient coupon

SAME SIZE AS below.

RADIO & TELEVISION BEGINNER'S SIMPLE INEXPENSIVE
CONSTRUCTION ARTICLES

Beginner's Breadboard Specfal - a I-Tube Hlsh-Gain All-
Ware Recelver—\Viring T'ointers for Radio Beginners—i
Wwatch Charm 8ize 1-Tube Sei—Beginner's Simple Voit-
Milliammeter —Making a2 1-Tube Broadcast Loop Receiver
<A.C.-D.C. Power Subply for Battery Portables—A ]-Tube
Short-Waver with Band Coil Switching.

MORE ADVANGED SET CONSTRUCTION

The ~High-Seas 4°" Broadcast Lamp Radic—How to Build
a 6-Tube 1.i-Volt Short-Wave Superhet for the ‘‘Ham'
or Shert:Wave Fan—Build the ""Lunch Box 5'° Super Set -
A Broadcast Battery Portable—How to Bulld a Plug-
Together 8 Tube Broadcast Set—The ‘‘5-in-4"" Afll.\Wave
Radio for A.C. Operation—An Easily-Built 3-Tube Midget
Broadeast Superheterodyne Recelver.

THE SERVICEMEN'S SECTION

Bass Tone Control—Simplified Variable Selectivity—Prac-
tical Servieing Pointers—Servicing Universal A.C.-D.C. Re-
colvers—Killing the ‘‘Intermittent”” Bug—A Service Shop
A.C.-to D.C. Power Supply—Sideline Money for Service-
men—Adding A.V.C. t0 any Sereen-Grid T.R.F. Recefver
—lron Particles in Speaker Air Gap.

TEST INSTRUMENTS

A Useful Neon Lamp Tester—An lnegemiro Qutput Meter
—Making Milliammeter Multipliers—Home-Made requency
Modulator—The Busy Bervicemen's V.T. Volt-Meter.

PUBLIC ADDRESS AND AMPLIFIERS

Butld this Combination A.C.-D.C. Radio and Inter-Com-
municator—Speaker Placement in P.A, Work—The Design
and Construction of an Inespensive All-Push-Pull }0-Watt
Amplifier—Obscure Sources of Hum in High-Gain Ampli-
‘l\lerligloﬂ to Build a High-Fidelity 5-Watt Versatile
mplifier.

“HAM" SECTION

Ultra-High Frequency Antennas—The Beginner's Low-Coat
Xmitter—Modulator  Meter—FPhone  Monitor—The Begin-
per's “Ham'' Recelver—2% Moter Acorn Transceiver.

TELEVISION

How 1o Bulld a 441 Line T.R.F. Televislon Receiver—Use-
ful Notes on Television Antennas.

MISCELLAKEOUS

Simple Photo-Cell Relay Set Up—Making s Burglar
Alarm—How to Bulld AC.-D.C. Capacity Relsy—How 1o
Make a Modern Radio Treasure Locator.

USEFUL KINKS, CIRCUITS AND WRINKLES

Making a Flexible Coupler—Two-Timing Chime—A Simple
Poriable Aerlal—An Improvised Non-Slp Berew-Driver.
NOTE: book contalns numerous other useful Kinks,
Circuits and Wrinkles. not listed here,

(approzimately)
45 ARTICLES
(approximately)
THIS COUPON BRINGS YOU THE ANNUAL 170 1nLUSTRATIONS
RADIO & TELEVISION e 20 VESEY STREET e NEW YORK, N. Y. 68 BIG PAGES

Gentlemen: Enclosed you will find One Dollar for which enter my subscription
to RADIO & TELEVISION Magazine for Eight Months. Send me ABSOLUTELY
:ﬁg%;ﬁd POSTPAID, my copy of 1940 RADIO-TELEVISION REFERENCE

{

O This is a new order O Extend My Present Subscription E RAD'O & TELEV'S'ON
NAME ....ooiiiiiinininneninnnaneas, ADDRESS oo E 20 VESEY STREET
CITY ........... S T .. STATE ................ ' NEW YORK, N. Y.
DON'T DELAY - MAIL TODAY! RT-2-41 .
580 Please Mention This Magazine When Writing Advertisers RADIO & TELEVISION
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Editorial -

YOU Are the Editor

By HUGO GERNSBACK, Editor

it makes little difference what magazine or newspaper you

read. It just means that it is always the reader who influences
the editorial contents of any publication. Obvious as this is, it is
seldom realized by the average reader who often has the erroneous
idea that an editor is a sort of super-human creature who knows
more about every subject than any one else. Nothing could be
further from the truth. The editor only interprets; he may have
set ideas of his own about certain subjects, but if he is a good
editor he will keep these ideas in the background. After all. it is
the reader who buys the publication, and unless he is satisfied
with the ideas expressed in it, the publication won’t last long.
The great trouble with most readers. however, is that they take
a magazine too much for granted, and the minute they do not
agree with its policy. they drop it like the proverbial hot potato.
Others when they (o not agree with the editorial policy, immedi-
ately begin writing letters to the editor in no uncertain terms—
and that is precizely what the editor wants them to do. No publi-
cation is worth its salt if it is not criticized, if suggestions are
not given day in and day out by readers who either disagree

BELIEVE it or not, you—the readers—are the real editor and

THE CODE BUGABOO

If it’s all boiled down to the bare facts, I think that learning
the code has proved a bugaboo that has enlarged in so many
minds that it scares many an embryo ham completely out. I know.
it had me scared out too. Then one night I said to my=elf, “For-
man, you're just plain lazy, learn that code or forget Ilam Radio.”
I had a lot of wild ideas about how I’d build a transmitter and all
that goes with it, I guess everyone does, but there’s that ticket
looming up in the way. Well, I worked for an hour and a half
memtorizing the code and by that time I could spell out the name
of anything in the room. I'm picking up speed little by little and
eventually I'll have it up to where I want it, but the hardest
part, as I see it, is over with.

Bob Forman, Monmouth, I1l.

RADIO TREASURE HUNTING

If anyone tells v¥ou that Treasure Hunting with modern radio
equipment, including an unromantic head. cannot be made a
profitable business—dismiss the thought. for several are paying con-

siderable income tax on account of dis-
coveries of man hidden valuables. They

or who think differently on certain
subjects.
Here in Rapio & TELEVISION we

are fully aware of these problems and
we have always been alert not only to
new trends, but to criticisms, particu-
larly when such criticism is of a con-
structive variety.

The editor does not pretend to know
it all—far from it—it is his business
to present radio progress and other
radio material in such form as he be-
lieves, that you, the reader, would like
to have it. The editors have no pre-
conceived notions as to what should go
into the magazine and that is why they
must use the guiding heads of its
readers.

With all this in mind and feeling
that it is possible to get every really
worthwhile new and constructive idea
from you, the readers, the editor would
like to turn this page over to the
readers in order to get the best radio
thoughts in America.

Rapio & TELEVISION does not want
this service for nothing., As an-
nounced on this page, the best editorial,

Every month,

magazine,

10th of the month.

FREE RADIO SET

A VALUABLE RADIO SET TO BE the
AW ARDED MONTHLY

until
RADIO & TELEVISION will award to one
of its readers who submits the best short
editorial, to be printed on this page, a
valuable radio set. Other letters published
on the editorial page will receive a free

subscription to RADIO & TELEVISION

All letters for the next month’s contest
must be received by the editors by the

For other details of this editorial con-
test, read further on this page.

™ do not use one type of equipment and
carry something in their heads as well
as hands. Their finds go unheralded for
they know it is possible to pay a large
prenmiium for talking too nuch and in
wrong company. Opportunities
beckon to those who are willing to
make the investment in knowledge be-
fore expecting the dividend to come
their way. Success in treasure hunting
is based on knowledge and the ability
to play “dumb” if occasion demands.
Those who do not believe in the
efficiency of modern equipment may be
made into an invaluable aid if proper
methods are used.
Thomas E. New,
Santa Monica, Calif.

"ENGLAND CAN TAKE I
Editor's Note: (As one half of the
world never knows how the other half
lives, the writer of the following letter
deserves commendation for the fact
that he takes the time to tell Ameri-
cans regarding present-day English

further notices

or editorial suggestion, which is sent

conditions.)

in during the month will be printed

here, and the writer of the best letter

will be awarded every month. until further notice, a valuable radio
receiving sct.

Remember that what is wanted are new or novel ideas or sug-
gestions—how radio or television can be used to better advantage:
how radio instrumentalities can be used more efficiently; what
radio can do to help defense. Or any other worthwhile suggestion
that may further the advance of radio in some way.

_Other short reader editorials might be on the subjeet of ¥our
viewpoint on radio matters that will arouse discussion with other
readers. What we do not wish to print on this page are laudatory
letters regarding the magazine itself, or pet peeves on subjects
that are not important to radio in generaf.

It is not necessary that your letters be long. Indeed, they can
be quite short. Anywhere from 50 words up, but not more than
500 words. is desirable.

All that vou and we want is “meat” and the shorter and the
more concise each of your editorials, the better the readers and
the editors will like them.

We are giving a few samples of readers’ editorials which came
in the mail, so you will understand what is wanted.

for February, 1941

. I have taken the trouble of send-

A ing you all these notes, etc., be-

cause I think you may find them interesting, particularly as

there are now no amateur transmitters operating in this country.

so I guess you will be interested to know what is going on here.

(COPY OF MAIN DETAILS FROM LETTER FROM ENGI-

NEER-IN-CHIEF’S OFFICE [RADIO BRANCH], HARROGATE,

ENGLAND, IN ANSWER TO QUESTIONS ASKED BY THE

NORTH MANCHESTER RADIO & TELEVISION SOCIETY
REGARDING AMATEUR RADIO TRANSMITTING, ETC.)

1. Relative to the configeation of amateur radio transmitting
apparatus, I have to inform you that it is the intention to return
such apparatus to the owners after the war and applications for
restoration should be addressed to this departnient on the cessation
of hostilities.

2. You can be assured that every reasonable precaution will be
taken to ensure the safe custody of apparatus whilst held by the
Post Office.

3. The call signs previously held by licensees are cancelled
simultaneously with the relative licenses, and no claim to the use
of a particular call in any future license could be allowed.

(Continued on page 637)
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Colored Television on Standard Receiver with New Disc

A standard 1clevision receiver was made
to pick up colored television images in
a demonstration by Dr. E. F, W, Alexan-
derson to members of the National Televi-
sion Svatems Committee and George H.
Payne, member of the I.C.C. The picture
shows Dr. Alexanderson and Mr, Payne
looking at the receiver.

The  demonstration
homme,

was staged at Dr.,
where he had in-

Alexanderson's

stalled o fzco-color 24-inch revolving di<k
about a foot in front of the picture end of
the cathode ray tube of his ~tandard e
receiver, As this whirled at 1800 revolu-
tions per minute, it~ transparcat field of
orange-red and grecuish-Mue  reproduced
the studiv program in realistic colors. To
do thise Dr. Aeaanderson explained. a sim-
ilar colured disk revolved before the icono-
scop pick-up e of the transmitter, Other

Dr. E. F. W. Alexan-
derson and George H.:
Payne, F.C.C. member,
inspect the new two-
color filter which con-
verts black and white
receiver to reproduce
colored television
images.

than the two disks, evervthing was the same
a~ with black-and-white television at both
~twelicr and receiver,

“In our early experiments we tried both
two- and three-color disks." Dr. \lexan-
derson said. “With two colors and a spect
uf L8 rpm. of the disk, the same color
~ucceeded ftself 30 times per second, Witl
three cotors, they succeeded cach other 20
times per second, producing a color flicker.
So that i~ why we deaded npon the twe
colors for the present. We found it did not
detract el from the three-color picture
This gives very good results without flicker.
and we feel it is most practical with stand-
ard commgreial receivers.”

The demonstration is still of a develop-
mental nature, and Geaeral Electric has yo
plwis for introducing color to its television
programs for the present.

Prominent among menihers of the com-
mittee  which attended the demonstration
was Dr. P, C. Goldwark, in charge of tele-
vision engineering for the Columbia Broad-
casting Syvetem, which is also interested in:
adding color tu its programs. While in
Schenectady the members of the NTSC
visited General Electric's television and
new FM stations in the Helderbergs and.
after the demonstration at Dr. Alexander-
son's home, met with G-E scientists for z
conference in the company's research lab-
oratory,

Don Lee Television Station Has Novel Features

Wirh excavation completed on the swim-
ning pool atop Mount lee, work-
men recently reached the halfway mark on
television station WOXAQ, the new $100,-
000 building to be the first structure erected
exclusively for the clectronics art.

A novel feature of the building is that
it is entirely shielded with one-ounce cop-
per sheeting on all four sides and the roof.
The copper armored pure electro sheets
came in sixty-inch wide 120-foot linear
rolls and had to be applied with great pre-
cision, Fspecial care had to be taken in
soldering the scams between sheets. More
than 22,600 square feet of copper were
used. The metal was applied to climinate

outside and intra-building  interferences
Du Mont
omewhat tardily Du Mont engioeers

have released information a. to how
they covered election returns over W2XWV,
It was doue by means of a ticker tape
projected on a sereen and scanned by use
oi the u-ual pick-up tube. This was an
experiniental  hroadeast  over a 30-watt
transmitter and few persons in the metro-

with the delicate cathode tube cameras, ac-
cording to Thomas Lee. president of the
Don Lee Television System.

Purpose oi the swimming pool will he to
provide a compact stage of operation for
“telecasts” of aquatic events, The pool
measures 20" x 507,

The two-story building will have one
television stage 60° x 100" and another
258 x 4 with monitor rooms in addition
o complete  office  facilities, transmitter
room, experimental  laborators,  scene
sturage rooms, makeup room, lounue view-
ing room, performers’ lounge and other
theatrical facilities. Since [december 23,
1931, the Don l.ce organization has spent
more than $350.000 in television.

With W6XAO located on top of the
1700-foot mountain the television range will
he about sixty miles and will bring images
to homes in San Fernando Valley, points
beyond  Malibu. Huntington Beach and
Pomma, as well as all sections of Los An-
geles and Beverly Hills, said Harry R.
L.ubcke, Director of Television.

MOBILE UNITS ACTIVE

ince hroadcasting election returns,

NBC's television station, W2XBS, has
heen making mostly remote pickups. The
trucks have brought televiewers wrestling,
hockey, huxing, ioutbali, and basketball
this autumn and winter.

Discloses Election Return Methods

politan aren knew that it was un the air.
It did not conipare in coverage to the NBC
telecast on election night, which was dc-
seribed in last month’s iscue of R, & T,
The accompany ing pictures show 1irst the
arrangement of the teletype printer fceding
directly into the ticker tape projector, which
lached the images onto a translucent screen.

The second picture shonws ltow the sereen
was ~sct up to be scanned. I the third pic-
ture an aperator is scen checking the pat-
terns onan oscillograph. A hood is provided
over the cathode-ray tube, so that it may
be scen clearly in an illuminated room. This
permits accurate mobitoring of the pro-
gram.
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Alexanderson’s Daughter Christens New FM Station

hile her father and mother, Dr. and
Mrs, 1. Fo W, Alexanderson, and
her friend. Miss Ellen Weltman watched.
Mrs, James H. Burnham crashed a high
vacuum tube against the hase of the Gen-
cral Eleetric’s new FAM antenna for station
W2NXOY in the Helderbergs near Schenec-
tady. (Company engineers endeavored 1o
create the best possible vacuum for use i
this tube. but when it was broken it released
no less than 379 quadrillien molecules of
various gases, including some 5,000,000
molecules 0f Nenon, a gas s rare that only
a few cubic centimeters of the pure gas are
1.1 existence.)
This ofiicial christening is seen in one of
the accompanying pictures. Another shows
a complete view of the new station,

The initial broadeast was put on in Proc-
tor's Theatre at Schenectady, where Phil
Spitalmy’s All-Girl orchestra played betore
a capacity crowd of 3500. Other features
were short talks hy FCC member George
H. Payne, Charles E. Wilson, President of
General Electric. Dr. W. R G, DBaker,
manager of the company’s radio and tele-
vision departinent and chairman of the Na-
tional Television Systems Cominittee, and

Dr. R. S. I’eare. the company's manager of
broadcasting,

In his talk, Mr. Wilson cited frequency
modulation as “a new and greaf achicye-
ment.” He said: “Unlike the conzentional
method of broadcasting, wohich just grese,
the development of 170 has been carcfully

Mrs. James H. Burn-
ham, daughter of Dr.
and Mrs. Alexander-
son, christens new FM
station with "'bottle of
nothing”, as parents
and friend watch.

i A view of the new FM

station, christening of

which is shown in the
photograph above.

RADIO GIVES CODE & SPANISH LESSONS

Rmh'o code classes for all students wish-
ing to learn or brush up on code are
being conducted ecach Monday cvening at
9:00 pm.. ES.T., over world-wide short-
wave Station WRUL on the frequencics
6.04 mc. (49.6 meters) and 1173 me. (256
meters)},

The lessons are for beginners, to give
them a firm foundation for the study oi
code as a hobby or profession, Later a period
of instruction for those more advanced in
code practice will be maugurated by WRUL
inder the direction of W, W, Chamberlain.

Students of this class of the air, irom
Canada to Florida and Puerto Rico, may
submit their lessons after each broadeast for
correcting and suggestion for study, Papers
are graded and returned to students,

Spanish lessoms for radio listeners are
also heing condieted over world-wide short-
wave Station WRUL in Boston on Friday
cvenings at 9:30 pm., E.S.T.. on the fre-
quencies 6.0 me. (49.6 meters) and 11.73
me. (25,6 meter~). The classes are repeated
on Friday afternoons at 3:30 pm., E.S.T..
on the frequencies 11.79 me, (254 meters)
and 15.23 me. (19.6 wieters), to better reach
aliences of students, teachers, parents, and
those intere-ted in languages as a hobby,

The course begins with simple grammar
as a basal text for students who desire to
read, speak and write Spanish with the least
possible delay, The Inter- America Division
will examine and correct all exercises sub-
mitted by listeners. and each month there
will be a review period.

plamned and controtled. During seveval years
of cxperiment in competition with estab-
lished methods, for many purposes, it hog
proved itself a superior mcans of scnding
radio programs into your home, as well as
for many kinds of regular and cmergency
connmutication.”

The program of music and talks was also
broadeast  from amplitwle-modulated  sta-
tion WGY, and short-wave stations WGEA
and WGEO,

A standard General Elecetric FM trans-
mitter is used tor the new FA station, which
covers an area within a radius of about 30
miles from the Helderbers antenna and in-
cluding  Scherectady, Albany and  Troy,
N. Y. As FM has the characteristies of tele-
visiom, in that the present-tape wire lives
will not carry the programs. a short-
wave transmitter sendds the signals from
W2NOVY's studio in Schenectady to the
transnuitting statien in the Helderbergs.

A G-E three-bay turnstile anteuna of
new arrangement is heing used for W2XOY,
Providing a considerable signal gain over
previously available similar designs, this
antenna has been built to withstand one
inch of ice and a hundred-mile-per-hour
winel.

FM SPEEDS USE OF RADIO IN
ADULT EDUCATION
lereland’s pioneer high-frequency ediea-
tional radio broadcast station, WBOF,
aperated by the Cleveland Board of Educa-
tion, has been authorized by the F.C.C. to
change its type of transmission from ampli-
tude to frequency modulation,

First station to operate in the ultra-short
wave band sct aside for educational stations
in 1938, WBOLE has been broadcasting
from its own studios to receivers in each
of Cleveland's 151 scliools since November,
1938.

Now, as commercial FA broadcasting
gets under way and high-frequency FM set
become available to the public, WDOE's
programs may find listeners in homes as
well as in classrooms.

Due to the British hlockade. few items are received from continental Europe as mails from Nazi occupied areas seldom come through,

for February, 1941
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Fluorescent Flag Glows at Night in “Black Light”

he American fag, glowing with all the
intensity of democraey’s spirit. shines in
a darkened room when treated with certain
chemicals. In davlight these Hags, made by
Dr. ). W Marden, Assistant Dircetor of
Rescarch, Westinghouse Lamip Laboratories,
and Dro N (. Besse, assistant, appear to
be plain white cloth; each, however, has
been given a coating of Quorescent materials
in the pattern of the flag. Two such Hags
have heen made and a pair of ultra-yviolet
lights is used to illnminate them. Different
compeames have heen used on each of the
Hags: one respouds to one of the ultra-
violet projectors and the other to the second
projector. but cach is unaffected save by its
MW projector,
Uhra-violet has many wavelengths from

Bouke Carter, iamons netvscuster whose
voice has been missing from the ether
waves for two vears, is now heard thrice

weekly over the WOR-Mutual Network.
There was considerable talk in which it
was alleged that Carter was “suppressed”
when he left the air in 1938, His return
should terminate such ugly rumors, One of
the most popular commentators. Carter's
returit proved welcome to listeners.

584

short to long. like the familiar color spec-
trum. Organic and inorganic  fluorescent
materials, of which there are literally hun-
dreds i the world, are activated by many
different  wavelengths according to their
own peculiar characteristics. One “note™ of
the ultra-violet scale may cause a certain
phosphor to fluoresce but fajl completely to
affect another. The ohject of research has
been to discover the proper wavelengths for
activating a great number of  different
fluorescent compounds,

One flag is a “short-wave” banner whichi
takes on its proper colors only when within
reach of short-wave ultra-violet radintions,
The staff is coated with zine silicate and
the knob on top with zine berylliung silicate.
The staff becomes green and the knoh vel-

Technician sprays cloth

with fluorescent dyes

te make it glow with

flag's colors in "black
light",

tow white when fluorescing. The red stripes
arc cadimium horate; the blue lield, calciun
tungstate; the white stars and bars, mag-
nesiun tungstate. The second flag is of 2
“long-wave™ variety and composed of en-
tircly different fluorescent compounds,

The ultra-violet source is a specially de-
sigied water-cooled lamp, called a “hydro-
gen-discharge™ famp. This lanp is necessary
because it gives a nearly continuous spec-
trum in the portion of vltra-violet investi-
wated,

To ke photographic reconls of this
phenomenon, fluorescent powders are spread
«m a clear gelatin film mounted in front of
an ondinary panchromatic plate. A yellow.
photegraphic K2 filter is then inserted be-
taeen the powders and the photographic
plate to halt all but visible light,

When the lamp is turned on, ultra-violet
ricliations cause the fluorescent powders te
hecome alive with light at the point where
the ultra-violet would normally hit the
photo negative, thereby recording in black
and white, their response to the various
wavelengths of ultra-violet. Thus the nega-
tive is darkened by only the visible fluo-
reseence of the cumpounds and permanent
records inade.

NAVY “NET” NEEDS MEN
In an exclusive story the New Vork
Times reports that the office of Naval Com-
munications in the Navy Department is
seeking the co-operation of Hams through-
vut the U. 8. to fill a shortage of abow:
5000 men in the personnel of the Nava:
Communications Reserve. The readers o

this magazine are urged to co-operate.

SCHOOLS GET U.H.F. BAND FOR EDUCATION

hen the Federal Communicatiions

Commission approved FM in May,
1940, and recommended it for afl ultra-short
wave broadcasting, hecause of its qualitie~
of more faithful sound reproduction and
absence of static and interference from
other stations, it cleared a range in the high
frequencies from 43 to 50 megacyeles for
commercial broadcasting.

At the suggestion of U, 'S, Commissiimer
of Education John W, Studebaker, repre-
senting more than 300 universities and col-
leges and hundreds of school systems and
other educational organizations. the F.C.C.
moved the educational band to an adjoining
position at 42-43 megacycles,

In explaining educational radio’s request
for g pusition tangent to the commercial
band, Commissioner Studebaker pointed out
that FAM  commercial broadeasting would
lead to laree ~cale retail distribution of FM
receivers capable of tuning in pregrams
frem educational studios,

Cleveland’s school board is one of several
preparing to enter this new phase of vduca-
tion by radio. San Francisco’s Buard of
Education has received a construction per-
mit for its proposed FM station, KALW,
San Mateo (Calif.) Junior College and
school svstems of Chicago and New York
have indicated they will file applications
soon, New York's school system, like Cleve-
land, has been operating a high-frequency

www americanradiohistorv com

AM station, WNYE, which it expects tc
change 1o FM,

Another New York educational institu-
tion, the College of the City of New York.
has expressed an interest in an educationa’
station. The University of Kentucky oper-
ates WEBRY, an AM high-frequency sta-
tion which broadcasts educational program:
to schools and community listening centers
in rural Kentucky areas. Oklahoma .\, and
M. is considering esablishing a similar
service.,

Renssclaer Paolytechnic Institute is re-
ported to be building an FM station, th
Universities of Ilinois and Wyoming, anc
New River State College, Montgomery.
W Va, are collecting equipment, and ar
alunmus has offered the University of Mich-
igan cquipment for an Al station. Nearls
4 score more educational institutions an
schiool systens are developing plans for sta-
tions in the educational hand,

WBOE's new frequency allocation is 42.3
megacyeles and its power has been doubled
to 1000 watts.

THEATRE TELEVISION COMING

Accordiug to apparently well founded
rumors, the National Broadcasting Co.
is equipping a midtown New York theatre
to receive large screen television images.
Reports are that the images will be abowm
12 x 16 feet.

RADIO & TELEVISION


www.americanradiohistory.com

March oﬁ Radio

PHOTO-ELECTR{C PHONOGRAPH RECORDS FOLK SONGS

Anvu-l)‘ invented  phanograph pick-up.
created by 'hileo Corporation «ngi-
neers an:l designed aleng the same basic
engineering principles as applied i its re-
cently anmouneed  photo-eleetric radio
phonograph, promises to open a new Cickd
in music research,

Students of folk music have made collect-
ing trips into hackwond regions, The in-
adequacies of noting down by car and hand
the melodies which they heard were o
obvimis that at the first advent o the Ldi-
son phouograph they adapted it to their
purposes. As vears passed amd improve-
ments were made in recording. the inade-
quacics of the carly records in turn became
obvious. The cyvlinders, which had been
recorded on machines somewhat resembling
a modern Dictaphone, became more brittle
and fragile with age, and since the preciou
material  they contained  could only  he
brought to lifc again by pressing a hard
diamond or heavy steel point into their
grooves, they had to be guarded with great
care and only plazed infrequently ior spe-
cial preblems of rescarch,

Since these evlinders comtainud the only
authentic record of the folk music of the
last generations, it Tecame of paramount
importance to find some means of tran-
scribing it onto newer and more durable
discs.

The photo-electric phonograpl pick-up re-
cently announced by the Philco Corporation
seemed to offer the most promise and there-
fore the engineers of the Library of Congress
Phono-duplication Laboratory hrought their
problems to the attention of David Grimes,
Chief Engincer of Philco Corporation, who
offered to attempt to design a new light-
weight reproducer suitable for work with
the old evlinders. After about two months
of intensive rescarch, E. O, Thompson,
Philco Corporation engineer, working with
Jerome B, Wiesner, Chief Engineer of
phono-duplication tor the Library. produced
a machine which gives cvery promise of
heing satisfactory. Now in~talled in the
Library of Congress, it has successiully
performed every test assigned it thus far.

This will mean that the American public

13TH ANNUAL SCIENCE

pen to all junior and <enior high «hool
students who have outstanding cxyperi-
ments or  demonstrations to exhibit,  the
13th Amunal Science and Enginecring Fair
is an ideal place o show what has heen
accomplished in the eonstruction phase »f
chib and classroom work in science. Al
exhibits at the Fair nimst be the actual
creation of student participants. Cash prizes
amounting to 33.000 will be awarded for the
hest display ~. Although the Fair, which is
4 contimmation «f the American Tnstitute’s
mmal industrial fairs which hegan in 1828,

shortly will he able to bear thousamls ot
old Ametican iolk songs, Indian song~ ancl
voices of jaersonalities long decaased. In
addition, it is expected that composers and
liricists will alit many of the (1 musical
renditions and create new American music
which will he based upon ling forgotten
[]]l‘llll”(":

By wme of a <lghtly ditferent application
of the principle of the pick-up arm of the
uew  photo-clectric phonograph, these mal
evlinders are being transferred onto tlat
disk records, so that they may he played
without fear of damage to the sound grooves,

Thensands of these records, which for
years have remained in dusty cases hecanse
of the danger of scratching away the
aluahle words and music, can now be madle
available to rescarch students,

Basic reason for the better results of this
experiment is the very slight 3 gram down-
ward pressure of the sapphire stylus in
comparison to the approximate 23 gram
pressure on the original reprodocer stylus.

The sapphire stylus need only floar gently
in the grooves to produce the necessary mo-
tiom: as a result the delicate impressions
in the wax cylinder are not gouged out
and destroyed,

The plioto-clectrie pick-up has hean placed
on a standard eviinder machine replacing
the original pick-up. The  photo-clectric
pick-up is connected i turn by wires to
the recording unit, The sound from the wax
eylinder is transcribed from the evlinder
through the recorder onto a tlat dise type
record trom which any number of addi-
tional impressions can he made,

Recently, the first extensive job of tran-
seription was started. Perey Grainger, the
renowned pingist and composer, arrived at
the Library with over two hundred exlinders,
recorded inoall parts of the world, The
Division of Music in the Library of Con-
ares~ anticipates that this will he followed
1 v the transeription, not only of the records
already in the Archives, hut also of othor
important private collections, and that the
wealth of material thns obtained can eventu-
ally Le made available in usetul and duralile
form to cvery intercsted scholar.

AND ENGINEERING FAIR
i~ held in New York Gity, schools from
cvery part of the United States are repr-
sented, Tast year over 27,000 peaple visited
the Fair to view 320 exhibits representing
working models, experiments, live animals
amd plant~, and technical and mechanical
projects. Intries are due Mareh 15, 1941
Allinterested students are invited to write
to the American Tnstitute Science and Fngi-
neering Clubs, 60 Tlast 42nd Stroet, New
York City. for complete information regard-
ing these activities and the general club
progrant.

FM FOR NASHVILLE POLICE

fter operating an amplitde modulated
cmergency comnmications system for
tive years, the city of Nashville, Tenn., has
ordered a complete FM system from the
General Electric Company.
The system for Nashville will include !
250-watt and 24 25-watt transmitters, and

for February, 1941

30 reccivers, A 200-foot tower. to be con-
structed, will support a half-wave antenna
of new design that provides complete light-
mne protection.

Nashville i~ the first Southern city to
adopt frequency modulation for police com-
munication.

www americanradiohistorv com

CENTIMETER WAVE SIGNAL
GENERATOR FOR 3000-4000 MC.
A.\'i;.-wrl gencraior Jdesigned for labora-

tory research invoiving the study qad
developiment of new radio equipment 2
aperate in e 3000t 4000 e, portion o
the radio spectrim generates test signals
of adjustablic inten-ity amd frequoney. s
it operates at unusually high {requencies,
it~ design i somewhat unconventional,

The oscillator 1s an end-plate magnetron
tube, having a maximum ovutput of about 1
watt in the frequency region of 3000 mec.

".!'_i‘;}'

(9 cms wanelength 1 oen 0.4 inch).
However, tn the signal generator, outputs
of 0.01 watt are ample for most tests. The
oscillator feeds an antenna from which the
cenerated ~ignal i radiated. Control over
the sienal strength is obtained by means
of an attenuater, and a specially Jesignad
thermocoate is used to indicate the output.

At thes e very high frequencies, which are
in the quasioptical range, difhcult problems
are encomntercd in shielding, lead filtering.,
and also in madulation. The signal gencrator
incorporates new methods of  overconing
these difficultics. Photo courtesy of RC.1)

BROADCASTS TO AMERICA

hilip Noel Buaker. M. i~ ~cen below
civing one of the “Britain Speaks" talks
which he broadeasts in the BBC< North
Anierican ~semvice,
A very larae from

tonnber of  letters

A g g

Al
oL
1,

overseas listeners arrive daily and each one
receives an individual reply. Letters from
listeners are weleomed by the BBC, for
careful analysis.
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CONNECTING PHONES TO RECEIVER

® SEVERAL different methods of con-

necting a pair of headphones to the output
of a radio set which is already provided
with a loudspeaker arc shown in the latest
issue of Electronics and Telcvision & Short-
IWawve World. In Britain, phones with re-
sistance as low as 120 ohms seem to be

common, although these are not found very
frequently on this side of the Atlantic.
However, Iigures 1 and 3 show desirable
methods of connecting low resistance
phones. You will notice that these place
the phones across the secondary of the out-
put transiormer. This reviewer does not

B+ B+ 8+ B+
LOUD Loup
B2 wEy || e, 25,
2 | ¥ =l =— 'E
=4 | ﬁ |
Al =i .:.\
I v |
> il ; @A
1 1
: 1&4:2 | | -.-v,:/.ﬂ-—
= PHONES T *
2,000-
PHONES f 4.000
3506 % |
120 ) Oums = PHONES . o
OITMS
(PHONES) l f | |
% ;
FIG.2 FIG. 3 FIG.4

3-TUBE A.C. SET

@ A TINY 3-tube A.C. receiver was re-

cently described in The Australasian
Radio World, It is a set which has proven
highly popular in that part of the world,
and is a fourth redesign of a circuit orig-
inally issued in 1937. Basically, it employs
a dual purpose tube as R.F. amplifier and
detector, together with a pentode output,

The set mounts on a chassis 9 x 514 x 114"
and employs a midget 40 ma. power trans-
former. The two coils are extremely simple
and may cither be purchased or home-
wound for the desired land. The tuning
condenser has a capacity of .00035 mf. and
is equipped with a trimmer on each section,
An additional trimmer is used as a fixed
regeneration control. The high voltage out-
put of the power transformer is 325 volts
and seli-bias is provided, The antenna coil
is mounted above the hase and the R.F.
coil below to isolate the 3 units and provide
short wiring. Each coil is further equipped
with its own shielding can. No dificulty
should be had in following the diagram
below.

think that with 120 ohms phoues, much of
a “match” would be securcd, particularly
using the method shown in Fig. 3, as Amer-
ican speaker voice coils usually have an
impedance of 10 ohms or less—not a very
good match to 120 ohms.

Figures 2 and 4 will probably be more
satisfactory for the average American head-
phones of 2000 to 4000 ohms impedance. In
Fig. 2 the phones are used without cutting
the Joudspeaker out of the circuit, but in
Fig. 4 a switch-over system is used to kill
the speaker when the phones are in use.
Likewise in Fig. 3 the speaker is killed,
while in Fig. 1 it remains in use.

In Figs. 2 and 4 the hlocking condenser
has a capacity of ! or 2 mi. and a working
voltage equal to the maximum plate voltage
plus the peak A.C. component, This will
probably not be much in excess of 500 volts
working voltage.

An additional condenser an the other side
of the phones should be used if the set is
an A.C.-D.C. receiver.

It is recommended that the resistance
shown in Fig. 1 should be about twice the
impedance of the voice coil and that in
Fig. 3 about 114 times the voice coil re-
sistance.

EXPERIMENTAL WHEATSTONE BRIDGE
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(See Diagram Above)

® A SIMPLE and effective \Wheatstone

bridge can quickly be made from three
rheostats, a battery, and a sensitive meter.
This last may be a homemade galvanometer,
which consists of no more than a compass
surrounded by about 30 turns of No. 28
d.c.c. wire on a 1Y inch form.

The rheostats are mounted as shown in
the diagram given alove. and the resist-
ance under test is connected across the bind-
ing posts marked X, The writer in Radio
Revista of the Argentine suggests that each
rheostat may have a value of 1000 ohms, or
any other values mav be used to raise or
lower the range of the instrument.

The usual simple calculations of Wheat-
stone bridge operation are employed with
this instrument. Formulas can be found in
any textbook on the subject.

RADIO & TELEVISION
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The picture above shows the all-wave tuner on top of the Jensen
high-fidelity loudspeaker, and the small inset picture shows a top
view of the all-wave tuner.

® TIIE rapidly increasing number of I7-M
broadeasting  stations has increased  the
number of fidelity-conscious listeners. Aiter
spending some time at an F-M recciver, the
average listener hecomes increasingly criti-
cal of ordinary \-M Droadcasts. resulting
in a desire for a broadcast receiver that
would reproduce the program with a~ great
a fidelity as possible, While the TRF (tuned
radio frequency) type of receiver has oiten
been used for high-fidelity reception, it has
a scrions drawback in its unsuitability as
an effective all-taze recciver. With praper
design, however, a superhet can deliver a
aood signal and faithfully reproduce the
output of the occasional high-fidelity broad-
caster.

It was fur these reasons that the writer
built an all-wave high-fidelity tuner, capable
of Leing sed with the same audio amplifier-
speaker svstem used with his F-M tuner.
and able to deliver signals not too inferior
in guality when compared with the IF-A
signals.

Ready-Made Coil-Switching Unit Used

In order to simplify construction. a
ready-made 5-band coil-switching unit was
obtained, This unit tunes from 530 ke. to
324 me. with a special 280 mmi. tuning
condenser. Especially made for mmnateur re-
ceivers, which demand the ultimate in tun-
ing ease in the highly crowded am hands,
the 3-gang condenser has a small rotary
trimmer scction in parallel with cach large
condenser section. This really gives us two
tuming condensers in one, one for ordinary
tuning and the other smaller scction, for
band-spread tuning. This band-spread fea-
ture is highly effective and a necessity not

for February. (941
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abtained (in

enly on the Ham Lands, but on the foreign
broadeast lands, where it provides that case
of tuning so sadly missing on the average
“all-wave” radio. I the band-spread {eature
i~ ot desired, an ordinary 3-gang, 280 mmi.
condenser can be used, in which case the
special band-spread dial with two knobs
will not be nccessary. Also. if desired, the
coil unit can be procured with a different
tuning range—42 mc. to 132 ke.—which
includes many loug teave services, A 3-gang
410 mmf. condenser will be nceded with this
latter coil unit, Either combination of coil
switching unit and condenser gang can he
used in this tuner, but be sure to get the
correct dial since they have directly cali-
brated scales.

