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THE NC-100XA

Continuous coverage from 540
KC to 30 MC with ample
bandspread on amateur fre-
quencies, Has noise-limiter,
tull-vision dial and crystal filter.
List Price $237.50 with speaker.

Features that make a
Fine Receiver

Receivers of the NC-100 series are thoroughbred communication receivers, built

to the most exacting standards. Quality parts are used throughout, to insure

highest performance and long trouble-free service. Typical is the use of air-

dielectric trimming condensers throughout RF, IF and oscillator stages. Every-

where you look in this fine receiver you will find abundant evidence that it is

built to the finest communication standards, from parts specially designed for

communication work.

The NC-100 Receivers are built in a variety of types to suit every purpose. For

AC or DC, with or without crystal filter, general coverage or amateur bands

only. Look over the model of your choice at your dealers. You will find the

quality of its construction as impressive as its performance.

NATIONAL COMPANY, INC., MALDEN, MASS.

ACCURATE TUNING

A rugged precision condenser, driven through a
preloaded gear drive, provides smooth tuning free
from backlash. The full vision dial used on the
NC-100A, NC-100XA and NC-10IXA is shown at the
right. Separate direct-reading scales are used for
each range. In addition to swinging over the scale,
the pointer moves radially when the coil range is
shifted so that it points directly to the frequency.
A separate vernier disl is added for precise logging.

MOVABLE COILS

The movable coil tuning unit combines the convenience of
a coil switch with the efficiency of plug-in coils. The large
cast aluminum shield in the Lase of the receiver has a
separate shielded pocket for each of the RF and oscillator
coils. This heavy shield moves bodily on its track when
ranges are changed, bringing the desired coils directly
below the main tuning condenser and tubes, thus providing
the shortest possible leads. Unused coils are moved out
of the way, coatributing to the receiver's completz freedom
from dead spots.

www americanradiohistorv com

HIGH PERFORMANCE

The Il-tube superheterodyne circuit of these receiv-
ers gives high signal-to-noise and great sensitivity
and selectivity. To the fine basic circuit have been
added all those features which years of experience
in building fine communication receivers have shown
to be helpful. These include a new noise limiter
of truly remarkable effectiveness and {on the "x'*
models}) a crystal filter with wide range control
of both phasing and selactivity.
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1, E. SMITH, President, Nationa! Radio Institute
Established 25 years

Heo has directed the training of more men for the Radio
industry than anyene else.

Set Servicing pays
many Radio Tech-
nicians $30, $40, $50
a week. Others hold
their regular jobs
and make $5 to §$10
extra a week in spare

Broadcasting Stations em-
ploy operators, ina
stallation, mainte-
nance men and Radio
Technicians in other
capacities and pay

Loud Speaker System
building, installing,
servicing and operat-
ing is another grow-
ing field for well
trained Radio Tech-
nicians.

Trained These Men

I ] $10 to $20 Week in Spare Time
.. = N

#1 repalred many Radio scts when I was on my
i
d l_i

tently Lessots, 1 made $500 tn a year and a half,
and [ have made an averake of 10 to §20 2

week ast s

JOIIN JERRY,

Makes S50 to $60 a Week

*1 am making between $:0 and 360 8 week
after all expenses are paid, and [ am getting
all tho Racio work 1 can take eare of  thanks
to N. R 1° II. W. SPANGLER. 126} 8,
Gay 8t.. Knoxville, Tenn.

e time
1529 Arapahoo St., Denver, Colo.

Operates Public Address System
oI have a positlon with the Los Angeles Civil
Service, operating the Public Address Nystem
In the Clty Hall touncll. My Is $17
month.”” 1. 11. tOabh. R Lu. <uy 1L
Los Angeles. Ca

ﬁmp/zlzsfmﬁ&

[ want to prove our Course gives practical. money-
making information. that it is casy to understand

what you need to master Radio. My sample lesson
text, “Radio Receiver Troubles—Their Cause and
Remedy,” covers a long list of Radio receiver trou-
bles in A.C.. D.C., battery, universal, aute, T.R.F.,
super-heterodyne, all-wave, and other types of sets.
And a cross reference system gives you the probable
cause and a quick way to locate and remedy these
set troubles. A special section is devoted to receiver
check-up, alignment, balancing, neutralizing, test-
ing. Get this lesson Free by mailing the coupon.

Please

“Be a RADIO Technician

Many make $3[] $4ﬂ 3 B() 2 week

| will train you at home For many Good
Spare Time and Full Time Radio Jobs

Radio is a young, growing field with a
future. It offers you many good pay spare
time and full time job opportunities. And
vou don’t have to give up your present job,
go away from home, or spend a lot of
money to become & Radio Technician. I
train you right at home in your spare time.

Jobs Like These Go to Men Who Know Radio

Radio broadeasting stations employ engi-
neers, operators, technicians and pay well
for trained men. Radio manufacturers em-
ploy testers, inspectors, foremen, service-
men in good-pay jobs with opportunities
for advancement. Radio jobbers and deal-
ers employ installation and servicemen.
Many Radio Technicians open their own
Radio sales and repair businesses and
make 330, $40, $50 a week. Others hold
their regular jobs and make $5 to $10 a
week fixing Radios in spare time. Automo-
bile, police, aviation. commercial Radio;
loudspeaker systems, electronic devices, are
newer fields offering good opportunities
to qualified men. And my Course includes
Television, which promises to open many
good jobs soon.

Why Many Radio Technicians Make
$30, $40, S50 a Week

Radio is already one of the country’s large in-
Justries even though it is still young and grow-
ing. The arrival of Television, the use of Radio
principles in industry, are but a few of many
recent Radio developments, More than 28,000.-
000 homes have one or more Radios. There are
more Radios than telephones. Every year mil-
lions of Radios get out of date and are replaced.
Millions more need new tubes, repairs. ete.
Over 5,000,000 auto Radios are in use and thou-
sanids male are being sold every day. In every
branch Radio is offering more opportunities—op-
purtunities for which I give you the required
knowleilge of Radio at home in your spare time.
Yes. the fow hundred $30. $40. $50 a week jobs
of 20 years airo have grown to thousands.

Many Make $5 to $10 a Week Extia
in Spare Time While Learning

The day you enroll, in addition to my regular
Course. I start sending you Extra Money Job

Good for Both

Sheets which start showing you how to do ae-
tual Radio repair jobs. Throughout your course
I send plans and directions which have helped
many make $200 to $500 a year in spare time
while learning. I send special Radio equipment
gshow you how to conduct experiments, build
circuits.

You Learn About Television, Intercommunicating
Systems, Elecironic Control Devices

The N.R.I. Course is up-to-the-minute, It gives
you the ground-work you need for all profitable
Radio fields. You get complete training in mod-
ern Television systems. How to install, adjust,
service Television sets and antennas is covered.
Television texts are kapt right in step with new
developments. You also learn about practieal
electronic control equipment, including photo-
electric counters and safety devices, electric eye
burglar alarms, fire and smoke detectors, and
wireless remote control units. The N.R.L
Course is not only basic but highly practical.

Gel Sample Lesson and 64-Page Book Free

Act today. Mail coupon now for Sample Lessen
and 64-page Book. They're FREE. They point
out Radio’s spare time and full time opportuni-
ties and those coming in Television; tell about
my course in Radio and Television ; show many
letters from men I trained, telling what they
are doing and earning. Read my money back
agreement. Find out what Radio offers you.
Mail coupon in envelope or paste on penny
postcard —NOW.

J. E. SMITH, President,
Dept. OFB3, Nati 1 Radio Instl
Washington, D. C.

64 PAGE BOOK =
SAMPLE LESSON ﬁ:l—h

I ).E. SMITH, President, National Radio Institute
3 Dept. OFB3, Washington, D. C [ ]
Without obligating me. matl your Samble Lesson amd Gl-prse ook FREE. I
l I am particularly interested in the Lranch of Radie checked belowr, (Please write or print Dlainly.
No salesman will call l
| Radio Service lusiness of My Own ] Loud Speaker Systems, Installatlons and Sersice
Service Technleian for Retail Stores Auto Radio Installations and Service
[ ] (] Spare Time Radio Repair Work Television Station Operator I
O Moadeasting Station {nerator ) All-around Senvicing Teehnleian
] T30 vou hase not decided which bramh you prefer—mail coupon now, for information to help you declde.) I
I Name ..... Ceeaenen 5568 00008a806560 Veraurnaas HOAABAB0GANE BHEAa0a 86 00aaEaaAR0 varaea ABe ....-.n 0
. 1
1 Al LR L T LR I
T - SUALE oeeeee 14X1
l--—-----—————————-——-—-I

Mention This Magazine When Writing
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"This Radio"—by Hugo Gernsback
March of Radio

Frequency Modulation Converter
—Ricarde Muniz, EE-..........

R.&T. '40 Communications Recejver
@

RADIO CONSTRUCTION
Frequency Modulation Converter . .
R.&T. '40 Communications Receiver

2l Meter Converter—Harry D.
Hooton, WB8KPX

Mobile 10-Meter Rig—Howard G.
McEntee, W2FHP

A.C.-D.C. Frequency Meter ... ..

Compact AC.-D.C. 2!/ and 5
Meter Receiver—Burt L. Zimet,

W2Jux

EASY SET BUILDING
Pigmy -Tube All-Electric, AH-Wave
Receiver—H. G. Cisin, M.E. . ...
Simple Crystal Receiver
One Tube "DX" Eavesdropper . ...
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In July Fssue

A Beginner's All-Around Rodio Test Set,
by Chas. R. Leutz

Part 2—Frequency Modulation Con-
verter, Ricardo Muniz, E.E.

One-Tube Beginner's Transmitter, Her-
man Yellin, W2AJL

More [-tube DX Circuits for the Be-
ginner—Besides alf the New depart
ments—including Electrical Experi-
ments, Patents, Photography, etc.

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

ROBERT EICHBERG, Television and
Photo Editor

In This Gasue

Power-Supply Design—Chas. T. Kolz,
Jr, W2BKZ ... .. ... ... ..., 86

Compact AC.-D.C. 2%, and 5
Meter Receiver—Burt L. Zimet,
Ww2JUX o .. 88

Amateur Relay of W2USA Pro-
grams—Arthur H. Lynch, W2DKJ 90

Plaque Award for Best Ham Station

Photo ....................... 92
@
APPLIED RADIO
Adding External "DX" Loop to
Portable Receivers — Chas. R,
Lleutz . ... ..., 94
How to Use "V" Aerial to Best
Advantage .. ... ... .. ... ... 96
[ ]
NEW FEATURES
Radic Hookups ................. 100
Electrical Experiments . .......... 1o
Experimental Radio .............. 112
Radio Patents .. ... ............ 13
®
TELEVISION
News of Television ... .. ... ... 70
Television Department — Including
Foreign Digest .... . .......... 97
Farnsworth Developments ........ 97
Du Mont 20" Television Set ... ... 97
Color Television ................ 98
An Open Letter to the F.C.C. .... 99
New Television Patents .. ........ 1K}

R NEW STYLE

has been adopted for the makeup of
this and succeeding issues of RADIO &
TELEVISION. A number of new depart-
ments have been added in response to
readers' requests. Also note that all
articles run complete, without continua-
tions. In order to help you find the de-
partments quickly, subject titles have
been incorporated in the running heads
ot the top of each page.—The Editors

RADIO EXPERIMENTS

Magnets with Yacuum Tubes ... ... 12
Recording Progrems .. .. .. ..... 112
Ultra-Sonic Seund .............. 112

[
ELECTRICAL EXPERIMENTS
Small High Frequency Coil ... ... 110
Simple Arc Welder ... .... .. ... 110

Home-Made Electric Drink Mixer.. 110
Photo-Cell Exps. in Your Lab. ... I]1

MISCELLANEOUS

How  Amateur Stations Relay
W2USA Programs from New York
World's Fair—Arthur H, Lynch,

W2DKJ .. 90
Adding External Loop Increases

Portable DX Range—Chas. .R.

Leutz .......... 94

How to Use the "V" Type Antenna
—H. D. Hooton, WBKPX ...... 94

Radio Hookups ... ... ... ... ... 100
One Tube Receiver Construction 102
Question Box ................... 106
Radio Kinks ................... 108
Electrical Experiments .. ... ..... 110
Experimental Radio .............. 112
Readers' Letters—What Do You
Think? ... ... 57-114
New Radio Apparatus .......... 15
Book Reviews ................ .. I8

Short Wave Station List Corrections 120
[

PHOTO FEATURES
Photographs with a Purpose—Kate

Smith, CBS. ... .............. 123
Color Separation Negatives with-
out Headaches!—Tracy Diers .. 124

Cover Composition by Hugo Gernsback and Thos. D. Pentz

RADIO & TELEVISION—Published monthly on the tenth of the momgx. Entered as second-class matter Feb. 15,

1938, at the post office at Sprinffield. Mass.. under the act of March

. 1879, Trademarks and copyrights by per-

mission of H. Gernsback. Text and fllustrations are copyright and may not be reproduced without Dermission. Sub-
scription price $2.00 2 Year in the United States and Dossessions and Canads. $2.50 in fareign countries. Make al]

subscription checks payable to Popular Book Cerporation

Published by Popular Book Corporation. Publication Office—29 Worthington St.. Springfleld
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Executive Offices—20 Yesey 3it.. New York. N.Y.
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@ Complete Radio Engineering Course In 96
wooks., Bachelor of Science Degree. Radio
(television. talking pictures and the vast
electronic feid) offers unusual opportunities
for trained radle engineers, Courses alse 0
Civil, Efsctrical, Mechanical, Chemical, Aero
nautical Engineering; Business Administration
and Accounting, Tuitlon. living costa low
World famous for technical two-year courses.
Special preparatory dopartmeni for those whu
tack reauired high school work. Students from
all parts of the world. 57th year. Enter June,
September, January, March, Write for catalog.

2460 COLLEGE AVE. ANGOLA, IND

TRI-STRTE COLLEGE

gNI®

suvaAZ NI 3IYDHI] -

RADIO COURSES

Start September

RADIO OPERATING—BROADCASTING
RADIO SERVICING — a practical  courie
RADIO AMATEUR CODE @ TELEVISION
ELECTRONICS—1 yr. day course 3 yrs. eve.

Day and Fvening Ciasses. Booklst Upon Requaast.
New York Y.M.C.A. Schools/

8 W. 84th Street New York City,

LEARN RADIO

TELEVISION

500 LICENSED graduates placed in past 7 years
in shipping, broadcasting. aviation, police, etc.;
we also teach radio servicing and repairing; new
beginners' class now forming; 60-page catalog
free; oldest. largest and best equip

MASS. RADIO SCHOOL

18 BOYLSTON ST., BOSTON Est. 1899

AMATEUR RADIO LICENSES

Day and evening classes in eode mmd theory

Home Study Courses

P 1

AMERICAN RADIO INSTITUTE

11E BEIALDWAY HEW YORK., N. ¥

RADIO TECHNOLOGY

RCA Inatitutes offer an intensive course of high
standard embracing all phases of Radio and
Television, Practical training with modern
equipment at New York and Chicago schools.
Also specisllzed ecuraes Home  Study
Courses under “'No obligation™ plan. Catalog
Deopt. RT-40.

RCA INSTITUTES, INC.
A Radio Corporation of America Service
75 Varick 8t.. New York. 1154 Merchandise Mart. Chicago

RADIO

ENGINEERING,

broadeasting. aviation and police radio. servicing, marlne
radlo telegraphy and telephony, Morse teiegraphy and
rallway Sccounting laught thoroughly. 48 weeks® Engl-
neerlng course equivalent to 3 years of collegs radio work
All expenses low, Catalog free. School established 1874.

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

=

TELEVISION

No matter where You are of what you do.
Nationsl th" a comblets l.rllmni‘ p'.linn for
(3

¥ your cir ional's
plan is for those seeking immediate shop-
tealning as well as for those who cannot
g{lvo up present employment and income.

all coupon below for FREE literature.

NATIONAL SCHOOLS

["NATIONAL SCHOOLS. Depr  RT-G
e

Please Mention This Magazine When Writing Advertisers

phe-tosted Thaiing

Readers’ Letters

What Do YOU Think?

READS “R.&ET.”
COVER TO COYER
Lditor,
| Herewith a photo of my “listening post”.
| My receiver is a Hallicraiter SX-9. 1 am
a member of the Short Warve League. Have
a V.A.C. and 39 countries verified.

I use “R&T.” exclusively, I am very
much interested in the photos of various
QSL cards and ather S\ listening posts.
[ always read R.&T. from “cover to cover”
several times. Keep up the FB.

Roy RiepeL,
725 N. Belleview P1,
Indianapolis, Indiana.

If You Hear “Hams’’—What to Do
L‘dih)l',

I have been listening to the grumblings
oi the SWL’s about not receiving QSL
cards from the Hams to whom they send
their reports. The Hams also come back
with retorts that stop the SWL's for a time.
but no matter what the retorts are, the
S\WL keeps right on grumbling. [ have got-
ten very sick of it all so I decided to write
this letter to help thase puor fellows that
just can’t seem to get the Haums to answer
reports and also to try to stop this unnec-
essary wrangling, so here goes, ’

First of all, don't send vour reports to
the phone llams, but instead send them w
the CW boys, for they'll he appreciated a
1ot more hy the fellow that runs 25 watts
[on CW than by the fellow who runs 150
watts on phone. I have myself sent reports
to 98 Hams and have received answers from
86 so you see that it isnt too bad to report
on the CW Hams. Not only do vou find
that yvour reports are answered more fre-
quently, but vou will find speed at copying
cade zoill increase!

[ Secondly, you shoull make your reports
| brief and to the point. Your reports should

contain an RST report. a report on QRM

and QRN, and a report on weather and

temperature conditions under which  the
| signal is being received. It is also good
practise to put in the type of receiving equip-
ment that is being used at the receiving
shack. You would do well to put in a baro-
metric report. for I am sure that there are
a few Hams interested in such reports.

Lastly, and before I close, I miglt say
that it is advisable to enclose sufficient post-
age to ensure the return of a QSL card.

73 and [ hope your QSL cards pile up!

{ 4600 Su. Figurton 5t Los Anpeles, CoB L et ] l Please don't send an SWL card.

| Fesee send free Literatnre and fult detatls. h Romxey MILLER,
| M WGt 1 4315 Elm Street,
] auumsse || Newport, R. L.
LI 1 sara——__ 3| (More Readers’ Letters on payc 114)

wwWw americanradiohistorv com

\fLL SHOW YOU HOW TO MAKE

REAL MONEY N RADIO
= o TELEVISION

Now
Kreactical

HOME TRAINING

ﬁa'!: you

YOU GET wick
PROFESSIONAL [ _
TEST | {
EQUIPMENT plus '
EXPERIMENTAL

OUTFITS!

o T

146 RADIO PARTS
RADIO TOOLS

AN-Purpose, All-Wave
ANALYZER

/.

I'LL PROVE THAT
YOU CAN HAVE

A GOOD JOB IN RADIO . . .
OR A BUSINESS OF YOUR OWN

1 offer you new and altogether differcnt 1ype of
praeticy]l Training for 3 money-muklng career in Radio
Noo matter i you desire 10 BE YOUR
1 own business. or hiold down a geod
my Personallzed Training will give you

the useful knowledge to win success.
EASY TO LEARN—EARN FROM THE START

YOU DO PRACTICAL FXPERIMENTS with real
Radle Fauipment . "“with your own hands. Thus the
principles of Itadio become erystal-clear 1o you. T
vuliable spare-time DBUSINESS RUILDERS 1 supply
| w1l show yedi Lo o ot tlus knowledge to work in
handling protitable Radio sernice jobs while learning

NO PREVIOUS EXPERIENCE NEEDED

.. difference what yonr eduration has lLeen

It _mukes
My Trull:lm! starts at the lieginnlag of Radia, covers in
sunlil terstartably  Siyle all essert il sublects
lecluding  Televislen, Electronles, Facsimlle  Radio.

jladio Set Nepair and Installation.

READ WHAT THIS STUDENT SAYS

Earned $250. Since Starting Course
1 fave iedy smupleted one thirg of the Sprayberry
11 tind It very interestiag, whili makes it
pigy 1o L By levoting xeveral

v

Tanns  *p

s dally ta studying and servicing 1 luto o

about  $ui0  gruss  slnee  starting the
l‘oum “"¥arl W. Hostetter, B No 4
Lebanon, 1'a

SERVICEMEN

ced inil fi thoac
.!.lrgﬁf; i#dmio. GI:“C:I’::E(ELS' details
in my FREE 53-page Book.
REMEMBER — THE SPRAYBERRY

COURSE 1S SOLD UNDER_A
MONEY-BACK AGREEMENT

RUSH s COUPON

',{e:.-i. BIG

DON'T DELAY! ACT NOW!

SPRAYBERRY ACADEMY OF RADID

F, L, Sprayberry. Pres. )

345.F University Place, N.W., Washington, D. C.
Plense send me FREE cony of “HOW TO MAKE

MONEY IN RADIO.™

I

NUAME o, cvenon-cs s anesen Age ...... I
ADAPOSS + ovaronnmns s ronmmonaubsons aeae I
Lol 1 LR LLaSlate Lo

Tear off this coupon, I envelone or paste on
penny posicatd. Servicemun—Check here O.
———— —— =
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... THESE OUTSTANDING SHORT WAVE BOOKS

w Available AT YOUR DEALER!