Tube Line-Up

Now to the tube line-up. The R.IF. stage
uses an 1833—well suited for operation on
the higher frequency bands, while the de-
tector-mixer employs a 6K8, nsed only for
wiving, since a separate tube—a 6J7GT—is
used as the high frequency oscillator. In
the LF. stages we have a pair oi 0K7GT
tubes. followed by a 6SQ7GT performing
two functions. The two diodes are paralicled
for use as the sccond detector. while the
triedle scction is used as a beat-frequency
oscillator. Note the use of the bantam type
glass tubes: these have a metal hase con-
nected to tlie number one pin and a sleeve
type of shicld can be slipped over the glass
envelope. affording effective shielding. The
hantam tubes are in some respects superior
to the metal type and bid fair to eventually
supersede the metal type.

The output of the second detector is fed
through a volume control into the output

www americanradiohistorvy com

High-Fidehty
All-Wave

Tuner

Herman Yellin, W2AJL

As the outhor points out—those who hove
listened to F-M broodcasts have suddenly be-
come ‘‘fidelity-conscious’’ listeners. To provide
o better equipped tuner for the ordinary brood-
cast, sa that high quality repraduction could be

connection with the F-M oudio

amplifier previously described) , the outhor built

the tuner here described. A ready-built 5-bond

cail-switching unit was employed, which simpli-
fies the construction immensely.

jack on the back of the chassis, and thence
to the external amplifier. No powcer-supply
was built onto this tuner chassis. since the
writer's amplifier furnishes sufficient power
for this purpose. As the power-supply con-
tained a regulated 103 volt supply, it is used
not only for the high frequency oscillator
but for the licat frequency oscillator, as well
as the 6K8 screen. If a power-supply not
having this regulated voltage is used, a 25
watt slider type voltage divider (15,000
olmus) can he connected across the 230 valt
supply and adjusted to about 100 volts.

Fidelity on the "Broadcast” Band

Returning for the moment to the subject
of fidelity, it must first of all be remembered
that broadcast stations are assigned ire-
quencics ten kilocycles apart. and since they
have two side-bands, arce limited to an audio
band width of 3000 cyveles. \An exception
is the case of broadcast stations just above
1500 ke, which are licensed for a greater
pand width. Although the former stations
are not supposed to transmit andio fre-
quencies higher than 3000 cycles, they do
so, but the beat note between the higher
frequencies of two adjacent channel stations
is not heard Tecause of the narrow bamd
width of the ordinary tuner. which may
cut off at much less than 3000 cycles. In-
creasing the hand width to make these
higher frequencies audible is desirable in
those instances where the desired station
is not flanked by adjacent channel stations
within range of the receiver.

A happy solution to this problem of band
width is the use of variable hand width LF.
transformers. Using LLF. transformers hav-
ing 3 degrees of band width. it is possible to
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Photo at left shows all-wave tuner with switch coil unit in place. Photo at right—view

vary the Land width from the quite sharp
positicn, desirable for tuning in the Ham
bands or the crowded forcign hroadcast
hands, to the medium posizion suitable for
ordinary work. The third pasition gives in-
creased hand width for listening to the
high-fidelity siations, or some of the 1-road-
cast stations. [t will be iound that the high
fidelity position of the 1.F. band width
switch cannot be used o1 maiy of the sta-
tions, especially on the high frequency end
of the broadcast band hecause a high-pitched
whistle will Le heard caused by the hetero-

dyning between that station and the station
in the adjoining channel.

Beat-Frequency Oscillator

The beat-frequency oscillator wus incor-
porated, since it didn’t involve the use of an
additional tuhe and more important, it i:
extremely helpful in locating these weak,
distant short-wave stations. For receiving
code (C.W.) signals, for which this tuner
is eminently qualified, the BFO becomes
necessity. Coupling betwewn the BFO an
second detector diode plates is accomplished

ol e

of tuner before ceil unit was installed.

by a 3-30 mumf. trimmer—adjusted on a
weak signal for loudest beat note. A con-
venient knoh atop the IIFO transforiner
aliows the heat nute to be adjusted to the
most pleasant tone.

The coil assembly requires the use of a
chassis 4 inches deep, but as this was unob-
tainable except in a prohibitively large
chassis, a chassis 3 inches deep and 12 x 1¢
inches wide was nsed. This resulted in the
coil assembly protriding heneath the chas-
sis, but four one inch brass spacers raise
tire chassis high encugh so that the coils do

Wiring diagram for the high-fidelity all-wave tuner unit here described by Mr. Yellin.
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uot touch the cabinet sheli. No il effects
were observed as a result of this abbre-
viated chassis and the unconventional ap-
pearance is not apparent when the chassis
1+ mounted mside a cabinet.

Assembly and Wiring

In mounting and wiring the components,
the tmning condensir should be mounted
directly above the coil assembly, with the

“oirant end™ tubes mounted close to the con-
denser gang, in the positions shown in the
photos. This placement will result in the
shortest R Teads, and al-o will place the
eoil assembly right over the three steatite
cockets, necessitating the wiring of thesc
~ackets, before the cail assembly is mounted
inside the chassis. A< a matter of fact, it
would e well to wire evervthine «n the
chassis and leave the cail assembly for the
last, obviating the poszibility of (lan'a"ing
any of the coils. Ti the band-spread dial is
psed, it will he necessary to support it hy
holting it to the chassis.

The lead from the 6K8 plate ta the first
[.F. transformer i» a little long, so it was
chielded—not with ordinary shielding, but
with the lozo-capacity type. The plate lead
is covered with a picce of half-inch diameter
snaghetti or sleeving, and over this is pushed
some large shielding braid which is grownd-
ed to the chassis. The large diameter of the
spaghetti keeps the shielding far enough
away from the wire to keep the capacitance
hetween wire and braid guite low, The <ame
method of shielding is vsed over the an-
tenna leads coming ont of the antenna sec-
tiem of the band-switch assembly. which go
tor the antenna binding posts at the vear of
the chassis.

The remainder of the wiring s quite
straightiorward, and should offer no diffi-
culty since there is really very little of it.
The audio veolume control i~ mounted on a
small bracket near the rear of the chassis
with a bras. shaft extension to the chassis
front. The 2-pole, 3-position rotary switeh
used for selecting the LIT. band width i
mounted next to the awdio gain control and
next to this iz the AVC-BFO switeh which
turns off the AN.C. when the BIFO i~
turned on. At the extreme left of the chassis
i< the R, gain contral

Alignment Procedure

Alignment  should  preferably  he  done
with an all-wave signal wenerater, The LE.
transformers should first he peaked to 450
ke, with the band expansion switch in the
slharp position. Either a magic-eye tnhe or
an output meter may be used as an indicator
for LF. as well as R.FF. alignment. The
all-wave cail assemhly is aligned at th
factory, so that, if the coils and trinmers
are nat touched, signaly will be heard even
without aligning the front end. However.,
for hest results, it is advizable to go over
the trinuners. Start off with the towest fre-
quency hand, The tuning condenser should
be set at about ten per cent of its maximum
capacity. and a signal {ed into the recciver
—corresponding to the {requency marked
on the dial at that point—and the oscillator
trimmer adjnsted for maxitum ontput as
indicated on the indicator. Then adjust the
antenna and R.F. (detector) trimmers for
maximum output. The timing condenser 1~
then turned to about 80 per cent of its maxi-
mum capacity and a signal fed into the

for February, 1941

receiver  corresponding to the {requency
Whown on the dial, and the oscillator padder
adjusted for maximum response. The con-
denser sbould then be turned hack to the
first ahgmncm frequency and the antenni
and R.E. trimmers rechecked for maximum
response at that frequency. Don't retunc
the oxcillator padder. This procedure i
followed on cach of the other bands. On the
two highest frequency hands, however, there
is no adjustable oscillator padder, as the
coils have heen adjusted at the factory for
proper “tracking.”

A good all-wave type of antenna, with
twisted-pair feeders shoulkd be  used {for
most cffective results,

Parts List
BUD RADIO

1—3" x 12" x 10" chu-~isi No.

1.R.C.—[Resistors)
1-—75 ghm 53 watt:
1—120 ohm

1—300 ohm

2 ~800 ohm
1—1000 ohm
1—2000 ohim
1—-35000 ohm
1—10.000 ohm
1—23.000 ohm

1— 21.000 ohm

4 50,000 ohm
2—100.000 ohm
1—-200.000 chm
1-—400,000 ohm

1— 5000 olm 10 watts; trpe AD
1—6000 olim 10 watts; type AB
1— 300000 ohma potentiometer:
1—-10.000 ohm pot. wire-wound;

NATIONAL UNION—(Tubes)

1193

type BT

type 13-133

\u W.10.000

1—1853
1—nK8
1—6J7GT
2—6KIGT
—6\Qt oT
1—61'5

AMERICAN PHENOLIC—([Miscell.)

1—=3-prong plug in ﬂmh motor shell (for power:
suppls); No. 61-CP

1—5-prang female Nug No. PF3-11

1 —Cha-~i- nutpm connector: No. PCIM

1—Output plug: No. MCIF

1 —~6- sprong plug (female); [for magicere tnbels
No. P'F6

MEISSNER MFG. CO.—!Coils L.F. Tra~s. &
Socke*s)

1—Allwave cnil-switching a-embly. (530 ke.-32.4
me. ). Nn, 137617

1 - 280 mmi. band-spread tuning comdenser; Neo
2131430

]|—FElectrical bind-spread dinl; No, 23-8211 .

2—+56-ke. haml expanding LF. tran~former~s No.
17-7412

1 —336 ke. LE. transformer: No, 16-53714

3—Octal steatile sockets; No. 23-8437

3— Octal hakelite ~ocket~; No. 25-8209

1—3-30 mmf. trimmer; No. 22.3253

CORNELL-DUBILIER—({Condensers)

2—.01 mi. 400 vnlt condensers; I\u DT-451
4—.05 mf. 400 volt condensers; No. DT-485
21 mf. 400 volt condensers; No. DT.4P1
2=.0001 mf. mica condenscr~: No, SWI.-5T1L
2= 00023 mf, mica condensers; No. SWL-5T25
1 .000025 mi. mica condenser; No. S\WIL-3025
1—4 mf. 450 volt cleetrolytic; No. BR-445

We Will Pay

regular space rates for good construction
articles giving novel and original ideas
for building such simple radio appara-
tus a» shert wave converters. receiving
sets,
Lation
power supplies, simple set and tube
leslers, facsimile recorders, ete.

television and frequency modu-

receivers, recording equipment,
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The three photos show respectively—completely finished Com-
munications receiver (above): complete kit of parts (top left),
and below—at left—the receiver partly assembled.

A Low Cost, Highly Efficient

Communications Receiver
Charles R. Leutz

The accompanying article describes a 14-tube de Luxe Communications receiver. The aver-
age set-builder and Ham will be interested in this set, because all of the delicate tuned
sections are factory-wired and pre-aligned, thus insuring perfect results as soon as the set
is assembled and wired. The set features tuned R.F. stage, noise silencer, crystal filter,

variable pitch BFO, and a direct-reading “R” meter.

® EVERY amateur needs 2 first-class com-

munications receiver, but with manufac-
tured sets costing several hundred dollars
cach, a good many “hams” are financially
stymied. Attempts to construct a gnod com-
posite receiver are complicated and usually
unsuccessiul due to the lack of test appara-
tus for the final lining-up operations.

A solution for the above problem is the
Meissner 14-tube “Traffic Master™ Com-
munications Receiver which is available in
kit form. The kit includes a complete tun-
mg unit which is factory wired amd pre-
aligned, which simplities matters consider-
ably. The intermediate R-F transiormers
are alzo factory peaked. The entire kit
tubes and a good spraker can be purchased
for a surprisingly nominal amount.

Fig. 1 shows the complewe kit parts laid
out ready for assembly. Not including the
miscellaneous hardware, there are 166 dif-
ferent parts including the 14 tubes and
speaker. Fig. 2 shows the assembly «f the
kit parts up to the point of cliassis com-
pletion. The completed receiver, ready for
operation, is shown in Fig. 3. The complete
schematic wiring diagram is given in Fig. 4
and Fig. 5 shows the wiring of the factory
pre-aligned five hand tuning wnit, Detailed
information on this tuning unit appeard
in the July 1940 issue of Ranio & TEeLE-
VISION in an article by the author, entitled
“llow to Extend the Twning Range of Your

Recetver”
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Design Features of the Set

This comnumications receiver has the fol-
lowing essential design features:

L. A direct tuned R-F stage to insure
tavorable image ratio, using a modern tube
especially cfficient on the higher frequencies,
in this case the 1833 “television” tube.

2. "Iron core” Ferrocart Intermediate
R-¥ transformers with air dielectric trim-
mers,

3. An efficient “Lamb” nuise silencer cir-
cuit 1o reduce ignition and similar abrupt
clectrical disturbances.

4.\ Cryetal-Filter and crystal-phasing
condenser to regulate the obtainable degree
of sclectivity.

3. .\ variable-pitch Beat-Frequeney Os-
cillator, free from frequency drift.

6, Stable uperation insured by using a
Voltage Regulator tube to feed the plate
and screen-grid circuits of the oscillator
tube, and the plate circuit of the beat fre-
quency oscillator tube.

7. A direct reading “R” Meter.

8. Full frequeney coverage from 330 kilo-
cxycles 1o 31 megacycles in five hands, with
a liberal over-lap between bands,

9. A band-spread tuning condenser.

10. A separate oscillator tube, cfficient
over the entire frequency coverage, used in
connection with a good mixer tube, in this
combination—a  6J7  oscillator and 6K8
mixer.

While this kit is ordinarily used com-
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plete, any individual parts or combination
of parts may be secured separately. The
builder therefore has considerable latitudc
and can utilize good parts which may b
on hand. Or, individual parts such as thc
Crystal-Filter Assembly, Beat-Frequenc:
Oscillator Assembly or Noise Limiter Cir-
cuit parts may be secured and added tc
existing reccivers. This 14-tube receiver
design represent~ the result of considerabl
qualified development and rescarch work
and variations are not suggested unless for
some good technical reasom.

The tube array is as follows:

1. Pre-alipned tining wnit, 1853 R-I°
amplifier, 6K8 mixer and 6J7G oscil-
lator

2. Imermediate R-F amplifier. 6L7 first
IRY, 6K7 sceond IRF and 6H6 {ull-
wave detector.

3. Lamb cireuit, 67 and 6H0.

4. Audio, 6C8G inverter and two 6V6 or
6V6G's in push-pull, class AB.

5. Powcr-upply, 5V4G full-wave recti-
fier and VR-150-30 voltage regulator.

Construction Procedure

Construction of this multiple tube receiver
is relatively simple, The kit is accompanied
by a large pictorial wiring diagram show-
ing all the various component parts, their
location and their connections, A corre-
sponding schematic wiring diagram is avail-
able for a check-up. The chassis and fron:
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Fig. 3. Schematic wiring diagram for the l4-tube Communications receiver.

“anel are drilled ol all parts are ready for
assembly, The assemubled and wired tuning
imit s the last item added to the chassis

The construction is started Ly mounting
the socket~ into their chassis position, mak-
g sure the “key™ point in the proper
Hrection 10 ciach cise, The heavy parts can
then be fastened into place, inchuling the
Power “Transformer.  Filter  Condensers,
IRE Transformers, Crystal-Filter Unit and
‘he Beat-Freguency Oscillitor assembly.
Adter wiring the V4G socket, and connect-
mg all the Power Travsformer leads, the
two  power-stipply  filter-chokes can e
neanted and conrected.

After completing the filament wirine, thn
analler components can hoe ineerted anl
comnected,  includive the speaker socket,
R-1F ehoke, tie Tugs, fixed resistors, tined
comdenser~, variable resistors and the ta
sljustable resistors.

The togele switches and phone jack are
assembled arter adding the teont pancl, the
latter heing held tothe chassis with <pacers
and holding serew s,

It is not necessary to follow ‘il
arocedure during wiring : however, it ~i-
plilles  matters Ly first conniecting o
varions leads which extanl rrom compone™t
arts, for exanple the Teads from the Power
Transiornmer. TR1 Transiormors, Crystal-
Filter, Beat Oscillator, ete, The neees<ar
ather ong leads can then be connected, i
cluding the flament wiring, Thon enly the
connection~ 1or the varions resistors
comdenser~ remain and these can Lo ma 'y
in a very neat manner.

As cach connection i~ made, it should be
checked off on the pictorial wiring Jdiaeram,

am

and

far February 1941

using a colorad p\-ncil. Followiry that proo-
cedure carefully. it i~ aiimost iupossible to
make a mistake or omit any of the connec-
tions, During wiring care should be taken
to make sure no hare leads are accidentally
grownded. alw that no small bitx of sulder
or wire fall inte positions which will cate
grouds or short-cireuits,

After completing the chassis wiring, the
tuning mit aszembly can be inserted. There
are nine connections from the tuning unit
which are now connected to the chassis.
These keads are eoded and readily identificd,

The variable condensers in the tuning unit
are set to the fully meshed position and
then the dials can be lined up. The main
tuning dial pointer is fastencd at the ex-
trume low irequency end of the calibration.
The band-spread dial is set at zero and
fastened.

Mounting the front panel. “R™ incter and
dial lights completes the assembly,

Check with Pictorial Diagram
The pictorial wiring dingram, which ha~
been marked off i colored peneil, to indi-

Fig. 5. Coil and switch assembly diagram.
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Fig. 6. Pictorial wiring diagram for the 14-tube Communications receiver.

cate wiring progress, should now he exam-
ined to determine if any wires have heen
omitted.

A preliminary voltage test should be
made at all sockets, after inserting the tubes
and connecting the speaker to the chassis.
At the output of the first filter choke a
voltage of approximately 250 should be ob-
tained. .\t the output of the second flter
choke the voltage should he ahout 250. Each
tube plate and screen grid can be checked
for proper normal voltage, taking into con-
sideration some of the circuits are trans-
former-coupled and some resistance-coupled.

Adter checking voltages, the receiver can
he given an “air” test. Provided instructions
have been followed carefully and none of
the factory adjustments altered, satisfactory
performance can he expected without fur-
ther alignment. However, if satisfactory
results are lacking, the alignment should
be checked in accordance with the instruc-
tion hook.

For a reasonable fee, a qualified radio
technicion with a good service oscillator can
be called in to check over the entire receiver,
in which case top-notch performance can be
expected.

Excluding miscellancous hardware, the
complete list of parts making up the receiver
are as follows:

*All parts, unless marked otherwise, supplied
Ly Meissner.
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List of Parts—Communications Receiver*

1—Tuning unit, wired and pre-aligned, No. 137613
1—Calibrated dial and escutcheon, No. 23-8229
1—Punched chassis, No. 11-8223-A

1—"R" meter and light assembly, No. 9119
1—Complete erystal filter unit, No. 01008
l—(():loéxllglcte beat frequency oscillator unit, No.

1—Input L.F. transformer, No. 16.6643
1—OQutput LF. transformer, No. 16-6139
l—Noise-silencer LF. transformer, No. 17-6869
1—Power transformer, No. 19282

1—Filter choke, No. 19251

1—Filter choke, No. 19466

1—30 mf., 450 v. electrolytic condenser, No. 16111

1—15-15 mf., 450 v. electrolytic condenser, No.
16124

HAMS!!

Don’t miss the new series
of articles starting in this
issue on

PULL-SWING “F-M”

Data on simple Ham
Transmitter and Receiver
construction will follow.

www americanradiohistorvy com

1—R.F. choke. Nn, 19-5590

10—Moulded octal sockets

1—5-prong wafer speaker socket

1—250,000 ohm tone control,
19287

1-—500.000 ohm yolume control, No. 19258

1-—10.000 ohm noise-level contrel, No. 19338

1—3.500 ohm sensitivity control, No. 19545

2—35,000 ohm midget adjusters, No. 19544

3—Togule switches. S.P.S.T., No. 19354

1—Phone jack, circiit-closing. No. 19360

1—10 mf., 25 v. electrolytic condenser

2—.1 mf., 400 volt and 1—.1 mf., 200 volt paper
condensers

4—.05 mf.. 400 volt, and 6—.05 mf., 200 volt paper
condensers

5—.01 400 volt paper condensers

1—.006 mf.. 600 volt paper copdenser

1---.00025, 2-—,0001, 2—.00005 and 1—.000005 mi.
mica condensers

1-—200 ohm, 3 watt fixed resjstor

1---5000 ohm, 3 watt fixed resistor

1—50.000 and 4—20.000 ohm, 1
sistors

2—2300 ohm, 2-—13500 ohm, 1--2000 ohm. 1—7500
ohm, 1--10.000 ohm. 1—20.000 ohm, 3-—350,000
ohm, 5—200.000 ohm and 1—500,000 ochm 1,
watt resistors

1-—30.000 ohm. 1—50.000 ohm and 2—100,000
ohim. Y2 watt resistors

7—Single insulating tie lugs, 5 double and 1 triple
insulating tie lugs

1I—A.C. cord plug

No.

1—Steel cahinet,
1—S8et of miscellancous hardware

with switch, No.

watt fixed re-

11.8224, and panel, No.

11-8219

RCA (Tubes)

1—1853 1—6]7 1—6C8G
1—6K38 1—6K7 1—VRI150
1—6J7G 2—6Hé 1—5V4G
1—6L7 1—6837 2—6V6 or 6V 60

UTAH [Speaker)

1—10” P-M dynamic speaker, § watt or more
with output transformer for push pull 6Vé's
in class AB (primary impedance 10.000 chms)

RADIO & TELEVISION
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The photos in the accompany-
ing group show the code os-
cillator from various angles;
picture above shows front view;
upper right photo shows rear
view, and lower right photo—
bottom view of the oscillator.
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A Code-Practice
Oscillator

William D. Hayes, W6MNU

® WITH the increasing cvmphasis that is

being placed on national detense mnd the
need for capable code uperators, there is a
certain simnple piece of cquipment which
should increase in popularity, The instru-
ment referred to i~ the code practice oscil-
lator. Many old timers may ifeel that such
an instrument is hencath their dignity and
that it is intended only for beginners who
are struggling with the job of distinzuishing
“Y" from “0."" However, such is not the
rase, While it is true that an audio oscilla-
tor is valuable to the beginner, there is no
reason to belicve that it wonld be any less
heneficial to the self-stvled “speed-demon”
who submerges his letters, and cspecially his
numerals, in a sea of dofs? \s i matter of
fact a certain "\V5" was received at this
station recently who was using ecivht dots
on every B33!

This is prohbably something of a record,
tut the operator who puts six dots on a
"5 and five dots on a 6" is by o nreans
rare! 1f these dot dispensers would <pend
a few minutes each day in keving an audio
vscillator and listening critically to their
own sending, there might he some improve-
ments made, \s it is now. the opcerator who
is trying to receive one of these “dotty”
stations feels like Old Mother Hubbard and
her children who lived in a shoc—he has
~o many dots he doesn’t know what to do.

Of course there are tnany other faults
Desides excessive dottiness such as rioming
fetters together; improper proportioning of
the length of the dot with the length of the

for February, 1941

dash, etc. However, we all know what the
pitialls are: the difficulty comes in deter-
mining which cmes we are falling into. .\nd
that's where the code practice oseitlator
comes in!

The output nf the oscillator described in
thi» article is sufficient to permit the send-
ing of practice matertal to a group of a
dozen or s persons if desired, and the pitch
of the note is continwously wariable from
zero up to ahout 1500 cycles per second,

Circuit

Since there is no need for high voltage
i a unit of this kind. and since, as always,
it is desirable to keep casts down, a hali-
wave rectifier circuit was chosen for the
power supply. This eliminates the necessity
for a power transformer. and also permits
the escillator to be operated on either A.C.
or D.C. Tines.

Only one tube is used, a type 70L7GT.
which dovs double duty by serving as half-
wave rectiticr and oscillator tube combined.
Since this tuhe requires a heater current of
only 150 ma.. the power drawn from the line
when the unit ix operating is only about 18
watte. Another advantage of the low heater
current is that a small 10-watt resistor i
adequate for furnishing the necessary volt-
age drop in the heater circuit. In wiring the
heater cireuit of the 701.7GT. the No. 2 pin
should be connected to B negative, and
the No. 7 pin to the 300 ohm dropping re-
sistor. Needless to say, “B” negative should
not be grounded.

Please Ma-+'g- Th's Matazi = Wha~ Wr-~q Advartiearg

www americanradiohistorv com

Use Meissner
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PRECISION - BUILT PRODUCTS
FOR PERFECT PERFORMANGE

Progressively Engineered
FOR THE EXPERIMENTER

Complete Receiver Kits
“Essential” Kits for Receivers
F-M Parts and Receivers
Television Receiver Kits
All-Wave Tuning Assemblies
Antenna, R-F and Oscillator Coils
Wireless Phono Oscillator Unit
I.F Transformers of all kinds
Tuning Condensers, Dials, Switches

FOR THE SERVICEMAN

New ANALYST SIGNAL CALIBRATOR
Wave Traps Line Filter

Audio Filter Primary Windings
Replacement Antenna, R-F and Oscillator Coils
Replacement I-F Transformers

Exact Duplicate Replacement Coils

I-F Transformer Replacement Guide

Coil Repair and Rewinding Service

FOR THE AMATEUR

SIGNAL SHIFTER SIGNAL BOOSTER
SIGNAL SPOTTER SIGNAL SPLICER
TRAFFIC-MASTER SIGNAL RESONATOR
TRAFFIC SCOUT UNI-SIGNAL SELECTOR
MC 28-56 Converter Antenna Relay

R-F Relays Insulators

FOR THE SOUND ENGINEER

High-Fidelity P-A Tuner
“Utility’" TRF P-A Tuner
Dual-Band Super P-A Tuner
Specially Designed Assemblies
Custom Engineered Equipment
Portable Phono-Recorder Unit

WRITE FOR FREE CATALOG NOW!

Brand new Meissner General Catalog for 1941 —
now being mailed. A postal card will bring you
this valuable quide to dependable Precision-Built
parts and equipment. You can't afiord to be with-
out it so mail your request TODAY!

Dept. RT-2
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MIDGET
FREQUENCY
METERS

Many amateurs and experimenters
do not realize that one of the most

useful “tools” of the commercial
transmitter designer is a series of
very small absorption type frequency
meters. These handy instruments can
be poked into small shield compart-
ments. coil cans. corners of chassis,
etc.. to check harmonics; parasitics;
oscillator-doubler. etc.. tank tuning;
and a host of other -uch applications.
Quickly enables the design engineer
to find o what is really “going on”
n a circuil. Sold in sets of 4 in handy
protective case or individually.

90605 Range 2.8 10 9.7 me.. . $1.65

90606 Range 9.0 to 28 mc.  1.65
90607 Range 26 to 65 mc. 1.43
90608 Range 50 to 140 me.. . 1.5
90600 Complete set of four.

in case 6.50

JAMES MILLEN
150 EXCHANGE 5T.

MFPG.CO, Inc

MALDEN, M

Get the Complete Antenna Story

Steel, Aluminum, Monel Antennas, Marine An-
tennas, Police Antennas—they’re afl shown with
mountings in the NEW PREMAX CATALOG
NO. R-49. Send for it today.

Premax Products
Div. Chisholm-Ryder Co.. Inc.
4149 Highland Av., _Nl{tGARA FALLS, N. Y.

CODE PRACTICE
OSCILLATORS

Ideal for
Class-room or
individual
practice
®

New BUD Code Practice Oscillators operate
up to 20 pairs of earphones. Any pumber of
keys may be used,

Write for descriptive liter-
ature giving complete details,

)
BUD RADI

CLEVILAMND

O, INC.

OHID
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A resistance-capacity filter is used jor
smoothing out the ripple instead of the
more common inductance-capacity combina-
tion. The only advantage of a choke over a
resistor as a filter component is that the
choke introduces a nuch smaller D.C. volt-
age drop for a given impedance, therehy
consuming less power. However, in this
particular application the direct current
voltage drop and the small amount of power
consumed are of no consequence, o that a
resistor is the logical choice. The effective-
ness of the filter is evidenced by the excel-
lent character of the note.

In order to stahilize the output voltage
and to prevent any tendency for the oscilla-
tor to chirp when keved, a 25000 ohm
bleeder is connected across the output filter
condenser, This resistor loads the power
supply very lightly, but results in a note
that does not vary in pitch with keying.

To form the oscillator proper. the tetrode
section of the 70L.7GT is triode connected,
i.c, the screen and plate are tied togcether,
and the output transformer is connected in
series with the positive lead. The 50.000
ohm variable resistor in series with the
cathexle controls the pitch of the oscillator,
the more the resistance in the circuit. the
higher the pitch. This feature of contin-
wounsty variable pitch not only allows the
operator to choose a note to suit his own
tastes, but also lessens listening fatigue by

making possible a slight shiit in the pitch
at any time.

If components other than those specified
in the parts list are used in the construc-
tion of the unit, it may he necessary to
change the value of Rl in order to secure
correct operation. Values hetween 10,000
ohms and 50.000 ohms shoutd be tried,

The speaker emploved is an Oxford
“Little General” which has a two-inch cone

and is ideally suited for the purpose. Al-
though the impedance match is not at all
critical, an output transformer which is in-
tended to match 7000 ohms to a jour-ohm
voice coil was found to be very satisfactory,
and is therefore recommended. The audio
transformer used i< of the wsual 1:3 step-
up variety,

Construction
| Those who dislike struggling with a steel
chassis will he pleased to hear that the

Wiring disgram for the Hayes

oscillator is built up on Masonite. Because
the Masonite is so extremely easy to work
with, the time needed for construction is
reduced over what it would he if steel or
aluminum were used. Actually there are
many pieces of equipment for which steel
offers no particular advantage over Mason-
ite, unless, of course, you enjoy the addi-
tional exercise,

The panel is 3/16 of an inch thick and
is black crackle finished. It measurcs 7
inches high hy 8 inches long and is cut
down from a standard 7x10 panel (ICA
No. 810). A small hole about two inches
in diameter accommodates the speaker, and
a piece of galvanized screening protects the
cone from stray screw-drivers and hungry
goats. The mounting screws for the speaker
can he forced through the mesh of the
screening, thereby holding it in place.
Natural finished Masonite 4 of an inch
thick is used for the chassis which is 7
inches long, by 6 inches decp, by 2 inches
high. The three pieces of Masonite are
iastened together with one-inch brass angle
brackets.

Preceutions

Since the key is connected to the 110-volt
line. the uperator should azoid connecting
himsclf between key and ground, and it is
advisable to connect the base and level of
the key to the cathode circuit of the oscilla-
tor rather than to "B” negative,

Other Uses

This Iittle oscillator can serve also as a
keying monitor by connecting it across a
section of the relay that keys the trans-
mitter, or across a pair of auxiliary con-
tacts on the key itself. By tapping across
the primary of the output transformer, the
tone can be used to modulate an ultra-high
frequency rig or for testing a phone trans-
mitter on the lower frequencies. In all of
these applications, the characteristic of con-
tinuously variable pitch is of advantage, and
still other uses will probably suggest them-
selves to the constructor. A glance at the
circuit diagram will show that the unit is
exceedingly simple, a squint at the parts
list will show that it is inexpensive, and a
little experience with it will convince even

code oscillator is shown below.

Ti
AUDIO

TRANSFJOHMER TOLTGT

BATTERY
==

[

SW.(2FP ST TOGGLE SWITCH)

KEY

Please Mention This Magazine When Writing Advertisers
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the “man irom Missouri” that it is a very |
useiul gadget to have around.

Parts List
R1—30000 chms. 1 wast (IRC) COMMUNICATION RECEIVERS

1~ watt (J1RC)
R3—30.000 ohms pot. (Centralah 72-103)
R4 —300 olhms. 10 watts (Ohmite) FRaM
R5—20,000 ohms, 1 watt (1RC)
Ro— 25.000 ohm~, 1 (1IRC)

watt
.01 mi.. 400 volt paper (\erovox) |
.01 mf., 400 volt paper (Aerovex)
*3—23 mf., 150 volt electro. (Aerovox “Dirdee’’)
—12 mf., 150 volt electro. (Aervox “Dandee™)

Largest Stock
Amateur Equipment

EasY TERMS

— -

T1=— 1:3% audio transformer (UTC 8-1 and money with

) "
5 . .- gime 3
T !l ]0001_0!112:%_ |1I§Lte to 4 ohm voice coil (Thor- l you can depead on :;—;'u‘,?.,, ?:,‘L::e‘g‘ﬁifn”w‘"{:'?fﬁi’
daron T-13837 . the world's 11 of your r€- 11 cash a 3
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ZMP) amiremtladio stotks | fow. payment AnCver &, |
J—Open-circuit keying jack (Yaxley) Sration ?.‘.’fn:n-.o':h‘:ﬂ-e“,? Sty €00
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terms—only ..
~ALPHABET ~ |
|
Ao am NaDe l
Camese | o a» @ ?! HOWAll{.D .\!m_iel__wa has sen‘sigi\'ity that never
1 knows “crowding” and selectivity that may be
Cammoame Poan ame varied at will from the hairline sharp position
PR p— required for CW t the \yule band requirements of
D @meo N ‘ high fidelity rveprodnetion. Contains 14 tubes.
Ee feameo Tunes from 340 KC to 43.5 MC in 5 bands. In-
feo@mme Seee corporates 2 RF stawes, calibrated band spread.
air tuncd IF's, temperature compensated oscil-
‘K X N J T - Intor. split stator tuning condenzer. 9 position
rariable IF selectivity, variable audio fidelity, an-
Heeooeo Vee am e mealok i :
tomatic noise limiter an- dozens of other spectacu-
loeo Veooam I lar fratures. Comes complete with 10“ matching
speaker and crystal filter.
| Jeemenan weenem AMATEUR NET ..ovovronnn.. ... $149.50
K - & & X am oo ab | MODEL 480 Terms: $14.95 down, $11.88 menthly for 12 mos.
- - o a» & .
I i HOWARD Model 135, a & tube receiver of advanced
M - . g N N N J design. tunes from 310 KC to 43 MC in 4 bands. !!and»
spread dial eleetrically spreads out any desired portion of
=~ NUMERALS ~ tuning range. [ncorporates iron core IF's. BFO, AVC}.
audio gain control, headphone jack. send-receive switch
ie b a0 & = tamoseoe and built-in dynamic speaker. Has provision for 6__\'ult
’0 0 D @D G 'y X Xxx power pack. May be converted to Model 438 or 457 at
smull cost on the Progressive Seriex Plan, 29 95
e oo G o L N N NXJ AMATEUR NET ........... e $ .
le00 0 am oD b G G ¢ Time payments: $4.50 down, $4.50 monthly for 6 months.
Seeeoeoe £ - a» o - =
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| NOTE
A DaSH (@EP)i5 EQUALTO 3DOTS (0 )

THE SPACE BETWEEN PARTS OF THE SAME LETTER IS |
EQUAL TO ONE DOT (®.@®)

THE SPACE BETWEEN TWO LETTERS )5 EQUAL

MODEL 435 -

NEW
RADIO

DICTIONARY

HOWARD Model 436—; tubes with uolse lhniter
wl Lertia tuning controls. AMATEUR NET $39.95

Terms: $5.95 down. $6.00 monthly for 6 months,
RY ampiifler
54.50

HOWARD Wodel 437—9 tubes with
1 two 1F stages. AMATEUR NET ....... .

T0 3 DOTS (@ ® XX.GHD ) T2 Just out—compiled
h A -- —compiled
1 T ONLY by Jleading au- Terms: $3:45 down, $6.4% monthly for 8 months.
thorities und er — e ———
THE SPACE BETWEEN TwO WORDS IS EQUAL TO | ALLIED su i
e pers D .
FIVEDOTS(@ @ @ ICX8 e ©08) 10C ision. Gives con- | SEN ALLIED RADIO CORP
S v cise, easy-to-under- L COUPON . Jackson Bilvd.
i T r 5 )| stand definitions of

all commonly used radic words
and terms. For everyone in
Radio. Send Coupon Today!

= Renni ) FREE 1011 Radio Cataleg.

BRITONS CONFISCATE ALIEN
APPARATUS

ERMANS, Austrians and Italians, who » NAME i |

are engaged in the practice of medical | M o) B & S0, 2 Y B o |
shortwave diathermy, are out of luck if |
they live in Great Dritain, There, the an- | R R R NP EN R E- AN ' STATE caaee
thorities have contiscated their equipment
because such apparatus may casily be con-
verted into radio transmitting stations. Such
cquipment is virtually a radio transmitter
and might easily be connected to an antenna
and ground. whercupon its signals could
be hieard in cnemy territory.