OU buy parts. tubes, kits,
of short-wave fans do.
able at your favorite radi

D

- S
e |

101 SHORT WAVE
HOOK-UPS

Compiled by the Editors of
RADIO & TELEVISION

Here js a wortnwhile book that every
short wave listener. every short wave
fan. and every short wave amateur
has wanted for a long time. It gives
you the 101 best short wave hook-ups
which have appeared heretofore,
50c

100 Hiustrations
72 Pages

HOW TO BUILD AND OPERATE
SHORT WAVE RECEIVERS

This is the best and most up-to-date back on
the subjeet, It is edited and preépared by the
editors of RADIO & TELEVISION and
contalns 2 wealth of materfzl on the bulld-
Ing and oberation. not only of typical short

wave receivers. but short wave converters
130 Hustrati

1§ ustrationa

72 Pages soc

= .
' MﬂSTli’OPUlA“

RECEIVERS |

ND
Ow TO MAKE A
HO¥ vomi THEM

TEN MOST POPULAR

HOW TO MAKE AND WORK THEM

'{:?l)%loed\‘llor]:‘ of RlADl% & TELE!-
'+ V& electe Len  gut<
S“ORT WAVE standing short u‘-are receivers and

these aré described in the new vol-
Each recelver is
frated with a complete layout, ple-
torial representation. photographs of
the set complete,
worthwhile specifications,:

?5 Hlustrations
40 Pages

SHORT WAVE
RECEIVERS

fully iius-

hook-up and all

25¢

ALABAMA
Walther Bros., Montgomery

ARIZDNA
Sam’s Cigar Store. Phoenlx
CALIFORNIA

Electrie S“Tlﬂ:' Co.. Oakland
Radio Sus)py Company. Los Angeles
Radlo Television Supply Ce.. Los An-

Feles
Pacific Radlo Exchange, Inc.. Los An-
geles

Western Auto Surnlz. Los angeles
Zack Radio Supply C¢ Los Anmeles
Vroman's Book Store, Pasadena
Western Rudio & Elec. Co.. San Diezo
Scott Vfclk)leszle Radio Co.. Long Beach
A Electrie Co,. San Franciseo

Bogk Co.. San Francisco

<k Radio Supply Co., San Francisco
Radio Sbecialties Co.. San Jose

COLORADO
Intcrstate Radio Supply. Denver

CONNECTICUT
The Edward P. Judd Co., New Haven

DELAWARE
Wimington Elee, Spec. Co.. Inc.. Wil-
mington

FLORIDA
Radio Accessories Co.. Orlando

GEOQORGILA
Radio Wire Television. Inc.. Atlanta

ted ILLINOQIS o
Allied Radie Corparation, engd
Walter C. Braun. Inc., Chicaro
Chicako Radio Apparatus Co.. Chicago
A. € McClurr & s, ieago
Midwest Radio Mart, Chicago
Newark_Electrie C

Sears, & Co.
Max Siein & €Co., Chicago
Montgomery Ward & Co., Chicano
Radle Wire Television. Ine¢.. ChicaFo

INDIANA
Yan Sickle Radie. Indianapolls

LOOK FOR YOUR NEAREST DEALER

dealers in all parts of the world where our
your next shopping trip be certain to examine these volumes.
You're sure to want them for Your technical library.

For convenience the publishers list below
booke are available. On

MASSACHUSEYTS
Dewolfe & Fiske Co.. Boston
The Personal Book Shop, Boston
Radio Wire Television. Enc.. Boston
Library Book House, Springfleld
Tremont Elee. Supply Co.. Boston

MICHIGAN
Rissi Brothers, Detroit

MINNESQTA a
St. Paul Book & Stat. Co.. St. Faul

MISSOUR]
Burstein-Applebee CQ.‘.: Kansas City

Radio Labs., Kansas ¥
Walter Ashe Radio_ Co.. St. Louis
Van Sickle Rudlo Co.. St. Louls

NEBRASKA
Radio Accessories Company, Omaha

NEW JERSEY
Radio A‘mar:mé: Co.. Newark

United itadio .. Newark
Radlo Wire Television, Inec.. Newark

NEW YORK
Fort Orange Radijo Dist. Ca.. Albany
Radie Wire Television, Inc., Bronx
Radio Wire Televislon. Inc., Jamaiea.

Harrison Radio Co., New York City
American News Co.. N J
Boker & T,

. Co.. New York City
Van Riemsdyck Book Stores, New York

Ragio g&" Television. 1Ine.,
v
H. W 0., New York City

. Wilson Co,
Ragdio Parts & Equipment Co.. Rochester
M. Schwartz & Soh, Schenectady

New

POPULAR BOOK (i
20 Vesey Street. New York City.

accessories from your local radio dealer—that’s what countless thousands
Now through a nation-wide distribution service our numerous hooks are avail-
o dealer—right where you buy other radio
saves time and vou can inspect the books before you buy. Ask
advertised on this page—they're always in stock.

equipment. It’s more convenient,
your dealer to show you all the books

HOW TO GET
BEST SHORT WAVE
RECEPTION

M. HARVEY GERNSBACK telig
You everything you have ever wanted
to know about short wave reception.
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listener and radio fan for many years.
Bives you his long cxDerience in radio
reception and all that goes with it.
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HOW TO BECOME AN AMATEUR
RADIO OPERATOR

By Lieut. Myron F. Eddy. whose experiencs in
the amateur field has made him pre-eminent in
this line.

If you intend to become a licensed code oper-
ator, if you wish to take up phone work evcntu-
ally—this is the book you must get.
150 Hlustrations
72 Pages

50c

THE SHORT WAVE
BEGINNER'S BOOK

Here 13 1 book that solves Your short
wave problems—leading you in easy
stagesr from the simplest fundamen-
tals to the present stage of the art as
it t3 known today. It is the only
tow.priced reference book on short
waves for the beginner.

25¢
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Editorial'

This Radio

By HUGO GERNSBACK, Editor

ADIO—one of the newest vet one of the greatest arts of all
time—encompasses stuch a vast territory that it beconies more
difficult from vear tu year to keep abreast of it. Even the

radio expert himself finds it difficult to keep up with all the new
uses that radio and radio instrumentalities i< put to. Radio has
long since outgrown the purely communication angle with which
it started out originally in 1900

Every day sces further applications of the radio art which
branch out with great rapidity. Yet, with all of the tremendous
activity going on in the various branches of radto, it might be
said that we are still at the very early beginning, and that the
greatest and most revolutionary applications of radio and its in-
strumentalities are still to come.

Ranto & TELEVISION in coming issucs will make it our mission
to inform you of all the newer uses of radio in every phase,
hecause it is felt that during the vears to come, those who keep
track of these newer applications will not fail to derive many
Lenefits from them. Industries spring up around new radio instru-
mentalities almost overnight, and it behooves us, therefore, to
Lkeep track of what is going on in the vast realm of radio.

Here are a few recent applications which vou might find of
some interest. As vou will note, they are all odd uses of radio and
its applications, and may perhaps give vou foed for thuught.

RADIO CLOCK. Recently, the well-known inventor of electric
time-picces, such as the Telechron clock, Henry E. Warren de-
vised a timepicce which is so accurate that it dees not vary more
than a second in a montl. The inventor has built such a clock for
a well-known Western astronomical observatory, He calls his
latest invention a “singing clock.” The “singing” is caused hy a
metal string which is vibrated clectro-magnetically at a rapid rate,
giving a low tone which cannot be heard by the ordinary car.
Actually, the entire mechanism works by means of vacuum tubes
and other radio components.

RADIO MICROSCOPE. A new eclectronic microscope has
been demonstrated by the Radio Corporation of .\merica, just as
we go to press, Former microscopes—indeed, the most powerful—
cannot magnify more than ahout 10.000 diameters without blurring
and distortion. Indeed. 1o ordinary microscope which uses a wave-
length of visible light can magnify further than that: the limita-
tion of light itself interposes a barrier which remains insurmount-
able. Hence, scientists for many vears have tried to fied better
means than light for magnitication. This they found in electronic
devices, whereby electronic images are enlarged: not by light
ravs, but by electronic means using radio instrumentalities. and
the resulting enlargement is thrown on a fluorescent screen where
it can then be photographed, With this new microscope, it will be
possible, RCA investigators believe, to get future enlargements as
great as 500000 diameters—a thing undreamt of lhieretofore.

MINES AND RADIO. The so-called “magnetic”™ mines, of
which we have heard so much lately. owe their great effectiveness
to radio means. whereby radio tube amplitication is made use of
inside the mine. The system is a rather complex onc. but the
heart of the sensitive arrangement lics, of course, in a type of
radio amptifier which gives its effectiveness and cfficiency to the

for June, 1940

mine. Incidentally, all of the Great Powers arc working feverizhly
on new types of mines, and there are many rumors of espevially
deadly ones now being experimented with, These new wines are
only dangerous to the enemy; never dangerous to those who plant
them, It is understood that again radio plays its role in this type
of mine, and vessels are cquipped with a special generator to send
out a train of waves which ¢nly the makers of the mines know.
This then renders the mine ineffective and inoperative. The mines,
being seli-regulated to a predetermined distance Telow the surface
of the water, cannot be removed by mine sweepers, but the instant
an enemy veasel approaches, the mine beconies cffective and ex-
plodes. Tt is said to be especially dangerous for encmy submarines
rot provided with the secret safeguard. Incidentally, the British
found a partial answer to seme of the German “magunetic’ nines.
Britiah ships arriving i the United States lately have been
equipped with several turns of heavy cable, wound around  the
ship itself, By this means the “magnetic” mine mechanisin lias
lLecen counteracted. It is thought that a special magnetie field, which
is produced on board the ship. is supposed to negate the magnetic
field of the ship proper. The idea here, no doubt, is to balance out
the powerful magnetic field normally surrounding a steel vessel
of large size. Evidently these devices have been more or less suc-
cessful, because sinking by mines. as far as Allied ships are con-
cerned. has declined very sharply of late.

THE RADIO DOG. "Down vonder,” in Australia, a police
constable has a large police dog who has been brought up by
radio—nelieve it or not! The dog carries with him a light weight
portable receiver, equipped with a loudspeaker. His master then
speaks into the microphone of a small portable transmitter and
the dog hears “His Master's Voice™ within a radius of about 1009
vards. By this means the dog actually is made to go through his
paces in a most startling manner. He will periorm all sorts of
difficult tricks at a distance. as leng as he is under the command
of his master’s voice. Here again is a simple application of radio
for stumt and entertainment purposes that has not been fully
expluited as vet. The possibilities here seem to be endless.

What alout horse-racing without jockeys? Well-trained race-
horses can be made to go through their paces by the jockev's
word. A not-teo-complicated harness can he devised casily to
eliminate the spoken word of the jockey, so that instead, by radio-
mechanical electric-tele-control, the race-horse is made to run the
race. Thus. for instance, the reins and whip are electrically con-
trolled in the same manner. The whole apparatus could be built
into the shape of a man. In other words, a jockey dummy, with
all the radio-electro-mechanical apparatus inside of the dummy,
As far as the horse is concerned, e wouldn't know the difference—
and we have here an entirely new means of horse-racing without
a human being on the horse. Fach dummy, of course, would have
to work on a slightly different wavelength, so that the jockeys,
weho weould sit in the grandstand, before their cuntrol-buards, could
create no radio-interference with cach other. I have wunly men-
tioned this one example; other similar radio applications suggest
themselves. such as the corrat and the roundup. and they could
easily be arranged Ly any wide-awake radio man.
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ATOM SMASHER!

Using their new 65-foot-high electro-
static generator as a cannon for shoot-
ing protons into the cores of three different
clements, the investigators have not only
changed one metal into another but have
produced new measurements of the masses
of atoms and high voltage standards by
means of neutron emissions,

High voltage measurements are made by
means of this electroscope at the control panel
Westinghouse’s 65 foot high "atom smasher".

Television Ne

® ANNOUNCEMENT that the National

Broadcasting Company has filed applica-
tions with the F.C.C. to construct and
operate television stations in !'hiladelphia,
Washington and Chicago focussed interest
on the new radio relavs by which RCA
plans to interconmect television broadcast-
ing stations in various cities. The new
system was recently tested with a series of
“centimeter wave” radio relays between
New York and Riverhead, L. I,

Power for the station, which operates
unattended, is supplied from the nearby
public service sources; it will auto-
matically switch to use of its own emer-
gency power supply, if line voltage fails
and returns—again automaticallv—when
power service is restored. Operation of the
relay stations may be started and stopped
by radio signals sent over the circuit.

The developnient of a new, “inductive”
type of radio tube has made possible the
reliable transmission of very high fre-
quencies between relay points separated by

.
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March of Radio

NEWS BY RADIO

When the Nazis marched into Denmark,
an act shortly followed by a declara-
tion of war on Germany by Norway, the
British broadcasting stations were slow to
carry the news. When it finally did go on
over their short wave transmitters, the com-
mentator remarked that the only informa-
tion Britain had concerning the new devel-
opments was from press reports radioed by
American transmitters, A possible reason
for this was that telephone communications
between Scandinavia and the British Isles
went out when the Nazis went in! .\ short
time thereafter a Norwegian radio station
confirnied the reports.

NBC ISSUES FIRST SHORT-WAVE
RATE-CARD

The first of its kind ever issued, a new
rate card covering commercial interna-
tional broadcasting to Latin America has
just been announced by NBC. The new card
applies to both WNBI and WRCA and
periits spousors to take as little as 5 min-
utes on a thirtcen week contract. Three
languages—Spanish, English and Portu-
guese—arc covered on the card. Last March
a leading oil company sponsored the broad-
cast of the Louis-Godoy “fight” to South
America,

"

he above sent over the ham bands
welded WICHD to W2MSC. The for-
mer is the call of Lenore Kingston, radio
actress in Chicago, the latter that of Joe
Conn, RCA television engineer in New
York. Lenore and Joe conversed over the

1"

short waves for about a year. One night
Joe asked the momentous question. Lenore
replied “dah dah dah ditdahdit” and a few
days later he flew out to Chicago, where
they were wed. Lenore will go to New York
when roles in present NBC serials have
been completed.

twork Tested — Expansion Planned

25 to 50 miles with a radiated power of less
than 5 watts,

In the system recently tested the first
relay point is at Happauge, L. 1. Here the
television signals radiated from the NBC
television transmitter in the Empire State
Building, New York, at a frequency of
4525 megacycles, are received and ‘‘de-
tected,” to provide the video component, the
band width of which is 4 megacycles. This
is used to control a transmitter with multi-
stages of frequency fripling, and embodying
RCA developments in frequency modula-
tion, At its first stage of conversion into
centimeter waves, the video component is
employed to frequency modulate an oscilla-
tor producing 52.6 megacycles; at the sec-
ond stage, the frequency becomes 158 mega-
cycles: and in the final stage it is 474 mega-
cycles (.63 or about 2/3 meter).

At the second relay station the signal is
received at 474 megacycles and converted
to 100 megacycles, after which it is passed
through a multi-stage amplifier, which in-

TING
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e
mEcacveLes
FROM

HAUPPAUGE, Lt
15 MILES

TO RIVERNEAD, L. |
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creases its energy to about one watt. This
energy is fed to an inductive tube operating
as a converter, and the frequency is in-
creased to 464 megacycles. After passing
through another inductive type tube used
as a straight amplifier in the final stage, the
464 megacycle wave is radiated from the
transmitting antenna. The overall repeater
gain is about 75 decibels,

At the final station in the relay link, the
signal is received at 464 megacycles and
converted to 100 megacycles, as in the pre-
vious station. After being amplified it is
passed on to a second converter, where the
frequency is further reduced to 29 mega-
cycles, andt in the process of detection, the
signal is changed from its characteristic of
frequency modulation to one of anplitude
modulation. After further amplification at
the video frequency, it is then ready to pass
along to a sccond television broadcasting
station, where it may be employed to modu-
late that station’s transmitter. Illustrations
below show the 3 relay links as tested.

SUPERHET-

ERODYNE

RECEIVER
AND

N
AMPLIFIER
loom.c\_t

RECEIVING.
ANTENNA

CONVERTER

= 29m¢ —_.i

| DETECTOR

FOR PICTURE
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AT STUDIO OF QRIGIN ~™*

SPECIAL CABLE ’ro/‘

SECOND BAOADCASTING
TRANSMITTER

® INSTALLATION

AT RIVERHEAD, L.I.
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Measures Lightning Strokes

The instrunent pictured herewith, known
as the fulchrenograph. mceasurcs the
magnitude of current and the time of dura-
tion of lightning strokes. It is located in a
laboratory atop the University of DPitts-
burgh's “Cathedral of Learning.” Developed
by Westinghouse engincers the instrument
consists essentially of a motor, arud a slotted
aluminum wheel filled with laminated per-
manent magnet steel which projects like
fins from cach side f the wheel, Thie wheel
rotates hetween two coils which carry the
total surge current from the lightning stroke.
Current in the coils praduces a magnetic
ficld proportional to the surge current at
any instant. and the maanetic steel slot or
fin on the recording wheel which happens
to be passing in that magnetic fickl is mag-
netized in proportion to the amount of cur-
rent that is carried by the stroke in time
divisions as brief as 40 millionths sec,
Two recorder wnits are used at the

Cathedral lightning station. One is a high

Metal Horns

Furﬂwr experiments are being conducted
by Bell Laboratories on the dircctive
characteristics of metal horns of rarious
sizes and shapes when used as transmitters
of clectric waves. By designing the horns
with various degrees of taper and in differ-
ing lengths the wave can he made to follow
a path of almost any desired shape. .\ gain
of 28 decibels was obtained as compared
with  non-directional  transmissions.  The
horns possess a reasonably flat frequency
characteristic. It is believed that further
research will reveal still greater improve-
ment on this means of transmission,

FREQUENCY MODULATION
ADVANCES
Freqm'm')‘ Modulation is coming in for
attention all over the U, S, and one of
the latest networks to Decome interested
is the Don Lee Droadcasting System, I
a permit for the construction of an .M.
station is granted by the F.C.C. the station
will be erected on Mount Lee together with
a suitable anteuna. Mount Lee 1s on the out-
skirts of Los Angceles, Calif.

for June, 1940

speed wheel containing about 400 iron fins
and whirling continuously more than 3400
times a minute, completing a cycle in one-
sixticth of a second or 17,000 microseconds
(millionths of a second). The spacing of
the fins and the rapidity of the wheel enable
it to make a record every 40 microseconds
or 40 millionths of a second. The result is
a schematic picture of the wave shape and
surges of a single lightning stroke. The
second wheel is slower,

The wheels are calibrated Dy means of a
lightning surge pencrator in the company's
high voltage laboratory by comparing the
magnetic reaction of the steel fins to an
artiticial lightning surge and the wave shape
of the surge as reproduced by a cathode
ray oscillograpl.

With their new instrument the engineers
obtained a precise measuretent of a light-
ning stroke from the time it reached its
crest of 21,000 amperes until its current fell
toward zero aiter some 20,000 microseconds,
After only 100 microseconds the current
had already declined to 1,000 amperes, but
{from thi~ point the current fell relatively
slowly until it dropped to 100 amperes at
the 7500 micrusecond mark on the recorder.

Some 60 of these new surge recorders
have been in~tallad in strategic transmission
areas throughout the United States.

SHORT WAVE LEAGUE
BROADCAST

® ON the 3rd Sunday of each month from

2:15 to 2:30 a.m. Station TGI. 1310 ke.,
and TG2. 6190 ke.. will broadcast programs
in the Spatari language dedicated to the
Short Have Leoaue and to Ho Wintleld
Secor, its Assistant Sccrctary. Beautiful
verification cards will le sent to all who
report reception of the broadcast. Thise who
hear these programs should address Daren
Franz Gall von Atlass, Radio Morse. Di-
rection General of Communication, Guate-
mala City, Guateinala, Central America.

WwWwWwW americanradiohistorv com

2000 VOLTS FROM HAMMER
BLOW

rap of the gavel on the crystal at the
left of the accompanying photograph
causes distortion of the erystalline structure.
As it is a piczo-electric crystal such

stresses impel it to develop a voltage—in
this case 2000 volts—from a good smart
rap. In any cvent the voltage geucrated is

sufficicut to catse a flash of the neon bulb.
This is a very striking demonstration of
erystal gnalities—and no pun is intended.
—Dhoto conrtesy DRell Telephone Labs.

THE GOOD NEW DAYS

Time reas when a sports cditor covering

a track meet had to be in the stadium
or el-e had to get some kind-hearted enl-
league to hat out a story for him to cover
his absenee, Spurts reporting is 1ew greatly
simplified, as witness the case of Daniel J.
Durval, sports  cditor of the Schenectady
Union-Star, Lolling back in a comiortable
armchair in his Lome city Duval watched
Fenske, Rice aud Ilerbert win varions
cvents in the Knights of Colanlas Track
meet at Madison Square Garden, New York
City, 142 miles away! The relay sy~tem
comprised four television transmitters, the
first seut the program from the track to
the Emydre State Buikling, whence it was
relayed 129 miles north to o donble rhonibic
receiving antenna in the Helderberg Hills
The third relay was L2 miles to W2X1B
which gave the hmages a fourth transniis-
sion.

hcift W aves
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Scientists See Frequency Modulation on New Scope

Some philosopher once said “believe only
that which you sce.” To prove some of
the advantages of frequency modulation,

General Electric Company enginecrs made
oscillograms of frequency modulation and
amplitude modulation modulated carriers.
Pcaks in the accompanying illustrations
show the difference between the two Sys-
tems. In the former system sounds are im-
pressed on the carrier wave, changing its
amplitude ; in the latter the amiplitude re-
mains relatively constant hut the difference
between the peaks is varied. What happens
when interference (“static”) impinges on
the wave is seen by the high peaks produced
in the amplitude modulation system. The
slight indentation in some of the peaks of
the irequency modulation system shows the
almost negligible effect of such interference
in this system.

Dramatic proof of frequency modilation’s
freedom from interference was had when a
1eceiver was operated in Steinmetz Iall at
the New York World’s Fair, where a ten
million volt discharge of artificial lightning
failed to mar reception to any great extent.

The oscillograms accompanying this article
show elapsed time of approximately 1/50
second.

Picture at left shows discharge to test F.M. At right top are AM. signals without and with interference; below them, the corresponding F.M.

F.C.C. Standard Interference Measurements

The Federal Communications Commission
in ruling un a frequency shift for station
KOY of Phoenix, Arizona, has held that
methods of calculating interference as cni-
hodied in the F.C.C’s propagation curves
take precedent over limited measurenients,
The reason for this was aconrding to the
1.C.C, that its methods are recognized hy
the radio industry as a whole, A grant to
the Arizona station was oppose | Ly KOAC
of Corvallis, Oregon.