HOLLEY MEDAL AWARDED
TO ARMSTRONG

® THE Holley Medal of the American

Society of Mechanical IEngineers was
given to Edwin H. Armstrong, Professor
of Electrical Engineering at  Columbia
University and inventor of the superhetero-
dyne and other useful apparatus for radio,
The award was made at the society’s an-
nual dinner at the Hotel Astor. Engineers
and executives from all over the country
attended this important event,

Dept. 3.BB.1. Chicago. Ill. {
I
|

jot petéotmdnce and 2ﬁél'ciency

Hytron U-H-F tubes are the amateur's first choice for
both receiving and transmitting,

WORLD’S RECORD ON 11, METERS
held by W6I0J, and W6LFN using HY615 tubes in trans-

ceivers proves superiority of Hytron design.
For low power For real power

HY114 HY615 615GTX HY75 $3.75 net
$2.00 net $2.00 net $0.95 net (illustrated)

HYTRON LABS.,78 Lafayette St., Salem, Mass.

for February, 1941 Please Mention This Magazine When Writing Advertisers 597
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Fig. |—Experimental audio amplifier. Fig. 2—Complete test set-up for preliminary “pull-swing” F.M. investigations. Fig. 3—Power supply for
F.M. Fig. 4—Experimental F.M. modulator. Fig. 5—Top view of F.M. oscillator.

PulSving’” Frequency @
the Amateur

Warren Qestreicher™*

Modulation

Ricardo Muniz*;

System for

Donald Oestreicher™;

Radio amateurs everywhere will be interested in this brand new
system of ““wide swing” frequency modulation transmission ond
reception here described by Mr. Muniz and his associates. A vast
amount of laboratory research work has been done on this new
system by the authors—all for the purpose of providing a more
suitable and greatly simplified method of constructing F.M. trans-
mitters and receivers for the Ham, RADIO & TELEVISION is glad
to present this new and original F.M. system to the Ham Fra-
ternity, This is the first of o series of articles on this subject.

® THE R. & T. reader is undoubtedly

familiar with the s»~tems of P, (Fre-
quency Modulation) transmission in use to-
day (ie, Armstrong’s system of [’hase
Modulation, and the system known as #eae-
tion Modulation). These systems present
detinite and casily recognized disadvantages
to the average experimenter. Complexity of
equipment and circuit and, therefore, ex-
pensc¢ is perhaps the greatest reason why
amateurs haye not wholeheartedly enga:od
in AL experimentation.

The authors have developed a new 190

*Radio Instiucter, Brodklyn Teeh. H. S.. Enx. WNYL,
**Student, Electries]l Enk.. Brooklyn Polytecl,, W2IANE.
**estudent, Kleetrical Kny., Cooper Union, Night.
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avstent based on an original idea by W. J.
Oecstreicher. It is simple, straightforward,
casily constructed, adjusted and contrulled.
(Quality satisfactory for amtatenr conumu-
sieation is casily obtainable, while careful
design will result in a high-fidelity trans-
mitter,

Basic Principle. The experimenter has
probably come across the phenomenon of
oxscillator “pulling.”  especially in super-
heterodyne receivers. The fact that a stahle
wscillator will control a less stable oscilla-
tor’s irequency when they have the proper
relative amplitude and frequency difference
can he experimentally and mathematically

www americanradiohistorv com

proven. (It i< felt that the mathematical
proof, or ¢xplanation of this system is out-
side the scope of this article.) It is upo
this fact (i.e., oscillator control) that the
system here described is based.

A pair of crystal-controlled oscillators.
which have output frequencies forty kilo-
cyvcles apart, are modulated in amplitud
and out of phase 180 degrees. The outputs
arc coupled to the grid circuit of an c¢lectron-
coupled oxcillator tuned to a frequency mid-
way bhetween the cryvstal oscillators” output
frequencies. (See Fig. 1) The frequency of
the electron-coupled oscillator is pulled to-
ward the stronger of the twao signals when
the coupling is correct. Since the contro!
oscillators are varving in strength with the
modulating signal, the master oscillator's
frequency is swung back and forth in ac-
cordance with this signal. (Sec Fig. 2.)

Theory. The iutelliyence-carrying part of
any modulated radio wave is its sidebands.
For distortionless transmission, the ampli-
tude of a given sideland should he directly
proportional to the signal amplitude and
independent of the signal frequency. If a
conventional aucdio svstem is used with a

RADIO & TELEVISION
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frequency modulator, the amphtnde of the
intelligence-carrying sidebands is fngersely
praportional to the modulation frequency.
That is, if the signal amplitude is held con-
stant while the frequency is varied, the
amplitude of the sidebands at 10,000 cycles
modulation will be oue-tenth the amplitude
at 1,000 cycles. [t is necessary therefore
to correct this condition by designing the
audio system so that the amplification is
proportional to the frequency. We then have
the sideband amplitude proportional only to
the signal ampiitude. and thus fulfill the
conditions for intelligent transmission.

The output of the waster oscillutor is &
complex wave contaimng componcnts of
ticice the frequency of the wave in its grid
circuit, where the modulation actually takes
place. These components. or sidehands, are

maximum of 10 kilocyeles different from
the deviation limits of the control frequency.
since in this communications model we have
limited the audio range to speech frequen-
cies. A hand-pass filter has been included
at the output of the master oscillator. de-
signed to pass a land of about 50 to 58
kilocycles. It will therefore exclude the con-
trol oscillators’ frequencies and modulation
components. The band-pass filter is usually
a critical circuit to design. However, the
{imiter stage is especially designed to re-
move amplitude variation as do the follow-
ing class “C" stages. therefore a flat-top
hand-pass is not absolutcly essential. The
“M” tvpe curve which results from any
coupling and “Q" in the neighborhood of
those required for ideal flat-top hand-pass
circuits is perfectly usable. (See Fig. 3.}

Since the second harmonic output of the
limiter. in the five meter hand, has ampli-
tude variation caused by the “M” curve
peaks. the conventional resonance cirve 1s
used to raise the center frequency respornse,
(See Fig. 1)

The output of the limiter is represented
Ly curve 1 (Fig, 4). The resultant of all
the resonance curves of following stages is
represented by curve 2. These curves are
Droadened by damping resistors until they
are of approximately a shape to give a re-
sultant curve 3. when combined with curve 1.
Any minor amplitude variation leit will be
unimportant as limiting action at the re-
ceiver will remove it.

A secries of experiments were periormed
in order to determine the linearity of modu-
lation. The graph, Fig. 5, shows the results
of the first experiment. Tt will be noticed
that in this first set-up the deviation is not
proportional to the signal voltage (hori-
zontal axis). After hiasing the control
oscillators 100 volts positive. the almost
lincar curve of Fig. 6 resulted. Now the
contro! oscillators, hiased 100 volts positive,
are modulated 180 degrees ont of phasc.
Since it is necessary ta keep on the linear
portion of the deviation curve the minimum
control oscillator voltage had to he 83 and
the maximum 1135, corresponding to 309
modulation. Because of the cffect of the
action of one control oscillator on the mas-
ter oscillator, while considering a positive
peak on the other, the percentage of modu-
lation has to be twice this. or 60%.

Design. The crystal oscillators are con-
ventional tri-tet circuits in every respect.
The outputs are capacitively couplcd to the
tmaster, or electron-coupled vséiliator grid
circuit by means of a balancing condcnscr.
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CARRIER AND SIDEBAND RELATIONS

Diagrams showing various actions taking place in the F.M.
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This diagram shows the new arrangement worked out by Mr. Muniz and his associates, utiliting two control oscillators, which in turn contro!
master oscillator. In subsequent articles the authors will describe a practical F.M. transmitter, including sudio system, complete with power

supply and R.F. amplifier circuits,

The ouputs of the erystal oscillators are
un their second harmonics and the grid
circuit of the ECO operates midwar he-
tween these two output frequencies. The
erystals. Bliley type BC-3, are ground to
7390 ke. and 7416 ke., making the control
oscillators" outputs 14.792 k¢, and 14832
respectively, The master oscillator is tuned
to the center of these or 14812 ke, and it
owmput is at 29024 ke, plus and minus 20
ke, Since part of the control oscillators'
output comes through the master oscillator,
the hand pas< filter, n-ed to keep the re-
sponse within the band mniforni, must also
be designed for very low response at the
irequencies of the inmo-t modulation com-
ponents of the control oseillators. A« the
sidehand caused iy the 3 ke, modulation of
the contral oscillator is 10 ke, from the
wige of the WAL band, the cdge of the
band-pass curve must change from mini-
mum to maximum in 10 keo and the »M™
type curve, with its sharp rise offers a dis-
tinet advantage. Side-hand and carrier rela-
tions are shown in IFig. 7.

Amplitude lmiting occurs when a tube
is greatly over-excited, so that the plate
is driven to saturation on positive peaks
and the grid is driven far past cutoff on
negative peaks. This is also an ideal condi-
tion for frequency multiplication and the
limiter is therefore an efficient douller.
Limiting uaction is best accomplished 1y
operating the stage at fow plate and screen
grid voltages (about 100 volts). with no
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urid bias, and insuring that the exciting
voltage is sufficient to swing the grid from
well past entoff to well above the saturation
regiun.

In the test model, little auttention was
given to drift in the master oscillator (due
to temperature changes). Howcever, the sta-
hility encoumtered was quite satisfactory.
T the finished transmitter it is planned to
include tempierature compensation, if neces-
sary, >0 that the driit will be held to an
absolute mininnm.

In urder to test the preliminary model a
versatile audio system was built. The sys-
tem had to be of adequate power and fre-
quency riange. since it was impossible to
accurately predict required power for inodu-
lation. The amplifier shown in the photos
was designed and built, and while the
power required for the final model was not
nearly the maximnm output, it was satis-
factory in every respect, Since the amplifier
i~ subject to redesign, it is considered ad-
visable not to describe jts construction now.

The power supply and audio system used
in tests were designed about Kenvon “T-
Line” components, \ detailed description
of the power supply will appear in a future
article.

In a serics of sulmequent articles the
authors will deseribe a practical F.AL trans-
mitter. including  andio  svstem, complete
with power supply and R, anmplifier ¢ir-
cuits. The transmitter is especially planned
for amatewr nse: simplicity of design and

www americanradiohistorv com

especially designed for Amateur use.

construction combined with ecase of adjust-
ment and control were prime considerations.
The authors wish to extend thanks to
R.C.A. for the generous loan of instru-
ments, and to the many other companies
whose cooperation made these experiments

possible,
Parts

BLILEY ELECTRIC CO.

N-2 7416 ke. BC-3 tvpe erystal

N-1 7396 ke., BC-3 type erystaf

ILR.C. [Resistors)

4—50.000 chm. BT-1: RI, R3. R6, RS

3—25.000 ohm. BT-1; R2, R4, R?

1—350.000 ohm. type E, wire-wound, 9 wart: R:

KENYON TRANSFORMER CO.’ INC.

1-—-T-378 6.3 volt Al transformer; T2

1—T-4%4 multimatch med. trun-former, on zudic
amp.; T1

NATIONAL UNION

3—6Fat; tubes

1—6L6G tube

TRIPLETT ELECTRICAL INSTRUMENT CO.
2—0-100 ma. sq. meters. M.327
1--0-150 ma. ~q. meter, M-327

A. D, CARDWELL MANUFACTURING CORF.

3-=100 mmf. var. cond., ZU-100-A8; C1, C12. C15

2—50 mmf. var. cond.. 20-50-A8; C11, C13

1 U:ll:gm'{ng cond., EU-100-AB; Cl14 cap. 100
mmt.

2—25 mmi. var. cond.. ZR-25-AS; C18, C19

1—10 mmf. var. cond.,, ZR-10-AS; C22

AMERICAN PHENOLIC CORP.

9—3-prong steatite sockets, 885

1—&-prong steatite socket. SS6

4—-Supersmip octal sockets. 54-8

8- S.prong 912-B coil forms, 24-5P

I—6-foot length of No. 72 flexible co-axial cable

CORNELL-DUBILIER ELECTRIC CORP.

10—.002 mf,, 1R-5DZ, 500 volt wking; C2, C3,
C4. C5, 6, C7. C8. C9. C10

2—.00015 mi,, IR-5T15. 500 volt wking; C16

2—.002 mf., 9M-22020; C21, C17

RADIO & TELEVISION
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BUD RADIO, INC.
3—2.5 mh R chahes, ClI920: RFC 1.2, 3045
I -U.ILF. R.F, chule, C11:925; RFC o

3. R. MALLORY & CO.

t—Jaek plugs, No. 75

—Midget closed cirenit jacks, No. -
1e—01] amf. 600 volt cond., T1'-410; €20,
v =113 inch bar khimbs, Noo oo
=275 volt pilot bulb=, No. 170

INSULINE CORP. OF AMERICA
s—Flex. shaft eouplings, No. 2143
«—G-inch extension shafte. No. 1249
1—7" x 127 aluminum cheet, Noo 1193

le—y¢

3

Cri, C24

Coil Specifications

Al wound on 177 inch Amphond 9128 foams

1.1, L3=No. 1o L& S0 cnan, 10 s, clnsc
wattid

1.2, bA—No. 1o I & S0 cenam., & turus. close
waund

1.5 & turns N 20 cnam., spaced i 1 inch
tapperl, 1. tmine from hatesan i

L& No. 16 B & = enonn, 3 turns spacad in
115 inches

1.6, 1.7 on ane form: 4 turns Noo 20 cnam,

(1.7 var, eanplad to Loy

A Veissner bl Model P recefver
Type 9-1023 wwas wsed ur sonre of the tests.
1 slight suodification of the oscillator fre-
quency was fornd sufficient to ke i bring
in S-meter band P siitalds

BOOK REVIEW

THE RADIO HANDBOOK—Seventh Edition.
Size 7 x 10 inches. stiff cloth covers, 60x pages,
profusely illustrated. Published by Editors and
Engineers, Ltd., Santa Barbara, Calif.

A most valnable book for every radio student
md eaperimenter, Evers Ham needs o copy of
‘his bk and no ~tudent ~hould he withont it The
pening chapters deal with learning the code. fun-
dnmental radio and clectrical thcory, different types
o vacuunt tubes and how they work, variows types
of  civenits  such  as the FCHCNETAUNE,  snpers
regencrative, miser-oscillator. 1F and crystul filter-,
vte, Complote tables envering all the diftaent
receiving tpes of tubes i wiven. also bottom view
of all the tnbes. sochet~ for wiring references.
ete. Following clpier s deal with details, coil data,
(te., on radio receiver constrnetion, inchuling super-
heterady nes, pre selecties il converters, Noxt the
took tahes up trapsmitter thooy amd dees a fine
ol en varions types of neddulation, speech ampli-
tiers, and includes o chapter on “frequencs modne
Ition,” Tran-niiv e tnbes are tharoughls - cov-
cred, with complete  tables of all the ditfferem
typess also exciters aml data o low-power tran--
mitters. Dati on Imilding 000 watt speech and
modnlator unit i~ given, and then follows chupters
n power supplios, transmitter desizn, 4 200 watt
R.F. amplificy, 2 400 watt phone transmitter, ete,
Other chapters deal with cdhode-ray oseilloserpes
vwith  diagrams  amnd  econstruction data),  <ignal
sencrators, variotts $hpe~ of URHLE antenna~ rotary
irrays, directive  antennas, matching stubs, in-
cludine a section on “micre-wave” tranemitters.

FLEMENTS OF ACOUSTICAL ENGINEER-

ING, by Harry F. Olsen, E.E., Ph.D. Stiff cloth
covers, size 614 x 914 inches, 344 pages, illus-

trated. Published by D, Van Nostrand Co., New
York, N. Y.

The serion- ~tudent of acomstic ¢nginecring will
find this new work invaluable, coming a- it dees
from an outstatuling authority in the field. (Dr.
Olson is Acoustic Resenrcht Director of the RCA
Manufactoring Co.. and whatever he s o say
i~ sure to he of the highest caliber.)

Some of the intere~tingg and vital ~ubjects dise
cssed by Dro Olaem in the openting ehimpters are
— plane and spherical waves. exponential horns,
vibrating  string~. open and closed pipes, wave
filters. corrective uctworks. ete. The desivn en:
gneer will fined thi~ work extremely valuable, as
A vist number of technical furmulas are wiven,
having to do witht the design of haon and other
acontic chamber~ El ctroangnetic and other types
o driving systetis are disenssed, and @ nomter of
neeful formulas provided. Later chapters deal with
such wubjects as multiple loud<pether design-, dous
We-cail and double-cone «preaker= lowlapenhor had-

-« cibinet reproducers, aeoustic phicse inverters,
feedback as applicd to o londspeaher, «te,

A valualde chaprer em mneraphones and - their
action i inchudad, including  velogity and  uni-
direetiomal microphones, .\ nea treatment is given
o the impertant ~ubject of tedephone reecivers,
sith typical tee ives curves for different rype- ot
eeeeivers, Phonoaaphs are discussal. from the
wconstic enginceriv g point of view, including “pick-
np action.” Closing chapters deal with mensure,
ment and calibiation of mictophenes, testing of
londspeakers, measnrement of acomstic impedance.
cte. Other importt topics coversd are dispersion
and collection nf ~oumd. aeoustical problems in
auditoriums, complete  reprodueing  systems, fres
quency reception v the human ear. lowdiess of
<ound. ete., cte. A most valuable amd timely
treatice,
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Abner Bugle is the man
who used to write the ad-
vertisements for Sprague
Condensers,

Nobody could juggle ad-

jectives  more  gracefully
than Abner and, when it

came to slapping on the
superlatives, even Abner
admitted he was just about
tops in his professivn. But
Abner ran into a snag ore

day, and here iz how it
happened:
“Look, boss,” he wailed

to the president of the ad-
vertizing ageney for which
he worked. “1'u in a heli-
uva fix, There’s nothing more to say about
Sprague Atom midget dry electrolytic con-
densers,”

“What!” roared the president, gnashing
his teeth so hard he bit the stem off his
Meerschaum. “Don’t be a fool. Bugle!
Why. Atoms build up quicker. They stand
higher surges, Their low leakage avoids
overheating. They're smaller, and they’ve
ot more guts than—"

“] know all that,” mourned Abner.
“But every cheap condenser makes just
about the same claims—whether they can
live up to 'em or not. They may not be as
good as Atoms in a radio set, but they
look just as good in an ad. I don’t know
what to do.”

“Jeepers Creepers, man!” the presi-
dent’s bellow shook the oil painting of the
50th million Sprague TC Tubular hanging
on the wall. “And you say you're an ad-
vertising expert! Of course Atoms are
hetter. They’re unconditionally guaranteed.

“HAVING A SWELL TIME,” WRITES
ABNER BUGLE, "WISH YOU WERE HERE"

There isn't a fivecracker in
a carlowd—not in a train-
load—two trainloads—three
trainloa-ls—"

“1 know that, bow<.”” wailed
Abuner. UBut yuu ean't PROVE
tho-¢ things in print. No mat-
ter if he fills "em with mush
and wraps ‘em in tissue paper,
another manufacturer  mixht
C'LAIM that hi- condensers are
as pood ns Atoms.”

The president did not reply.
Graspime pad and pencil, he
suldenly began to write. For
two hours, Abner stood by.
pale and wan and there was
no other sonnd save the fever-
ish scraping of the boss' old
pencil,

“Enreha 1 shouted the president finally. “I've
wot it. Here's what we'll say in eur nest ad.

Listen lo this:

iWe're glad wmost  condensers  are
bonght on the busix of hard-boiled engi-
neering tests ruther thun mere advertis-
ing claims. When quality is allowed to
speak for itsclf, theve eun he no mistaking
what it says. That's why Spragues are to-
day specified by leading users throwghout
the world.” ™

"Splendid copy. hoss-—aml it's all true,” said
Abnor, breathing n deep sigh of relicf.

“Splendid nothing I’ snorted the prevident,
“It'x perfecl. Whaut's more, you're fired. Bugie,
In the future, I'll write the Sprague ads
my=clf.”

SPRAGUE PRODUCTS COMPANY
North Adams, Mass.

18.—When last heard’ from, Abner Bugle
had become a beacheomber in Tahiti. “Having a
wwell time—wish you were here,” is what he
wrote on 8 post card and added: “It'= a great
life. Keats advertising to a frazzle”
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For over a quarter of a century the
Candler System has trained men at home
with their simple, practical system. You,
ton, can learn code the Candler way,
easily and quickly. Let Candler give you
that “Co-ordinative Knack’” necessary to
speed, skill and copying behind.

The Communications Reserve of the
U, S. Navy is enlisting 5400 expert
radio operators. You can qualify in half
the usual time for yvour amateur or com-
mercial license and a good rating by tak-
ing Candler Training NOW!
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Smooth, Non-slip Fricvon Drive; Roto-
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sc.

FREE Dials. Di=cx,  Kaobs, Coll
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gign Instructions.
SAMPLE 313" d. Nickel

Silver *"Gain™
Bisc—10c Coin

DISTRIBUTORS—Get New Agency Plan.
RADIOCRAFTERS

1156 Commonweath Ave., Boston, Mass.
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PRECISION CRYSTAL CONTROL
FOR ALL AMATEUR BANDS

BLILEY
CRYSTALS "2 *3-35ur

BLILEY ELECTRIC CO0., ERIE, PA.
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Donald Levenson makes a contact on the drum, the map lights on a 221/,
photos at right show globe and selector switch,

. %

degree angle, while Gilbert Devey points to
also the rotary selector switch as mounted on the

Winny _—

the lighted section. Two
beam.

Directional Radio Beam
Indicator

® TWO radie amateurs transmitting and

receiving over station \W8NKI from the
fifth floor of Eugineering Hall, Carnegie
Institute of Technology campus, Pittsburgly,
have invented a sinwple, fool-prooi direc-
tional SW radio beam indicator for deter-
mining the direction their beam auntenna is
transmitting.

Over a 4Z4-month period this direction
finder has resulted in a 75% increase in the
percentage of-completed contacts.

Needing the direction tinder because they
had found it impossible to tell with better
than 45-degree accuracy the direction they
were transmitting, operators Donald Leven-
son and Gillert Devey, sophomores in the
School of Electrical Engineering, built the
direction finder in one month of spare time.

Before thinking of their new direction
finder, operators Levenson and Devey set a
convex mirror on the roof of a wing of the
building 15 fect out from the transmitting-
room window, and set a 200-watt electric
light on a flat platiorm underncath the an-
tenna to illuminate the antenna at night. The
mirror reflected the position of the beam.

With the new direction finder installed
correctly, says Mr. Levenson, we can trans-
mit accurately within 225 degrees of the
desired location. The indicator consists of
an azimuthal map, mounted on a 30-by
40-inch framework with sheet-metal pie-
sections in back, dividing the 360-degree
map into sixtcett sections of 2214 degrees,

602

Material Cocts About $30

Working under the direction of Profes-
sor Charles \\illiaimson, .\ssistant m the
Physics Departinent, the operators bought
an ARRL map, and 1500 feet of rubber-
covered No. 18 twin-stranded lead-in wire
for $10. Then from 4-inch stock yellow
pine they inade a map case, 30x40x6
inches. From No. 20-gauge galvanized sheet
steel they cut 16 pie-sections, each 2214-
mches wide.

Three 60-watt clear-glass candelabra
lamps iilluminate each pie-section, and strips
of one-cighth by one-quarter inch bilack felt
glued between the pie sections, keeps light
from passing from one pie section to an-
other. Underneath the ARRL map a piece
of ground glass evenly diffuses the light so
that the separate lamps will not dazzle the
eyes. On top of the map a double thickness
of clear, ground glass keeps the map clean.
With the $20 forty-pound map case com-
plete, the operators attached two brass
plates to the back and hung it on the wall.

Rotary Switch Selector Operates Unit

The heart of the system consists of a
rotary selector switclh with a bakelite drum
4 inches in diameter and 11 inches long.
Sixteen metallic wedges, staggered along
the surface of the drum, make contact with
the contact fingers, lighting each pie-section
separately. A hard-rubber contact strip with
16 brass contact fingers (use as many fin-

www americanradiohistorvy com

Leon M. Leffingwell

gers as you desire) has Elkonium contact
pomts between the contact fingers, and a
brass plate connects the return leads to the
separate comtact fingers. Next, brass tubing
placed on the driim makes contact between
the contact fingers and the brass circuit-
return strip. The operators then mounted
the contact strip on the framework of the
beam tower and nwounted the drum on the
beam’s axle. (See Fig. 2.)

-\ 17-wire cable runs hetween the rotary
selector and the ARRL map. The station
operates via a Dheam antenna which has
three parallel arms, manipulated by a
worn-drive “remote control” device. The
beam antenna, mounted on the roof of the
building dircetly over the broadcasting
roont, regiments radio waves it one desired
direction. (Fig. 3.)

Another method of operating, similar to
the wall map, requires the mounting of a
selector switch on a globe of the world and
connecting it to the rotary selector switch
on the heam.

If it costs too much to mm a multiple
wire cable from the transmitting room to
the antenna, substitute a rotary selector
switch, says Mr. Levenson, who operates
this set-up on his home transmitter,
\W8TIN. He mounted a black plastic selec-
tor switch on the globe, Then he adjusted
the telephone dial by reversing its mecha-
nism, so that the contact springs within the
dial touched each other when a direction

RADIO & TELEVISION
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RULES WAIVED
FOR RADIO
OPERATORS

® AS a particular con-

venience  to licensees
drafted or otherwise called
into military serviee, the
Federal Comummications
Commission has
pended until January 1,
1942, that part of its rules
and regulations requiring
proof of satisiactory serv-
ice in connection with re-
newal of commereiad and
amateur radiv operators
(Section 13.28 poverning
vomniercial operators, and
Sections 12.26 and 12.00
affecting amateurs). This
blanket exemption  per-
tains to nearly 100,000
uperators of hoth classes.

General waiver of these
provisions was considercad
at a conference of Com-
mission officials with rep-
resentatives ol interested
labor organizations,  in-
cluding the International
Brothierhood of Eleetrical
Workers, Conunercial
Telegraphers  Union  of
North  America, Ameri-
can Conmumications  As-
sociation, Maritime Com-
mittee of the C.LO., Na-
tional Federation of Tele-
phone Workers, Federa-
tionn of Long Lines Tele-
phone Workers, and the
Association of Teclimical
Employees of N.B.(C.

The controiling factor
in the formulation of this
broad and simple proce-
dure was the mutual de-
sire to relieve those called
into service of routine de-
tails. The Commission is
aware of the importance
of maintaining the prescnt
high standards of pro-
ficiency of licensed opera-
tors, and also of guarding
against a shortage of such
skilled workers, It will,
accordingly, continue to
give these problems care-
ful attcnti(m, and should
expericnce  indicate  the
need for cliange the Com-
mission will act accord-
ingly.

FROM THE F.C.C.
MAIL BAG

A fake "SOS™ marine
distress  eall  has  hLeen
traced by Federal Com-
munications  Commission
field inspectors to a New
Fogland  omaetenr  radio
aperator.

sus-

Investigation developed that the

Lmateur Radio

HOW does it perform? How will it stand up?
And, how soon will it be obsolete? These
are all important questlons in determining the
actual value of any product. The “"HQ-120-X"
has established a record which answers all of
these questions and assures the amateur of the
finest dollar for dollar value. Many owners write
that the "HQ™" outperforms anything they have
ever owned. Its ability to “'stand up” is proved
by the exceptionally few used "HQ™ receivers
on the market, despite the thousands which have
been sold since the “"HQ-120-X" was first in-
troduced. As a matter of fact, we know of hams
who boucht other makes last year in preference

Canadian Office: 41 West Ave. No,,
Hamilton, Ont.

—— ——

GET AN "HQ" NOW AND YOUR
RECEIVER WORHIES WILL BE

to the

“1HQ" but. who this year, traded them
in on the "HQ-120-X"-——no obsolescence in that!

So. if you intend buying a new receiver, by all

means see and hear the "HQ-120-X". Its up to
the minute performance and sound dollar value
have been proved by thousands of users.

MAIL COUPON TODAY!

The HAMMARLUND MFG. CO., RT-2
424-438 W. 33 St., N. Y. City

Please send "HQ" booklet

Inc.

City

HAMMARLUND

EXPORT ADDRESS:

flood. when regular

wire

100 VARICK ST.. N. Y. City — Cable ARLAB___

iacilitics

were  ainl Ship Staticns.”

sigmal which caused uscless coneern and
wasted valuable time was part of 2 dra-
matic program reprodueed by the amateur
in question to give his fellow hams “code
practice.” The Commission warns the ama-
teur that transmission of this danger signal
i inappropriate for code practice, or in any
other situation when an actual cmergeney
dues not exist.

On the other hand, the Conmission has
taken cognizance of the valuable contribu-
tion by amateurs in providing cnergency
communication during the recent Texas

for February, 1941

tamporarily disrupted.

A New Yorker is advised that the holder
of a radio operator’s license from the Com-
mission who applies for another class of
license is required to pass only the added
examination elements for the new classi-
fication,

A Michigan inquirer is informed that the
Commission issues lists of radio stations in
various services, but none of ship stations.
1 towever, the Burcan of the International
Communication Union, Berne, Switzerland,
publishes lists of rn(lm stations of the world,
among which is a "List of Coast Stations

Please Mention This Magazine When Writing Advertisers
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Nor is the Commission iu a position to
comply with fnqucut requesis Inr names
and addresses of radio operators in various
States. Since the Commission daily handles
more than 100 such applications for new
licenses. renewals or changes. the cummlmg
of special lists s out of the questien,

The eall letters KITASB have been as-
signed the radio station in the private plane
(nnn-cche(lule(l aircrait) of Rabert Taylor,
the movie star. operating from Culver City,

Calif. The last three letters—. ASB—are tle
illiti:ll.\ of the reel Tayxlor's real name, Ar-
lingten Spangler Drongh.

605


www.americanradiohistory.com

S ——

® i HERE are in general two methods

which nmy he employed for determining
Tequenlc s of wnateur transmitters. The
first of these is by means of an absorption
meter and the second by the ntilization of
the  heterodyne  principle. The  former
method of measurement consists in bring-
ing a tuned cirenit close to the transnitter
whose frequency is to be measured and
adjusting the frequeney of this tuned cir-
cuit until a ddip is noticed in the reading
of the oseillator plate meter or until an
indicator such as a flash-light bulh con-
nected ju series with the tune:d circnit indi-
cates resynance. This method s perhaps
the only reliabile vme for determimng the
fimdamental irequency of the device heing
measured. It will not ~serve as an accurate
{requency measuring device, however., since
numerous factors such as the closeness with
which it i~ cmpled to the cirenit being

Bmateur Radio

Precision

Frequency Monitor

F. J. Gaffney*

This instrument employs the heterodyne method of checking
frequency; a method af calibrating the meter is explained.

measured and the sharpness of the indi-
cating device affect its reading,

In using the heterodyne method of fre-
queney checking, the radio frequency volt-
age of the circuit being measured is mixed
with the voltage from an accurately cali-
brated oscillator whose frequency may be
wljusted to obtain zero beat with the trans-
mitter frequency. The irequency of  the
transinitter i~ then read from a dial on
the shaft of the variable condenser of the
calibrated oscillator, The calibrated oscilla-
tor need not of necessity cover the same
range of fundamental frequencics as does
the transmitter whose frequency it is de-
sired to check, since harmonics of the cali-
brated  oscillator may be heat with the
fundamental of the transmitter whose fre-
queney is heing measured. From this it may
be seen that a variable oscillator covering
any range of frequencies of 2 to 1 can he
used to check any frequencies in the spec-
trum. If it is attenipted to make the variable
oscillator cover a range of irequencies of
2 to 1, however, it will be found that the
accuracy with which the dial may be read
is rather poor as compared to that obtain-
able with smaller frequency ranges, It will
be remembered that the amateur bands are
rather narrow bands having a harmonic

Circuit of the precision frequency monitor here described.
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relationship to cach other. This fact make-
possible the design of a frequency meter
1o cover these bands alone which is capabl:
of o high degree of acenracy. It is the pur-
pose of this article to Cescribe a few of
the design points of such an instrument.

The characteristics which a heterodynt
frequency meter <hould have are listed
helow :

L. A circuit arrangement such that the
variable oscillaters of the frequency meter
may be accurately checked apainst WAV
or a standard broadcasting station,

2. Band-spread of the variable oscillators
such that the amatenr hands cover substan-
tially the entire dial.

3.\ stability sufficicmly pood to enable
accurate checks to he made over short
pericds of time without having to re-set the
variable oscillators «n calibration.

4. Circuit and controls < arranged that
accurate checks may be nuule rapidly,

Ta uccomplish requirement 1 ahove, the
circuit shown in Fig. | was devised. In
addition to the variable oscillators which
are accurately calibrated, this circuit em-
ploys a built-in mixing tube and audio am-
plifier so that no apparatus other than the
frequency meter itself is required for a
irequency check. The circuit also incor-
porates a stable 100 and 1000 ke. oscillator
(eithier frequency may he selected hy means
of a switch). This allnws checking the
variable oscillator at many points through-
out the range of each band. Three bands
are empioyed on the varialle oscillator to
give complete hand spread oun all of the
amateur bands as will be explained pres-
ently. The 100 and 1000 ke. oscillators are
extremely stable and may accurately be
set on calibration by beating their frequency
in a radio receiver against WWV or =
standard broadeasting station. The accuracy
of station WWY is within one part in
5.000,000 while that of a standard broad-
casting ~tation is within 20 cycles (this cor-
responds to one part in 27,500 at the low
frequency  ¢iul of the broadeast band).
Either of these accuracies far exceeds that
required for amatenr usc,

The operation of the device is briefly
as follows: The varialle oscillators arc
turned off and the 100 ke, oscillator turned
on. Station WWYV ur any broadeasting
station on a multiple of 100 ke, is tuned
in on a radio receiver. A short wire con-

“Chief Engincer. Browning Luboratories.
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~RESULTS OBTAINABLE
WITH THREE COILS ~

Fig. 2 above shows comparison between the results
obtained with three oscillators, and those obtained
with a single oscillator.

nected to the plate of the mixer tube
through a small condenser is brought close
to the antenna input of the receiver. If the
100 ke. oscillator is slightly off calibration.
a low-pitched beating tone will he heard
in the loud speaker of the receiver. A
threaded brass plunger inserted in the coil
of the 100 ke. oscillator and rigidly held in
position by means of a spring washer is
advanced or retarded slightly to change
the inductance of the coil so that the 100
ke. oscillator is brought te exactly 100 ke
as indicated by zero heat in the loud speaker.
The variable oscillator which it is desired
to use is then switched on and the dial
adjusted to any point which is a multiple
of 100 ke. and which is close to the point
on the dial at which it is desired to check
a transmitter frequency. Frequencies which
may be checked against harmwonics of the
100 ke, oscillator are clearly indicated on
the dial. Phones inserted in the output of
the audio amplifier incorporated in the fre-
quency meter indicate whether or not the
variable oscillator is accurately on calibra-
tion. Should the variable oscillator he
slightly off calibration. a tone will be heard
in the phones, The wvariable oscillator s
then adjusted by means of a small trimier
until exact zero heat is obtained in the
phones. The 100 ke. oscillator i< then
switched off and the short lead connected
to one of the mixer grids is very loosely
coupled to the transmitter. The dial of the
variable oscillator is then rotated until zero
beat is obtained as indicated in the phones.
The transmitter frequency is then read
directly from the dial of the frequency
eter.

To facilitate accurately setting to zero
beat, a tuning cve is incorporated. N\s zero
beat is closely approached. the iris of the
tuning eye will flutter, finally opening wide
at exact zero beat, This enables much more
accurate setting than would be possible
with the plones alone,

All of the above procedure takes nuich

for February, 194!

longer to explain than it does ta actually
perform in practice. The checking of a
transmitter frequency inclding a check of
the 100 and 1000 kc. oscillator does not
require more than a minute’s time, Once
the 100 ke. oscillator las been accurately
wet, frequency adjustments of the trans-
witter may be made and cach frequency
check will require less than 30 seconds,

The accuracy of lieterodyne meters such
as the one described above depends pri-
marily upon the accuracy with which the
dial may be read. It is thus desirable to
spread the amateur bands over substantially
the complete dial to obtain the greatest
accuracy. Inasmuch as the amateur hands
are all in harmonic relationship, it might e
thought that this would be possihle with a
single variable oscillator. This is not the
case, however, inasnmclt as the widths of
the amateur bands are not proportional to
their base frequencies. Tor instance, the
30-meter band covers a range of from 7
to 7.3 mc.. whereas the 20-meter hand
covers a range of irom 14 to 144 me. Thus
it a ranee of frequencies of 7 to 7.3 is
spread over the complete dial. the second
harnonic of this rance will cover a hand
of irequencies of from 14 to 146 resulting
in incomplete spread for the 20-meter hand.
1t has been found that to give substantially
complete hand spread on all of the amateur
bands irom 160 meters to 5 meters. three
variable oscillators are required. This is
Mustrated in Fig, 2 where the results ob-
tained with three oscillators are compared
with those that could be ohtained with a
single nscillator. Using three variable oscil-
lators and a 314" dial mounted directly on
the shaft of a 270° straight line frequency
comdenser, it 1= possible to oltain readings
on the 160-meter band to within onc ke,
of the correct frequency and on the S-meter
hand to within 10 ke. of the correct fre-
quency.

Several design features affect the sta-
Lility of a heterodyne type frequency meter.
Tn aeneral the factors affecting stability
may be grouped into two classifications.
(a) Those affecting variation in irequency
with line voltage: and (h) These affecting
variation in frequency with temperature,
Much can be dome to satisfy the voltage
stability requirement by appropriately plac-
ing the cathode tap on the oscillator coils
and hy running the oscillator tubes at low
voltage. Stability with temperature varia-
tion is Dest obtained by locating the coils
in such a position that they will change
tetuperature the least amount during warm-
up of the apparatus. The coils in the in-
«trument heitg deseribed are lecated under
the chassis (the chassis is about 7 inches
from the bottom of the calinet), so that
all of the heat from the tubes. resistors,
cte.. which tends to rise in the cabinet will
be carried away from the coils. An A.C-
D.C. circenit i= employed. thus eliminating
the need for a power transformer which
is one sonrce of lieat. .\ tube complement
iz chosent whicl makes a dropping resistor
for the tube filament unnecessary.

To afford a rapid frequency cheek, the
dial of the ivstrument is directly calibrate.l
in frequency. This prevents the necessity
for the nse of time-consuming calibration
chart~. In order to align the variable oscilla-
tors ~o that they accurately track the dial.
it is necessary to have control of hoth the
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. ceipt of stamps or coin.

Catalog 966W FREE on Request
E. F. JOIRASON 0.

Ira LL LR

-

inductance and capacitance of the variable
oscillators, The inductance of the variable
oscillators is controlled by means of @
brass plunger similar to that deseribed in
connection with the 100 ke, ocillator, The
capacitance is controlled Iy means of small
trimmers across each variable oscillator
coil. A 3 . variable condenser brouglht
to a iront panel control is common to all
of the oscillators and is used for accurately
sctting the oscillator it is desired toouse on
calibration at any point in it~ ranee which
is a multiple of 100 ke.

It i~ helieved that the apparatus de-
scribed above meets all the requirements
for accurately checking amateur frequen-
cies on any of the bands hetween 160 and
3 meters, T fact. although a calibration is
not given on the dial, the instrument tuay
also be u~ed for checking 2V4 meter trans-
mitters by simply tuultiplying the irequen-
ciez on the S-meter range by two.
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Compressed Di

® IN 2 recenmt article® were deserilin o

iew stimple measurements i fichl streneth
tlustrating the advantages of directional
aerial svstems in the reception of -hore-
wine signals, Even the adiition of a2 re-
ector to the usual dipole was shown to
viekd a very uszeful improvement in signal-
to-noise ratio,. Unfortunately. however, the
implest directiomal array occupies consid-
rrably more space than a plain dipole, and
vwhen it is designed for use at wavelengths
between 10 and 30 meters. cannot always
le accommendated in the space available.
The additional wires and spreaders will
oitent be regarded as unsightly. whilst their
weight demands the provision of well de-
signed and strongly constructed masts. For
cxample, a dipole and reflector resonating
in the 20-meter band will involve tw
parallel wires each some 32 feet Fongr and
about 17 ieet apart. It i~ not easy to desien
a self-supporting arrangement of this size,
whilst a wouden framewaork to support con-
ductors of that length iy by no means un-
obtrusive. These difficulties are accentuated
when it is desired to erect the whole strue-
ture in a rotatable form.

For shorter wavelengths in the neighhor-
Lood of five to seven meters it fortunately:
hecomes practicable to construct the dipole
and reflector of metal tubing, which can be
strong enough o support its own weight
in a high wind. ven at these short wave-
lengths. however, there will he occasions
when a reduction in bulk would he very
acceptable. Experiments in direction find-
ing may he quoted as an example. Just De-
fore the war the writer construeted a di-
pole and reflector suppurted by a light
wooden framework which eonuld casily be
transported by car. This was employed in
the field to locate a hidden Hve-meter trans-
witter. The latter radiated vertically pular-
1zed waves, and the procedure was to n ate
the receiving aerial syatem amtl sjgnals
were at a minimunt, when the reflector will
be in the direction of the incoming wives.

In this way it was found possible tu
determine direction with an accuracy of
about five degrees, provided of course that
the direction of arrival of the waves had
not been modified by intervening ohjects
The aerial structure was 8 fect high and
4 feet wide, and conkd he fairly casily
tandled when mounted upon a stont camera
tripod fitted with a rotating heal. It could
hardly be termed convenient, however, ard
too much time was needed in setting it up.
o that the need for a more compact ar-
rangement giving, ii possible, more pro-
nounced directional ¢ffects was very evi-
dent.

Consideration of the possibilities of such
an improvement naturally directed attention
to the compressed dipole, This form of
aerial hias heen known for macty vears. and

**“Aerfal Reflectors,” The Wireless World., October,
11440,

608

Aerials

E. L. Gardiner, B. Sec.

i e by cortain conppercial oreanizations
A~ @ television receiving acrial in locations
where space is very limited. Tt is barely
mentioned. however, in most handhonks,
and  very little information scems 1o I
available concerning its general use in short-
wive reception. Thus there seemed  good
rea~on ior carrying out practical tests on
similar lines to those described in  the
previous article already mentioned. and in
which the field strength measuring equip-
ment could be pressed into service.

Half-wave Aerial Characteristics

The ordinary dipole. or more correctly
the Hertzian half-wave acrial, resonates to
a certain wavelength by virtue of the dis-
tributed inductance and capacity of the con-
ductor. In open space the resunant wave-
length is slightly more than twice the length
of the dipole, which s therefore slichtly

Various methods of shortening dipole aerials are

shown herewith; this technique is very important,

especially where there is little space to erect
Yipole antennas to cover the longer waves.
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pole

less than a hadi-wavelengtl Tong. The prox-
ity of buildings or of other conductors
increases the eleetrical capacity of the wire,
aid thus reduces the length necessary to
resonate at any particular wavelength.

\n interesting example of the effect was
reticed by the writer when adjusting the
length of & 20-meter aerial, one end of
which was only a few fect above roof level,
whilst the other was 20 feet higher, Tt wa-
feund that the lower end eould be reduced
i length by twn Jeet to restore
resgianice, thus making the two halves of
the acrial unequal by that amount with
respect to its electrical center, Similarly,
the resonant length of a dipele can be in-
creased i the distributed capacity oi the
wire be reduced. This can Le done in prac-
tice Ly the introduction of a condenser
into the center of the acrial, and shown at
C.in Fig. 1 (b). Since the capacity of two
condensers in series is always less than
that of either alone, and the added con-
denser acts in series with the distributed
vapacity of the aerial wire, the effective
value of tuning capacity is reduced. The
aerial thus resonates to a shorter wave-
length, or must be increased in overall
length to resonate at the wavelength to
which it responded before the condenser
was inserted, [t is possible to tune the acrial
vver a limited range by varying the capacity
of the aldded condenser.,

sarme

Reducing Aerial Length

As a rule, however, there is no advantage
i increasing the length of a dipole, and it
will be more useful to decrease it By
analogy with a tuned circuit employing a
coil and condenser, the wavelength will be
increased, or the aerial shortened for a
fixed wavelength, if either its distributed
capacity or inductance be increased, It is
inconvenient to increase the capicity to any
mnaterial extent. To do this by adding a con-
denser would imply connecting this hetween
the two iree ends of the dipole, and woull
only be possible by the addition of long
leads which would mudiiy the action of the
whiole system profoundly, or by hending the
aerial round until the free ends are in elose
proxinity, In either case the acrial becomes
a closed loop, and whilst it will in fact
resonate to a considerably longer wave-
length than before, it is no longer a dipole,
and i> not within the scope of this discus-
sion.

It is, liowever, quite convenient to increasce
the inductance of a dipole by the addition
of a coil, which can be inserted at the
vlectrical center as shown at I in Fig. 1
(c). This coil acts in series with the in-
ductance of the wire, increasing the ei-
fective value, and thus increasing the reso-
nant wavelength, The distributed capacity
is little changed, and the overall length of
the dipole must be reduced to bring it back
into resonance with the original wavelength,
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Being shorter, the aertal i< termed a come-
pressed or Toadad dipole.

As the value of added inductimee is in-
cerewsed the overall length st he reduced
to nnrntain resomance at o particular wave-
length, and this shortening process can be
continued il finally the dipole itself van-

izhes, Teaving only the Toading coit which
now resonates by virtue of its own seli-
Gapacity. Fn sueh e extreme ciuse there
would clearly be little radiation from or

reception by thie “aerial”™ which las beeome
a closed cirenit consisting oi a small coil
of wire. Some intermedinte must he
investigated, amd for the porpose of hese
tests it was decided to clnosc o value of
loading coil which would reduce the overall
length o one-half of it~ original value, or
to about a quarter wavelength, Fhe aecom-
panying tahle ant e of the Teneths
and sizes of loading coil found snitable for

e

uives

wavelengths of from 5t 20 micters, No, 16
SWG o enamelled copper wire wis e

throughout in constructing the aerials, and
the loading coils were wonned on 4 'rolitul
former 134 in. in Jdimnerer, the turns being
spaced by approsinately  the dianeter of
the wire. Tt muat T appreciated, however.
that whilst the Gpures given will form a
satisfactory starting point from which to
work when trving out compressed dipoles,
they cannot be regarded as osact., The res-
nance of these acrials is noticeably <urper
than that of a hali-wave acrial, and for hest
results the length Jiould be trinned  ex-
perimentally, since it will he determined to
some extent by the esact materials ueed,
and particularly by wire dinmmeter and turn
spacing.

cotgneastd  dijoles

Approxinzde desiun date Do
me-guarter winvdlength

havime o lenath of

Approx Parus i xir ol
Hat - le sl of foard gt vedvr
lewath  comp, dipods rord tapped
meters ftooin across
twrns
5 4 0 12 4
7.0 3 6 16 3
10 80 22 +
20 16 0 40 6

In order to keep the conditions as simple
as possible, the remainder of the dipoles
were composed on strajeht single wires. It
is possible to cmiplia as the portions e and
ioof Fig, 1 (¢) cither conductors of larger
diameter, sueh as capper tubes, or soveral
spaced parallel soires Joined together at the
terminals of the loading coil, as sketebed
in Fig, 1 o, By ~o doing the dis tributed
cupucity of these portions ix furtlur in
creased, and eithar the overall ength or the
inductance of the loadme eoil cam e de-
creased somewhat, Clearly the possililities
are extensive, amd for the present uo at-
tempt has heen made to examine the proper-
ties of acrials which are compressed to Less
than a quarter wavelength, or in which
multiple wires are usel. Probably the chief
advantage of increasing the dimmneter of the
arms m and i lies in the estalilished fact
that by so doing the Q" of the acrial is
rechiced, and it resanates more hroadly over
a wider hind of wavelengths, This may be
important in the partienlar case of tele-
vision reception. where some slight loss
image detad] may result from the excessive
selectivity of a conmpressed dipole in which
a single wire composes the arms, and for
which three wires in parallel spaced by
about 2 inches can be reconmiended, A see-
ond case which might justify this procedure

for February. 1941

would he where o tairly unitonn periorn-
ance over the whole of a wave-hamd wias
dezired. rather than the best possible per-
formnce at any one frequency.

Feeder Connections

Before esperimental tests can be made
with a compressed dipole it must e com-
nected by a non-rindiating feeder to the
trismitter or receiver. Whilst any of the
recogitized tvpes of feeder conld Te nsed,
the acrial is svunetrical about i1« eleetrical
center, amd thererore Tends fsell to a bal-
anced twinawire transugdssion line, rather
than to the concentric type, Sinee it is par-
ticularly necessary that only the acrial shall
radiate, o low -impedance line was preferred
to one of a hicher impedance, e which the
two conductors would Te spaced by several
inche .. heecanse the Tatter is mare likely
hecome abalanced during the conrse of
adjustinents, \ propriviary cable of 80 ohme
nominal inpedinice was seleeted, having the
usciul property that the radiation from it
wir too stight 10 be measured by the equip-
ment used, even when the cable was not
eaactly matched to the acrial impedanee,

The simpleat and nmst widely  vsed
methon] of eoupling i~ to break the dipoly
at it~ clectrical center, and. on the assump-
tion that it impedance at this point has the
theoretical valne of 72 ohmis, to insert a
cable of about that i dance direetly, This
svatem works well in practice, lat suffoers
irom the disadvintage that if any steps are
taken which change the inpedance at the
center of the dipole, a mismatch 1o the
feeder must occur. The presence of a re
Hector near to the dipole will have the
effect of lowering this impedance, aud thos
tends to destroy the desired correet match-
ing hetween fecder and acrial,

Matching Impedances

In the case of Toaded dipoles o better
wethod of conpling ix fortunaely availabie,
since it would not be advisable to break
the continuity of the loading coil, The fewd-
of may e tapped across a few tarns equally
placed on each side of the conter of the
coil. as shown in Fig. 2 (a), Whatever the
exact impedance of the feeder or of the
acrial, it is now possible to get an exact
match, for the impedance acro~s a portion
of the loading coil will vary from zero when
the two feeder wires are attached at a com-
mon central point, np to . comparatively
hizh vahie when they are ~sceparated by the
whole coil. At an intermudiate point, there-
fore, an impedance cqual to that of the
feeder will alwavs exist, and ¢an e o
by trial,

\n alternative method exists in the form
of inductive coupling between the bading
coill and a coil of a few trms conneeted
across the ends on the feeder cable, as shown
in Fig. 2 (b), For the sake of completeness
a method of coupling to the exteded dipole
of Fig. 1 () may be mentioned. Here the
freder is joined directly acruss the series
condenser, as shown in Fig. 2 (¢), amd the
capacity of the latter is selected so that its
reactance matches the impedance of the
feeder. In this way an exact mateh to cable
of any impedance iz pussible at one par-
ticular wauvelength onlv. but wnlike most
other arrangements the system will not
operite satisfactorily at harmomics of this,
since the reactance of the condenser will
then be ddifferent,
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It will be remembered that the periorm-
ance of various arrangements was nieasure
in the present case by connecting the aerial
under test to a transmitter adjusted to de-
liver as far as possible constant power and
observing the readings of a field strength
meter placed at some two wavelengths from
the acrial. It can be safely assumed that
the behavior of the aerial under receiving
conditions will be complementary to that
since the same
physical factors are involved in the two
cases, and provided that the incoming waves
can be assumed to arrive from the direc-
tion in which measurcments are made,

It was decided first to determine how the
radiated ficld fromt a compressed dipole of
the dimensions given in the table compared
with that from a plain dipole. The latter
was first set up, under the conditions of the
preceding article, and the field strength at
a point hroadside to the aerial was noted.
In this case the feeder was tapped directly
into the center of the dipole. A compressed
dipole was then erected in the same posi-
tion, and the same feeder connected across
a few turns of the loading coil, as in Fig.
2 (a). This tapping was varied until the
radiation from the aerial was at maximum,
1o change being made to the coupling of
the other end of the feeder to the trans-
mitter. or to the adjustments of the latter.
which was, of course. crystal controlled. It
was noted with great surprise that the ficld
strength from the twa acrials was almaost
identieal, whilst in the second case the feeder
current and estimated current in the aerial
had increased. The experiment was repeated
several times, and on a number of wave-
lengths, with similar results. It was found
that the reduction in overall length of the
compressed (ipole to one-half of the orig-
inal was not accompanied, as had heen
anticipated, by a reduction in the radiated
field to 50 per cent or less of its former
value. bint that if the feeder current was
maintained the same in the two cases, the
field strength was reduced to between 70
per cent and 80 per cent only, whilst if
the feeder tapping point on the loading coil
was adjusted to optimum performance as
first described, there was practically 1o re-
duction observed, Secondly, it was noticed
that, whilst no accurate method for measur-
ing the oscillatory current within the dipoles
was available, it was clear, from the usual
tests of coupling a neon tube or small lamp
to the aerial wire, that both the current near
the center of the compressed dipole and the

voltage at its free ends was greater.

Unexpectedly Good Results

It is gencrally assumed that the nost
effective portion of a dipole in radiation or
reception is that near the center, in which
maxinmum current flows. It would therefore
be expected that, if this portion be coiled
up and rendered ineffective as a radiator,
the radiation irom the whote aerial would
suffer considerably. From the evidence it
seemned that this was not altogether true.

Whilst calculation of the current distribu-
tion within a loaded dipole would not be
simple, it seemed likely that the following
two cffects were mainly responsible for the
relatively geod performance. First, the “Q”
of the compressed dipole had been increased,
as was evident from its sharper tuning, and
a given amount of power induced in it would
thus be expected to sct up a larger oscil-
latory current. The radiation resistance of
the aerial was almost certainly lower than
that of a plain dipole, and so there would
be less damping through radiation, Second-
ly, it was possible to reach a very cffective
impedance match into the feeder by the
tapping adjustment, and this would still be
possihle when the aerial formed part of an
array, and its impedance was upset hy the
presence of other clements. The transfer of
energy into the acrial was therefore some-
what Dbetter, and in conjunction with the
former point. these two factors seemed
approximately to compensate for the re-
duced size of the aerial.

As a receiver the compressed dipole may
not show up guite so well, since the im-
proved impedance matching will not hold
over any wide band of wavelengths. At-
tempts to confirm this by reception tests
over a period indicated that in general sig-
nals were noticeably but not seriously
weaker than from a full-length dipole, but
that when it was passible to tune the aerial
cxactly to the wanted signals, this difference
largely disappeared. A simple and apparent-
Iy effective method for tuning the aerial
was evolved, and is of particular assistance
in tuning loaded reflectors. It consisted in
joining a small variable condenser across
a few turns near the center of the loading
inductance. In the case of the five-meter
hand, the feeder cable was tapped across
two turns of the coil, and a 15 mmi. con-
denser across four turns:; Fig. 3. This en-
abled the aerial to be tuned over some two
megacycles. and was fine for reception—
Courtesy [Vircless 1World, London.

RADIO AMATEURS ON DEFENSE BOARD

| ® RESPONDING to the request of James

Lawrence I'ly, Chairman of the Defense
Communications Board, that it appoint a
representative and six regional advisors to
the Amatcnr Radio Committee of the Board,
the American Radio Relay League has an-
nounced the following appointments:

As representative: George W, Bailey, of
Weston, Mass., president of the League, As
alternate and cxpert advisor: Kenneth B.
\Warner, West Hartford, Conn., secretary
of the League.

As regional advisors, the following: H.
1.. Caveness, Raleigh, North Carolina;
William A. Green, Abilene, Texas: Ken-
neth T. Hill, Douglaston, Long Island, N.
Y.: J. L. McCargar, Oakland, California;
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Fred H. Schnell, Chicago: and Dr. Burton
T. Simpson, Buffalo, N. Y

Other members of the Amatenr Radio
Commitice include representatives of the
Federal Communications Commission,
Army, Navy, and the National Youth Ad-
ministration. The purposes of the commit-
tee include the study of all phases of ama-
teur radio facilitics. Bascd on national de-
fense requirements, the committee is ex-
pected to consider all questions relating to
amateur radio and its p'ace in the defense
structure. It will recommend “precautions
and restrictions with respect to amatcur
operations under various emergency condi-
tions, and the allocation of such amateur
facilities required by the Army or Nawvy.”
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465 Washington St., Buffalo, N, Y.
Tell nie, without oblization, how to get a Free Trial of a

new Remingion Deluxe Noiseless Portable. including
Carrying Case and Free 32-page Typin‘;-:‘ Instruction Book-

let on terms as low as 1Uc a day. Send Catalogue.
i 7T R PSS — S SN NS — 5000
Address. ... .. .ooiiiiu., ® B 8 e eers 3 reTereaaeees s cooc
Gy, i dwwrme o g o a0 s Ar rween | A4 A State........ ..., .

44 A ers 611

www americanradiohistorv com


www.americanradiohistory.com

Bmateur Radio

A Spot or Floodlamp

you will
be proud to own

F

In beautiful black crackle finish with
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sired. Complete as illustrated, ready
to plug into A.C. or D.C. house cur-
rent. Includes tripod, bulb and rub-
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When ordering specify whether spot
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Separate Units
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Adjustable Tripod, made of selected
straight grained hardwood fitted with
sturdy clamps, large thumb nuts and
solid metal prongs. Adjustable from
44" 1o 84". Standard head screw to
fit any camera. Weight 6 lbs. $3.00

All prices quoted FOB, New York.

GOLD SHIELD PRODUCTS

Dept. RT-241

350 Greenwich St. New York

=) JFLIGHT

THE PICTORIAL
FLYING REVIEW

Erings youall the phases

of world aviation and

acronautics in no

technical vet caucationai

manner—exciting articles

which catch your bmnt.h
e funda

ce

11 the major
¢lopments as fast
..h Ihcy appear  any-

ow, When planes
nd Bying are of vital
importance to ali. You

Partial Contents of the Fnbru
O] just can't do without

ary issue: Insid n Boml

the Attack. AGH roop Tran this highly ab:

ore. NP Barlle Mhiy Writing.©  vor' Inatmsctice i
Dive, Altitude and A(tack lcn!lnn You must be
Bombi! Anti-Alre n the know.*
letns:h eﬁmlm’hm—&e Cﬁrge

T. ow A tive

R.A.F. Fighting l"lnne! Attack “t'?"n clo‘l'or

German England’s cover. g
&erman Hombe a‘x’)‘f “thy H°z¥: cony
German mbers ve PO

moke Rings. Barrage Balloons. Testrations:

FLIGHT MAGAZINE

guhucrlptlon price
20-T Vesey St., New York, N.Y,

1 year, Canada
and forelgn $2.00

612

/] C //
Larry LeKashman, W2IOP

® AMATEUR activity is reaching the
peak of the winter season. The snow and
cold weather keeps the boys busy indoors.
The surest sign of increased activity is the
fact that 40 meter CW signals actually
cover up the South American phones. Good
signs bring to mind a letter in the current
issue of QNT. WOILEM suggests, since
there already are “weeks” for everyvthing.
we have a National QSL Week. It sounds
like a fine idca and there is no reason why
cvervone interested in cards shouldn't par-
ticipate. The purpose would be to get every-
one to swap cards for all their QSO’s of
the particular week designated as National
QSL \Week. It would be an opportunity to
fill in cards from states that haven't QSL'd,
if the entire gang got into the spirit of the
thing. More than that though, it would proh-
ably revive a great deal of interest in
QSL'ing. which would make for continued
~swapping of cards in the future.

Tetters are continually arriving with
variousr comments on “CQ". While they
are all appreciated, unfortunately they do
not add to the material for the colummn. In-
formation is »till needed and clubs and in-
dividuals are invited to contribute,

W2M U O is sorely heset with BCL trou-

A QSL card received "before the war"

from GM6WD, Scotland;
Receiver and E.C.O. of station W9YXO;

ble. Already threatened with lvnching by
irate neighbors. Fred is really in a quandary.
Most perplexing angle is the fact that
W2MUQO hasn't been on the air at any time
the neighbors complained. Spooks ! W2I0P
Las heen testing some new cquipment, in-
cluding an RC.\ AR77: a 7 watt CW rig:
and a 900 watt CW rig. W2VY is busy
working at the new WEAT station, located
at Port Washington. Next time you com-
plain about an antenna falling down think
of WJR's 700 footer which collapsed during
a freak windstorm in Detroit. W2IJU is
on 80 C\W now. W2LYR is still a 10 meter
phone bug.

WO6QMI/2 is also hbecoming a 28 MC.
conmvert after the results he has been get-
ting with an indoor antenna. With a new
receiver practically purchased, W2HP will
soon be back ou the air. Incidentally
W2IOP i now working at Sun Radio in
New York City. W2LNY is getting prouder
and prouder of his new rig. You would too,
if you had just knocked off KC4USEH.

The DC Century Club files have been
closed for the “duration of the war,” or
until world conditions justify its continua-
tion. W2GT. 1id Hopper of Bergenfield,
New Jersey, with 132 contirmed countries,

lower left—Transmitter,
lower right—A Japanese Ham—JS5CC.

o qa./r co-ofidaalon
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is top man. Those 132 confirmations will
probably keep Ed there for a long time!
‘Those who believe in the real amateur spirit
might well take W2GT as their shining
example. With all credit to Ed's modesty,
and if he knew we were writing this it
would never get in print, he is one of ham
radio’s great characters. Using low power
in so far as DX men are concerned, a single
35T, and an HRO receiver, with no rhom-
bics, V beams, or trick gadgets W2GT
set up this amazing record. On good au-
thority we have been told of times when
W2GT would sit back for hours at a time
and actually pass up XU's; J's, and the like,
in the hopes of hearing something new.
Just let’s not forget Mrs. W2GT, without
whose cooperation 152 countries would just
be a myth.

W2B0, WB8OE, and W2LNY waste half
their lives in 3 ways. W2MVTJ is increasing
his power, Oscar Corwin, a super SWL
from Frankfort, Indiana, received a fine
write up in the local steel publication. From
Vic Politi of Fairfield, Conn., we received
some information on a few of the locals.
WIHBH is off the air because of overtime
on his job and lack of DX to keep him
hunting. WIMFT received his ARRL
code proficiency certificate for 25 WPAL
KC4US., KOIQN, and lots oi Cubans are
rolling in on 20 meter phone.

While not an amateur station a new
Japanese station, JLG-4, is on the 19 meter
band and is heard with R9 signals during
the morning. W2KHR’s brother is now
W2MID. W9RFA is sporting \W2NET,
now that he lives in New York. W2KIK
may be found operating army ham station
W2MAP.
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RADIO COURSE 5495

“Iam well pleased with

the Radio Course. I am at present doing part

time radio service work for a radio store.”
8. T. Alexander, Elroy, Wis,

POSTRAID

PLACED ME IN MY
JjoB

“The R.T.I. Course
reprint is a completo
education in radio
servicing. It put me
in my Dpresent job at
a2 well known radio
shop.” James P. Me-
Intyre. Houston, Tex.

VERY MUCH
SATISFIED

‘1 am very well
pleased with the
Radio (‘ourse pur-
chased from you a [ew
weeks ago.”" M. F.
Anderson, Denver,
Colo,

HELPS ANY
SERVICEMAN
“The R.T.I. Course
is worthy of space on
any radioman’s ghelf.
He can get the value

of the cost
hour’s readinz.'’ Wm,
C, Mitchell of Parch-

i
H

AMAZING REDUCED PRICE

Exact reprint of the regular $39.00 Radio Technical Institute
course is offered for only $1.95, the full price. This is the latest
radio course complete in
much higher priced original lessons. Become a radio expert
almost for rothing. Act today while the offer lasts,

every way and exactly the same as the

You guickly lezrn radlo with this
simplified training. You really get
three courses in one: (1) Elemonts
of Radio and Electricity. (2)

Practical Radjo Servicing, and
(3) Advanced Training.

LIMITED OFFER

No-risk free-trial given.
Write to us today while
this offer is in effect.
Limited quantity of
courses printed to sell
at the reduced price,

FOR HOME-STUOY
Get ahead in Radio with
this practieal training. The
lessons are clear, interesting.
easy to understand and use.
Final exam and diploma
available after course is
finished. Look the course over
without any risk.

man, Miss., goes on jressses Ao seereseeEESee
in his letter to com- g
pare this course to e 'IO DAYS FREE EXAMlNATION
1esident training cost- H
AnzLorerlE 3001003 g SUPREME PUBLICATIONS, Room 536, 3727 W. 13th St., Chicago, III.
“I am so satsfied 1 Ship the complete course on approval without any obligation to buy.

ith your Radio Tech. B L may keep the course for 10 days, If, for ary reason, I am not pleased,
xical)lnsrlin?le Co\(;:se § You Euaraiites to 1efund my moey.
that I have to con- § O I wlll pay $1.95 and 136 postage to the mallman.
Rlatulate you, . , . 8 01 am sending $1.95, the full price, ship posipald.
This course is worth ]
its price by several 1
times.”’ J. M. Oecasio, Name: .......... 5005600 5A00060aFI00 008 000a0A000 0000a0000DaE0E0EaR0
New York.”N. Y :
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Shortwave listening shack of Oscar Carwin of Frankfurt, Ind.

O.M. Have You a Harmonic?

Editor,

Here I sit. Beside me is a rack and panel
outfit comtaining limiting amplifier and
monitoring amplifier, in front of me a
lroadeast transmitter, and on the other side,
a2 14 tube communications receiver, and in

for February. 194!

front of that, a copy of Rapro & TELEvIsION,
open at the “IVhat Do You Think?” page.
Now, I too have a pet grievance to air.
Tirst, I want to say that I am everybody’s
friend, and being a Ham myself have not
the slightest intention of reporting any

Please Mention This Magazine When Writing Advertisers
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amateur for any rcason, but did you ever
try to watch the meters on a broadcast
transmitter, watch your audio levels, and
at the same time copy prcss at between 33
and 40 w.p.m.?

The other day I was sitting here, “cans
on” and fingers tricklin’ over this kevboard
to the tune of W C X, press station on 7850
ke, Suddenly I hear a bang, a hiss, and a
half dozen other audio frequencies besides
the one I was copying, or by that time, “try-
in’ to copy,” and behind that conglomera-
tion, some son-of-a-so-and-so tryvin’ to make
his young sicter say hello into a mic (yes,
I could hiear him through the beat oscillator
and he was about 400 miles away). Now,
did you ever hold a match under a ther-
momecter and watch the mercury go up?
Well, if you haven’t, try it some time when
there’s a thermometer in the shack you
don’t want. and, when the mercury gets to
the top, watch, with vour eves well away,
and you'll see what happened to my temper.
To heck with the news. I turned off the
beat oscillator and inside of 5 minutes had
logged a half a dozen 75 meter phone sta-
tions on and near 7850 ke,

Now I don't have to tell you that a trans-
mitter is not working at peak cfficiency with
a harmonic like that! All that power that
is being radiated at ficice vour frequency
isn’t doing vou any good, but sure can cause
someone else a lot of grief. and when it
falls outside the Ham bands it’s inexcusable!
So how about you 73 meter Loys giving
your “rigs” the once over?

Max Fisuer (B.C. Station CTIC),
83 Summit Ave., Sault Ste. Marie,
Ontario, Canada.
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Learn to Type
without

A Typewriter

i 15

Master the Touch System —Ql;.iclkly.-‘
Accurately Get the “Feel” of Typing
Before Investing Your Money

Now, you don’'t have to own a typewriter to learn how to
type. I;l‘hc inkenious, patented "“Tuch-Rite™ board fives
}ou all the practice you need for speedy, accurate typing.

t teaches you the touch system—the real, professional
g;ﬁ ul;::\',enhully ‘tl;wl in hisiness,

ave been a “‘huni-snd-peck’ typist far the

lbz}xest llllma OF yOU mMAy never have used a typeuriter

ore—It doesn’t matter, brcause the *"Tuch-Rite™ teacher
:fill soon permit you to master tt.

Tuch-Rite** 13 a scientific substitute for a typewriter.
It is a life-size counterpart of 3 standard keyboard, which
ia real as to size. Posmon. and *‘feel”. Each Key las a
depression fn the V" c(hick board, in which the black
glutlc buttons slide, Printed under each key is a num-
er which indieates the finger of each hand which strikes
it—simple as A B C.

*“Tuch-Rite’ i3 bighly recmumended by the Principal of

Horace Aann Sehool: Idirector, Bureau of Collexe Res.arch,

Columbta (ullege: American Foundation for the Bliud:
Professor of Fxberimental Education. New Yok Unicor-

ﬁ!}'d: Director of Siarhorpugh  Scheol, Scarborouxh-on-
udson.

An B8-page illustrated book of instructions will shur you
how best 1o use the '“Tuch-Rite* teacher.
Weight 3 ihs. Add postage ..... BoCoao0G .

GOLD SHIELD PRODUCTS

350 Greenwich Street Dept. RT-241

)

— WARSHIP
MODEL
PRINTS

$8—10,000 ton U.8. Navy
37% Cruiser. 3odel nlur-

e
e e —
tings . . . $28.00;

t .. . $7.
$4—U.5. Denlruyeri 34° exact model: Blue’rlnts .
{Hull consir. Kit $8.60: camplete Kit 533.50)
$3-'‘Constitution™ (Old Ironsides 25 Model. Bluts

$7—"'Rob’t, E. Lee' —_Mississippi River Steamboat:
28~ lonie I S R $2.80
’z(_&?apleh it $22.00; Hull Kit $8.50)

*‘Clermont”’—frst steamboat (blueprints)
(Complete Kit for 18~ Model-S?.D%r bﬂ)blld)

DATAPRINT CO.

Box 322, Ramsey, New Jersey

_—
7 WEIGHT SCALE
FOR RECORDERS

Por Recording Engineers., Serve
etc. Size of ordindry

n pen. Attractively fin-
n_black, white or color
combinations of bakelite. Chrome

pickup hook. Instantly deter-
mines weight on playback needle
er stylus. 1

disp
because varidus recorder mfgs.
recommeng their own weight
limitations on_pickups and cut.
ting  heads. Pro . vital
Eliminates guesswork. Controls
depth of cut. Prevents too shal-

low or too deep grooves.

L MICROPHONE CO., LTD.
CaliF., U.§A

u
INGLEWOOD.

DEAL DIRECT
FACTORY PRIC
g 0 modelr
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COLDENTONE RADIO CO.. DEPT. RT, DEARBORN, MICH.
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Practical Antenna Hints

Matching Stubs and Rotary Beams
Larry LeKashman, W2IOP

@ IF all the material written about anten-

nas was laid end to end, there prohably
wouldn't be enough bare space on the face
of the carth to crect even a vorfical

We shall not attenipt to go into the theory
ot the antenna. Instead, leaving that phase
to more complete texts, let us sce if we
can extract sufficient material from ac-
knowledged designs to really put our an-
tenna to work. Keeping in mind that everv
antenna installation presents its own prob-
lems, no attempt will be made herein to
discuss mohile design,

The beginner is oiten troubled with the
tuncd vs. untuned feeder arguments. The
feeder system serves no other function than
to tranamit energy from a transmitter to
the antenna itseli: or conversely to trans-
mit energy from an antenna to amplifving
stages of a receiver. Thus a tuned antenna
simply iinplics you are tuning the fceder to
effect the maximum transfer of energy by
achiering an impedance match. An wntuncd
line, when aperating correctly, is superior
to the tuned line since it requires less ap-
paratus to set up and operate. For example,
it is possible to load up a transmitter using
tuned feeders, without the flat-top radiating
any energy—the load being entirely ab-
srtbed by the feeders. Such a condition,
while it is not uncommon. is much less
likely to occur in an untuned line. Gen-
erally speaking, if an untuned antenna
draws normal current it is working satis-
factorily.

The simplest type antenna, other than 23
mere picce of wire. is of course the 1ntuned
half-wwave. At this point let us consider the
most glaring drawback of any untuned an-
tenna. This fault is their limit to one-band
aperation, which means a scparate antenna
for cach band. The antenna data chart ac-
companying this article shows 16 of the
most fundamental antennas. Incidentally. it
is from the 1941 edition of the Stancor
Hamanual which is available from any
amateur dealer. The concentric line antenna
types are only practical for the ultra-high
frequencies, because the concentric line is
in itself quite expensive. However, its won-
derful transmission efficiency makes it well
worth consideration, wherever possible.
Needless to say that in calculating dimen-
sions, several unknown factors must enter
into vour figures, but principally height
above ground and capacity of surrounding
objects, When erecting your antenna in
most cases, you must use the “cut and try”
method to determine these unknowns-——cut-
ting the antenna until it “loads” correctly.
Next month we will show several methods
of determining length with meters and ncon
bulbs.

To “straddle the fence” for a moment, let
s go on record as a believer in tuning nnits
in the station. For general experimental
work an antenna tuner is invaluable. Two
variahle condensers and a coil, sufficiently
large to tune to the lowest frequency band
worked, is all that is needed. A clip or else
a plug system makes it possible to switch

www.americanradiohistorv.com
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condensers from series to parallel, and short
turns on the coil if nccessary. There are
countless methods of mounting these units;
our particular “brand”™ will be shown next
month.

It is possible to mateh a tuned autenna
without tuning the fcuder, hy the use of a
matching stub, The ~tub is extremely diffi-
cult for the beginner to handle. At present
we will leave that phase of antenna con-
struction to any of the radio handhbooks,
However, there iz on the market an excel-
lent kit, the Johnson ~)." which makes use
of a stub, Sce Fig. 4. The remainder of
this article will be devoted to a ~imple
rotary beam, using the Johnam ~Q.”

The antenna, because it has untuned iecd-
ers which are matched to the flat-top, is
very efficient, The antenna i a hali-wave,
which radiates from the front and Dack,
and has little gain off the ends. Since it is
extremely bi-directional, 180° rotation will
give 360° coverage. This eliminates costly
rotary mechanism and makes possible sev-
eral novel installations.

Figure 3 shows the arrangement used at
W2IOP to rotate a Johnson 20 meter and
10 meter “Q.” Fig. 2 shows details of the
Q mounting. Premax clements were sub-
stituted for wire and adjusted to length
on the ground. While elements of this sort
are highly recommended. there are two
substitutes that are somewhat less expensive.
One is 14" thin-wall electrical conduit,
which is available from any electric supply
house. The other substitute is bamboo. In
this case the poles are put under pressure
and wire fastened as shown in Fig. 5. Cop-
per-weld wire, which will not stretch, should
be used and is supplied in the Johnson “Q"
kits. The basic idea of hinging the “Q" to
a central support, or as a matter of fact
hinging any bi~lircctional antenna, is ap-
plicable to numnerous installations. Those
illustrated are merely one particular applis
cation of a flexible sv:tem,

The rotary beanm need not be elaborate,
even after leaving the efficient and remark-
ably effective rotary hali-wave. The first
problem to be approached is of course 360°
rotation. In the next article we shall treat
in detail one more 180° rotary beam—the
“8JK.” From that point on, to get complete
coverage with our antenna, we must have
complcte rotation, Fig. 1 illustrates a simple
and inexpensive method of obtaining com-
plete rotation. The Premax rotomount will
easily support the weight of a 4-element
heam, The diagram shows the rotomount
as a hand-driven mnit. This system is only
practical where a direct line may be run to
yvour operating position, otherwise a motor
should be used. Motor drive, as well as
further antenna facts, will be taken up next
month. Ponder over these for a while and
vou'll begin to see why Hams get gray.