“A careful review of the «xepii us filed
by the intervener and of the contentions of
any merit made in the briefs and upon the
oral argument reveals that the only issue
remaining for our consideration is that of
interference in nighttime service and that
this issue resolves itself solely into ques-
tions of fact,” says the Commission in
tuday’s Opinion and Final Order joined in
unanimously by the five Commissioners
present.

The Commission goes on to explain:

"The Commission’s present Standards of
Good Engineering Practice (cffective Au-
gust 1, 1939) dcal explicitly with the point
raised by the intervener. . . . While the
formal adoption of these Standards and
their official «ffective date is relatively re-
cent, the policy expressed in themn is of
some years standing and has been made
clear to the hroadecasting industry and par-
ticularly to its technical experts.

“The Commission’s curves are hased
upon averages arrived at by careful actual
measurement of a great number of signals
in all portions of the country and over a
long perind of time. Their accuracy as
reflecting the average situation has been
confirmed many times and now is well
established, Even more important. although
hased on averages, their applicability in
specific cases has rarely been opposed, in
view of the diverse conditions (e g., sea-
sons. sun spot cveles) taken into account
in the fizures on which they are hased,
which conditions are not reflected in a lim-
ited set of measurements, Enough has been

72

said to indicate the basis for declining to
accept results inconsistent with the curves
unless scrupulous attention is given to em-
ploving accurate micthods of mecasurement
and to obtaining sufficient data upon which
to base a conclusion. Under this criterion
the engincering evidence offered by the
intervener in regard to the question of in-
terierence has heen found wanting. ., . The
theoretical separation required by the Stand-
ards for this class of operation is 735 miles.
The actual distance here involved is 977
miles.

"H in the actual operation of KOY ohjec-
tionable interference should develop as to
the present service area of KOAC. the
Commission will enter an order requiring
appropriate protection,” adds the Commiis-
sion.

ROONEY IN RADIO
ickey Rooney, who portrays Thomas
Edison as a youth in a recent MG
film, 1s shown in the accompanying picture
working with an old time transmitter. The
apparatus plays an interesting part in the

film which should be particularly appre-
ciated by all who are interested in radio
and experimental electricity.
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MUSICAL AMER!CANA FOR S. A.
tations \WPIT 11.87 me. and WBOS

9.57 nc. now send musical Americana
to South America, South Africa and Furope
by means of the short wave beam. WPIT's
40 kilowatt heam is dirccted to South Amer-
ica and Europe, while WBOS directs a 10
kilowatt ~ignal to South Africa. The former
station is located in Pittshurgh and the
latter in Boston. Both are operated by the
Westinghouse Elee. anel Mig. Co.

AMATEURS GET FM BAND

® THE Federal Comnrunications Commyis-

sion muxlified the rules governing ama-
teur radio operators and stations to make
available to amateurs the tand 58,500 to
60.000 kilocycles for radiotelephone fre-
quency modulation transmission. Previous-
ly amateurs were permitted to use radio-
telephone irequency modulation in all ama-
teur bands above 112,000 kilocycles. The
new rules will make possible wider ex-
perimentation in this tvpe of transinission.

JAMMING—A WAR WEAPON

Slmrt wave 1roadcasts from the helliger-
ent nations continue to reach the U. S.
and other parts of the world with few if
any interruptions caused by deliberate jum-
ming on the part of hostile nations. An
article in The [Vircless 1V orld of Great
Britain gives the British cxplanation for
this. Says the editor, Britain and her allies
are in an excellent position to jam German
broadcasts. Germany likewise could jam the
Allied waves. Britain and France have re-
frained from doing so for two major reca-
sons (a) they feel that German propaganda
has little if any cffect and (b) they fecl
that intentionally created interference would
infringe upon the radio rights of ncutral
nations. The editor helicves that Germany
has withheld jamming hecause of a fear of
reprisals on the part of the Allies. The
latter have so many locations for <tatjon
that they could not be completely jammed ;
Germany, having no colomes, woull be
more at the mercy of this weapon.

RADIO & TELEVISION
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Radio Men Brave Gale and Cold for Science's Sake

ransmission of television signals over

230 airline miles by relay from New
York City sct a new record when Easter
services conducted in Radio City  were
brought to the technicians isolated in the
hurricane winds and 18 below zero cold of
the weather observatory atop Whiteiace
Mountain.

The relay station, operated by Geneval
Electric. is about half way between the

point i the program’s origin and the moun-
tain. third highest peak of the Adirondacks.
The program was witnessed by four weather
men in addition to the G.E. television engi-

COAXIAL AMPLIFIER

At‘a(‘uum tube specitically developed for

use in the amplitiers which coaxial
cables require at various intervals, involve
such small parts ad accurate assembly that
microscopes must be used in its mammiacture.
No hase is used for the tube is wired di-
rectly into the circnit in crder to minimize
the capacity and leakage between the various
leacl-in wires.—I’hoto courtesy Bell Labora-
torics.

EASTER ON THE COAST

aster rites celebrated at the Hollywood

Bowl were brought to television kine-
scopes i southern California by Station
WOXAQO. Two camneras were used to feed
images into a four hundred foot co-axial
cable connected to a portable transmitter
Loused in a tent atop a nearby hill. Also at
this positiom was a  “hay-rake™ antenna,
Such cclebritics as Tyrone Power ard
Kenny Baker participated in the program,
which was relayed from the hilltop to the
main transmitter, from which it was re-
radiated to home television receivers.

for June, 1940

neers, Three of the weather men had heen
snow-hound  since January  16th in the
weather station maintained by Rensselacr
PPolytechnic Institute and New York Uni-
Versity,

The five mile highway leading to the
observatory was covered with snow 10 to
25 feet deep, and dog-sled drivers from Lake
I"acid refused to make the trip to the 4872-
foot peak. Four men on snowshoes placed
the 253 pound load on a toboggan and don-
ning snowshoes hauled the equipment in
a six hour moonlight journey, whipped by
a 33 mile wind. The television antenna was
crected in the face of a 77-mile an hour
gale.

After the broadeast had heen completed,
the wind and cold were so severe that the
cugineers had to remain another 24 hours
before they were able to leave the momtain
top.

A dipole antenna was used in receiving
the program. Professor Corwin estimated
the mountain peak was slightly below the
linc-of-sight from General Ilectric’s trans-
mitter, which is 1300 feet above sca level
in the Helderberg mountains near Schenec-
tady. .\ double rhombic antenua is used by

FOREIGN AMATEUR
TRANSMISSION

n Ohio amateur vecently a-ked the

1.C.C. whether he could transmit a
message from a third person to a foreign
amateur station, International radio regu-
lations forhid “cwners of amateur tations
to transmit international communications
emanating from third persons™ except by
special arrangements betweert the interested
countries. Such special arrangements have
heen made with Canada, Peru and Chile,
witlt reconnuendation for further extension
in the Western hemisphere. At the same
time a Long Island “ham™ is advised that
the Commi~sion has issued no rule or regi-
lation which specificaliy  prohilits radio
communication from an amateur station in
the United States to amateur stations in
Europe. “However,” adds the Commissinn,
“hecause of the existing conditions in 1u-
rope, the memhers of numerous amateur
radio organizations have agreed that it s
better policy to discontinue such communi-
cation for the duration of the war,” M,
there is the practical fact that in the warring
countrics amateur radio service ha- been
shut down.

General Electric in picking up the programs
well below the line-of-sight irom the NBC
transniitter atop the Empire State Building
in New York and relaving than through
the company’s new station near Schenec-
tady.

NEW ELECTRON MULTIPLIER

he number of scoomdary clectrons leav-
ine a surface struck by a stream of elec-
tron- i an clectron multiplier ts propor-
tional to the number of primary electrons
striking it. but the proportionality factor

varies with the voltage driving the primary
clectrons and the nature of the cmitting

surface, The new clectron muitiplier de-
seribad D Jo R, Dieree of the Bell Labora-
torics utilizes hichly complicitcd caleula-
tions in providing a path to be (ollowed by
the cleetrons for maximum cfficiency. The
photocell  cleetron multiplier  illustrated
herewith has an output of 30 milliamperes
per lumen, and is practically non-micro-
phonic.

Expedition Radio Contacts

he Byrd “Little Amcrica™ antarctic and

the IFahnestock “Sontht Sca'” expeditions
have been added to R.C.AL Communications.
Inc.. point-to-point radio telegraph trans-
mitting station at Rocky 'oint, N. Y. by
authority of the 1.C.C. This s to enable
mmembers of the expeditions to receive pro-
grams especially addressed to them and
broadcast by radio stations in the UL 8,

Tt was in the form of special temporary
authority for the R.C.A. station to com-
municate with  United  States  Antarctic
Service Divisionr, Department of the In-
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terior. at Little America, and with the
TFalmestock South Seca lixpedition aboard
the saclt “Divect v 17 for contact control
purposes only, for a period not to extend
Levond the current year, provided that no
interference is caused to the regular point-
to-paint service for » hich the Rocky Point
station i~ primarily licensed.

Additional R.C.A. point-to-point stations
at Dolinas, Calif., and Kabuka, IHawaii,
were authorized to furnizh contacts to the
Fahnestock expedition on a like temporary
basis.
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SMALL PORTABLE AMPLIFIER

® A SMALL portable amplifier for use by

traveling lecturers and other persons is
described in Radio Revista of the Argentine.
The unit is claimed to afford good bass
reproduction and to furnish an output of
approximately 5 watts frum its final push-
pull stage.

It will be noted that the unit makes use
of the highly desirable phase inversion sys-
tem. the stability of which depends largely
upon the precise value of the resistors em-
ployed. The amplifier has enough push to
drive a 10" or 12" loudspeaker; a trans-
former using a 4,000 ohm primary, with
center tap, i1s suggested. The filaments are
connected across the 115 volt A.C. or D.C.
line in series with a 100 ohim, 25 watt re-
sistance.

International Radio Review

Latest Circuits

from the

World's
Leadi ng
Publications

6ca,

(JPWMNE
SIS e o

| 100
& I s/
—H—

25L6's 6C8 6"5I
N

UL,

Portable amplifier delivers 5 watt output to 127 drive loudspeaker.

HIGH FIDELITY TUNER

® Radio Revista, Buenos Aires, has pub-

lished a diagram of a high fidelity tuning
jnit which makes use of permeablhty tuners.
The tuning unit which is indicated b:, the
dotted lines is standard; the values of the
other circuit components are shown. A sim-
p]e switching system permits the output to

be switched either to a pair oi head phones
or to a high-fidelity audio amplmer In this
circuit the 6A8 is used as the mixer and the
6Q7 as detector. Although the circuit shows
a built-in power supply. voltages may be
drawn from the amplifier with which the
tuning unit and detector are used,

Permeability tuning unit marks high fidelity adapter for phone or speaker use.