(This is the first of a scrics of antenna
articles designed to offcy helpful snugestions
on your antenna problem, and if possible
give you Some ideas that woill muke your
antennas work better.)
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Frequency Modulation

® THE lasic thoory of frequeney nodid s

fion is by no means new. 1t was put in usce
to a limited extent hefore the widespread
use of the vacumm tube. In fact, it was the
outstanding alternative in modulating sys-
tems before the vacuum tube made it pos-
sible to amplify audio frequencies. Certam
applications  of frequency madulation ap-
pearcd in technical literature as early as
1911, and ome form of frequency modula-
tion adopted a few years later, remains in
use to the present day. It is nsed in the
“compensated  wave™  are  transinitter  at
present.

Although the uses to which frequency
inodulation has been put have not been ex-
tensive, the results of cven this meager
vffort have bean so vevolutionary that the
subject is most worthy of serious study and
mvestigatiot,

We can best approach the sulject of {re-
quency madulation (FMD) by a simple com-
parison of it with amplitude modulation.
Awmphitude modulation as you know {rom
vour previous studies, comsists of changinyg
the amplitude of the carrier energy in
accordance with a given signal, Frequeney
modulation on the other hand consists of
hanging the frequency of the carrier in
accordance with the changes of the modu-
lating signal. Great care in  amplitude
raodulation is taken so as not to change the
carrier frequency; conversely in frequency
modulation great care is taken not to change
the carrier amplitude,

Comparing the two madulating methods
craphically as in Fig. L. we have at .\, a
regular amplitide modulated envelope with
which you are familiar. At D, we have a
frequency machilated wave modulated by
the same awdio sine wave or signal as the
wave at A, These graphs are of the same
type—that iz, amplitude of the carrier volt-
age is plotted vertically while the horizontal
distances represent time. The audio wave
form is perfectly obvious at A, as it deter-
mines the shape of the envelope. At B, how-
ever, for M. the e¢xact audio wave form
is less obvious. Since the auwdio wave form
is not clearly indicated in Graph B, we
wometimes represent the frequency modo-
lated wave in another way as at C, Thi~
curve (C of Fig. 1)y is simply a graph of
the frequency changes during modulation.
Note in Fig. 1C that, as modulation pro-
eresses, the carrier actually changes in fre-
quency. incrasing to a maximum at 12 and
decreasing to a mininmm at 11, The dotted
base line 10 shiows Where the carsier woulkl
remain if there were no modulation. The
frequency 10 is the “bhase” or assigned “mid-
carrier” frequency—the frequeney at which
the transmitter is radiating energy when it
is not modulated, Frequeney il is a lower
ircquency and 12 is a higher frequency than
the unmodulated value.

*President. Sprazberry Acaudemy of Radie.
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ihe sing wave or curve shown at O of
tiw. 1 represents the manner in which the
carrier irequency changes when modulated.
Note that, as modulation progresses, the
carrier frequency at first increases from
i) to {2 and then returns to {0 and con-
tinues reducing to fl finally returning to
f0 at time T3, which is the end of (me
audio cycle, The valnes of {1 and 2 will
he discussed later but for the time being
sufiice it to say that 12 is greater than {0
and 11 is less than {0 hy the same amount.
Although this graph shows carrier fre-
quency  (vertical)  plotted  against  time
thorizontal) the ¢xact nature of the carrier
irequency  changes are obvions and  this
curve represents equally well the wave form
ol the modulating signal—a sine wave in
this ca-e.

The eraph of Fig. 2 is of the same tape
as that of Fig, 1C hut is intended to show
the cffect of various modulation amplitudes
and modulation frequencivs on the ultimate
carrier, The vertical dimensions of  this
graph represent kiloeyeles deviation above
(4+) and below (=) the assignced or unmad-
alated carrier 0. The horizontal distances
are graduated in very short units of time:
namly, milliseconds or thousands of a see-
ond. Waves A, B and C all complete one
cvele in 1 millisecontt and hence are, there-
fore, 1000 cyele waves but are of three dif-
ferent amplitudes. If they complete 1 cvcle
in 171000 of a second, naturally they wonld
complete 1000 cycles in 1 sccond, A of
Fie. 2 3 an audio wave of =mall amplitudc,

F. L. Sprayberry™

s of medingn amplitude and O of larger
amplitwde, Notice carefully that amplitnde
or height of cach wave in this case is nol
weasured in veltage or current bl in fre-
quency  depiation, Wave 1) conmpletes L2
eyele in 2 milliseconds which would mean
I cycle in twice this time or 4 milliscconds.
[ts frequency is, therefore, 1000/.004 or 250
cveles, Its amplitude leing 24 that of €
causes just hali of the frequency deviation
of wave (, while the frequency deviation
ocenrs just 1) as fast

I"rom this iniormation, we see that the
amplitnle of modulation or degree of modu-
lation expresses itseli in frequency devia-
tion—the  larger  the  auwdio  amplitude
(amount of andiv veltage) the greater the
frequeney dezialion of the carrier and a
strict proportionality is preserved with re-
sard 1o amplitude and frequeney of devia-

andio volts

1~

tion--that i, the ratio

cyveles deviation
alwanr s the same value or constant regard-
les~ of the value of the modulation fre-
quency.

The modulation irequency expresses itscelf
(in the frequeney modulated systen) sim-
ply as the mumber of times per second that
the frequency changes. None of the alterua-
tions in any way affects the carrier voltage
or ultimate power, When modulation ceases
the carrier returns to its fixed {requency
value and continues radiating at the same
power. I'ig. 1B clearly shows that the car-
rier voltage has a fixed maximum ampli-

Fig. | shows at A—amplitude modulated wave; at B—frequency modulated wave. C shows FM
audio wave form. Fig. 2 shows effect of modulation amplitudes and frequencies on the carrier.
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tude for cach high frequency cycle at all
times whether modulated (time T1 to T3)
or unmodulited (time bevond T3),

Reactance Tube Method of Frequency
Medulation

So dar there have heen two practical
methods of FA used in transmitting cir-
ciits. These are: (1} varying the frequency
of the master oscillater circuit and ampli-
fying and multiplying this frequency until
the desired carrier irequeney deviation and
power vutput has bueen achieved and (2)
using a tixed frequency oseillator and vary-
ing the frequeney by o special means in
sone following circuit and likewise wmpli-
fving and multiplying az above.

The first nethod mentioned makes use of
a so-called “reactance tube™ which we will
consider in the Tolluwing. Fig. 3 shows a
practical cirenit 1y which we may iollow
the action,

From our former surlies, we know that
the frequency of oscillation of the 6577
weillator i3 determined primarily by the
values of the tank circuit wnits, 1.2-0C'4-C3
We recognize this fact from the familiar
basic relattomship of 1., and 7 in the
formmla :

F=—
22 \I.C

Now for frequency modulation we must
actually change the Trequency oi this tank
circuit hoth slowly and guite rapidly—in
fact from 30 or 40 times per second up to
high audio {requencies—10.000 cveles or
more per secundd. For perivdic changes ac-
cording to a fixed wave form this might
conceivably be dome mechunically with a
motor-driven condenser or a motor-driven
coupler associated with the eoil, as we 1ind
this done in FM sivnal generators. To
make these changes in frequency  corre-
spowding with amplitude changes in a voice
wave, an entirely auvtomatic and non-me-
chanical method must be employed. While
it is true that we might place a condenser
microphone acros: the tank circuit and let
voice waves vary the capacity and thus the
frequency, there are many practical limi-
tations to this niethod.

The first practical ncthod  of making
proper frequoney changes in a cirenit like
that of Fig. 3 made use of a well known
principle of the vacumun tulbe as will now
be explained,

One of the main things which characterize
an inductanee is the fact that the voltage
across it leads the current threough it by a
phase angle of nearly Y0, Any other clee-
trical device recardless of its nature or
construction which can cxhibit these proper-
tics will act like an inductance to this extent

at any rate. It may not fulfill all of the
propertics of inductance such a~ lower
power factor, energy ~torage, ote., it it

may he wsed i place of an inductance in
circuits which require only the above men-
tioned properties.

There is no known way mechanically to
vary the inductance value of a onil quickly.
Therefore, we have to resort to a substitute
inductance and the vacunm tube best fulfils
this requirement.

Although no vacuum tube has these prop-
crties at any two terminals in ordinary use,
we can force it to display these properties

for February. 1941

Please

to a satisfactory degree. Lt us first examine |

the phase relations of a normally operated
tube and then see how we cau convert its
operation so that its plate signal voltage
will lead its plate signal current by nearly
90°. These phase relations are to be found
in Fig. 4. As we have learned, the plate
current (Ip) is in phase with the grid
voltage (Eg) as clearly shown here. By “in
phase” we simply mean that the grid voltage
and plate current are maximum (most posi-
tive) at the same instant, and both are at
mininun at the same instant. This is per-
fectly obvious at A in Fig. 4, and is an
operating characteristic of circuits such as
are shown at B and C of this figure. Now
as the plate current of any amplifying tube
increases, it means that the load current, in
increasing. produces a higher voltage «rop
(across the load) in direct proportion to
the plate current, and hence the voltage at
the plate (Ep) is in opposite phase to the
plate current. .\t the highest value of plate
voltage the plate current is lowest,

This i< troe in amplifiers such as in cir-
cuits B and C, Fig. 4, lecause the plate
load resistance in the first case has no effect
un the plate voltage-plate current phase.
while in the second case (C, Fig, ) it is
just as true at resenance hecause the im-
pedance formed by C and L forme a pure
resistance equivalent. Obviously, any exter-
nal reactance wowld cause some  phase
change in the voltage-load current pha<e
and these conditions a~ previously described
would not he fulfilled.

Tt ix quite obvious in Fig. 4 that the plate
signal voltage is simply the amplified gric
signal voltage—180° displaced—that is, the
plate signal voltage is in reverse phase to
the input grid signal voltage Eg.

To carry the thought of making a tube
act like an inchuctance further suppose we
simply  disregard the plate voltage wave
(Ep) at A in Fig. 4 and supply a different
plate voltage «gmal directly to the 6L7
plate from an oscillator source as in Fig. 3.
Note that the oecillator has no relation to
the input grid of the 61.7 at all. The oscilla-
tor is alzo independent of the plate current
of the BL7 tube. The i plate signal voli-
age which we shall zupply from the oscilla-
tor may he aof any phase that we choose
(with respect to the input grid of the 617
tube) and as we have seen. we want this
voltige to fead the plate signal current (Ip)
wave by 997 in order for the tube to exhibit
inductive characteristics. By way of infor-
mation we indicate a leading phase on u
graph always 1y moving the wave tu the
feft, and for 90° it will he moved 14 cxele

360
to the leit (hecause — = 90).
Kl

Of course. by now we have completely
given up the idea that the 617 tube is
intended to amplify. In this application we
supply a signal to both the grid and plate
and wish to make use of the reactance
(inductive) properties of the tube rather
than it~ amplifying qualitics,

Refer to Fig. 3 again and note that the
RF. signal at the grid end of L2 is fed
direetly to the plate of the 617 modulator,
but & blocking condenser €2 s used to
prevent the D.C. applied to the 617 plate
from heing ~horted to gromud through 1.2,
The value of the Dlocking condenszer C2 s
250 mmi, and it was chosen to have a very

Me+tiz- T-"¢ Magarre
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small reactance as compared to the A.C.
plate resistance of the 6L7 tube to prevent
serious phase shift from the oscillator in-
ductance 1.2 to the 6L7 plate. For example.
the A.C. plate resistance of the 6L7 is given
as greater than 1 megohm while the re-
actance of the 250 mmi. condenser at sav
2000 KC. is approximately 350 chms. The
phase angle of a resistance and reactance
in series 1s always “arctan (arc tangent or
angle whose tangent is) N/R" expressed in
the simplest terms. The mumerical value of
X/R by substitution, considering R to be
I megohm, is 350/1.000,000 or .00035 which
i~ the arctan of an angle very considerably
less than 1/10th of 1 degree. a phasc angic
which can be entirely neglected. These val-
ues may be found in a regular trigonometric
table of "natural tangents.”

This simply means that the .\.C. changes
in the plate current of the 6L7 due to this
plate signal are substantially in phase with
the high frequency voltages applied to the
plate from L2

By means of R4 and the attendant net-
work C3 and R3, the inner control grid
of the 6L7 is also supplied with the high
Trequency voltage from the same point:
namely, the top of coil L2, Analyzing this
circuit, we find the inner-control-grid input
capacitance of 7.5 munf. to he in parallel
with C3 which we will say is adjusted to
7.5 mmf. In parallel. these will total 15
mmi. These two capacitiecs are in turn
shunted by a .5 meg. resistor RS, and the
aroup is in series with a 50,000 ohim resistor
(RR4).

First, we must note that the reactance
of a2 7.5 mmf. condenser at 2000 KC. is
approximately 10,600 ohms.

In all of the work to follow, the accuracy
iz not intended to be better than 1/10th of
19 as only three significant figures are
retained.

1

(O Nc=

2aFC

1
Xc = -—
628 x2x 108 x7.5x 1012
— 10.600 ohms approx.

Where: Xc is in ohims

a=314 (21 =06.28)
F = 2,000,000 cycles (2 x 10%)
C=75x101 {d

Now two condensers of cqual capacity
would have just half of this total reactance
or 10,600/2 = 5,300 ohims. The impedance of
these capacities with the 500000 ohm re-
sistor across them would he as expressed by
the following formula:

o RXCJ
ke XNe

which by substitutions equals—
200.000 x 3300

(500.000)2 - (5560;%

==5.299.7 ohms

==

We must resort to mathematics to find
the phase angle hetween the voltage across
and current through this entire combina-
tion. However, the student familiar with
such work can see at a glance that the
phase angle is very nearly -90°—that is,
voltage lagging current. We will show the

618
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method of arriving at the valuc without
depending on estimation entirely,

From the geometry of the vectors form-
ing these values we may ohtain—

R
tand = —
X
Substituting values in the inverted ¢ox-
pression—

R Note: This is read:
=tan!l=——= Theta equals the an-
X gle whose tangent is
minus R over X
300,000 Also, may he written

Y=tan-1— R
3300 d=arctan— — and

X
d=tan-1—-943 read: Theta cquals
arc tangent minus

R over X.

4 =89° 25 approximately (from table of
natural tangents)

You could substitute the proper values in
cither the “sin” or “cos™ functions, and hy
referring to complete tables of trigonometric
functions, find the same angle: namely.
nearly —8914 degrees and hence very nearly
-90°.

I'rom the above calculations, we find that
there is no longer any reason to consider
the 500.000 ohm resistor because it has an
insignificant effect on the phase angle of
the circuit. In other words, it changes the
phase from -90° (ior a perfect condenser)
to —891% degrees, an amount of phase shift
which could not ordinarily be mnweasured.
From the A.C. viewpoint. we could, there-
fore, ignore the 500,000 ohm resistance R3
and simply consider the reactance. However,
we are actually more interested in the

method than the answer, and so we shall
continue the c¢xact analysis.

Since the condenscr-resistance combina-
tion which we have just studied is in series
with annther resistance, we may cxpress
their sum as—

2 2t=71+72
Where: Zt is the total impedance from the
top of 1.2, IVig. 3 to ground,

71 is 50,000 chims and
7.2 i~ 5.299.7 ohins.

The numerical addition of these two im-
peedances is a complicated procedure hmt is
relatively casy to follow even if you are
pot familiar with the mathematical prin-
ciples. Z1 is a pure resistance, and of course,
has no phase angle. On the other hand, Z2
has a resistance clement R3 and a reactance
element X (of C3) and that part of it
which is a pure reactance has a phase angle
of —90° or is at right angles clectrically
to the resistance part which, of course, has
an angle of 0°. In other words, we may
cousider the condenser-resistance combina-
tion to le made up of two series clements
as well as these parallel elements. These
nnist be expressed as though they were in
series in order to add the two impedances.
The facts that we have at hand are the
impedance value (3,299.7) and the phase
angle (-89°25"). These two completely de-
scribe the impedance when written as—

5.299.7 /-89°25 and read
3.299.7 phase minus 89 degrees 25 minutes.

The equivalent series circuit which would
be identified exactly as above would have
a resistance and condenser in series. The
resistance element is found by multiplying

Fig, 3—"reactance tube" FM modulator. Fig. 4—diagrams used to explain FM action.
Fig. 5—curve showing voltage lagging the current.
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The theory behind the operation of this
unit is not at all difficult to understand.
You will notice that the grid return is 2214
volts minus, with respect to the filaments of
the tube. If the phota-cell were pulled out,
this negative voltage on the grid of the
tube would be sufficient to cause plate cur-
rent cut-off. However, with the photo-cell
tule in its socket, we find that there is a
arid return path, through the photo-cell
tube to plus "B” also. Photo-cells have a
characteristic similar to a resi~tor and when
lizht falls on the cathode surface the re-
sistance cffect changes, depending upem the
amount of light that reaches it. This means
that more or less plus voltage get- onto the
aridd of the tube, as the light is varied, and
the plus voltage bucks the negative voltage
already there, Therefore the net negative
voltage on the grid is lowered. cansing plate
current to flow and pull down on the relay
armature, The 3 megohm potentiometer is
varied until the proper action is obtained
with the amount of light you are using.

Many circuits have appeared for A.C.-
D.C. operation in the past. Thic unit will
tind application where portahility i- required.
[t isn't necessary to tise as large an “\”
and “B” hattery us is <hown in the photo-
vraph, as long as the *B” bhattery used has
a4 2214 volt tap.

There isn't much to putting this Jittle
unit together, as vou can sce. The chassis
is only 4”"x2"x2" but you can make it
any size vou prefer. A cha<sic like the
one used in this model can be purchased
alrcady formed and punched. Ii a chassis
as small as this is used it will be necessary
to mount all parts except the relay aned
finish the wiring up to the relay. leaving
Jeads just long enough to mount and wire
the relay afterwards.

The sensitivity control ha< a screw-driver
slot on the shaft. A three-screw terminal
strip is mounted on the back of the chassis.
The center terminal is wired to the arma-
ture of the relay and the two outside ter-
minals are cach connected to one of the
contacts. In this wayv vou have a choice of
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ONE TUBE AMPLIFIER: This one-tube audio amplifier submitted by Homer L. Davidson, Fort Dodge, lowa,

Send Stamps, Cash or Money Order. | can be used with one and two tube receivers as well as crystal sets, This circuit will appeal to many radio

TECHNIFAX

1817 S. State St. RT-244 Chicago. L.

FREE,

300 Ways to
Make Motiey _-'f
L

In C
IN'® you get
ALL the real
money - makers
—dozens of
profitable  tested
mail order plans.
confldential business
sectets, dozens of
practical tested formu-
tas, successful tested
schemes-—~actual experiences
of men who have started on

a shoestring—with Jess than $10 capital.

Buyers of This Book Tell Us—

. - . "Biggest value I've yet to see. Book is worth at
least a dollar.” S. Buda, B'klyn, N. Y.
- . .« **Your book is as If not better than others
selling at $1.00.° rge Bru Te; .
« » « *CASH IN is the best value I have yet to see in
the matl order field.” Lawrence Fox. Brooklyn, N. Y.
“CASH IN" contalps only tested ldeas covering every
type of full—or sDare-time ctiterdrise—it's a8 *‘master-
plece” 1n business ventures.

BOOK CONTAINS NO ADVERTISING
GIVEN FREE TO YOU AS A SAMPLE 7O INDUCE
YOU T A PROFIT

0 SELL THIS BOOK AT
Send 3c U, S. stamp to pay for mailing charges
NATIONAL PLANS INSTITUTE
246-T Fifth Ave, N.Y.C.

66 PAGES

beginners as it operates directly from the lighting circuit. The smail PM speaker can be picked up cheaply
and the cost of the other parts is very nominal.

Cover Feature PHONO OSCILLATOR

05C SECTION AMP SECTION  VOLUME |
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CODE PRACTICE OSCILLATOR: As many radios R{ B

minded fellows are now feverishly sfud!ing the radio . " - -
code signals, they will be interested in this simple This phono oscillator, which may be used with porta-

and flexible code oscillator, contributed by Robert ble phonograghs_ may be ba"‘q?f"ahd as shown.
Jacobson, Washington, D. C. It was contributed by Daniel Teitler, Bronx, N. Y.

WHAT'S WRONG WITH THIS DIAGRAM?

TRANSFER YOUR 1340 MAGAZINES INTO A
P “JIFFY™
Magazine Binder

Sturdily built and cov-
ered with black fabri-
cold. as two stamped
metal ends with 13
sPring wire separators.
Magazines can be in-
serted and removed in
a lifly, No (fuss—no

£ lost time—no labor.
No. 1, 12%”"x0%”, with 2-inch hsck for
lg-dl;-t‘rla‘;h_l}rdfl‘.. }:;dlsoih‘;wa, ;u-r.— $I-50
0. 2. xTWh”, - ck fo
QST, Radio. Popularwhlochm{':l. .l:. B $I -25
No. 3. 8%"x8%” with 8-inch back for $| 00
Reader's Digest, ete, ———————— C
P.P, Prepaid in U.S. and Canada

GOLD SHIELD PRODUCTS

Deot. R7-241. 350 Greenwieh Street. New York City

6AB 6F7 89 19 6L7

Be honest with yourself and study the diagrams above for at least 3 minutes before turning
to the answers on page 640.
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to the Radio fxpe‘cimentet

RADIO
AMATEUR
COURSE

6-TUBE, 2-BAND RECEIVER FOR A.C.-D.C.

LF. AMPL, DEY. AUD. AVC. 2% AU ouTRUT PR,
6J56T o 251667 A3

)
G.W.Shuart
[ "W2AMN"

T
)
TELA DD I TL A T i

€lzs -
S W S, W -
L - FEBLIF T I
m:"““—.all.g—m 6J56T 65K7 2526 6T SHOBT whird cod TILIVIE O MACAEE. LTUVOIL.
The diagram shown above is for a G.E. Co. 110 volt A.C.-D.C. superhet for shortwave and broadcast band Your Money Back —
operation. The values of the various condensers and resistors are given below. The I.F. is 455 k¢, and the
h s
spaaker s & f-inch PM type. If the RADIO AMATEUR
COURSE does not represent the
Symbol Description Sytabol Description Symibol Dexcrintion greutesl‘ bOOk value ever of_
C-1  Antenna section tuning cone C-16 .02 mfd. paper capacitor L& 132 b antenna choke g . IT]
denser -1 220 mmf. mica caDacitor P-1 hisl lamn, Mazda No. i fered to the radio “fans
C-2  Oscillator section tunlng con- C-18 005 mhl. paper cahacitor P2 Dia) lamp. Alazda No. 44
. detiser 005 mrd. paber capacltar R-1  43.008 oluns carbon resistor for 0000000008000 000
.2 “R'* band padder .l'nll_mfd. rpaill‘e]l;”raga(-i{or M ll-':l.' .5.’ mekohms carbon resis!olr
-4 59_0_0._.'_>|nmf. mica capacitor "h;’m"_“‘(“”-m!nﬂ ) Al osc }{'_5 i?f;].l‘;l;(;ﬂu;‘ifm‘siol:a?;onfoﬁ:?sxor O convince vou that there isn’t a
(3 2:20 mmf. D" band antenua 0 and. LWL deyoeleer w13 mecohms carbon resistor better book buy today, the publishers
trimner trolytie R-7  470.000 ohms carbon resistor i C
m R o L I (e e e bl 'vslior” || of the RADIO AMATEUR 'COURSE
Tator trimmer 0F mfd, paper capacitor 030,000 ohens maer Cor make the senczational offer of a money-
C:T .05 mfd. paper capacitor 37 mnil. mica cabacifor H-11 470,000 ohms carbon reststor back guarantee on such a low-priced
C-8 o1 mfd. paper capacitor 0.1 mfil. paper capacitor R-12 150 ohms carbon resistor . .
C-9 :-lslmmmr. "B band antenna nf)am-g-siope N R-13 100 ohms carhon resistor book. Stop in at any of the many dealers
trimmer D"’ band antenna ce R- L-42-D ! 1 ) i i
10 .01 M paper capacrtor Dby ants B3 MLLoD balast peststor handling this book and examine it. See
¢ 310, mmt. mles cahaitar G R-16 100 ohms carbon resistor for vourself if the RADIO AMATEUR
.00 mfd. paper capacltor 2 LEF. transform T-1 Output transformer COURSE isn’t just the book youvve al-
ways wanted.
Printed on the finest coated paper—
COMBINATION R.F. AND A.F. AMPLIFIER well illustrated attractive i-color cover—

—— complete with radio information you
must have. It contains a step-by-step
program for obtaining a short-wave
radio education.

W ritten by Georce W. SHUART, W2AMN,
foremost short-wave authority

148 PAGES

6! x 915 INCHES

OVER 150 RADIO DIAGRAMS
and TECHNICAL PHOTOGRAPHS

RADIO AND TELEVISION
20 Vesey Street New York, N. Y.

See Page 624 for list of our dealers.

[l L L L L L L DL LD LT Y Y

EK7

n
Frank H. Tooker of East Orange, N. J., sent us this ‘diagram. The values of the various condensers and :RADIO AND TELEVISION [
resistors are as follows: 8 20 Vesey Street, New York, N. Y. |
- Gentlemen: 1 enclose herewith my remittance ol:
:Il-:iAl';% Cenis (50c){ {gr 1‘{2%’}0”"‘\}’ _;;_:{:'inmeogczgg— 5
. m, ol ) " "
Ci=0.1 mf. Cli=0.l mf. RS=50,000 ohms R9=10,000 ohms § (Remit by check or money order. rerivtor taties f oy B
C2=.000) mf. Cl12—.01 mf. R6=20,000 ohms R10=50,000 chms g send cash or unused U. S, Postage stamps.} [ ]
C3=0.I mf. Ch=0.1 mf, R7=100,000 ohms RIF=20,000 ohms . :
C4=.01 mi. Cl4=.00025 mf. R8=2000 ohms R12=20,000 ohms BNGDE .eiearenrvsionensosnnssvssossoronssonsonnsns 1
C5=0.1 mf. CI5=.01 mf. i ) 5 '
Cé=1.0 mf. Cl6=.001 mf. AFT—=audio frequency transformer, ratio 3:I : :
C7=0001 mf. RI=100,000 ohms AFC —audio fraquency choke, 700 henries lAddrell ....... veriaae OU00O00b0L R EC00aa0E0CHGaa00N
Ci=.0! mf. R2—=100,000 ohms REC.) and RFC E. chok |t L
C9=1001 mf. R3=2000 ohms -1 ond RFC-2=R.F. chokes, 26 m.h. :Cny 0000GGaaEe .. ......State n&r-z-u:
Cl0=.0001 mf. R4—10,000 ohms T.C.=tuning condensers, ganged l LT T TP T LT Ty 3 T memewd
for February, 1941 Please Mention This Magazine When Writirg Advertisers 623
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. THESE OUTSTANDING SHORT WAVE BOOKS

vailable AT YOUR DEALER!

OU buy parts, tubes, kits, accessories from your local radio dealer—that’s what countless thousands
of short-wave fans do. Now through a nation-wide distribution service our numerous books are avail-
able at your favorite radio dealer—right where you buy other radio equipment. It’s more convenient.
saves time and you can inspect the books before you buy. Ask your dealer to show vou all the books

advertised on this page—they're ahcays in stock.

ey "'-\ F—:——

T 27 | y
101 SHORT WAVE HOW TO GET ?l

HOOK-UPS BEST SHORT WAVE 3| TR

Compiled by the Editors of . RECEPTION I':'
{. HARVEY GERNS < tell A
RADIO & TELEVISION Youkererythlng Fou h.reii‘:ghwnnie(; '%l
Here 1s a wortnwhile book that every o Tl::owal.l‘gx%tll'f lnhogro}‘e.:lelo;:iep:;lﬂo ':l

HOW TO BUILD AND OPERATE
SHORT WAVE RECEIVERS

This is the best and most up-to-date book on
the subject. 1t is edited and prepared by the

& EVISION and
eontains a weslth of materfal on the bulld-
ing and operation. not only of typical short
wave converters

editors of RADIO

wave receirvers. but
as well. .

150 Iliustrations
72 Pages

TELE

short

short wase listener, every short wave
fan, and every short wave amateur
has wanted for 8 long time. It gives

50¢

HOW TO MAKE AND WORK THEM

The _editors of RADIO & TELE-
VISION have selected téen out-
standing short wase recelvers and
thess are described fn the new vol-
ume. Each receicer is fully illus-
trated with 8 comdlete layout, pie-
torial representailon. photographs of
the set complete. hook-up and all
worthwhlle specifications.

75 Ilustrations

it 1s known today.
waves for the beginner.

75 RNlustrations

Ilstener and radio fan for many years.
gives you his long expertence in radio
recePtion end all that goes with it.

ou the 101 best short wave hook-ups

hich hase lppelf’eg heretofore. 40 Illustrations 50¢ !.F| !

100 IMustrations 50 72 Pages R [

72 Pages c |§ il
'.'.I_a'——ﬁ:r

THE SHORT WAVE
BEGINNER'S BOUK

Hers 13 8 book that Solves your short
ware problems—leading you In easy
stages from the simplest fundamen
tals to the present lllfa of the art as

t is the only
low-priced reference book on

P T

HOW TO BECOME AN AMATEUR
RADIO OPERATOR

By Lleut. Myron F. Eddy, whose experience ip
the amateur fleld has made hlm pre-eminent in
this line.

It you intend to become a licensed code oper-
ator. If you wish to take up phone work eventu-
ally—thls is the book you must get.

150 Ilustrations
72 Pages 50¢

short

40 Pages 25¢ 40 Pages
T T e ——
LOOK FOR YOUR NEAREST DEALER
For convenience the publishers list below dealers in all parts of the world where our
books are available, On your next shopping trip be certain to examine these volumes,
You're sure to want them for your technical library,
Moo O A{.‘A.&MA ‘:I'h;| Pe:vslonll_rl!oof lshop-' Boston og:c?nd
ros., i ] re eV . - oo
Qi i L by B e e o, e el 3. K. Gl Co Fortland Empire Book Mart Bombav
. ARIZONA Tremont Elec, SuPPlY Co., Bosto -n, 437 Sto) Phitadelohi MEXIC
Bam'’s Cigar Store. Fhoenix ' . e hlladelohin .  Phila- American Book Store. Mexleo. F. 32
GALIFOHNIA Risst Broihers. Dce:lrzw.it‘n l - P Cen:;al DeFPuhuculonn. ox-
Electric su Co.. Oaklan aunh. RINNESOTR {S:g‘lgrﬂf:"gg N Jaques Salvo, Mexico, D. F.
Radlo TeTevrnlon araly Co. St. Paul Book & 5“ °°-- E U NEW ZEALAND
Zeles ; MIS Radio Supply, Inc, Sait Lake Uity. Johns, Ltd.. Auckland
"‘.‘.’n‘° Radlo Exchange, Inc.. Los An Burnt(llr‘\.AppI;E Co ‘Klnlll City WASHINGTON umes Johnston Ltd., Dunedin
Lid ansas
Western Auto Surplso Los An eles Waiter Ashe Radlo Co. "5t Louls :V”:iul. g‘dl"l"s,}“p"l n(?;.?l' Seattle e Arc Book Depot, Ltd., Wellington
Zack Radio Supp! -plos Angeies van Sickle Radio Co.. St. Louls O ARGENTIN OUTH AFRICA
W?-T:rn iudlokh Elec C«‘:.. S'lnn- Diego NEBRASKA Radio Revista, Buenos Aires Euhnlc:l Book 0. Town
Scott Wholesale Radlo Co., Long Beach Radio Accessories Company, Omaha AUSTRALIA tral News z-ncy. nh-nnelbur.
lmernnlon.ll ouse, Johannesbus
o".nb.cn Bletiric Con, San ancilco NEW JERSEY McGIII’s Authorized Agency. Melbourne an . Radio  Publleatio:
Technical Baok co.. San _Francisco Radlo paratus Co,. Newurk , Iu b i cations.
Zack lhdlu Supply. San Francllco Unued ku Co., Newurk BELGIUM ol nnn urg
Radio Spmnme. l:o San Jose dlo wm ulcvllxon Ine. Emil Arens. Brusscis pots v canmy
A |F YOUR DEALER £s noy
coL Do NEW YORK & c.»g “"l‘r‘n’r’imz. Man THESE BOOKS. ORDER DIREC FROM US.
Interstate lhd!o Sunply. Denver Yort Orange RAdin Dist. Ca.. E]er‘rk—a] Sunblies. Ltd.. Wilinlpeg. FILL OUT cou’ou BELOW. SHIPMENT
Radio Wire Telcvision. Inc.. Bronx Ma WILL BE MADE IMMEDIATELY.
The Edward 'EP'}:EEE::UM' Haven Rmilnl\\lr(- Telovision. Inc.. Jamaica, mnneuxc Radio  Supply, Winnlpex.
"ar‘r‘lsr'\n Radio Co.. New York City Man T S e — o — g—— b B S e S —
Wilmington Eoer MR, . Inc. Wil American News Ca. New York Citv Cogadian Eigetricat Supply o Lede 1 oo 00 g00y o RLT-2-41 |
mingion ) Peer S TRy Or Can. S e, Yo LTt Radio Trade supply Co.. Ltd.. Taronto. 1 55 Vesey ‘Street, “Now Vork city ]
FLORIDA avid Rowen & Co oW c \\‘h lemale Radl Ltd,, 1133.35 Bay Gentlemen: [ enclose herewit) rem
Radlo Accessories Co.. Orlando F‘:ﬁl?-.mﬂi?'ln(;:h'\se' i City . it Toronto "OC" ¢ DLy | :x‘\oc!he LI EEEENtor] w‘nleh Plea-c -end I
GEORGIA Radia Circutar Co.. New Yerk City "{;‘;’,“"{;',,‘.‘","5,“'3"‘ Supply Co., Ld. [ Zadliis
Radie Wire Television. Inc., Atlanta ght' Klfchoré & 0 e Yor owAZIL l l
e Steiger 0. v orh Citr  BRAZIL @ crrrrcaarrrws-aw
ILLINOIS & N 3 s o Pant
Allied Radla Corporation, Chicaso Terminal Radio Corp.. New. e ]
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C McClurg & Co Chica ey LU TS "Bmi SorerK o York lnu.-mmonn fiookeanore Ted.. Shang. O |
J#”"ﬂ‘ !l}adiol Mart, cm|ean Cay LEl
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Montgomery Ward & co ‘entengo nuaio parts & F‘mﬂnment Co.. Rochestr™  Taute Za Radio. Paris
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Que.m'on Lox

Edited by Herman Yellin, W2AJL

Short-Wave Receiver

[

@ LPlease publishi a diagram of o shovticave receiver, using a
OoK7, 6C3 and a ol'6 titbe —=Y. Kulista, Coaldal, Pa.

A. Shown here v a4 wibe TR receiver answering your
specifications, Either 0K7 or ¢5K7 tubes may be uwed in the
R.F. and detector circuits. Condensers C-1 and C-3 are 35 mmf.
tuning condenscers, while C-2 and C-4 are 100 mmi. band-~ctting
condensers. The coils can be any two-winding, all-wave plug-in

oK 7 oR
657

2MEGS. 6W70R 250 MME (14
50 % 65k7 4

Diagram for 4.tube T.R.F. receiver of the regenerative type. No. 1246,

coils. The detector grild eodl iv tapped about 20 percent of it<
length above grouned. I1 it i~ desired to ise phones, they may he
connected across the primary of the interstage audio transformer.
Use an output transiormer having a primary impedance of about
4000 ohms, The audio chuke in the plate circuit of the detector
is one of the 300 henry bav-current tvpes of choke-.

9

@ How cau I climinate fygnition woises picked up by the an-
fewna lead-in on gy auto radiv?—L, Morosic, McCook, Nebraska.

Eliminating Ignition Noises

A. The antenna lead-in—that is the connection from the antenna
proper to the receiver, can and should be shiclded by using low
capacity cable, This is similar to ordinary <hielded wire except
for the much greater thickness of the cable can-eld by the increused
space separating the inner conductor and the outer shield braid,
This outer braid -hould be well grounded at the receiver end,
while the iimer wire is connected to the antenna terminal post of
the receiver.

Regeneration Receiver Tronble

? I recently competed the reeciver discribed on page 22,
volunte 2, of the Gershack Educational Library. { am wsing o
type 36 tube instead of the one diagrammed and incorporating
an A purcer-supply. Tlceerer, the set appears to be insensitice
and o oscillation can be oltained —H. 5, Emigh, Jackson, Miss.
A. The mo~t common cause of lack of regeneration and non-
oscillation in regenerative receivers is a reversed tichler winding.
Always try reversing the two leads to the tickler or plate winding,
We would alxo suggrest, if v have not already dune so, to use a
15,000 ur 23,000 vbm control in series with the cathode for com-
trolling volume, instead i the filament control shown in the
original set. Either ground one side of the filament or ground the
center tap of the Hlament winding.,

Space Charge

® Phat is meant by the space charge of o vacuuwm tube and
what effcet has it on the operation of the tube?

A. Notall the clectrons emitted by the cathode or filament of
a4 vacuum tube are attracted to the plate, Some o1 them, having
low velocities. remain bunched up arowud the eathode and act as a
screein, lowering the plate current: that is, causing a plate current
lower than would result if there were no space charge. These
clectrons around the cathode keep falling back on the cathode,
giving way to other low velocity electrons which also remain near
the cathade, only, in turn to be drawn back to the cathode.
Inereasing the plate voltage, will, of course, reduce the space
charge effect for a given filament temperature.

for February. 1941

Time Signals

® s there any mcaning or code to the sipnuls preceding the
seuding ont of the time signal or dash at the coact hour?
A. The time sivual, as transmitted by American Naval sta-
tions, begins at five minutes hefore the hour. It consists of the
tran=mission of a dot for every second, omitting the dot at the
tollowing seconds :—
20, 51, &, 37, 88, 39 durine
29, 52, 306,

the first minume
7. 58, 39 during the sccond minute.
3, 36, 57, 3839 Jduring the third minute,

56, 37. 58, 39 during the fourth minute.

L 320830 54055 3n, 37038, 39 during the fifth miinute.

At the end of the 60th second of 1he fifth minute, @ one secomnd
carh is sent, the heginning of which i the time signal.

NAA at Arlington, Virginia, <ends time signals almost every
hour en a number of frequencies. Their sehedide follow~, Time i<
GXMT. using the 24 hour clock.

H3 heoat 1023, 5, 0078, 9,10, 11, 12, 13, 14, 15, 17, 13, 1v,
20, 21, 22, 23 and 24 oelock.

4390 ke at 2, 3. 8. 9. and 10 o'clock.

9425 keomr 2, 3,04, 3.6, 7, 8,9, 10, 13, 14, 13, 10, 17. 19, 20.
21 and 22 o'elock.

12630 ke, at 2, 3, 8,9, 10, 14, 15, 20, 21, 22 'clock.

17.370 ke, at 14, 13, 20, 22, and 21 o'clock.

vt

n

Short-Wave Converter

[ )

? Cun you send wme sore detailed information on the con-
verter shown on page 048 of the Murch issuc?’—E, S, Jwasko,
Lansing, Mich,

ANT. — % ANT.
I ar F e
1 140 M L0018 RECENvER

3] 22 gy SOMMF [
Ll_!'b_ BA7, BAB or 2A7
3

k=
T

_CHASSIS
-+ "Grouno

~COIL DATA~ ar

Hook-up of short-wave converter, together with coil data. The different

coils covering the various short wave-bands are switched into circuit by

a ganged switch, in the manner made clear in the diagram. The wire

shown connected to points 2 and 3 of the switch, in the lower left-hand
corner, goes to B plus. No. 1247,

A. \We are reprinting the diagram of this efficienm short-wave
converter, All parts valies as well as coil information are shown,
The coils can he wound with N, 20 wire on 114” diameter forms,
314" long. space wound to fit the available space. Covering the
13 to 30 meter and 30 1o 60 meter bands. it has a novel switching
arrangement built around the 6-pole, 3-position awitch, On two of
its positious, the eonverter is connected to the receiver as a con-
verter on une of the two short wave bands, while on the third
positinn or position No. 1 in the diagram, the converter is dis-
connected from the antenna and the antenna is comnected to the
receiver, The switch can be of the 3-deck rotary tvpe, with two
pole: per deck,

Queries to be answered by mail {not on this page) should be
accompanied by fee of 25¢ (stamps, coin or money order).
Where schematic diagram is necessary, our fee is 50c up to 5
tubes; for 5 to 8 tubes fee is 75¢; over 8 tubes, fee is $1.00.
No picture diagrams can be supplied.
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The Cover Kink
First Prize Winner

IMPROVISED FIXED
CONDENSER
VWhen I need a very small fixed condenser
I use the following kink. [ substitute one
of the wires in the circuit, to which the
capacity connection must be made, by a
shielded wire from which the shield has
been removed for a short space. To this

shield a wire is soldered and the cundenser
is ready.—QOley Melnikof.

CONDENSER \

CONTROL

CR!D CAP

.. SHORT PIECE OF
B SHIELDING

RUBBER GROMMET

TUBE SHIELD

This tube shield is made of copper screen.
ised for window screening. First cut a piece
the height of the tube and ahout 6" long.
Cut a notch about 4" x 114” in the center
of the 6” edge to pass the grid cap lead.
Bend this piece into a 124” circle and solder.
It is advisable to use acid core solder. Next
cut a piece 6" x%4"” and bend it into a
slightly larger circle and solder it to serve
as the hase. Two soldering lugs are soldered
at the bottom in positions where the socket
bolts can go through them, to hold down
the base and ground it. Then cut another
piece 6” x 34" for the top circle and form a
_circle slightly over 1%4” and solder. A
14" x 14" notch is cut in this piece also.
-YLast of all a piece about 134" in diameter
is cut for the top and soldered to the top
circle—Bruce H. Stribling.

(Copper or other meiallic scrcen makes a
very good shiclding material, whenever sheet
metal is too expensive or is not available for
shielding purposes. Due to the overlapping
fields set up between the wires forming the
screen, the effect is the same as i solid
sheet metal was used. A ground councection

1Y2*OlA, CuT ouT
SCREEN FOR GRID
oisc,ToP S CAB LEAD
CIRCULAR
cl gcu LAR GSIT.:NG
TRIP
BY8"LONG HEIGHT »
3/4" WIDE \\.E%(i'l'el-rl5 OF
=L
CIRCULAR H= ~USE COPPER
N B
G /8" LONG
'/23" WIOE SEAMS ~

—
1
SOLDERING
CHASSIS LUG
[t o o b S P S s = — Lol

Radio Kinks

ANTENNA
FLEXIBLE CONCAVE
6 FT. STEEL TAPE ~—— TAPE
RULE CASE
CABINET 1
B
o ~ |
|
% 2
‘- : = LOCK KEEPS
. //| TAPE N
| /{%’, ONE POSITION
/-”/‘7] SMALL THRU-
PA
ANT. LEAD NEL INSLLATORS

"STEEL RULE’”” ANTENNA

A steel rule of the collapsible concave
type makes an excellent antenna for portable
radio sets. It is especially convenient for
transmitters, since the radiating portion can
be adjusted quickly to the exact desired
length, Depending on the construction of
the cabinet of the portable outfit, the case
of the rule can Liec mounted inside or outside.
Two “midget” size feed-through insulators
make an excellent support.—~Kurt Rutter.

HOME-MADE TELEGRAPH KEY

Here is a home-made telegraph key that
really works. All materials needed, inctud-
ing the lock hasp, are indicated in the dia-
grams, Mount the hinge section of the hasp
on a wood block on a wood base, Sct the
compression spring in a hole bored in the
hase and put in the contact screw., The
adjusting screw (with a washer to Leep it

ADJUSTING
SCREW =5

SPACER
SOLDER
\"\.

HINGE ~

BRASS
ROD

CONTACT
SCREW

o
A COMPRESSION
wWo0oD SCREWS SERIBC
BASE

irom slipping through the hole in the hasp)
is next put in place. With the knol attached
to the brass rod, it is soldered onto the end
of the hasp. The contact space and spring
tension is adjusted by using the adjusting
~crew and the contact screw. The key is
then ready for operation. In place of the
lock hasp any small hinge could casily be
sulistituted.—Rebert Tladney,

can be casily soldered to such icire screen.
and for many purposes a “screen” shicld
like this wwill fill the bill very nicely.)

RADIO KINKS

MAKESHIFT PICK-UP ARM

Here's an emergency arm for the phono
pickup. Although it is not streamlined it
works just as well. The bearing for the
arm is an old roller skate wheel, onto which
are soldered two nuts to hold the arm. The
two metal strips which fasten to these nuts
in turn hold a small wooden strip which is
cut in half and held together by an casy
action hinge. The other end of the wood
can then be fastened to the pickup head with
small angles. tThe wire from the pickup is
allowed to ride free in the air and is an-

REST FOR
PICKUP

N~

PiICKUP
HEAD

/

TO
AMPLIFIER

ROLLER
SKATE WHEEL

chored to a binding strip to one side. Two
small angles are also used to provide a rest
for the pickup. The roller skate wheel and
the hinge provide casy action in all direc-
tions, and there is not any excessive weight
on the record.—Butler Roberts.

L
TERMINAL POST

The construction as you sec is very sim-
ple. The only thing vou need, which can be
obtained easily enough from an old radio
set, is the can-tvpe by-pass condenser. It
can be used for many things. The materials
you need are two phone jacks and four
washers: the holes are already drilled. It
makes a mice appearance on scts that are
exposed, It is also useful for the work-
bench, where ncters have to he quickly con-
nected and discormected.—/ames Barrett,

BOX MOUNTED

ON APPARATUS —l

FIBRE PHONE
INSULATORS  JACK el
SPRING

CONTACT

_— MOUNTING
HOLE

CONDENSER —
CASING

published on these pages will win their senders 8
months’ subscription to RADIO & TELEVISION. The
best kink published each month will win a 2 years”

subscription. Read these kinks: they will be of real
use to you, besides indicating what is wanted. Send a typewritten or ink description with sketch
of favorite to the Kink Editor
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Radio Kinks-

ORIGINAL
LEADS TO

METER OF
TUBE
CHECKER

/),
{ 8MF
l 750V.

L

READING HI OHMS ON TUBE
CHECKER

The high volage obtaired irom the 89
tube and clectrobstic condenser removes the
necessty for usual copper oxide rectiticr or
B battery, Even though the meter has a
low sensitivity (of say 125 ohms per voly)
and reaeds 0-3 or 8 ma. instead of the nsnal
0-1, it i~ possible to use it as an ohmmeter
without impairing  its  original  function.
Simply discommeet one Tead and {ollow i
diagram, Potentiometer, SPDT switeh and
two pin-jack~ arc mounted on the pancl.
The fixed resistance is determined by the
mternal resistance of the meter used. The
0-8 meter 1 use requires 12000 in series
with & 15300 ohm potentiometer, in order to
adjust the indicator for zero reading at full
scale, when test prods are connected. If not
sure of the resistanee pecessary, try high

ones hrest and then substitute lower ones
until the full scale reading 15 obtained.
Then using scverid known valoes across
the prodds, a scale can be calibrated easily.
The limit of gomd measurability with my
set-up—using  0-8 meter, plus an 8 mi.
cicorolytic eoudenser, i~ about 2 megohms.
—ou Chamdnerlin,

TOOTH-PASTE TUBE CAPS
AS INSULATORS

Here i @ use Tor the composition cap of
tooth-paste and ~bhaving cream tubes. By
drilling @ ~mall hole through i cach cap
makes an eacdlent  extrinled  insulated
washer for mounting binding post~ on metal
cliassis, By using the hirger sizes and drill-
ing a larger hole, they can al~o e nsed to
in~ulate phone tip jacks trom metal chassis.
In cither Hat insvlated washer~ of

viase,

BINDING
POST

METAL WASHERS &
WASHER scREw
SOLDERING
LUG ) o
W METAL NUT
- | WASHER
JACK

= |

DRILL HOLE THROUGH
cap

LTHOUGH we have offerwd many fine premiums in the past, we have never Lefor:

FREE-

THIS BEAUTIFUL AND

suitable thickness and diametor are slipped
over the ene ar the cap, to take up the slack
when cap extension does not come flush
with the ingide of the panel. These caps are
naually of different colors, which makes for
quick and easy identification in various ap-
plications. |\ great variety of sizes is also
available.—G0 0 Soderlund,

FILTER WRINKLE
Here is a filter kink | used on a recemly
constructed power supply . I wanted to hitch
up a dyvnimic speaker onoa small set with

FIELD

PANEL
’/

low plate drain, At the same time I didn’t
want to use the ticld winding as a filter
choke permanently in the supply. I solved
the problem with a SP.DT, switch, two
binding  posts. and a little re-wiring.—
Hillian 7 hite head,

Above. Used as a wall-lamp,
by the simple twist of the
swivel. Round shade with
colorful ribhon desian.

found one thut san be as universally useful to everyone as this highly decorative

two-way lamp, which we now offer free to our readers.
Two-way lamp ? Yes, because it can be used as either a vanity or oceasional lamp in
its normal position, then, with a mere turn of the swivel it bocomes 2z bracket lamp.
which can be attuched to the wall or woodwork of any room. A useful lamp of thix
type is highly welecyme in any home—including your own. Jusi think what a handsom.
kift you ean make of it to some friend or relulive
Here is the way to receive this beautiful prize. Fill in the coupon in the left-hand
vorner--clip it out umd mail it to us together with your remittance of $2.50. Yon will
tecetve a full year's quliseription (12 issues) to RADIO & TELEVISION —the world's
most popular radio maazine. In addition, we will send you absolutely FREE one af
these worlorful two-way latups, Old subscribers may renew their subsceription now fior
another year following expivation of their present one and still reecive this fine rift
There are only i limited number of lamps available, therefore take advantage of this
offer without doluy , i gviler G Imsure receiving yours,

r---------------------------------------------—-
RADIO & TELEV 3 s 3

- 0 & TELEVISION. 20 Vesey Street, New York, N. Y. MAIL THIS .i

g Gentlean closod vos W find my remittanee of $2000 (plys _ 1

g Ot shibbie e for which anter g subaiption tn RADIO & COUPON

1 TELEVIXION tor one dear 112 daawaa, This auouset ewlitles me Jooa 1
Two-Way Lamp FRELE., swith O fluted shade: 5 rouned shade, (50 TODAY! ]

B opaiagraph sl to conpon for shippis. 1205 o Tangnd ]

BOT ane g new suheariber. [0 Usiend prosent cubseription, 1

]

g oName ... oL . Addicss :

L 1 Y 1

I L B Ry

for Februarv 1521 Plasyge Weos' - To'e Masadire

When Writirg Advertisers

This beautiful llttle lamp is
1 an asset to any room. The
i shades are gayly decorated
and are made of strong
fasting materials. The base
is a combination of pressed
glass, polished wood and
plated metals. Height af
lamp. 1227: shade 87.

t At Left. Lamp in mnormal
position for use on vanity or
s ] any other piece of furniture,
L Fiuted shade with attractive

flower design.

HOW TO ORDER YOUR LAMP—

Simply_fill in the wupon ut the left and maid together with eheck or money
wrder, Register Tutter §f casl or unvsed 17, X, postage stampe are sent, Tov
waer shipping chargas on the Lawgs, wld e your remittance the amount in-
dicatrd: Tf you are focalod east of 1le Missisaippi. add 15¢; west of the
Mississippl, add 2t folcinn counbyivs, add $tie.

RADIO & TELEVISION, 20 Vesey St.,N.Y.C.
627
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gd.fy Set ﬂui[c[iny

Several views of the 4-tube regenerative receiver here described are shown in the accompanying photos.

4-Tube Regen. De Luxe

® THIS four-tube regencrative receiver

has given such excellent satisfaction that
the writer feels sure other readers. espe-
cially beginners in radio set constructiomn,
will want to know the details. By means
of plug-in coils all the short-wave bands
are covered and the broadcast band stations
as well. Extra smooth regeneration control
is provided by means of a dual potentiometer
scheme which the writer has worked out.
Even with a short antenna, in a crowded
city apartment, surprising results have been
obtained with this set.

Main Points of Interest: Each point has
its own advantage, but taken collectively

The wiring diagram is simple to follow, even for beginners and no aligning of 1.F.

Receiver
W. Ward

For those who hate to tackle the
building of a superhet receiver,
this super-refined ‘‘regenerative’
receiver, which has given such re-
markable results for Mr. Ward,
will find a ready welcome. Re-
markable “foreign’ station recep-
tion has been accomplished with
this set using only a short aerial,
in a congested city section.

thev really do things to, or rather for, the
old reliable regenerative circut.

Vernier Aatcuva Trimmer—2 condensers
used.

Vernier Tuning Condenser—2 condensers
used.

Vernier Regeneration—2 potentiometers
instead of onc.

Twin Filter System—using 2 chokes.

Dual Light Switch for on and off.

Dua! 110 V. Pilots—Illuminate interior,
check on power.

1 \mp. Fuse.

Dual clectrical outlets on rear of chassis.

stages has to be followed.

£

58
MMFE

16

L 2
L

[ B+~
g 1 (’/
- AAAARAA
QM!—' VYYYYTYYy SPDT _E}:N_‘:S_,,
:;' | R11 SF‘FEAKSP
G el b
1 M
MF 4 (4 R i o <
R3 R4 —
%%%Og 25000 = T_ =
8- \OHMS , //, TO ALL HEATERS ONTUBES 1 AMP,
[+ g} / / J U U U 1 AWWWIWY F‘US’E
w & % R12.4P45 g
B BETTR b=
l‘ 5.PST
. D.PST
~ 4 TUBE REGENERATIVE SET~ @ @ : ; ST .
\TWATTS 110V,
(EACH) AC-D.L!
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1 Power Cord plug-in (to table or desk
lamp, or transmitter).

Dual jacks in output—scparate switch for
vach.

1 Speaker—magnetic or PM. dynamic.

2 I’hones or extra speaker.

Tone Control and noise eliminator for
C.W. (code) reception.

Audio volume control permits operation
of regencration control at its peak, or most
sensitive position.

Tubes exposed on chassis for better cool-
ing, plus visual indication of sct being
turned on.

Partition shielding of each stage is one
of the main reasons for this receiver’s high
stability and sclectivity,

Ground connections are made ta a sep-
arate network mounted on small standoff
insulators, thereby removing the hazard of
a grownded chassis. The only  connection
between chassis and ground is through a
0.1 mf. condenser.

Details of Set

The antenna control conden-ers are of
two different types:

Cl—is a National 35 mmi. dual spaced
experimenters’ type variable. which con-
nects to the antenna and a Bud 1-9 mmi.
6L6 neutralizing semi-variable condenscr
between the National Condenser aned the
Hammarlund coil. The National i~ set at
50 on the dial and the Bud is then set to
give smooth regencration on the hard in
use. The Bud must be set with a filre
screwdriver or 10" dowel-stick. The 2000
ohms regenerative control No. 1 is set at
center position; the 23000 ohm control
No. 2 is then advanced until regeneration
veeurs, and left in this position. Regenera-
tion is now controlled by the No. 1 2000
ohm control. The 15 mmi. condenser is set
around 10 on the National "R” dial, then
the 140 mmfi. is sct at the bottam of the
band and left there, all tuning being dune
with the 15 mmf{. conden-cr. I two stations
interfere, tune the one vou want to its
loudest point and adjust the antenna con-
denser slightly and the "offender”™ will dis-
appear. There is a minimum amount of
static dirturbance on this receiy er, hut when
used on CAV. (code) even this may be
removed by setting the tone control prop-
crly. The advantage of the audio volume
contro! is immediately a;parent to the vet-
cran, but cven the novice will soon recognize
its value. With this control almost of, the
European stations roll in at room colume:
with it on. they cha~e you out of the house !
Amateur phone at Puerto Rico and Califor-
ma are clearly heard and held during three
to four contacts. One West Coast Ham was
held for one hour and fiftcen minutes.

I can hear vou say that a Broadeast Sta-
tion antenna syatem mnt have heen used
to get the-e resalts. T will try to explain
my location as hest I can.

A brownctone house in the heart of New
York City; receiver located in rear hase-
ment. right near the window—a thirtv-five
foot antenna with double insulators spaced
one toot apart, running from fence to house
—the ontside insulators spaced ahout faur
fect from loth The lead-in is onty
eight icet long. which T helicve i« the main
reason for my suceess. Once again, keep
your lead-in a~ short as posxible!

I used the same length antenna clevated
up in the air ten floors, with its correspond-

enels,

for February, 1941

2155’ Set .ﬂui[dt’n;

ing long lead-in, and the noise was ferrific,
with no gain in signal strength! I might
add that this house is surrounded by all
steel buildings and for a period of one year
this sct has performed the same way, even
during the hottest summer dayvs! The
author has incorporated in this receiver all
the refinements and advantages which he
believes to be essential for good results.
After all, that is the onc thing that counts
in any receiver—RESULTS!

The fourth can in the parts list, not
shown in the picture. sets in the space be-
hind the first audio tube No. 76, and covers
the Thordarson choke No. 1. The Bud 1-9
mmf{. antenna condenser fits into the space
to the left of the 6C6 detector tube.

It is of prime importance that the builder
try to use the same parts as here described,
in order to obtain the same results—use
parts with the exact values specified.

Parts List

HAMMARLUND

Ll and L2 Oune SWK4-17-270 meter kit and
one SWK4-250-360 meter kit (B.C. coil)

1—4-prong 1~olantite sucket

1—2.5 mh. R.F. choke

BUD

C2—One 19 mmf. 6L6 neutralizing condenser

NATIONAL

Cl—35 mmi. dual-~paced midget conden-er
Cd=-140 mmf. ~ingle-spaced midget condenser
l,-‘w*l: mmf. dual-<paced midget condenser
Type B” Vernier dial and illuminator

CENTRALAB

R2— ’000 ohm rexeneration control

R3 23,000 ohm regeneration control

R7 1{9—,; meg. tene and volume control

SPRAGUE [Condensers)

€5~ 100 mmf. mica. 600 v.

C6. C7—1.0 mi.. 400 v. condenser; paper

Clé. C14—1.0 mf.. 400 v. condenset ; pajr1

C8. C11, C20—0.1 mi., 600 v. condenser: juper

Cl2, C15—.006 wf.. 600 v. cundenser: pajur

C17, C18. C19—16, mf., 250 v, condenser; elec.
1rolytic

C16—10 mf.. 50 v.

€9, C10—500 mnf.

1.R.C. {Resistors)
R1= 2 megobm. i w,
R4—25.000 ohinn 1w,
R5—'. megobm. 1. w.
Ro—!, mestohm. 12w,
R8—2000 ohm. 1 w. resistor
R10—300 ohm. 2 w. resistor
K11~ 20 ohm. 1 w. resistor

AMPERITE
K12—4P 45 ballast tube
THORDARSON (Tri. and Chokes)
3 o 1 audio trunsformer
CH—3 chokes. 30 henry. 125 ma., 200 ohms
CH—1 choke. 1080 henry, 8 ma., 6150 ohms

LITTELFUSE

1—Meral cuvered fuse mount

condenser; paper
nicy, 600 v.

resistor
resistor
resistor
resistor

1-—Fu:e, 1 amp., 230 v

AMPHENOL

2—6-prong <ockets, above chassis type, 1 standara
wpe

1—35-prong s«ncket, above chassis type
1—i.prong -ucket, above chassis type

E. F. JOHNSON
14—Standoff insulators, $4” high, 6/32 hardware

MISCELLANEOUS
2-——Etched metal din} pl'|m<. 0-100. 13
2—Bar knobs for a
4—Round hokelite l\nhh~ with arrow
2—Jewelled pilot brackets with eandelabra ba:es

31" diameter

for 7 w.. 110 v. bulbs, 1 red, 1 green. 34"
diameter

2—Jewels: 1 red. 1 green. 14" diameter for sides

2—7 w.. 110 v, pilet lamps

1—D.P.8&.T. switch

3—S8.P.S.T. switches

1—XNo. 40 Lrewn head. ')150 na. dial light

I—Chassis base. 187 x 10

1—Dectector can. 9” x 714" x 7" H

4—Choke cans, " x 3" x 31" H

4-—~Handles

2—1,” x 1” brass spacers

I—1i"x '/ ” shaft couplings

1—12” ﬁhrc ~haft

I—Piece of bakelite 4" x 9" x 6" for mounting
tutting. hand-spread ;md antenna condensers

2- -T ane] hearinge

§—On-off switch plates

Machine screws. nuts, washers, rubber grommets,
spaghetti, fibre washers

Please Mention This Magazine When Writi=g Advertisers

—GEOPHYSICAL,—
PROSPECTING OUTFITS

BLUE PRINTS and INSTRUCTIONS

For Building the Following Treasure
Finders and Prospecting Outfits

Folder No. 1. The "Radioflector Pilot”’—con-
sists of a 2-tube transmitter and 3-tube
receiver. Principle: radiated Wave from
transmitter loop is reflected back to receiver
toop. Emits visual and aural signals. Tubes
used: two 1ABG—two IN5G—one 1HGG.

Folder No. 2. The "“Harmoniec Frequency Lo-
cator”’—Tran:mitter radiates low frequency
wave to receiver, tuned to one of Harmonics
of transmitter. Using rerenerative circuit.
Emits aural signals. Tubes used: one 1G6G
—one INGG.

Folder No. 3. The *

|

Beat-Note Indicator'"—Two

oscillators so adjusted as to produce beat-

note. Emits visual and aural signals. Tubes

used: Three t)‘pe '30.

Folder No. 4. The "Radio-Balance Surveyor’
—=a modulated transmitter and very sensi-
tive loop receiver. Principle: Balanced
loop. Emits visual and aural signals. By tri-
angulation depth of objects in ground can
be established. Tubes used: Seven type '30.

Folder No. 5. The "Variable Inductance Moni-

tor"—a -~ingle tube oscillator renerating
fixed modulated signals and reeciver em-
| ploying two stages R.F. amblification.
Works on the inductance prlncxple Emits
aural signals. Tubes used: six type "30.

Folder No. 6. The *"Hughes Inductance-Bal-
ance Explorer”’—a single tube Hartley os-
cillator transmitter and sensitive 3-tube re-
ceiver. Principle: Wheatstone bridge. Emits
aural siknals. Tubes used: two type '80-—
one type '32—one type "33.

Folder No. 7. The "Radiodyne Prospector'’—
a completely shielded instrument. Principles
Balanced loop. Transmitter, receiver and
batteries enclosed in steel box. Very large
field of radiation anl depth of penetration,
Emits aural signals, Tubes used: two INBG
—one 1G4iG—one 1H5G—one 1Q5—one 1G4.

With any one of the modern geophysieal
methods described in the Blue-Print patterns.
Radio outfits and instruments can be con-
structed to locate metal and ore deposits

(prospecting) ; finding lost or buried treas-
|| ures: metal war relica; ses and land mines
and "“duds”: mineral deposits: subterranean
|| water veins: oil deposiis (under certain cir.
| cumstances) ; buried gas and water p]pes,

tools or other metallic objects sunken in wa-

ter, ete., etc.
[ Each set of bluenrmtl and Instructlnns enclosed ln
heavy envelops (99" x Blueprints 22%
34: elght-page Ilustrated s" 2 % 117 fold- 5°¢
er of instructions and eomtruetion data ..,
Add 5S¢ for postage

The complete set of seven folders........
Shipping weight 2 |bs. (add 25: for ship- 53 00
ping anywhere in U.S.A.)
=gy
TECHNIFAX
RT-24
1917 8, STATE §7. CHICAGO, 1LL.

LD L L LD L L EL LY

1 TECHNIFAX 1017 0. state. Chicago. a0, 1

[ ]
for whish mall to B

Enclesed herewith §.......,
address below:

Treasurs Finder No. I, 2, 8, 4, S5 6 7.
Complete sot of seven folders, O

NAME

------- L T PP P PR YRR T

ADDRESS ., .iceivnicsiorsceranssntssssonssiscass

CITY tieeveviinrsnranccnnncss BTATE coevnnnans B

RT-241 3
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How to Build

A Small

Slectrical gxpetimentﬁ

ON REAR OF SAME
GLASS PLATE A SECOND
FOIL LEAF 15 CEMENTED

GLass

Lo P A |

SPARK COIL

{0RD)

The small "bottie-type’ Oudin eoil here illustrated can be built at insignificant cost, and it will provide many weird and interestin

sists of a single layer of fine copper wire wound on an old wine bottle, together with a primary of a few turns of heavy wire woun

® THE electrical experimentor can have

a lot of fun with a small Qudin cuil
wound on an old wine hottle, as shown i
the accompanying picture. This small, yet
powerful, high frequency coil can he excited
irom a spark coil of the 14 inch variety,
more frequently known to the experimenter
as an ignition coil. Some people know them
more affectionately by the term o Forl
<park coil.

The cost of making this apparatus is
practically nil, provided you can pick up
a second-hand Ford coil from your local
varage; or possibly vou already have a
.imilar spark coil m haml

The other parts necessary are o fixed
spark gap, comprising a couple of small
halls, a glass plate condenser constructed
as hereaiter described, and the OQudin cail
itself. which only requires a small amonnt
of wire wound cvenly on a glase hottle (or
cven a cardhoard tube about the ~ize of o
one-quart wine bottle).

The glass plate condenscr may comprise
half a Jdozen old phato negatives, or els
pieces of thin window glass. mea<uring
about 3 x 7 inches each. Fach side of the
window glass i~ coated with a piece of tin
iroother metal 1ol cementing the foil to
the glass by means of thin shellac or Hanan.
il The il Teases are cut V5 inch smaller
all around than the size of the glass plate .
to avoid sparking aver the cedges from one
plate to the other. Fvery other metal foil
plate is connected to a cotmmon terminal,
as indicated iu the diagram.

630

The Oudin coil has a primary and sce-
endary winding as the diagramn shows. The
seeondary winding comprises a single layer
of about No. 28 insulated or bare copper
wire, the turns being spaced a shight dis-
tance apart. This can bhe dane easily in a
Lathe, or if wound by hand—this spacing
can he done by winding on a small string
or thread along with the wire, the thread
heing removed afterward (or left in place
for that matter).

At the lower emd of the Oudin coil a
primary winding is arranced, and this may
consist of from 6 to ® turns of No. 12 or
14 rubber covered wire, wound in a <ingle
laxer abimt one inch greater in diameter
than the diameter o the hottl, One easy
way too wind this frimary coil is to wind
a ~trip of cardboard (such as used for
packing purpeses) around the bottom of
the Oudin secomdary, so that the cardhoard
is about ¥4 inch thick, The primary wind-
ing may then be wound over this cardboard,
In the cvent that bare wire of No, 12 or
i1 cauge is to be nsed, the turns shoukd he
aaced about 14 inch, The advantage of the
Jare wirte is that spring clips may he used
to make connections to the condenser, aml
these permit varving the number of turns
in us-c,

The upper end of the Oudin sceondary
cedl i cemneeted to a lirass or copper rod,
supperting a smadl metal ball at the top, In
order 1o obtain the maximum discharge of
high irequency sparks from the metal hall
on top of the Owlin coil, the following

www.americanradiohistorv.com

CONDENSER

CONDENSER T
"y 1 4 \ i
- BOTTOM OF SEC. JOINS
| | .3 ﬂl]lﬂ—/-— T0 BOTTOM OF PRIMARY
OUDIN b OUDIN
U | SEC, WATCH SO CURRENT
<ol BATTERY Switcw  COIL PASSES AROUND COILS
SPARK GAP /" PRI IN 5AME DIRECTION
_" T M F SPARK
g ' =
~DIAGRAM OF IGNITION COIL—~ ~DIAGRAM OF ORDINARY e i —‘5-
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effects. The Oudin coil con-
. A around the base of the coil.
The exciter is simply an ordinary spark coil of the ignition type; the condenser is made from a few glass plates, such as old photo negatives, coated with tin-foil.

adjustments should Le made, The vibrator
of the spark coit may l'v adjusted for best
results: next the number of glass, plates and
tin-foil leaves in circuit in the high voltage
condenser nay be varied; and thirdly, the
number of Ouwdm primary turns in use
may he varied by means of the clips as
aforemeutioned.

For those who have the time to do a little
experimenting different types of windings
may be tried on the Oudin coil: also dif-
ferent types and diameters of primary coils
may he tricd, As long as ne spark takes
place Letween the primary and sccondary
windings on the Oundin, the smaller the
diameter of the primary, the more intense
the sparks produced at the free end of the
Ondin sceondary, Next, the greater the
nmber of turns of fine wire used in the
Oudin secondary, the higher the voltage
and the longer the sparks produced: hut
there is a happy madinm here, as with too
e a wire, the sparks are too thin and |
strivey 1o be speetacular, Noo 28 ar 30 has
heenr found very effective for this size high
frequency  coil. Like all other clectrical
apparatus, the more electrical energy we
pump into the Oudin coil, the mere spec-
tacular the high frequency <park discharges
produced. This size cotl may have a con-
siderably greater amonnt of (nergy sup-
pliced to it than that available {from a small
hali-inch ignition cuil, and if you happen
to have a larger size spark coil of the
vibrator type, you can try it on the Ondin.

When excited by 1 %2 to 34 inch jgnition
) g
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coil, such as the Ford type, high frequency
sparks 2 to 3 inches or more in length will
e liberated from the ball terminal atop
the Qudin.

A number of mteresting experiments for
home lectures, radio clubs, etc., can be per-
formed with a small Oudin, such as the one
here described. Evacuated tubes, including
old radio tuhes and incandescent lamps, may
be lighted by holding them in the hand amd
approaching the metal base toward the ball
terminal of the Oudin. A spark will jump
bétween the hall and the hasze of the lamp.
and it will be illuminated with a weird
bluish glow. Lamps may be lighted in this
way without any shock, if one keeps his
fingers away from the metal lamp hase.

To draw sparks into the body from the
ball terminal on the Oudin, hold a picce
of metal such as a screw-driver or pair of
pliers in the hand. The high frequency
sparks will jump to the picce of metal and
no unpleasant shock will be felt, A slightly
disagreeable shock is felt if the bare finger
is approached toward the Oudin high volt-
age terminal, Many other cxperiments will
suggest themselves to those who huild the
Oudin coil, such as “electric duels,” the
production of an illuminated cone between
two rings of wire, one much smaller than
the other and one ring grounded, etc.

While Oudin coils have been excited from
vacuum tube oscillators, such as used for
radio transmitters, the size and power of
the transmitting tuhe required to produce
equivalent results is prohibitive to the aver-
age experimenter with a limited pocket-
baok, compared to the method here de-
scribed. Of course with larger Oudin or
Tesla coils. giving sparks from one to five
feet in length, the exciting circuit utilizes
a high voltage transformer, a rotary spark
gap being used in the condenser circuit
feeding the Oudin primary, and of course
no vibrator is used with the transformer.

LOCKING IN “END-TURNS”

For the first turn. lay a piece of tape
under and come to the second turn; bring
the free end over the first turn. under the
second turn and wind on two or three more
turns, then pull the free end tight and cut
it off. For the last turn. six or seven turns
from the last, lay on a picce of tape and
wind on one or two turns: then lay on loop,
allowing a couple of inches in the loop.
then wind on three or four turns and lav
the iree cnds back over the winding and
wind on the last turn. Hold it. slip the free
end of the single strip between the free ends
of the loop, and pull the loop through and
out, then take up the slack in the remaining
free end and cut it off —H. L. Kidzcell.

"BINDING
TAPE

/

WINDINGS
FIRST LAST
TURN TURN
for February. 1941

l

Electrical preu’ments

SUPER SPECIALS
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Ail of the attractive items listed here are brand new. ALL are in PERFECT WORKING ORDER.

tn many

eues. lho parts alone total more than the Price we are asking. 100% satisfaction guaranteed or your money
efun
ORDER ‘FROM THIS PAGE. Use the convenient coupon below. tnelude sufficient extra remittance for pareel

post charges, else order shipped express, collect, Any excess will be refunded. C.0.
It full remittance accompanies order, deduct 2% discount. Send money order, certified check. new U, S.

deposit.
stamps. No C.0.D. to foreign eountries.

ORDER TODAY

LIMITED QUANTITIES

D. shipments require 20%

PROMPT SHIPMENTS ASSURED

Z-SPEED PHONOGHAPH TURNTABLE

Adapts any phonograph
. for both 33-1/3 and 78
P/ R.I’.M. | This  ingenious
device, by simply replac-
ing your present turntable,
automatically modernizes
your machine to play 33.1/3 R.P.M. high-fidelity_transe
cription records as well as the standard 78 R.P.OML
records. Quickly installed by anyone. Complete lnst‘u_c"
tlons furnished, Felt-corered turntable measures 12
in dlameter and fiys all standard phonographs. Packed

in original box. Original priee $3. Shp. Wt. 3 lhe,
!D’BEI.JMR :gICE .................. . . $-95
2-WAY LAMP A

Ornamental dual purpose lamp.
Can be used as 3 table or

vanity Iamn in one position.
By turning swivel hase it be-
conles a bracker
may

lamp which
on wall,
Hanger in base
is Drovided for
this. Handsome
design. B as
madle of prossed
elass, polighed
wood and plated
metal stand. Comes with round
shade colorfully decorated with rih-
bon deslgn, or more elaborate
fluted shade with flower design.
Height of lamp 123" shade 8.
Complele with cord. Shipping wat.
2 Ibs.

!0 98¢

$1.05
 BENNETT LABORATORY BALANCE

A compact laboratory balance made of finest quallty
tested materials. Extreme sensitivity (to 2-100ths gram

be  mounte:

ITEM (Plam Shlde) NO.
YOUR PRICE

ITEM (Fluted Shldt)
Ne. 121, YOUR PRICE

or 2-Tths grain). Weighs to one dectmsl pt, further
POINTER-
CENTERING AND |_

BAKELITE  DAMPING AGM,,
cur !

2EAQ POILT

BRALANCING
NUT

Beanmg WEGHTS
KNIFE EOGE

WWIFE EDGE CENTERER.