( TUNING UnIT

'f-r‘mf:ru:mﬁ']Ll

BRITISH TELEVISION DEVELOPMENTS

® SEVERAL new developments in televi-
sion have been reported in Britain's Tele-
vision and Short 1{’ave IVorld. One of the
most interesting is a means of preventing
the formation of jon Dlemish, while per-
mitting greater screen brilliance. In this
system, the fluorescent material is mounted
in a thin compartment at the end of the
vacuum tube, and is in loose or powder
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form. This not only permits a greater
thickness of fluorescent material and elimi-
nates the need for binder, but makes it pos-
sible to remove blemish merely hy shaking
the tube. The fluorescent layer may be as
much as 1 millimeter (04") thick.

Other patents permit advertising inserts,
prevent blurring duc to rapid motion, make
fadeouts possible, etc.
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INTERFERENCE-FREE ANTENNA
COUPLING

® AN ingenious system of coupling the

antenna to a radio receiver when a fairly
long lead-in must be used is described in
CQ, a German publication. Fig. A shows
the system while Fig. B shows the detail
of the two couplers. The transiormer con-
sisting of windings 1.1 and L2 may be placed
near the point of entry of the lead-in, while
the other transformer, L3 and L4, is pusi-
tioned directly at the receiver. In the for-
mer, L1 consists of four turm and L2 of
six turns with a space of .2 inch between
them. L3 is a four turn winding, while L4
consists of the requisite number of turns
to make the receiver tune to the desired
band; plug-in coils may be used at 14.
The antenna tuning condenser, Cl1, may be
a trimmer or a midget variable condenser.

Eliminates lead-in interference.
SEPARATE REGENERATION
TUBE

® A SIMPLE and efficient regenerative

receiver for use on either the short wave
or broadcast bands was recently described
in Radio Tecuica of Buenos Aires. One un-
usual feature is that it uses a separate tube—
a 6C5—to provide regeneration. The circuit
is simple and easily iollowed. The values
of coils L1, L2 and L3 together with the
main tuning condenser connected across L1
will depend upon the bands which one
wishes to cover. The set may be powered
irom any standard power supply and if
earphone reception is not desired may be
connected to any type of audio amplifier,
which will permit it to operate a loud-
speaker. The advantage claimed for this
circuit is that the separate regeneration
tube permits the detector to operate at
maximum efficiency and affords excellent
control of regeneration.

6K7 .002-mF_ ~ RFC v OLMF

L 3‘£|—_
-
= 6es,

* {

|£l-

/
J.'..-'l.ﬂ.. ﬁ-'."u*J—-_a-w\_l HMS
_,L_: g 50000 - L
G OmM5 2
0,000
faines & B+ 250V, REUNES

Smoother regeneration control.
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International Radio Review
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MIDGET 3-WATT AMPLIFIER
® A MIDGET amplifier using standard

tubes can be built at little or no cost
according to an article in the lustralasian
Kadio 1 orld. This amplifier may be used
to mix the output of two mikes, two pickups,
a pickup and a mike, or the output of a
radio tuning and detector unit inany desired
combination. The chassis need be vo larger
than seven and a half, by five and a half
by two and a half inches. In the layout sug-
gested the input mike jacks are mounted
one above the other at the extrewe left,
followed fromn left to right by the mike con-
trol, phonu control and the tone control,
Volume is controlled Iy means of the mike
and pickup variable resistors. Two alternate
circuits for fader and mixer are shown in
insert. This apparatus is uscd by the con-
structor 1, W, Ungers (ex-VK2ZUY), to
furnish sound in a hall which seats ap-
proximately 65 persons, It was used in
conjuncticn with a 127 speaker with 4 1t
laffle.

Amplifier for mikes and pickups.

ALL WAVE A.C. RECEIVER

® \ DIAGRAM of a simply constructed

all-wave A.C. receiver being made com-
mercially in Australia appears in a recent
issue of Nadio and Hobbies published in
that Commonwealth. The details of the
tuning system are not shown in the accom-
panying diagram for this may well be any
aandard band-switching unit. The circuit
rses standard tnbes and parts throughout
except for the previously mentioned R.I-
unit. With the correct tuning coils and
condensers the outfit will cover irom 30 nic.
to 530 ke It has many desirable features
such as automatic volume control, resistance
coupled pentode audio amplifier, cte. Inverse
feedback though desirable has been omitted
in the interest of simplicity. All parts values
appear on the diagram,

All-wave receivers covers 30 mc. to 550 ke.

PRE-AMPLIFIER FOR PHOTOCELL
® A SIMPLE pre-anplitier for use with

photocells is described in Nedio-Tcenica
of Buenos Aires. The amplitier, which is
resistance-capacity coupled, is provided with
a transformer to match its impedance to 200
ohm or 300 ¢hm lines, A 50,000 hm potens
ticmeter forns part of the system of the
voltage divider for cell exvitation, and
makes it prssible to operate the coli at the
best potential for cach particular applica- .
tion. In most cases 99 volts will be found
satisfactory. The sccond potentiometer, of
5.000 chms, in the grid circuit of the 76,
permits control of the amplification. All the
condensers ciploved must be of the non-

inductive type. The filaments «f the tah .

Above: Simple preamplifier for photocell.

may lie operated throngh the puncer-supply
of the main amplifier, or from a scparate
6.3 volt transformer or a & volt lattery.
The 230 volts may be furnished by the
amplifier power-supply as only 10 ma. of
current are required.

ANT

6U7G
C

B6K8G

100 MMF
\*’
_I

6686

¥ 2.000
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Can YOU Answer These Radio Questions 7

I. How high was the mountain on which Easter television pro-
grams were picked up by G.E. engineers? How many miles 1.
from the Radio City transmitter? Sce page 73.

broadeasts

sistance draw in a good powerpack? Refer 1o page 86.
How many amateur stations lelp to relay the short
from the World’s

wave

Fair station in New York?

How can an external loop he added to a battery receiver in

What is “V” antenna and how is it used? See page 96.

. How can three cathode ray tubes be u-ed to produce color

. What is a chalco-pyrite detector? Where is it used? See

How can inaudible sounds be produced by a radio frequency

2. Is frequency modnlation used in the experimental television See page 90.
relay network wperated by RCA between New York and 8.
Riverhead, L. 1.7 Sce page 70. order to extend its range? See page 9%,
3. What is the advantage of a separate regeneration tube? How 9.
is it connected? See page Ti. 10
4, What is the purpose of the “limiter” tube in a frequencey television? See page 98.
modulation receiver? What is the discriminator? See page 76. 11
5. Name three salient points that a good frequency meter should page 104,
possess? Sce page 81 12.
6. What per cent of the external load should the bleeder re- oscillator? See page 112.
for Junme. 1940
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Radio Construction

Hot off the griddle comes this “frequency modulation™ con-

verter—especially designed for R, & T. by Mr. Muniz. This

converter will enable you to receive F-M programs on your

present broadcast receiver. The next article will explain the

construction of a suitable audio frequency amplifier to operate
with it.

@ THE converter described in thic article

will enable you to receive the new F-)I
(frequency modulation) programs through
vour own broadcast receiver. By connecting
the output of the comverter to the pliono
input ¢onnections on vour regular broadcast
set vou can use the audio amplifier system
already built into it. In the next article two
audio amplifiers will be described for those
who wish to have a complete F-M receiver
as a unit separate from their present broad-
cast receiver. One will be a good lote cost
audio amplifier—the other a high fidelity
amplifier. still inexpensive as such "animals”
¥o, but somewhat more expensive than the
first,

W hat Is Frequency Modulation? A\ few
words about frequency modulation may
help the home constructor to better under-
stand the system and will aid him in adjust-
ing the couverter to get the hest results.
Frequency modulation differs from the pres-
ent standard amplitude modulation in two
major respects. First in the method by
which changes in loudness of the original
sound are transmitted. Changes in the loud-
ness of the sound to be transmitted cause
changes in the frequency of the (radio fre-
quency) signal radiated from the antenna.
The louder the sound the further the trans-
mitted {requency  will deviate from  the
steady or unmu«ulated carrier frequency.
The loudest sound which the system will
transmit will cause the transmitted {fre-
quency to change by 75 k., above and helow
the steady carrier frequency. The frequency
or pitch of the sound will determine how
many of these excursions in frequency will
take place in cach sccond. For example: To
transniit a sound of the maximum loudness
and of 300 cycle pitch, the transmitted fre-
quency will fluctuate above amnd below the
steady carrier by 73 ke, 500 times a second,

Hoiw Is Frequency Modulation Received?
If the original sound produced in the broad-
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casting studio is to he heard issuing from
the loud speaker of the F-M receiver it is
necessary, aiter receiving the radio signals
and amplifying them enough, to translate
the frequency excursions of the transmitted
waves back into amplitude changes and the
rate at which these excursions take place
back into audio frequencies. This is accom-
plished by the so-called discriminator cir-
cuit. The discriminator is really the de-
tector of the F-Al receiver. In essence the
discriminator is a somewhat modified A.F.C.
circuit. These discriminator circuits take
many forms. The most important design
requirement is that it must have a linecar
response to changes in frequency. It must
translate excursions in frequency of the
transmitted waves into corresponding
changes in amplitude of audio frequency
voltage to be fed to the audio amplifier. In
the discriminator also the rate of these ex-
cursions is changed into an audio frequency

A

Frequency
Modulation

Converter
Ricardo Muniz, E.E.

Set construction by Jerrier Haddad

voltage, The most common failing is a
compression of the range of volume of sound
due to non-lincar response of circuits. In
general there is no great tendency to repro-
duce one audio frequency hetter than an-
other. In a large measure this characteristic
contributes to the high fidelity of F-M
receivers, :

How Is Noise Cut Down? In all F-M
receivers vou will find a [limiter tube and-
circuit. It is the function of the limiter to
cut out the static and noise. Noise is ampli-
tude modulated. The limiter acts as a “gate”
which limits the input to the discriminator
to a constant amplitude. As long as the
received signals arc amplified to a greater
anplitude than the gate will pass, noise
signals having less amplitude haven't got
a chance. It is a characteristic of the Lmiter
cireuit that it will respond only to the
stronger of two signals, provided one is
at least two times stronger than the other.
This characteristic not only makes it pos-
sible to filter out static, but also will make
it possible to put F-M transmitters quite
close together. As long as one is two times
as strong as the other in a given location—
only one will be heard, even though they
are on the same assigned carrier frequency!?

The limiter tube is usually a tube with a
low applied plate voltage, which will give
the same voltage output for a wide range

Rear view of the F-M converter.
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Radio Construction
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Wiring diagram of the F-M converter—it works with your present receiver.

of voltages input, The usual signal poten-
tial required at the grid of the limiter before
limiter action begins is in the order of 5
volts.

Choice of Circuits for the Converter:
Due to the amount of signal voltage re-
quired at the grid of the limiter it was
decided that a superheteradyne type of radio
receiver mmst precede this stage. At the
high frequencies employved for F-M broad-
casting (40 mc.-44 me.) radio frequency
amplifiers have very little gain. By using
a Triode-Hexode converter (Raytlicon
GK8G) and two stages of intermediate fre-
quency amplification cmploying high gain
television type pentodes (type 1852) it is
possible to obtain ample signal at the limiter
within the scrvice area of the F-M trans-
mitter. The intermediate frequency chosen
was 1.7 meg. Meissner [.1°. transformers
were cmployed, which required only slight
modification. A dno-diode pentode, G6BSG,
was used as limiter-discriminator. The use
of the 6K8G multi-purpose tube cuts
down the number of tubex in the set to
FIVE, not including the power supply
rectifier. It will be noted that R,; is high,
to reduce plate voltage on the pentode
65J7—used as a limiter—to the proper
value. Note alse the hias arrangement
on  the limiter, which makes R, the
control of level of limiting. The range of
this contre! is of course not very wide. The
discriminator circuit used with the duo-
diode 6116(; is not usual and is worthy
of comment in passing. You will note
on cxamining the circuit diagram that
two separate tuned circuits are coupled to
the primary coil of the discriminator trans-
former. One of these is tuned 100 ke. above

for June, 1940

the LF., the other 100 kc. belote the LF. As
the transmitted signal experiences fre-
quency excursions the L.I7. will also, in pro-
portion. The frequency excursions above
steady state LI. will induce voltage into
the upper tuned circuit and produce audio
voltage across Ry, Those below steady
state will induce voltage in the lower anti-
resonant circuit and produce audio voltage
across R.. The polarities of these voltages
will be such that they will add. giving two
times the audio voltage that a single anti-
resonant tuned circuit and a single di-
ode scction would produce. €., Ro and
C,, form an equalizer circuit. The trans-
missions by F-M are all over-compensated
to give stronger than normal transmission
of the higher sound pitches. It is necessary
to re-equalize or compensute in the receiver
to flatten out the audio output to normal
at all frequencies. The mode of transmis-
sion emploved further improves the signal-
to-noise ratio characteristics of the I-M
systent

The couverter circuit used is conventional
for triode-hexode tubes and has values
suitable for the frequencies cmployed. L,
I.. and L; are home-made and carry radio
frequencies. Refer to the sketch for details
of number of turns, spacing, diameter, ctc.
ILF. 1. 2 & 3 arc Meissner LF. as specified
in the parts list, which have had their wind-
ings pushed closer together on the wooden
dowel stick. The LIF. amplifier circuits are
conventional except for the nuse of the high
aain 1852 tubes. Circuit constants have been
chosen which are suitable for these tubes.

Constructional Tips: Let us consider first
the modification of the L.F. transformers.

WwWWwW americanradiohistorv com

Tt is necessary to push the coils closer to-
gether because the LF. systemn must pass
a rather ccide band as compared with the
usual requirement of amplitude modulation.
Yushing the coils closer together will
broaden the response of the L.F. transiorm-
ers. They should be pushed together to about
14 inch. See sketch which shows what hap-
pens as we push the coils together. You
will note that instead of a high sharp pealk
we get a double-humped response curve of
lower value. If we get this just right, the
humps are not tall cnough compared to the
valley between them to seriously affect the
response; at the same time the broadness
of the curve will be ample to pass the re-
quired band of frequencies. If you are lucky
enough to have suitable sweep type signal
generator and oscilloscope you can get a
very “fussy” adjustment of the LI. band
pass. For all practical purposes, however,
pushing the coils to within 14 inch will
be fine.

The author found discriminator trans-
formers to be quite expensive. It was de-
cided to use an I.F. transformer of the same
type as used in the LF. amplifiers, and alter
it for use as the discriminator transformer.
This was accomplished by taking one coil
off an extra I.F. and slipping the extra coil
on the same dowel stick. Thus we have
three coils on the I.F. transiormer which is
converted for use as discriminator trans-
former. The three coils shiould each be
about 14" apart. One of the trimmers is
also “swiped” from the same LF. from
which we took the extra coil and mounted
in the side of the “new'” discrim. transf.
Thus our discrim. transf. has three close-
spaced colls and a total of three trimmers.
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Above—Rear view of the F-M converter,

It was found that the hard wax with which
these I.F.'s are impregnated did not melt
off readily and it was therefore chipped off
very carefully in order to permit sliding the
coils as described above,

If the layout shown in the drawings and
the photographs is followed. little trouble
will be txpericnced, Remember that in the
converter stage we have ultra-high fre-
quency. Ultra-high must be treated very
carefully. The distributed inductance and
capacitance of leads assumes a very large
importance in wh.f. wiring. Long leads must
be avoided liere! Do not run wh.f. leads
near the chassis. Do not wmount wh.f. parts
close together or closc to the chassis!

The use of the 1852s in the LF. intro-
duces some problems. Remember the ampli-
fication factor of these tubes is 6750 (trans-
conductance 9000 micromhos). Do every-
thing possible in your wiring to reduce
grid-to-plate coupling in the leads. With
careful wiring no tendency to oscillate
should be cncountered.

The most satisiactory way to align the

also I-F resonance curves and coil data.

outfit is by use of signal generator and
oscilloscope. It can be done with signal gen-
crator and output meter, or “by ecar” with-
out any instrument. Ii the constructor will
bear in mind the function of the various
circuits, lining up should be a straight-for-
ward operation.

The input 1o the set from the anterma is
matched to the feeder impedance by adjust-
ing the taps on the input tuned circuit. Those
shown in the dingram of this coil will
probably 1e fine, if you don't want to fool
with it. C, is adjusted to give the correct
oscillator frequenev—that is the one which
produces 1.7 immeg. LE. by usc of its trimmer.
The broadened LF's arc adjusted by means
of their trimmers so that the unmodulated
LF. falls in the center of the response of
the transformer. Trimmer C,; on the dis-
criminator transformer is also adjusted to
LF. frequency.

Trimmer C,, is adjusted to 100 kc. aboze
I.I. freq. and trimmer C,, is adjusted 100
ke. below LF, freq. With these adjusted in
this manner the linearity of the discrim-

inator is adequate, This adjustment is ex-
tremely difficult without the use of a signal
generator and output indicating device. If
this adjustment is attempted by ear on sig-
nal, it will probably be made incorrectly.

A simple audio amplifier is mounted on
the converter chassis; to be described next
month.

F-M Receiver Parts Lijst
LR.C. (Resistors)
5—%%01.(_)00 ohm resistors, BT-1 (R1, R4, R6, R11,
3)

1 400 ohm resistor. BT-1% (R2)
1—3,000 ohm resistor. BT.-1 (R3)
3--1.000 ohm resistors. BT-1 (R5. R10, R13)
1—50.000 ohm resistor, BT-1 (R7)
2—60,000 ohm resistors. BT-1 (RS, R12)
1—150 ohm resistor. BT-1 (R14)
1 90,000 ohm resistor. BT-1 (R16)
1 -20.000 ohm resistor, BT-1 (R17)

(R19, R20. R21)

R
1-—100.000 potentiometer, CS
3-—-100.000 ohm resistors. BT-1
1--500,000 ohm potentiomete-, CS
CORNELL-DUBILIER
(C17. 18, 19 are in L.F. transformers)
—35 mmf. mica condensers (C1, Cé)
—.01 mf. 600 V. condensers, DT-651 (C2, C3)
2—.05 mi. 600 V. condensers. DT-655 (C4, 5, 8,
9. 10, 11, 12, 13. 14. 15, 16. 22)
1—.0001 mf. mica condenser (C7)
2—.00005 mf. mica condensers (C20, C21)

1--.001 mf. mica condenser (C23)
2—8-8 mf. (dual) 430 V., EA8801 (C24. 25, 26)

BUD

1—S.P.8.T. toggle switch. No. 5W1003
1—"0ON-OFF" plate for switch. S\W1036
Insutatecd mounting strips, TP169
1—2-jack tip-jack. cat, No. TJ3338
2—Phone tips, cat. PT-231

PARMETAL

1—DF77 chassis and cover. 77 x 17"
1—DBottom cover plate, BP4515

HAMMARLUND
2—MEX-30 trimmers.

RCA (Tubes)
2—Type 1852

AMPHENOL
8—0Octal sockets (S-8)
1—4-prong socket (S-4)

BIRNBACK
Size 18 solid pushback wire, No. 382
Line cord and plug

CROWE

1—Rectangular wedwxe drive dial, No. 154
2—Dial plates. No. 571

3—Knobs, No. 286

RAYTHEON (Tubes)

—ty by

1—6K38G
1—6H06G
1—68]7
1—83-

R&T ‘40 Communications Receiver

Part 1 appeared in the last issue

6. The three-gany, three-circuit, five-way
switch (Swl, Sw2, Sw3) is now disassem-
bled and the wafers respaced so that they
are fairly close together. Leads are brought
from the second switch section to the coil
plate terminals. And, finally, the alignaire
trimmers removed from the oscillator coils
arc connected between all hut 160 mcter
terminals on the switch ~ection nearcst the
panel and chassis ground. The selector ter-
minal for this last se:tion then Qo0es up
through chasis to the insulated rotor ter-
minal of C3. the selector terminal of the
middle section zoes to the stator terminal
of thi~ samce oscillator tunne condenser,
while the selector terminal of the <ectiom
nearest the back of the chassis goes to the
No. 2 or plate terminal of the 744 o-cillator
tube socket.

Bandpass Details

7. If vou are to use handpass, 1-F trans-
formers in pair< are placed together for
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short interconnecting leads. Note that Cx
and Cz. the handpass coupling condensers,
tic np short between the normal grid ter-
minal of one transformer in any group and
the normal plate terminal of the following
t-ansformer and that the coupling is com-
pleted by a common ground. 11 bandpass
i-m't to he uscd. decide whether or not it
may be eventually added and make room for
the additional transformer or not. as you
wish.

8. Mount the AF dricer transformer be-
tween the driver and outpunt tube sockets,
b low chassis: amd between it enl the os-
cillator tank condenser line-up mount the
voltrme control R24 on seme ort of con-
vanient and <mall piece of shect metal.

First Check-up on Screen and Plate Voltages

Y. U mplete the wiring up to the front
end RT coil connections. Check and recheck
for proper continuity, Then build up the

www americanradiohistorv com

R. P. Adams, W6RTL

power supply, whose coustruction we
needn’t discuss, due to its completely con-
ventional layout. Place the tubes in their
sockets. temporarily shorting Ant & Mixer
7A7 grids 1o ground (if RE coils have not
yct been built) so that all tubes will be in
operation, plug in the power supply, and
chieck for proper voltages. Voltage at the
plates of the 7C5s should be in the neigh-
horlrood of 300. with 230 at the screens
(7C5s), 250 at RF-IF plates, and 100 at
[-17 sereens. 1f the VR-130-30 voltage regu-
lator is working properly. the measured
voltage at the oscillator plate and Mixer
screen will be exactly 130 and will show
absolutely no variation from this value. RF
and 1-F cathodes. of course, will mcasure
3 volts with the RT gain control wide open.

Aligning I-F

10. We may now align the I-F channel.
This is done, if you huve no access to a

RADIO & TELEVISION
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signal generator, by removing the crystal
filter from its socket and placing it between
the grid and plate of a simple Pierce oscil-
lator built up from available junkbox parts.