AND BEAM RELEASE

than usual low priced counter scale. Will handle up 10

100 grams (about 4 oz.), Bakelite pan; toal stvel knife

edge: agate bearing for long life and accuracy. Ideal

for photographic work and lab use. Handsome streamn-

line deslgn. Graduated ehbrr in metrlc or apothecary

?!I"éw N%hllmznl wEt. $7 20
100 POWER TELESCOPE I.ENS KIT

YOUR PRICE ......

Make your own high powered 6
ft. telescope! Now you can thrill
t0 a closeun view of the worlds
oul In space, See the rings
around Saturn, the mounllim of
the moon! Kit contains 3* diam.,
75" focal length. ground and

(e
polished objective Tens and 2

POINT
SUSPENSION

astronomical eve-pleces, magnification 50x and J00x.
‘?’é’ﬂ"ﬁo"“z‘sﬂ‘h full instructions.
YOUR PRICE . ...000iunvionacicninnaann. $I 95

New cataloy

JUST OUT
A POSTAL CARD BRINGS IT TO YOU
SEND FOR IT TODAY

"~ AMAZING BLACK LIGHT!!
Powerful 300-Watt Uitra.Violet

The best and most Drac-
tical source of ultra-violet
light for general experi-
mental and  entertainment
use. Makes all fluorescent
substances brilllantly lumi-
nescent. No transformers of
any kind needed. Fits any
standard lamp socket. Made
with specia] fllter glass per-
mittlng only ultra-violet
rays to come through. Brings
out beautiful opalescent hues
in various types mate-
rlals.  Swell for amateur
Darties. plays, etc.. to ob

tain unique lighting effects.

Shp. Wt 1 1b.
ITEM NO. 87
YOUR PRICE ...

ULTRA MAGNET

LIFTS MORE THAN 20 TIMES
ITS OWN WEIGHT

LITTLE GIANT MAGNET. le
5 1bs. easily. Weighs 4 oz. Made
of U..\I(‘O new high-magnetic
steel, ¥lﬂe with keeDer.
wld‘s most powerful magnet ever
mlde The experimenter and liobe
byist will find hundreds of ex-
cetlent uses for this high quality
permu.nem mnnet Measures 13~

13", % tbs.

ITEM NO. 86
YOUR PRICE ..

Bulb only. Size of bulb.

. $2.00

ELECTRIC
TURNTABLE

A sturdy electric turntable,

ideal for eye-catching win-

dow displays. A MUST for

alen retailers. Frame made

gauge steel. 16 in.

slerl turhtable makes three

revotutions per minute, Turntable supports load of 200
1bs. Ballbearing construction. Rich black enamel finish,
Operates on uo ¥. A.C. Current rost only 4c s day,
Size: 5%" high, base 87 square. Shipping wgt. 14 lbs,

ITEM NO, 124 ) $8.95

YOUR PRICE .....0o.o.on...
NEW ELECTRIC MOTOR.SAW

Now you can have all the '_--_--H

fun of fine, fast jigsaw work
ADJUSTING
SCAEW

without any of its difficulty.
Simpiy steer the lightning-
fast blade and see it seem-
ingly melt fts magic way
through wood. plastics and
building board. 720u
STROKES per MINUTE!
Average cutting speed 1 foot
per minute through 3" me-
dium hard wood, Works 3
times faster than any free-
hand saw. Operates on 50.60

eycle 110 v.  Alternzting
Current. Screw ldjun: blade
stroke

f 5/18".
Oft-On Switch hllllt in handle, Complete with 6 ft, power

cord and 3 saw blades,
.................. ... $4.85

ITEM NO. 97
ELEGTRIG HUMIDIFIER FOUNTAIN

YOUR PRICE

Adds healthful moisture to
the sir in winter. Evap-
orates as much &8 a pint of
watet in 24 hours. Fountain
is 14" in diam. Sprays 8
streams of water 5 above
fountain head. Made of spun
alumlnum. Comes in five
rolors: Bronze. chrome, cope
per, red, Ereen. No watery
cohnectlons required. Just
plug intp 110 volt, 60 &yc.e
A.C. outlet, Current consumption few cents, month.
Somplete with bass. switch and. 8. o, power Sord. Ship-

-~

|

ping wt. lbs, List price $14.85. Only a limited
supply on hand.
iTEM NO. 125
YOUR PRICE ...................000 saath, $4.95
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Radio Patents

nventions Wanted
Patented or Unpatented

We have been successfully selllng insentions,
patented and unpatented. since 1921 Write us,
if you have a Dractical, useful ldea for sale.
CHARTERED INSTITUTE
of AMERICAN INVENTORS
Dept. 109 Barrister Building, Washington. D.C.

Dt'ieﬂ oj Recent Radio Patents

GAS-FILLED LOUDSPEAKER
® FRANK MASSA, assigner to RCA,

GREATEST SLIDE
RULE VALUES
EVER OFFERED

10 {nch enameled slide
rule. made of xiin dried
cd hardwood, has ‘auxlliaTy removable magnifier

r. This rule has inch,

fent scales. Packed

milliammeter, sine log and

in individual carrying e¢ase. This rule {s equal In
performsance to a $10.00 pule. Our special
Price. P.P. prepald anywhere . ....... )
LAWRENCE 10-inch white enameled sllde_rule
with clear glass magaifier in Black Case. Price 60c
includes 38-page Instruction book. prepaid...
87 SHde Rule . ..uviiiiuiiinaiai iy 25¢
36 Page Iustrated Book of Instructions . ... 10€
38 _Page Book Stanley’s Sllde Rule Practice.

300 Fascinatinig Egmplzs and Alfsworr"sﬂ:e.o, IOC
Secret Code slide rule, with 18-pr book. .. .

ervee 30c
Postage Prepaid
GOLD SHIELD PRODUCTS

Dept. RT-241 350 Greenwich St New York

recently received this patent No. 2,217,177
on a gas-filled loudspeaker. As the drawing
shows the container for the speaker mech-
anism is constructed in a gas-tight manner
so that gas may be pumped into the cham-
ber and improve the operating efficiency of
the receiver. By filling the housing, for

2.217,177

Throughout the Entire WWorl

A REGULAR
CLOCK
with A.M. and
P.M. divided dial
A WORLD-TIME
CLOCK
instantly indicat-

ing time in all
24 zones

INTERNATIONAL
CLOCK

with A.M. and
P.M. 24 hour dial

Indispensable for Shert Wave Fans.

Spring Model

P.P. prepaid tn U.S A
Remit by check or money order: register
¥ou send cash of unused U. S. postage sta

GOLD SHIELD PRODUCTS

LAST CALL at this LOW PRICE.
Short-Wave fans need this

WORLD-TIME CLOCK

The Only Clock for Universal Use
d!

Electelc (for A.C. [10-120 volts, 60 cyele) $5.95

$4.95 |

letter if
mps.

350 Greenwich Street, Dept. RT-241, New York City |

example, with a gas having -high thermal '
conductivity, the head generated in the |
loudspeaker coils will be cowducted more
easily to the radiating suriace of the hous-
ing, thus making it possible to increase the
power rating of the loudspeaker. Also the
temperature rise of the voice coil of the

PATENTS—TRADE MARKS

Booklet concerning Inventions & Patents
Form “Evidence of Conception’” with
instructions for use and “‘Scheduls of
Government and Attorneys Fees''—Free
LANCASTER, ALLWINE & ROMMEL

RBegistered Patent Attormeys.
436 Bowen Bldg. Washington, D. C.
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DON'T FAIL

Every experimenter knows that the difference between s £ood snd
a poor radlo s i
wave colls. Coil

e
ceiving cofls, together with many suitable circuits using these

colls with m.
amplifiers using the various colis described.

TO GET THIS

HORT WAVE COIL DATA BOOK

ally found

t is usw n the econstruction of short-
tion ig vi

in

0 ;
ol winding informa
new coll book all “*dope’” uppe:
e instructions on

. |
4

data on vatious types of irafismitting

. Also compiete
as exciters and

any transmitting circults such
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2 Coils—10-500 Mcters * Doerle 13-
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.W Eonverter # Ultra S.W Coils
rhets * Experimental Colls #

S$: W Tunin

Described_# All Band
Plug-in Colis for Exciters # Frequency-Wavelength Con-
version Chart.

PRICE 25c¢ PREPAID

For a copy of this handy book send
25¢ in U.S. Coin or stamps to
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loudspeaker will be greatly reduced, if a
highly thermal conductive gas is used as the
conducting inedium in the magnetic gap in
which the voice coil operates.

ALTITUDE INDICATOR

® RICHARD F. LANE and Russell C.

Newhouse of Orange, N. J., assignors to
the Bell Telephone Laboratories of New
York, have recently received U. S. patent
No. 2,206,903 on a Radiant Energy Distance
Measuring System. One of the applications
of this distance measuring device, is that of
determining the height of an airplane above
the ground. The distance is measured by
radiating waves from one point to another,
and receiving these waves reflected back
at the first point.

The time interval Letween radiation and
reception is a measure of the distance, and
is determined by cyclically varying the fre-
quency of the transmitted waves, at a known
rate and over a known range. The fre-
quency difference between the wave being
transmitted and the received reflected wave,
is therefore, a measure of the distance to the
reflecting surface. The measurements are

" = J-' g mnc.l ’ | - 4
e f,... R NP VN
L tﬁr L‘J = J.J | 1=«
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A5 —
— ——
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obtained by beating together the transmitted
wave and the echo wave, and measuring the
frequency of the resultant diffcrence fre-
quency beat wave.

RECEIVER YOLUME CONTROL

® ROBERT B. FOSTER of Los Angeles,

Calif., was awarded patent No. 2.219,302
for an improved volume control for use on
radio receivers. The claims in this patent
can lest be visualized by a studv of the
eleventh c¢laim in this patent which reads
as follows:

In a radio control apparatus. the combina-
tion witl a cabinet, a radio recciver therein,
the receiver having a variable tuning means
adjustable to different broadcast station
positions, means for shifting the same, and
a loud-speaker. Further, means are provided
of varving the volume of the lowd-speaker,
an adjustable camm for cach broadcast sta-
tion of ihie variable tuning means. means
ior operatively connecting the volume. vary-
ing means with all of the cams ot the varia-
ble tuning means. but with one particular
cam at a time, the latter cam corresponding
te and depending uwpon the specifically
shifted station-tuning position of the tuning
device, and separate means at the cutside
of the cabinet for cach of the cams for sep-
arately adjusting cach of the cams, said
adjusting means being spaced and located
in positions correspotiding to the station
positions of the tuning means.
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Radio Patents

TELEVISION IMAGE PROJECTOR

@ LEONARD MORRIS MYERS of Mid-

dleslrough, England, assignor to RCA,
recently received this patent No, 2,219,872
on a very interesting and unusual method
of producing television images in the form
of muxlulated heat patterns. suitable for
projection on a large sereen. This invention
reproduces television pictures or images.
not by fuarescent effect in a fAuorescent

10 ror 50c

| Here is a targe number of udm. short-wave, and me-
thanical "hov-to make. It des|
Each is a special uubllcltwn nrlulnated by masters in
their respective fields,
For the low price of 50 CENTS, you buy TEN complete
Pamphlets with photographic reproductions, romplete me-

PLEASE ORDER EACH PROJECT BY (TS PUBLICA.
TION NUMBER. and use the special caupont below.

We accePt money-arders, cash. checks or new U. S.
stamps. (No foreign stamps.) If you send cash or stamps,
egister your letter.

oney refunded if You are not satisfied.

u_ chanical layout, and full describtion to make it possible ANY TWENTY-FOUR PUBLICATIONS FOR QNE
for anyone to build the praoject in question. DOLLAR
U = Pl TN Gus
SHORT-WAVE RECEIVER PUBLICATIONS
;-! I [ P HOW TO MAKE THE “OSCIL HOW TO MAKE THE 1-TUBE- HOW TO BUILD THE “DUAL.
s Fio 4 LODYNE" | TUBE WONDER SET.  ALL-ELECTRIC OSCILLODYNE.,  WAVE" JHORT-WAVE BATTERY
L L [T T I No. 106 RECEIVER....... ... e No. 112
‘u’ J wign TWl H 70 MAKE THE 2 T0 5
J I\ PLEX (ONT TUBE PERFORMS ~ MELER TWO-TUBE LOVOSPEAK.  MOW TO @UlLD THE I-TugE
v e AS TwO0) RECEIVER.....No. 102 HOW TO AKE THE 3-TUBE  covevuenernrnueanniannnnnns No. 113
i ' 3 sasrcron - HOW T0 MAKE THE wizARD 1.  BATTERY SHORT-WAVE RECEIV HOW TO BUILD THE PORTABLE
7y TUBE 50-WATT TRANSMITTER.  ERe.o ..o oo, No. 108 MINIDYNE SHORT.WAVE BAT.
......................... No. 103 THEPVER AND HOW Yo BUILG  TERY SET.. 0 0T Ko T4
—a=5} - P HOW TO MAKE THE IMPROVED  [T............... RS No. 109 How WEEH'%QJQ'ER"‘"&”N?
oXH - -~ 3-TUBE DOERLE SET FOR BAT- SHOHT?aAVglLHDECE"VEERPOCKET - TUBER,.... o
i . TERY OPERATION........ No. 104 SHORT -WAVE RECE IVERo"iip  HOW TO BUILD THE Duo. AM.
e HOW TO MAKE THE "“G0-GET- HOW 'T0 SUILD TWe ‘ciéar- PLIDYNE...... ... No. 116
S G 'EM 2 RECEIVER FOR THE BE-  BOX |.TUBE “GATCH ALL" RE. HDW TO BUILD THE “MONO.
) sgecronne GINNER................... No, 105 CEIVER.......... ereenean No. 111 COIL 2%...ieriivenenennns No. 117
ragne vz A RADIO BROADCAST RECEIVER AND SPECIAL RADIO PUBLICATIONS
% ¥ aare HOW TO MAKE THE A.C.-D.C. HOW TO BUILD THE 2.TUBE HOW TO BUILD A 6-TUBE BAT-
2219872 l {./ “CASH BOX" RECEIVER. No. 018 PENTODE PORTABLE™ BROAD. TERY ALL.WAVE "FAHMNPOIH.
......... gaooaoan M aeisinrraaieass NOO 6
) HOW T0 MAKE BEGINNER'S 2. 00 S b e T maoio How 10 WAKE AN 'A.CD.C.
TUBE ALL-WAVE SET....No. 1ls  SDO%, S0, BULLD THE RADIO  oNE.TuB £AF 2107 Ko Di%
. . . | How T0 BUILD THE “'ggg,‘e- HOW TO BUILD THE GERNS. HoW T0 .'?‘.’.‘.L.‘.’..‘f..".'.‘.‘f‘."ﬁ"“.'z‘s
screen. but by heating a picture reproducing | LA S LS (A2 e e s HEnTODE How ¥ BUILD TWE ONE-boL-
: P e Sl e s G| £ s OO . 120 LOUDSPEAKER SET..... AL L FeIre
S‘kctr:nk to incandescence and tllll:: (lbld!l‘l- MOW TO BUILD A SUPER-SEN-  HOW TO BUILD THE WORLD'S  wow 10 WAKE A VAmABLE
ing pictures hy light, due to heat. The dia- SITIVE " ALL-waAVE CRYSTAL  SMALLEST ONE TUBE BATTERY TONE 'CODE ~ PRACTI cENosEJ

gram shows how a secondary cathode is
heated by a battery or other source of cur-

MECHANICAL PROJECTS PUBI.IOATIONS

rent. The images projected on to it by the | HOW To MAKE A SOUTH SEA  HOW TO BUILD ASIMPLE PORT. oW To MAKE
) LI HAD S L Y OUTRIGGER CANOE.......No. 131  ABLE REFRIGERATOR....Ne. |38 MICHOSCOPE ........ YOUR o
usual cathode-ray gun are, in turn, reflected HOW T0 BUILD A PEE.WEE  now T0 BUILD A XYLOPHONE. OW TO MAKE A WIMSHURST
on to an incandescent anode. From this point | AUTOMOBILE....... .. ... No. i3z 700 i Na. 139 ELECT'}P_?""‘" LLILT e .
the images are radiated through the pro- #g(}v'_ E(LJIDBUILD A DUAL CON- g'oLVé 1'0 BUILD THE RUWM'% ggw TO MAKE A POWER DRILL
. e e om0y TRVE BRIVER. e cieaaa s taasesusrines e Ne o O
jection lens on to a sereen. HOW. TG BUILD A uoussaom A e i OB e A
...... er..No. HOW JO,BUILD A GOOD LATHE
RS BTG MARAIASAY W SRRRGILIING UG R i
DIRECTIONAL ANTENNA HOW TO BUILD A REAL LATHE ng TO MAKE AN ARC WELD.  MENT WITH AN ELEcTnoNPHo'v:e
® PHILIP S. CARTER of Port Jefferson. ;:w 5:-0 BmLDASML""M'_:" now 1o e ol Ne. '“: WOW 70 MAKE AN ELNCTAie
\J 4 O - Ve an] B . - AN AC. AR AR E
N. Y., recently received a re-isstied pat- | §9a5. 70 BUTLD A Sall No. 137  WELDER.................. fio."Tsa  MOBITE GENRERFARTOD“;L.AAP.‘.;OUTIQQ

ent No. 21609, covering a clever system
of directional antenna which docs not use
a reflector.

RADIO PUBLICATIONS ¢ 20 Vesey Street ¢ New York, N.Y

. . . RADIO PUBLICATIONS, 20 Vesey Street, New York, N.Y. R&T-2-41
The present invention obyviates the neces- Y for the bublicatt O et "
. & . «he 0 @ ieiieeiaaen or e publications 1z )Y number 5
sity fur reflectors and provides an antenna | rien Lottt rate of S0c FOR ANY TEN rstlm'o.n AT!;!\\M\'“) 1187!' 00 19 119 TR
: . 3 . g . e B P N IDE L8S THAN Gbe ACCE 1, 00 for 2 publica-
which is nearly aperiodic over a wide range tivns, These publicativus are {0 be et to me nus'()pald " have “g :.",04 ll':'? :.",g 'g :;a
of frequencies. Use is made of the phenom- | placed a eirclo around each number whieh 1 want. 25 126 127 (28 1 1%
. 5 , . IETHRD e i3l 132 133 134 135 (36
“ha ot attenuation along radiating wires |0 e Adldress ..., 7o 1 0 W
in order to obtain unidirectionalisim withont 143 146 147 148
T Y Py eyerers State 148

the use of reflectors,

Generally  speaking, the invention
prises @ pair of approximately equal length
antenna radiating sections which are rela-
tively long with respeet to the Tength of the
communivcation wave and angnlarly disposed
with respect to cach other, cach section, in
tarn, heing composed of a plurality of
radiating clements connected  together Ly
mciny of phasing menbers. In practicing
the invetition. it is essential that the radiat-
g clements comprising each section he

<onll-

For a limited time only, and as long
as they last, we will send you six hack
{numbers of RADIO & TELEVISION
| assor ted, your choice, for 50 cents.

The usual price for six copies would

RADIO & TELEVISION

OFFERS YOU
6 COPIES R&T FOR 50c¢

hand, this offer will be withdrawn as soon as they
have been sold.

We aceept U. S. stamps, U. S. coin, or money
order. Rush your order today.

substantially coaxial with respect to one | bhe $1.50, and most 5{ ublishers charge a RADIO & TELEVISION 2-41

another so that they extend in the same | higher price for back numbers over one ’°G"°:l" Streel: New Yok N Y- oo (Foreten- Add
. . . Hen nelose

direction and that the phasing elements con- year old. o . - 25c 08 postage) ot wm:r:"gu Py i
o~ . R Te o8 e e T s . r olyi ‘e cun =upply only the following back num- buck nunbers of RADID & TELEVISION as follows:

neeting the radiating elements together :.Jmt bers: Sept, 19315 Sept.. 1931 Aug Oct., 1935 :

the phase of the energy an amount Just | 1936— ail iscues  excent Am‘. May and Oct. :

cnough to make the ears of the radiation
patterns of the different elements in each
section add. Tt will thus be appreciated that
the phasing clements which serve to provide

1937—all jssues except Feb. and Aug. 191>$
all issues except March and Nov. ; 1939—all issues
execept Jan.. March and Abpril; 1940—all issues
except Jan, and April: 1941—all issues to sdate.
If you do not specify copies, we will send as-
sorted numbers to fill your order. Note. we cannot

H o Name ... ... iiiiaiiaiiaa S EERSE N EEREE
maxinuun radiation from the system and ﬂl‘xc:"mze the copies for ones that have been sent
. . - . 0 ¥ou
thus maximum attenuation due to radiation Every copy of RADIO & TELEVISION con- A e N
should not reverse the phase of the currents | tains ;'ﬂformc'ltWﬂ tu;lrulwh vou, a‘hould have. Here
oo G vany e liats des i8 4 chance to ge oge copie
between ‘uljacmt rd(lldtlllg clements. As only a small supply of back numbers on CIY .. e Btate . ........

fre Februarv 1941
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New Radio -ﬂppatataﬁ

An U.H.F. Receiver

For “FM" and “"AM"

® THE public is showing definite signs of

active interest in the new IFM broad-
casting. Already broadecast listeneis are buy-
ing receivers capable of tuning in both the
regular and FM programs. But what is the
radio enthusiast whose interest extends be-
vond broadcast programs going to do about
it. Is he going to be satisfied to have equip-
ment which tunes only a single limited
range of the ultra-high frequency spectrum
—the range of 40 to 50 megacycles where
1M is to hold forth, for instance? Or will
he want to “go the whole hog” and equip
himseli to tune over the entire presently
useful portion oi the U.H.F. range of any
from 30 to 100 mc. or higher? And isn't
lie going to want to listen in on services
other than FM in this range?

Many hams and experimenters of the
type that pioneered the now ordinary short-
waves have been pondering these questions
—and many have come to the conclusion
that they want to “shoot the works” by
lLuilding or otherwise procuring equipment
which will tune in not only the FM broad-
casters, but the other I'M and AN regular
and experimental stations. the 5-meter and
24-meter “ham™ bands. the television andio
liroadecasts, ete. There is however, consid-
erable doubt as to just what provisions all
this calls for in a receiver. It is hoped that
the following brief description of a receiver

S. Gordon Taylor

made available to the public in recent months
for these very purposes will help to clear
up these doubts, or at least prove sugges-
tive, both to those who plan to design and
build their own equipment and those who
plan to buy.

The Hallicrafters Model S-27 is a strictly
wltra-high irequency receiver designed to
provide complete reception facilities for the
various types of services now operating (or
planned) in these frequency ranges. with
the exception of the video portions of tele-
vision and the actual transcription of fac-
simile broadcasts.

It covers the continuous range of 27 to
145 megacycles in three bands of 27-43.
43-82 and 81-145 mc. and switches fromn
one band to another in the same manner
on the conventional shortwave receiver—
and this, incidentally, is something which
many have believed impossible without sc-
rious losses. But with demonstrated sensi-
tivity of better than one microvolt through-
out the 27-46 me. band. two microvolts for
the 45-82 mc. hand, and 4 microvolts in the
least sensitive spot of the 81-145 me. range.
this receiver definitely disproves the sup-
position that band-switching prevents at-
tainment of high sensitivity,

The $-27 is a “communications” type re-
ceiver, with a relatively large number of
controls to provide the needed flexibility for
all-service operation. Its primary difference
from the communications receivers so popu-
lar for tuning the lower irequencies lies in
its provision for FM reception, including
a much wider range of adjustable selec-
tivity, and an audio system capable of super
fidelity.

Its flexibility in operation is indicated by
the following summary of the controls pro-
vided on the front panel. These include:
Tuning ~“wheel” with illuminated main
and bandspread dials, AN.C, off-on switch,
manual R.F. and audio gain controls, an-
tenna trimmer condenser to insure accurate
R.F. tracking despite loading variations of
different antennas. broad-sharp LI, expan-
sion switch., automatic noise-limiter off-on
switeh, AM-FM changeover switch. beat-
irequency oscillator off-on. B.1-.0. pitch
control. send-receiver switch. 4-position
audio-tilter tone control switch, band switch,
headphone jack, and meter balance adjust-
ment. The main dial is fully calibrated in
megacyeles and the band-spread dial car-
ries the conventional ¢-100 calibration. The
meter, which is an =S meter for AM opera-
tion. i~ automatically switched to serve as
a carrier-center indicator for accurate FAL
fuing.

Diagram of the new Hallicrafters Model $-27 “FM" & “AM" Receiver.

" R4
L AN =
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Front View—Combining the wide flexibility of a Communications receiver, with the tone
quality of a fine broadcast receiver, this new model provides reception of both "FM" and "AM"
stations, throughout the range of 27 to 145 megacycles.

Chassis View—Here the receiver is shown with one panel bracket and R.F. shield removed to
disclose the assembly of the R.F. section. Acorn tubes are utilized in the R.F., oscillator and
mixer stages for maximum sensitivity.

The eomplete cirenit dingram with capaci-
tor and resistor values appoars in Figure 1
Of the total of 15 tubes, 11 are wed ior
hotlt FAL and AM reception. These include
the RS stage, mixer, osciflator, 2 LI,
stages, audio amplifier and phase-inverter
stage, prsh-pull output stage. BF.O., valt-
age-regulator tube, and rectitier. When the
AM-FAM switch is st fur AM reception an
additional, sharply tuncd [F. stage is in-
serted in the circuit, plus a diode which
serves both as detector and antomatic noise-
limiter. It the FM position a limiter tube
and the discriminator-deivetor are substi-
tuted for these two. The mrvement of this
switch also antomatically makes all other
necessary circuit changes, incheling switch-
ing of the meter and of the A.V.C, svstems.

At the ultra-high frequencies the RUF.
circuits become especiatly critical a~ to the
tubes employed, circuit design and parts
layout. The S-27 is one of the first standard
reccivers to employ acorn tubes. Not only
are these capable of higher gain, but their
low internal capacity is much wore favor-
able for such circuits, where absolute mini-
mum capacities are essentinl to efficient
operation and wide-range coverage. Tubes
of this type are emplozed for the R.I5
stage, oscillator, and mnixer, They are
ounted projecting through the interstage
shield partitions in such position that their
grid and plate lcads (which are at upposite
cnds of the tube~ are right at the circuits
with which they are associated, Other leads
are kept to minhimum length also. This is
accomplished iy the carciully plannad R.F.
layout (shown with its ~hiclkd cover re-
moved in one of the accompauying photos)
in which the coils are mounted direetly on
the gang-switch terminals, the tuning gang
is immediately adjacent to the switch as-
<embly, cte.

for February, 1941

The entire R.F. assembly is not only
separately shielded but is on a separate
sub-chassis. point-supported on the main
chassis to climinate microphonic vibration
troulile.

To imsure wormal life for these acorn
tubes, their plates have only 150 volts ap-
plicd. This supply voltage for both oscilla-
tor and mixer is held constant by a VR-130
voltage regulator tube. This offsets line-
voltage variations, stabilizes oscillator tun-
ing and permits more uniform mixer opera-
tion.

One valualle point worth mentioning
in particular is the oscillator coupling sys-
tem in which a small pick-up coil, closely
cuupled to the oscillatur grid coil. transfers
the output to the mixer cathode circuit
through a 300-uuni. condenser. This ar-
rangement was adopted aiter all the con-
ventional coupling and injection schemes
failed to produce =atisfactory results.

It may be well to point ont that the inter-
meliate frequency emploved is 525 me.
This frequency avoids the peaked, side-
band cutting characteristic that would ob-
tain with the conventiomal low LF. which,
when expanded to maximum would not pro-
vide <atisfactory hand-width for FM recep-
tion, Also, this high LF. results in far
Detter image cclectivity,

Parts List

RESISTORS

No. OHMS WATTS
! 250 1/3
2 1,000 173
3 1,000 173
4 10,000 (¢}
5 2,000 173
5 ‘009 173
7 108,009 173
8 1/3
9 ] t/3
13 0C 000 1/3
I C 000 R. F. Gain Control
12 32 1/3

WwWwWw americanradiohistorv com
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OHMS WATTS
120 173
<0 030 /3
300 173
g /3
100,000 173
100 000 1/3
00.000 173
200 173
: ' 000 1,3
300 1,3
8 13
=0G 000 13
3 1/3
5.000 173
100> 173
7,500 1L Whe Woo, -
2 000 1/3
23.000 s
57 000 173
1,000 C00 173
103.00) 1/3
250,000 1/3
00.000 1/3
250 000 173
15 560 173
50 030 1/3
259,600 173
100 SO0 1/3
160,000 1/3
2C0 000 1/3
500 000 Aui'e Ga'n Contr i
250 000 173
250,00 173
£ 000 173
5,000 173
120 1/3
250,000 173
250,000 173
109 600 1/3
250 1y
0.000 /3
4000 1Y,
5,000 i
500,000 i3
35 1/3 Wire Wound
1,500 . meter Zero
Adiust
3200 0 Wire Wound
25 000 1,
50,000 1/3
300 1/3
5 000 1/3
20,000 173
3 v
CONDENSERS
CAPACITY YOLTS TYPE
80 —ir Per Section
15 mmt Aet T gy Al
5 mmi 3 Ceramicons
302 mic Mica
300 mmf Mica
302 mid Mica
10, wumf Ceramicon
10, mmf{ Ceramicon
300 mmf Mica
300 mimi Mica
00 rid 00 Paper
001 mid Mica
2 i 400 Paper
02 rid 400 Paper
01 mfd 600 Paper
A0 mid Mica
02 riéd 400 Paper
02 mid 400 Paper
Q1 mid 500 Paper
0 mnf Mica
02 mfd 400 Paper
02 mid 400 Paper
01 mfd 600 Paper
50 mmf Mica
05~ 400 Paper
8 -t Mica
100 mmf Mico
502 mmf Mica
25 ot Mica
062 mfd Mico
50 mmf Mica
500 mrf Mica
05  mifd [ Paper
33 rid 25 E ectolytic
i fd 25 E'ectrolytic
05 mifd 100 Paper
B rfa 0% Paper
20 mia E'ecirolytic
002 mid Mica
05 rid 400 Paper
05 rfd 402 Paper
J. mi 350 Electroly*ic
30 mfd 350 Electroly*ic
10 mid 400 E'ectrolytic
300 ~mf Mica
390 mmt Mica
303 mmi Mica
0l  mfd 600 Paper
0l mid 600 Paper
0l mid 500 Paper
01 mifd 600 Paper
002 mfd Mica
100 i Mica
200 mmt Ceramicon
300 mmf Mica
50 mmif Ceramicon
201 rid Mica
450 mmf ad
mmt Twisted Pair
5 rmf 8. O. Pitch Control Air
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New Radio ﬂppatatus

Latest Radio -gp/:a‘mtu.d News

New Interference Lacator

® THE TInterfercnce Locator is an entirely new

device, designed in cooperatinn with outstanding
(uhlic utility engineers and radie interference
specialists to provide an inexpensive. highly sensi-
tive and rugged rportable device fur the location
and i-olation of radio interference elimination. Tt
i~ equally usefal in the hands of the radio service.
man who is intcrested only in ‘‘noise” complaints
arising from electrical devices attached to power
lines. or to the public utility engineer., whose job

An interference locator of improved type and
fited with a directional loop antenna.
it ic to eliminate radio nnise sources from the

power or distribution line itself. Tn addition, the
Sprague IL-2 Locator is ideally adapted for locat-
ing wnderground pipss.

The Locator operates either from self-contained
hatteries for portable operation, or directly from
115 volt A.C. or D.C. lines. It i~ equipped with
directional loop antenna; an extensible pole antenna
i~ also provided.

Tuning ranges selected hy a switch are 300 to
1700 KC: 1.7 to § MC; and 15 to 32 MC. Sendi-
tivity is such that an input signal of less than two
microvolts will produce a deflection of 10 on
the output meter scale. In addition 10 a loud-
~peaker unit, the Locator is equipped with a two.
range calibrated output meter, thus providing a
visual as well as audible meawure of interference
intensity. Headphones may be attached in locations
where high extraneous noise levels exist. A eali-
lirated volume control may be used with the output
meter to measure interference suppression devices.
l.oop antenna can be switched to audio input as a
«earch coil for audio frequency interference pick
up or for use as a buried pipe finder. A special
coaxial cable. complete with connectors i~ also
available at extra cnst, for remote nse of pole
antenna as a probe.

New RCA Tubes

® TIIE Radiotron Division of RCA Mig. Co.

has announced the following new tubes: 3584
Power Amplifier Pentode (miniature type): 815
Transmitting Push-Pull Beam Power Amplifier;
826 Transmitting Triode (for ultra-high frequency
use); 866-A/866 Half-Wave Mercury-Vapor Rec-
tifier; 1625 Transmitting Beam Power Amplifier
(with 12.6-volt heater); 1626 Transmitting Triode
Cwith 12.6-volt heater).

The 354 is intcuded for use in the otttput stage
of Tight-weight A.C.-1.C. battery-operated portable
cquiptuent, This new tule has essentially the same
characteristic~ as the winiature type 184, but is
designed with a filameut having a center<tap to
permit of either a serics-filament or o parallel-
filament operating arrangement. The scries ar-
1angement requiring only 50 milliamiperes has heen
provided especially  for  equipment utilizing a
souree of rectificd power for the filament =upply.

The 813 i~ a uew push-pull beam power ampli-
fier designed for radio amateur use at ultra-hizh
frequencics. 1t~ high cfficicney and high power
sensitivity pevmit full power input with very low
driving power. .\ single 815 operated in pu-h-pull
clacs C telegraph service is capable of handling a
power input otl 75 watt: with less than 17 watt
of driving power at frequencies as high a~ 150
wegacyeles. The total maximum plate dis<ipation
of the 815 is 25 watts. The 815 is also u~eful a~ a
mndulator and a~ a wultiplier. A single 815 can
mindulate another 813 as power amplifier. Tn multi-
plier service, the 813 can be used a< a doubler or
tripler and at the same time drive an 815 as
power amplifier. Mechanical features of the 815
mclude its balanced and compact structure of heam
units. close electrode spacing. short internal leads
to minimize lead inductance and recistance, and a
“Micanol” wafer octal base. The heaters of the
815 are arranged for either 12.6- or 6.3-volt
operation.

636

Tie 826 transmitting triode has been designed
e~pecially for u-e at ultra-high frequencies, It may
be m~ed as an oscillator, RUF. power amplitier. and
frequency multiplier at maximum ratings at fre-
quencies a- high ax 230 megacycles and at re-
duced ratings at freguencies as high a~ 300 mega-
crcle~, Maximum plate di-sipation of the 826 i-
00 watts in cluss C telegraph service. The 826
features a  doublehelical  filament  centertapped
within the tube <o that effects of filament inductance
can be minimized. In addition, two short. heavy
lead~ are hrought out from the grid and from the
plate to individual terminals in order to reduce
the inductance of these internal connections. .\l
terminals are placed at one end of the bull o
that <hort leads c¢an be used in neatralizing
cirenit-,

The 866-.\ 866 i~ a new half-wave. mercury-
vapor rectifier to supersede the well-hnown RCA
tapes 866-\ and 866. This uew tube combines the
ability of the 8660-A to withstand high peak in-
verse voltage and the ability of the 866 to conduct
at relatively low applied voltage. The 866-A/866
employ ~ a cernmic cap insulatur and is coustructed
in a dome-top hulb, Thi~ constructinn minimizes
danger of bull eracks caused by corona discharge.
An odgewise wound ribbon filament made of a
new alloy material provides a large emi-<on re-
serve and improved life. Two 866:.A/8G6's oper-
ating in a full-wave rectifier are capahle of de-
livering to the inpnt of a choke-input filter a
rectified voltage of 3180 volts at 0.3 ampere with
good regulation.

The 1625 transmitting heam power amplifier is
similar to RC.A-807 but it has a 12.6-volt heater

om0 oo Bom =

Three new types of RCA tubes recently introduced

—the 815 is a transmitting amplifier; the 826 a

transmitting triode for UHF; the 886-A/864 a hali-
wave mercury vapor rectifier.

In the
February, 1941
Number of

RADIO-CRAFT

Opportunities in Military Radio
Radio Blackout on the High Seas
Radio Service Data Sheets

Using a Radio Set to Test Radio Sets
Visual Dynamic Servicing—Part 11

Modern Microphone Technique (Part |—
The Microphone])

Smallest Radio Tubes!
"Electric Eye" Burglar Alarm
F.M. 24.Watt Audio Amplifier—Part 111
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amdd a 7.pin base. Because of thexe features, the
1625 i: particularly suitable for use in aircraft
radio transmitters, The high power sensitivity of
the 1625 makes it especially useful in freguency-
multiplier <ervice where high harmonic output i~
e~«cential. It may alwo be tised as a crystal-oscilla:
tor and bhuffer awmplifier in medinm-power trans-
mitters with an inpnt up to a half-kilowatt. The
1623 can he operated at maxinmm ratings at fre-
quencies as hivh as 60 megaeycles and at reduced
1ating~ w0 frequencics s high a~ 125 megacycles.
It~ maximum plate di~ipation rating is 30 watts
(AR

The 1626, a tran-mitting triode of the indirectly
heaed tape with 12.6-volt heater, is designed espe-
cinlly for R.F. o-cillator service in applications
requiring unmisnal stability of characteristics. The
maximum plate dissipation i~ § watt<, The 1626
may he operated at maximmm ratings at frequen-
cie~ as high a< 30 megacycles. and at reduced
riting~ at frequencics a- high a< 90 megacycles,
DBecan<e of it~ 12.6-volt heater rating, the 1626
i« particularly witable for u-e in aireraft radie
tran~mitters.

10-Channel Marine Radiophane

® TO its lineg of marine radioplions~ Hallicrafters,

Inc.. har added the Seagoing”™ Model HT-12,
a 30-watt mnit which combines wide operating
range with the utmost m operating simplicity,
Receiving and tran-mitting channels, ten uf each,
are crytal-controlled to ¢liminate manual tuning,
and manual ~witching i~ avoided through inclusion
of a voice-controlled automatic relay system.

A\ corrodion proofed metal case, 20 inche~ ~quarc
by 12 inches deep. house~ bLoth the tran-mitter
and receiver sections. On its front panel are
arranged the few simple controls, the telephone
handset. a built-in loud-peaker and a meter which
rovides a visual check ot tran-mitter operation.
Te power supply is a separate unit and i- avail-
alle 1 two types. one for direct operation from a
12-volt ship's hattery, the other fromi a 110-volt
A.C. source. Thi~ latter type alsa serve< where
the supply is either 32 or 110 volts D.C.. a rotary

convirter being  utilized to adapt it to  these
supplic-.
With the yeceiver chamnel sclector switcl set

for the channel of the nearest shore telephone sta-
tion for for the ship-to-ship channel) the owner
can keep in const touch with what i going on
and will hear calls intended for Lhim. Tn addition,
provision i~ made for comnection of an automatic
bell ringer which will ring only when hi~ boat
is callel

The receiver is a sensitive and selective 7-tube
superheterindyne with one  stage of pre-selearion,
built-in |.F. ‘wavetrap and highly effective ALY.C.
and QLANLCL systems

A 10-Channel Marine Radiophone.

New Bulletin by Amphenol

The new Amplenol hlue hook catalog No. 62
for 1941 ha~ arrived. Every imaginable type of
sochet, plug. connector, etc.. is illustrated and
described therein, Also insulating materials and
aceessories of all kinds for radio. aircraft and
clectrical  imrposes,  Insulating  materials. coil
forms. ete.. of Amphenel 912-A amd poly<tyrenc
insulated cn-axial cables and fittings for HI and
UHF applications are included. The catalog con-
tain~ illustrations in detail of the newest co-axial
cables for amateur use, as well a. commercial
applications, Steatite sockets and plugs are shown.
loktal MIP sockets. a special 20-contact socket and
plug for special cable connections, adapters of all
kinds., test instrument accessorics, mimjature
sockets and connectors. all types of microphone
conunectors, circuit-hreaking power plugs, etc
Lahoratory punch and dies for making holes in
chassis are iTlustratcd and descrihed. and a goodly
assortment of radie hardware. Plugs and sockets
are now available in different cofors. which i~
often desirable for special radio apparatus. espe-
cially “‘test” instruments.

RADIO & TELEVISICN
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Multi-Section Plug-in Filter

® RECOGNIZING
the inefficiency of
ordinary plug-in fil-
ters, engineers of
the  Sprague Prod-
ucts Company have
designed  LF.2, a
wpeetal multiple sec-
tionr and inductance
and  capacity  filter
for usc on  very
troublesome  sources
of radie interfer-
ence.  Designed  for
installation at the power outlet to which the inter.
fering deviee is connected, the LF-2 unit takes
much of the guesswork out of selecting ‘the proper
filter for any electrical device drawing up to
¥ ampere. It has proved effective for interference-
producing electrical shavers, hair dryers, erasing
machines and similar eleetrical equipment.

New Raytheon Tubes

® FOUR interesting new tubes have been intro-

duced by the Raytheon Production Corporation.
These recently develuped tubes are the tvpes
6SD7GT, 6UuGT, 7L7 and 7N7. The 6SD7GT
and oU6GT fall into the bantam catcgory, while
the 71.7 and 7N7 are of the "lock-in"" tvpe.

These new types may be hriefly described as
follows:

Type 6SD7GT is a semi-remote cutoff rela-
tively high trausconductance pentode, for use as
an and LF. amplifier,

Type 6U6GT is a Dbeam-power amplifier de-
signed for reaswnably high output, at lower supply
voltage than nurmally required.

Type 7L7 is a “lock-in” hase sharp cut-off,
relatively high transconductanee pentode, for uce
where the higher transconductance types are not
required,

Type 7N7 i< a “lock-in” hase twin triode having
separate cathode leads, with con<equently increased
cireuit versatility,

The 685D7GT pentode, a semi-remote  cutoff
amplifier of the heater type, may he mounted in
any position. It has a small wafer oetal 8-pin
base with metal shell. The heater voltage is 6.3
volts and the current .3 amp. Maximam plate
voltage i3 300, Maximum sereen  voltage 123;
plate dissipation 4 watts,

The 6U0GT beam power amplificr iv a heater
type tube, ean be mommted in any position and
its bare is an intermediate <hell octal 7-pin. The
tube has 6.3 volt heater and draws .75 amp.
Maxinum plate voltage is 200, sereen voltage 135,
plate dissipution 11 watts. The power output of
this tube in class Al is 5.3 watte with 200 volts
oun the plate.

The 7N7 twin triode amplifier «of the heater
type has a locking-in 8-pin hase. This ir a twin
triede amplifier tuhe, designed for use as a
voltage amplifier or phase inverter in radio re-
ceivery. Heater voltage is 7 and heater current
is .64 amp. Maximum plate voltage is 300 and
maximum plate dissipation per plate i~ 2.5 watts.
The tube has an_ amplification factor of 20.

The 71.7 pentode is a sharp cutoff amplifier and
has a locking-in 8-pin base. The tube has 7 volt
heater and draws .32 amp. Maximum plate voltage
250 volts and maximum screen voltage 125. Plate
dissipation 1.5 watts. This tube was Hesigned for
use as a high frequency or audio amiplifier in
radio receivers.

NEW CATALOGS

R.S.L. Issue New Catalog

® A NEW catalow of over 200 pages has just

been relcased by Radio Service Lahoratory,
1191 Elm Street, Manchester. New Hampshire.
This publication contains up-to-the-minute radio

parts and sound equipment information. Easy-to-
rcad type, hundre(]s of illustrations. and order
blanks in the rear of catalog, ntake it a valuable
reference book for aunvone conmected  with the
radio industry.

Mallory-Yaxley

® FOR the radio service man. whether hi- busi-

ness Le large or small, the new Mallory-Yaxley
radio service encyclopedia will prove invaluable.
All surts of replacement apparatus, including all
types of controls yuch as potentiometers, hy-pas<
condensers. vibrators., ete., are listed. A great
deal of useful information on how to check
various circnit troubles is given at the end of
the encyclopedia, together with several pages of
different types of control circunits. Also several
pages of different condenser circuits are included,
and a _valuable chapter on “vilrators'*—together
with dragrams—is included.

A second catalog Ly Mallory-Yaxley <hows an
elaborate line of approved precision products, in-
cluding condensers, jacks, selector wwitches, rheo-
stats, vibrator packs, dise rectifiers for battery
chargery, ete., elaborately illustrated and described.
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ents of a commercial nature are accepted. Remittance of 10c

per word should accompany all orders. Copy should reach us not later than the 10th of the month
for the second following month’s issue.

A.C. GENERATORS
110 YOLT A.C. AUTOMORILE GEN-
erators, Easily installed. D'erfect per-
formance, Operates ampliflers. movies.
ere.  LeJay Manufacturing oJay
Ruilding, Minneapolis, 3

BUSINESS OPPORTUNITIES

FOR =ALE. IN NORTHERN W. VAT
towvn of 25,000, radio repair and souinl
equipment  husiness. wner  In 1l

health; no ressonable offer refused.
Write—Joseph 1. Sllverman, Ihipps
Clinie, Johns Hopkins Howp., Balti-

wore, Md.

DIATHERMY MACHINES

FOR  SALE — DIATHERMY M\.
chine, custom-bullt radlo engineer,
Marchine substantially built with high
Datient ~afet¥ factor. 274-300 watls out-
put. Neat professional abpearance. Au-
tomatie safery time switches. All neces-
sary bads and electrodes. melers.
Cost_$350 00. Will -acrifice for $150.06

Less than 1 year old. \Will demonstrate.

Write for appointient. L. Feldman.
566 W. 19Ist Street, Apt. 15, New
York Ciwy.

New York., Woenderful value limnited

quantity. Act P'romptly! Gold Shield
I'roducts, 1em. 241, 330 Greenwich
Bt., New York City.

INSTRUCTION

LET A GHADUATE ELMCTHRICAL
enineer heln you solve your radio
or electrieal problems, large or small.
Ralisfaction &uaranteed. Write details
for Dbrire quoatation. Willlam lHaves,
Box 1433-T. Oazkland. Cualifornia.

$15.00 STEA M ENGINEERING
Course—8 vols. £4.50; Radlo and Elec-
trical text-buok bargalns—get list, Life

PATENT ATTORNEYS

INVENTORS — PROTECT YOUR
rights before disclosing your inventian
to anyone. Form “'Evidence of Con-
ception®; “Schedule of Government
and Attorneys' Fees™ and instructions
sent free. lancaster. Allwineé & Rom-
gel. 438 Bowen Building. Washington.
W

2!]0.\;)1)D01t\on. 3C‘l°1lm?l volgfmes $3.00. USL—CARDS—SwWL

d New yelopedia Selence, q 0 B = —
1300 pp. $4.50; Mopking ~Experi.| @518,  SWle COLORFUL — Fa0-
mental Selence,”’ 2 vols., $3.50. §larry| Nomical. WIKXL, S  Wiandette,
Ackerson, 322, Ramséy, N. J.| Hansas City. Mo,

MOTORS RADIO PARTS
RECOXNDITIONEDY  MOTORS, 1/30° CONDENSERS e 1% TIURES (o
HI’, AC-DC, Nickel $1.70; 1/30 HP. Free Potter, 13117 MeGed,
black $2.50. Fully guaranteed. F.O.R.: Kanws City, Mo.

M 3 ¢wém

Under this heading we accept advertitements only when goods are offered for sale without profit.
Remittance of 3c per word should accompany all orders. Copy should reach us not later than the
10th of the month for the second following month’s issve,

RIDER'S MANUALS, VOLUMES 1-]| and all other makes and models at low-1 W2AVA, 12 West  Broadway, XNew
VI, complete and in brand new condi-| est prices. \Write for free Ist. W 9.\](.\.] Yok,

tion, $25.00. E. Sentes, 33 Hinclunan| Butler, Missourl. NATIONAL SW3 A.C. FOI SALF,
Ave., Dover, . DON'T BUY A RECEIVER UNTIL!| good shane bundspread colls for the
RBCONDITIONED GUARANTEED| you get my free list of reconditioned,| 20, 40 and %o meter bands minus
communications receivers cheap. Freel| guaranteed Heceivers! Pracuically zll| power  supply—3Inoo.  wWaclr, 11,

trlal. Terns. Hallicrafters, Natlonals,
I

niodels at Mmoney saving pPrices. Trade-
ins. Time Pavments. Send for list,

Fulmer, 319 N, Wannatosu,

Wiee.

fitih St

Tunds, RMFEs. RCAs. 1owards,

NO ADVERTISEMENT

Srace in_this department is intended solely for the benefit
o wish to BUY or EXCHANGE 2

Photographic +
merchand ise;
Each w

aur readeérs, who
thing in the Radio, Television an
for Radio, Photo?rgplm: and other
tore we charge only 1¢ a word.
address i$ counted. Remittance should

one issue.
Copy should reach us not later

in

Only one¢ advertisement can be accepted from any reader
any

ert o %‘-ﬂhﬁ;

there- using the U.

ord in a name and you are
ACCOmPany order.
our

bound by

thing i'o\l offer &cc

fellow men the way ated.

¢ welcome suggestions that will help to make this de¢-
partment interesting and h

TO EXCEED 35 WORDS, INCLUDING NAME AND ADDRESS
We cannot accept responsibility for any statements made

the readers.
A{l dealings MUST be above board. Remember you arce
". $. mail in all these transactions and thercefore

lh%\]. S. Postal Laws. Describe _any-
Urately and without exaggeration. Treat
ou wish to tre.

elpful to our readers.

than the 310th of the month for the second following meEnth's issua,

SWA': HIGII POWERED RIFLE, 14
watt amplifter with 12 speaker, 15"
Jensen Electro dynamic Sneaker, Elee-
tronics  Magazines, 37—, Hammar-
lund  dual 35 condensers, 13%” hole
saw, for anything in radlo. Need re-
eviver. Rtanley Garner, 28 \V. Chesthut
&t Norristown. Pa.

INTERESTED IN A GOOD 1Xx5
speed graphic or movie and still photo-
kraphlc equipment. Also want experi-
mental radlo paris in good condition.
Hend me your lat and state your needs.
seorge Pidherny, 51 East 100 Si.,
New York Clty,

TRADE IN ON A GOOD COMMUNI-
catlons recelver such as RME, Na-

donal or Illammarlund; Astatic T-id
crygtal microphone, also 1940 8ky
Buddy with built-in pre-selector and

nolse_ sllencer. Iboth perfeet conditlon.
W. L. “iates, 0105 \Whitney Ave..
Elmhurst. L. 1., N. Y.

HAVE:  NATIONAL  FB-7 COM-
plece. radio parts, magazines., Waut;
Universal Ulipper or similar receiver.
James Grubuskas, 83 Westbury Park.
Watertown.  Coun,

\WANTED GOOD 8MM CAMER.A
and projector. Will pay cash or irade.
C. Ostrom, 8247 4th Ave., XN.E.,
Seattle, Wash.

WILL TRADE 5 To 8 TURE
thassis, flne for practical experimental
Durposes; also old radlo magazines and

partd. Want photographic apparatus,
Elumps. tools, books, magazines or
what have Hoaslamd, 315 N.

you?
Garflelll. Arlington, Virginia.

HAVE INSTRUMENTS FROM DIs-
niantled test bench, books, courses and
Fhort wate receiver, which will trade
for what? Write for list and send me
yours, G. Watl, Chanute. Kans,

WANTED; A USED CANDLER

dinior Code Course. Please glve eon-
ditlens  and  lowest price. Helmuth
Jorzig, 1224 Bush St., Red Wing,

Minn.

SWAP: 58 PRINTING OUTFIT.
ridio items, fluorescent Nehting equip-
ment. photOgraphic ftems. ete. Want:
Mise. Drintlng  eQuibment, photo-
graplilo items. Model H.K. eauipment.
ete. Your list for mine. Hansen, RBox
#1. Albert Lea. Minn.

TRADE: BROADCAST RECEIVIIRS
and puite for public address, pickups,
mikes, tle.  Answer all  letters, K.
Dusil, 1506 5th  Ave., Belleplaine,
Towa.

WHAT TRADE AM I OFFERED
for new Cuandler Vode Course, Hickok

Tube Test, U.ILF. I'arts. Television
Equipment and ’hoto Cell-Kelay comn-
plete. Steve Nevota, Jr,, 106 3. Plum
St Moweiepua. 1L

WANTED: USED AMATEUR RE
celver, alsa small transnitter. Walter
Blumer, Stoughton. Wis,

HAVE: AUTOMATIC KIFLE, 'LANO
accordion,  radios, Dbooks. code  ma-
chines. Want: Communication recelver,
books—Modern Radlo Nervlcing. Cath-

WILL TRADE RADIO EQUIIPMENT,
ieluding 7 tube sSuper Clinper re-

ceiver. 110 Radio City Multitester,
Teleplex Code Svnder which is spring
wound, Wrtte

and_ other equimnent.
to Harvle \Villlamson, Q b
|WAP RADIO MACGAZINES—7 QxT,
13 Radio News, 2 Radio, 7 Radio-
Craft, 1939 and 1840 issues; 24 Radio
& Television, 1939-19i0. All 53 maxa-
zines for a My<tery Record Plaver, or,
write to T, Marks, 109-19 96th St.,
Orone Park. L. I, N, Y,

TRADE A NI'MBER OF OLD AXD
new style tubes, zll used. -1 condi-
tion, also wids and ends of radio
cquipment, for meters, test equipment.
Radio text books preferted. I'lease
send letter giving tull derails. AlL

WAXTED REMOTE (ONTROI. MO-
tor tuners used on Cclonial 33-34 AU,
A 82-86 or Kolater Radios: Anin
tuner advertlsed in Wholesale adin

Catalos. llave 1 dozen Drisms—cash.
C. Vorlicek, 3105 Fleet Ave., Cleve-
land. Ohio.

WILL SWAP 2W.-2 PUWER sUT-
ply, practice oscillator. tubes. Want
good 8.\, —35-6 receiver, ®ood condi-
tion. Anthony Comlin, 83 Westfleld Rqd.,
Holvoke. Mass.

TRADE: RADIO TELEVISION TURE
tester, Model T.V.. very late modcel;
Kato Converter, 32 volta, 11¢ volls,
A.C., 150 watts; Rider’s Manual No.
one, for Sky Isuddy, Gernshack's
‘\‘l'_?mlals. Gottrried xtrickert, Chilton,

K.

PAIR IRON (CORE AIRTUNED 1600
Ke. I.F. transformers. metzl cabinet.
phoncs, 2 specel 37 dlal. other Darts.
Want Brush phones, crystal plekup. J.
AM¢Tighe, 30 [Rennett Ave,, Bingham-
ton. N. Y.

WL EXCHANG

This department is for the henefit of
all short wave listeners who wish to
cxchange SWL cards. Remittance of fc
a word for each word i

in the name
and address should accompany order,

UNITED STATES
PATEL ANKERMAN, 104 Eima SNtreet.
Wapak«ueta, Ohie.
BARNERON. 6332
Station, laos Angeles.
JAMER BRUNSELL. 5105
vhester, thicako. L
JOIIN  BURROWS, 17 Avon
Westhmy, N. Y.
CLYDE MOSS, Jii., 586 Iynn Strect.
Chilticothe. Onio.

0. Metropolltan

N. Win-

Lane,

Ave,,

wie Modnlation. Oscillators at  Work| letters answered, llsts exchanged. Jo.
and all Rider books. James Smith, Box| seph Erdell, 75 \W. 85th =t., New| BILL WTHITE, 1010 Ilughitt
%12, Splodale. N, ¢, York City, Suberior. Wlseonsin.

YOU Are the Editor

those holding

them at the time of confisca-

(Continued from page 581)

4. Tf, and when experimental wireless
facilities are restored, the question of an
adjustment of fees and of the grant of
fresh licenses will be given consideration.
(This was in answer to the following ques-
tion,—*“Will new licenses for transmitting
have to be taken out after the war, or will

Please Mention This Magazine When Writing Advertisers

tion be able to carry on with the old license
until the number of months. ete.. for which
it is still available are ended?”
R. LAwTON, Secretary,
North Manchester Radio &
Television Society,
Manchester, England.
Address—Readers’ FEditorials, Rapio &
TELEvVISION, 20 Vesey Street, New York, N. Y,
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FREE CATALOGS and INFORMATION

By carefully reading the advertising columns, you will find many offers to furnish literature
containing valuable technical information that will help you in your wark. Use this list freely.

! ' | ] Ade
Firm | Business ‘ Offer l No. | Cost Page
ABC Radio Laborarories Set Mfr. l [nformation | Free | 610
Allied Engincering Institute ~ Kit Mfr Circulars Free | 609
Allied Radio Corp. Mail Order 1941 Radio Catalog Free | 591,97
| New Radio Dictionary 10c
Radio Builder's Hand-
book 10c
American Radio Institute Radio School Booklet Free | 579
Amperite Co. Parts Mfr. | Replacement Chart “g” Free | 604
Ayers, Automatic Code Ma- Code Machines ; Information l l Free | 617
chines | [
Bliley Electric Co. Parts Mfr, Circular D.2 Free ll 601
Engineering Bulletin E-6 10c |
Bulletin E.7 Free |
Circular A7 | Free |
Bridge. Harry P. i Stamps Information Free | 620
Bud Radio, Ine. " Parts Mfr. Literature | Free | 59
Burstein-Applebee Co, Mail Order 1941 Catalog 57 Free | 615
Candler System Co. Code Course Book of Facts | Free | 601
Cannon, C. F., Co. Parts Mfr. Folder | T-20 | Free | 604
Chartered Institute of Ameri- Inventors Booklet Free | 632
can Inventors Organization
Cowell. R. A, Publisher's Rep. l Information Fres | 579
Dodge’s Institute Radio School | Catalog | Free | 579
Goldentone Radio Co. Set Mfr. 1941 Bargain Catalog Free | 614
Gold Shield Products | Mail Order | Catalog ‘ Free (610,12,
14,22,
| | 32
Hallicrafters, Inc. Set Mfr. | Literature j 1 Free | B.C.
Hammarlund Mfg. Co. Set & Parts Mir. | “HQ" Booklet ‘ Free | 605
Harrison Radio Co. Mail Order | nformation—List Free | 610
Harvey Radio Company | Mail Order | Information Free | 603
Henry Radio Shop Mail Order Information Free | 604
Hudson Specialties Co. Mail Order Catalog Free | 631
Hytron Laboratories Tube Mfr. [nformatien Free | 597
[nstructograph Company Code Machine | Information | Free | 615
Johnson. E. F., Co. Parts Mfr. | Catalog 966W | Free | 607
, Antenna Handbook 25¢ |
Lancaster, Allwine & Rommel| Patent Attorneys | Booklet Free | 632
Mass. Radio School Radio School 60.Page Catalog Free | 579
Meissner Mg, Co. Kit & Parts Mfr. | 194] Catalog Free | 595
Midget Radio Co. Set Mér. [nformation Free | 615
Midwest Radio Corp. Set Mfr. 1941 Catalog Free | 615
Miles Reproducer Co. Sound Recording | Bulletins | Free | 617
Millen, ]., Mfg. Co Parts Mfr. | Catalog Free | 59%
National Company, Inc. Set & Parts Mfr. | Literature Free | LF.C
National Radio Institute Radio School 64-Page Book Free | 577
National Schools Radio School Catalog Free = 579
Nelson Co. Used Courses 72.Page Catalog Free | 604
N. Y. Institute of Photog- | Photography Booklet Free | 579
raphy School l
New York Y.M.C.A. Schools | Trade School Booklet Free | 579
Premax Products Parts Mfr. Catalog R.49 | Free | 59
Radio & Technical Publ. Co.| Radio Textbooks | Circulars on each book Free | 579
Radiocrafters | Parts Mfr, Information Free | 601
RCA Institutes, Inc. | Radio School Catalog Free | 579
Remington Rand Typewriter Mfr. | Catalog Free 1 611
Sprague Products Company _ Parts Mir. Catalog Free | 601
Sprayberry Acad. of Radio | Radio School 52.Page Book Free [.B.C.
Supreme Publications Publisher Information Free | 613
Teleplex Co. Code Machines | Folder S.2 Free | 579
Triplett Electrical Inst. Co. | Parts Mfr. Catalog Free | 607
Universal Microphone Parts Mfr, Information | Free

Co., Ltd.

' 614

1
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New ““Hamanual’’

® THE fifth edition of the “Hamanual™ has just

been annonnced by the Standard Tran-former
Corporation. This i3s a 48 page, two color catalog
which dracribes completely twelve ditferent trans-
mitters and six amplifiers. A complete circnit is
given on each unit in blneprint form. All the
component parts lists are shown, together with
the original manufacturer<’ part numlirrs.

This year for the first time a complete array
of power-snpply kits is offered.

Many other new features are incorporated in
the huok., The Hamanual is available either from
the Stancor distributor or direct from the factory
at 13 cents net.

Bulletin Analyzes Radio Inter-

ference Faults

SERVICEMEXN who have made it a point to
study radio interference elimination as a means
increased profits in thi- rapidly growing phase
the business. will find much of general interest
an entirely new 8-page bulletin, * Radlo Inter-
ference FElimination for Puhlic Utilities.” just
isstted hy Sprague Products Company.

==
;: 5;;;13}_

cx

ILMINATION
o

weLIC UTILITILS

sPaAGUl PROBUCTI CO
Morrt Adomi Mo

This includes 2 complete description of the
causes and cure~ of radio imterference on power
transmission and distribution line~ as developed
by Sprague engineers in more than three years of
field and laboratory work. Although it is written
primarily fromm the angle of the public utility
company and deals with problems refating directly
to public niility power lines, the booklet should
prove helpful 10 servicemen who specialize in
lnlerfercnct elimination work. It will serve as 2
gluldr in helping them diagnose radic noise com-
plaints.

A copy will be sent free upon reque-t to bona
’lt radic ‘H’\.ICI nen.

New Meissner Catalog

® THF unew 1941 gencral catalog showing the

varirms products of the \[u--utr \lauufa.cturmg
Company ha: come to the reviewer's dezk. This
is an nnu-ually mlcrc-lmg C'\taltig as it contains
dc~cnpl|nn and illustration of “‘frequency modula.
tion” chassi- and parts for Imilding such a receiver.
Also we note complete FM console and 1able
molels in cabinets. Television receiver “kitz”" are
also listed and we find a liberal a~sortment of

receiving set kits. including a 12tube all.wave
“hmm—" receiver. Other receiving set kits include
7. 8 and 9 tube jobs; student midget set~: A.C.-
D.C. portable snperhﬂ, and 4. 5, and 6 tube

receiving set kits.
CoVers

Another section of the catalog
P-A tuners and kit~. the new Meissner
Analyst (a test instrument for servicemen), a
signal calibrator. all-wave tunimg  units. phono
oscillators, LF. transformers of hoth the air and
iron-core type, ete. Other JAapparatns eovered jn the
catalog are—filters, chokes,  variable con-
denser<. and several interestime dial=—including
tho~e with “band-sprend.™

Sun Sound Systems Catalog
g

® SUN RADIO CO. of

New York (lity has just
velea~ed an illustrated 24-
page pullic address booklet:
that ~honld prove of interest
to all in the sound field.
Awong  the equipment  de-
~cribed and illustrated are
amplifiers and  sound  sys.
1~ of every type and clas-
cation. including portable
s atems maobile systems and
crmplete indoor and outdoor
insallatinns suitable for the
~ma||e-t auditorium or the largest arena or stadium,
In addition. a number ut pages are devoted to such
P.A. accessories as microphones, speakers. pick-
ups, phono moters, tuners, recorders, ete, A copd
of the catalog will he glaildly ~ent to interested per
~on~ upon reqnest.

RADIO & TELEVISION
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FREE TO YOU!

RADIO PARTS AND

ERE is some real BIG NEWS for you! Through
a fortunate arrangement which we have been
able to make, we can now offer you FREE pre-
miums of such extraordinary wvalue that they over-
shadow anything we have ever offered in the past with

ACCESSORIES

. . - ame
subscriptions to RADIO & TELEVISION Magazine. lub':"‘;-;:{“?d:cuu Jeavs pltet Z
5 L ntrol type. is =5 ®
NEVER BEFORE, in the 11 years™ history of the maga- ﬂ‘ll:“;ql‘dml‘;‘:. cloges | steel T ';-\ P
zine, have we offered such worthwhile premiums. All = B"an be used T LV thed for 11 R
i i e is fnsert radio and power g
of these radio parts and accessories can be used to ard wher, Dlog 1" purposes in tubes. | B P er, iy ,:_ljll ;
good advantage by the “ham™ or constructor in his ;""“’wm‘,' pigh. Ship. welght 4 on """:ﬁk";u‘r’-m: !.-?-'_":--
daily experiments. 23" long. ¥ . 3 Pts.) Val. 35¢. and Great for 4 con
mium No.1 ( large e“‘““-nsmlu.ers. ete. R"“{"ﬁeg 1hs.
W mental ATk - ShID WP el
A ——— struetion. ) Val.25¢.
o TWO GANG ALLOY CHASSIS PremiumNo. 2 (5Pts-)
POTENTIOMETER | sieaum werpyy
well-made  Yaxliey enasnismunched
ng WITe wm‘:\rﬁ‘ll’o‘:‘; 53'&'33‘:""‘“ 8
‘“h'““':;';:gn.'mo;:ﬂ: Whes  Bpercis These parts are given to you IN ADDITION to the
other, ume uRURE H X i Sl Y i g
sther 15,000 ohms. Uaed 2 dual c:ﬁ‘Ec:&s'{?;' "',.a'.'..l a‘;l‘l’l:‘r!‘ o oseeseR2is S cut-rate subscription prices we list below:
clreulis. ) 5. Well ma

control tantenna and BIRS S,

7 mos. for $1 (saving you 75¢ over the single-copy price)
16 mos. for $2 (saving you $2 over the single-copy price)
24 mos. for $3 (saving you $3 over the single-copy price)

Sretght 3 1os-

Premium No. 4 (5 Pts.) Val. 25¢.

3 (5 Pts.) Val. 25¢.

Premium No.

GONNEGT‘NG
CABLE & And, of course, the longer your subscription
- TERM‘NM‘ runs, the more merchandise you obtain FREE. As

Unusually well we expect a tremendous response to this offer, we

Am:hse‘lo-‘l_ Ll Tage “,',{'..‘L‘fam:_ would suggest that you send your remittance with-
gonde:\s!";z-“:‘ng w::‘r:“w_{“m:‘ out _delay, as our supply of parts is limited and we
1acal £27, or sim- | Tha" nd | ter, won't be able to duplicate this offer again.
ORI Ko
- "X T
Rt FE PR s ol IF YOU ARE A RADIO EXPERIMENTER,
. 25c. | T iy e syeb 585 S| AMATEUR OR SERVICEMAN, TAKE AD.
G Pts.) Val. M2 ions. ole-
- emtom No- 5 S 8 T by val. 35| VANTAGE OF THIS MARVELOUS OPPOR-

TUNITY NOW!

Premium No.
#—— ‘

_— x A SHORT while ago we were informed that one of the largest surplus houses in the East was
SPEAKER ready to sacrifice a huge quantity of radio parts and accessories which cost the original
LOuD manufacturers thousands of dollars,
UNIT We entered into an agreement with this house whereby we suggested to them to allow us (o
b= offer these parts to our readers in connection with subscribtion offers.
Kellog® l"""”“'f‘r = The surplus house enthusiastically endorsed our plan. We—the publishers—pay the surplus house
speaker it Hins cash for each of these parts, and you—the reaper of this fortunate arrangement—will get these

¢ hovn speaker.

::l"j‘“‘l table ;llnph;m::;
3 ged as

ke o altached

valuable radio parts and accessories ABSOLUTELY FREE.
This is positively the first time that we have been cnabled to make such an unprecedented

cisithve pileios offer which in many ways sounds too good to be true. Nevertheless, we vouch for it in every way

0
Also useful as ®

speaker OF 3 M i

weottie th:‘_‘:r;‘,‘r'nduﬂhm. “Thrcaded (‘:ﬁ:{ . d-‘:"l‘l‘;s). and we know you will not be disappointed. ) )

phane 'osrlz‘c 23" dlam,, 157 deep, ¥hp. WEL This special arrangement enables us to offer you this valuable merchandise FREE with vour
thrmt. - ) Val. 75¢. subscription to RADIO & TELEVISION magazine, at a price which is already a tremendous

saving over the newsstand cost. .
This is how the plan works:— Next to the premium number of each item. we show
value.

For each 7 months’ subscription ($1.00) you
For each 16 months’ subscription ($2.00) you
For each 24 months’ subscription ($3.00) you

For instance, if you send us a seven months* gubscription at $1.00, you
are entitled to 15 points’ worth of free merchandise. You may order one
No. 4 (5 points) and one No. 7 (10 points). Or if you wish. one each of
'1‘;':3?3;.2' 3 and 4 (each b points), or any other combination which totals

Similarly, if you send us a 16 months’ subseription ($2.00) you may
order any combination of merchandise which totals 30 points. On a 24
months' subscription ($3.00), any combination totalling 45 points.

Due to the high cost of the merchandise, we cannot ship the articles

ALL RADIO

Premium No. 7 (10 Pts.

its point

receive 15 points’ worth of merchandise free.
receive 30 points’ worth of merchandise free.
receive 45 points’ worth of merchandise free,

Prepaid, therefore we show the weight of ecach piece, packed. If you wish
your free parts sent by parcel post, please add to vour remittance g
sufficient amount to cover postafge. Or, if you would rather have us send
the parcel express charges collect, we will be glad to do so.

Please remember that we do not sell these articles. You cannot buy them
from us at any price.

In order to make sure that you receive your parts promptly, ORDER
TODAY. Fill out the coupon, clip and mail to us together with the proper
remittance.

n----------------------------------------------------‘

DON'T MISS THIS

]
[ ]
PARTS ARE NEW ! RADIO & TELEVIS[O.N, .20 Vesey Street, New York, N. Y. RT-241 1 OPPORTUNITY! WE
AND UNUSED : Please enter my subscription to RADIO & TELEVISION for ) .
. 8 O 7 months—$1.00. P 5 Frotad ¢ ai Canadian and foreign coun- 1§ ASSURE YOU THAT
Many are in their —$1.00. Plus 15 points® worth of FREE radio parts.  (rjgs add 32 conts for $1.00 YOU WON'T BE D
Original Packi { D 16 months—$2.00. Plus 30 points’ worth of FREE radio parts. e R R RN IS-
rigina acking 1 [J 24 months—$3.00. Plus 45 points” worth of FREE radio parts, $3.00 luucri:tiu: : : APPOINTED- ORDER
® : [mn ¢ e:‘:lolse my rgmi_tunce for $......... which includes parcel post charges on the FREE 1§ TODAY! SIMPLY FlLL
g e am ordering. ! OUT THE COUPON.
IMPORTANT TO PRESENT 1 O Please gend the merchandise to me express chargres collect. : PROMPT sH PM
SUBSCRIBERS : O T am a subscriber now. Lengthen my subscription for ........ months: M ' J ENT
1f you are already a subscriber I am circling the numbers of the parts I wish to have you send me Free. » ASSURED!
:;.hlve'ro:an!l%hliuble;lhd"tlri 1 Nea. 1 2 3 ¢ 35 6 i R A D I o &
magazine, “this offer s .
held: [ ]
.'.r.’uy'.?ﬁ’- .'.‘:{.J.‘:“..' b B .
weription for sither 7 wenthy, B Name ..... Preareerisearinessrinrasriiiisicosariac AAAIRES L iriiririreriariarrenrrenrarrarsrarrraees B TELEV'SION
18 :::othu orbz: months, as : h: ]
m A
o S VESEY STREET
vides for this. A sl yoal;'mleuerc.) or money order, you send cash or unused U. B. postage stamps, : NEW YQRK' N. Y.
T s Y s, S e e e e S S S S e S S D S R A T B S S S S D e e e S e B e A e W S W6
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Readers’ ﬂ etters

What Do YOU Think?

{Continucd from puae 379)

short wave fields, and like the others I rely
upon vour FI3 magazine to furnish e
with understandable and complete data.

| recently built my first receiver irom a
circuit appearing in vour magazine, and it
works very well. I am also planning to
build my transmitter from circnits in your
magazine. as soon as I am a little morc
advanced: I can casily follow your dia-
grams. although I am a beginner. I am a
SWL and will swap cards 100% promptly
with anyone who desires such.

In closing. I Lelieve that your editorials
should be praised, a~ they put the short
wave experimenter in a high position and
prove the importance of radio in war and
peace, which is especially important in these
tronhled times.

Dick VEsTY.
Dox 305.
Alexandria Bay, New York

A SUGGESTION
Editor,

The equipment in my S-W shack con-
sists uf three standard receivers. The one
to the left is used for my hume-made public
adidress systen.

I have heen reading R. & T. for some
time and I do sincercly believe R. & T, is
the most conplete magazine for all om's
& yI's interested in radio. The departinents
that interest me are: What Do You Think,
the Want Ads. and Circuits. It would be
very IFB if you awarded some kind of
trophy or certificate to SWL photos. Your
magazine ix “"tops” with me.

Winniaa A, WHITE, TR,
2109 1. 3rd St
Superior, Wis,

1933 andd ‘34, especially the “Docrle” sets.
This would greatly increase R, & T.’s popu-
larity among us fellows of 14 or 15, wha
have to work for our money, as these sets
cost les~ to build.

Another stiggestion is that vou return the
Barter & Exchange column to it: jormer
“iree” status.

Pui
4630 FForman Ave.
North Hollywood,
Calif.

ADANSAR,

(17¢ constantly endcaror to present sev-
cral simple articles in each issuc, which
will appeal to the beginner. [¥¢ think you
will agree that some cxecllent beginner’s
articles have appeared in recent numbers
of Ranto & TrLEvIsIaN.—Editor)

HE‘LL EXCHANGE CARDS
Lditor.

The receivers here are o 3-tube Emerson
and a 7-tube Zenith, Most of my DXing
is done on the 20 meter band. [ bave logged
32 countrics, verinel 28 of them. The an-
tenna is a 110 foot Marconi, and a 35 ft.
doublet. I have heen readiug R. & T. for
about a year now. and just renewed my
subseription. Well, T'll have to be wishing
vour FB magazine 73 (hest regards) now.
If any of you SWL's want my card, send
me yours, and you'll get mine by return
mail.

Yours DXinely,

Tunourxtox LyForp,
200 Woodlawn Ave.
Hubhard Woods, TIl.
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stations "worked" i e e
—but stations put on
the air! Photo above
shows approximately
600 amateurs put on
the air by the Amer-

ican Radio Institute.
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