The signal is coupled through a capacitor
into the line between Li2 and LI13 and
the L13 trimmers adjusted for maximum
output. (The signal, while not modulated,
will be readily distinguished.) Coupling is
now moved back to the second 7A7 I-IF
plate and 1.12 adjusted. The process is re-
peated for L11 and L10, and the signal is
finally introduced into the input line to the
crystal filter, the filter unit aligned, and then
all 1-F trimmers carefully re-trimmed ior
maximum overall output. The beat oscillator
may now be turned on and adjusted for a
beit with the generated signal.

11. Decide upon the RF band or bands
in which yon are primarily interested (if
voul can only acquire two or a limited num-
her of coil forms to start with), then
whether you are to fcature bandspread or
general coverage, With general coverage,
remember, you will not use series trimmers
in the tuned oscillator circuits; the third
switch section will have been eliminated and
the oscillator tuning condenser rotor con-
nected directly to chassis ground. putting
the whole 50 mmf. of available tumnyg ca-
pacity across the tuned circuit.

Tank the oscillator circuits for the bands
in which you are interested to the high
frequency timits of these bands. This may
be done for any band by connecting a tem-
porary coil, judged to hit fairly close to the
band’s high frequency limit, across the
srixrer timing condenser, by then connecting
a short antenna directly to the grid of this
coil, by adjusting the sclector switch for
the proper related oscillator inductance, and
by finally tanking the latter inductance
(with the rclated shielded condenser on
which the inductance is mounted ) until sig-
nals of known frequency marking the upper
frequency limit of the band are heard. 1
bandspread is required, the proper related
series trimer is then adjnsted until the
desired spread is had.

Antenna & Mixer Inductances

12. Now build vour Antenna and Mixer
inductances, following coustructional data
given. Bear in mind that this data relates
to coils which may be used for cither gen
cral coverage or amateur bandspread appli-
cation. Bear also in mind that whatever the
application, the Ant. and Mixer tuning con-
denser stator leads MUST tap down on
these coils in order to effect a proper track
with oscillator tuning. The oscillator ¢ircuit
mininunn C. remember, is relatively high:
and an amount of capacity change across
that circuit will provide considerably less
range of frequency change than the low
minimum C RE circuits. Proper tapping,
incidentally, should be detcrmined c¢xperi-
mentally for each pair of RI plug-in coils
—and then only AFTER the desired band-
spread has been effected in the oscillator
cireuit and that oscillator circuit tanked to
high frequency band limit. The tapping will
be correct when the noise level is the same
strength across the complete range of dial
control.

Coil Considerations

If yvou cannot get the specitied coil forms.
make sure that those you purchase have at
least five prongs, that the substitutes are ot
standard 1%2” diameter, and that some sort
of behind-panel shielding is provided. (Two
3" diameter shields are called {for.) These
should be closed at one end, and the closed
ends stamped or drilled for the installation
of steatite or isolantite sockets. Mounting
covers, open-centered to permit the plug-
ging-in and removal ol coils, will be re-
quired. Coils should have 3-30 mmi. trim-
mers installed within them.

for June, 1940

13. With coils built and the circuits
roughly aligned, the overall front-end set-
up should be repeaked and retracked for
cach band. That is, oscillator shiclded tanks
should Ie adjusted for high frequency band
limit spotting, oscillator serics trimmers ad-
justed {for desired bhandspread (it any),
Antenna and Mixer coils (plug-in) then
tanked (with the built-in trinmers) for a
proper high frequency limit match with the
oscillator, and, 1inally, Antenna and Mixer
coils stator-tapped for an exact cross-bund
track.

Filter Adjustment

14. With a good strong CW signal being
received, the erystal filter switch should be
opened (turning the phasing control to ex-
treme right closes it and shorts out the
crystal) and the unit’s inductance trimmers
il(ljustctl until as the RF tuning is swung

back and forth across this signal, it breaks
in with a sharp, readily distinguishable
‘ping.” The filter 1s now properly adjusted
and the other I-F transformers in the line-
up should be carefully re-peaked to exactly
series-crystal frequency (maximum signal
level). Close the crystal shorting switch,
removing the filter from effective operation,
pick up an amatcur ‘phone signal in the
crowded 20 or 80 meter band. and adjust
the bandpass coupling capacitors Cx and
Cz until splashover interfercnce receives
maximum attenuation—with the speech sig-
nal remaining still intelligible. Once a suit-
able Cx-Cz adjustment is effccted, re-peak
all 1-F circuits EXCEPT those in the cry-
stal filter unit and then make it a point
to feave the Cx-Cz adjustment alone, as any
variation in their values and thus the band-
pass coupling will affcct the I-I trans-
former peaking to some small extent.

A SENSATIONAL NEW CUSTOM BUILT SCOTT
WITH TONE UNEQUALLED IN RADIO HISTORY

IN RADIO FOR
. |

ADIO science now offers a startling

new invention . , . FREQUENCY
MODULATION. Not just an im-
provement of our present radio system. but
an entirely ncw system of transmission
and reception! Static and “noise” have
finally been conquered. Even in the heart
of a crashing storm, or with X-Ray or
other powerfu! electrical equipment right
alongside, reception from the new Cus-
tom Built SCOTT FREQUENCY MODU-.
LATION receiver, within the service area
of the F.M. Stations, remains undisturbed.
Only the serene and changeless beauty of
the inimitahle Scott tone is revealed.

TONE UNEQUALLED IN
RADIO HISTORY
The very peak of high fidelity . . . up to
15,000 cycles . . . is now transmitted on
direct studio F.M. broadcasts . . . A tonal
range 2 to 3 times greater than that used

NO obligation.

Name

)
as

~or Address

STUDIOS: CHICAGO, NEW YORK, BUFFALO,

Please Mention This Magazine When Writirg Advertisers
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OFFERS BOTH

1t ctf

7%4{@&0%
AND REGULAR
RECEPTION

MOST FAR-REACHING INVENTION

TWENTY YEARS

in present broadcasting. Programs are re-
produced by the new Scott F.M. receiver
with such amazing perfection . . . 30 free
of static and noise . . . you are tempted to
pinch yourself to make sure you are not
actually present in the studio or concert
hall.

5 YEAR GUARANTEE-—30 DAYS TRIAL

New F.M. transmitters are being rapidly
installed. Prepare now for this magnifi-
cent new reception. The new far advanced
Scott offers both F.M. and regular receiver
on one chassis, or new F.M. Tuner alone,
for easy connection with present receivers
in F.M. service areas. Precision custom
built to same quality and performance
standards that have won for the Scott
universal recognition as ‘“World’s Finest
Radio”. 30 days home trial and extended
terms in U.S.A. Sold only direct from our
Laboratories. Be first. Writefordetailsnow.

GET SPECIAL INTRODUCTORY OFFER!

E. H. SCOTT RADIO LABORATORIES, INC.
4470 RAVENSWOOD AVE. DEPT. 26K40, CHICAGO, ILL.

Send all facts, special offer, Scott record review, and order blank.

DETROIT, LOS ANGELES

ciasessessecs
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BUILD THESE KITS
from PARTS YOU HAVE

YES. these KENYON Amplifiers have becn desianed
to ¢nablt you to use the surplus parts that you
have on hand. All you nced is the basic kit. write
for Amplificr Bulletin **$*' giving complcte data.

T Amplificr kit of

5 WA m'n"': Parmeial
net $18.80.

Amplifier kit of 8

WA formiers and Parmctal

& sloping front cabinel—net $522.7

60 WATT Amplificer kit (Hllustrated). Power sup-

Ply on scparate chassis to ellminate
hum pick up. sic kil Includes 7 Kenyon trans-
fermers, Parmetal chassis and covers—uct $36.03,

FREE CATALOG READY
Ticquest it on your business letter-head.

KENYON TRANSFORMER CO., INC.
840 BARRY ST., NEW YORK, N. Y.
YYVYVVYVVVYVVVVVVY
EXPERIENCED RADIO MEN WILL

5 Kenyon transformers
¢hassle  and  cover—

Kenyon trans-
sDun( red chassis

Experience has tought men in radio that o new
Latayette catalog means news . . . buys . . .
savings! Send for the Lafayette cotalog—ijust pub-
lished—and see for yourself. Have this guide to the
best buys hondy—buy everything you need from
one source—save valuable time and maneyl Get
yout copy today. It's FREE.

LAFAYETTE RADIO

Dept. 4F—100 Sixth Ave., New York, N. Y.

A COMPLETE LINE OF STANDARD
NATIONALLY ADVERTISED

RADIO EQUIPMENT
FOR
SERVICEMEN — AMATEURS
DEALERS—EXPERIMENTERS
BETTER SERVICE FROM
OUR LARGE STOCKS

At Standard Discounts

CAMERADIO

963 LIBERTY AVE. TWELFTH ST,
PITTSBURGH, PA. WHEELING, W. VA,

——

—_—

;\ll' RADIO NEEDS
2l vy, 19 Book you ||

‘- Sels pants ang

* - public addregg

N amateur eqy;
and kita' P,

2% Meter

Harry D. Hooton,
W8KPX

This converter permits re-
ception of 2.5 meter waves
on your present receiver.

® THE 2.5 meter transceiver, described by

the author on page 526 of the January
1940 Rapto & TELEvVISION, has proved to
be very popular. Many correspondents,
however, wrote that they already had a
good communications receiver that covered
all of the bands down to and including ten
meters, or even five meters in some cases,
and would much prefer a converter cover-
ing both the 56 and 112 megacycle (5 and
215 meter) bands. Accordingly, we stripped
down the transceiver, added a few parts
and we now have the converter unit to be
described in this article.

Surprising as it may seem, some of the
new tubes recently released, particularly the
later loktal types, are almost as good for
five meter work as the older acorn tubes.
For the 112 megacycle region the new
loktals are superior to any types that we
now have, with the exception of the acorns,
and a fairly efficient and inexpensive re-
ceiver or converter unit can be constructed
easily. The converter to be described herein
uses the new type 1232 as a mixer: the os-
cillator shown in the photographs is a
metal 6CS. Better results can he ohtained

The 21/5 meter converter.

by using a loktal type oscillator tube, such
as the 7A4, which is similar to the older
6J5. The oscillator stability using the 6CS,
however, is surprisingly good. On five
meters, the crystal-controlled stations are
tuned in with the same ease that one
operates the conventional supecrhet receiver
on the lower frequency bands. There is no
modulation hum whatever on this band and
the converter may be used for the recep-
tion of C\V. code signals; on 112 mega-

Fig. 1. Wiring diagram of converfer.

TO 1232
ANT (MIXER) 3.51IF
)/ (SEE
ADJUSTABLE &L v X
CLIP 15
MME 3%0‘: - COUPLING
Ll COoiL

l:_l I__. (SEE TEXT)
[
e

.]l

T0 |Npu-r-3/"

TERMINALS
ON RECEIVER

ALL GROUNDS™
RETURN TOC ONE SPOT

ON CHASSIS

1012-14 McGEE STREET, KANSAS CITY, MISSOUR!
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GND AND

B-POST
ON

RECEIVER

o

B+ 250V

|

TO S.-G. PIN ON
OUTPUT TUBE
IN RECEIVER

Please Mention This Magazine When Writing Advertisers
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cycles, there is a slight modulation hum on
the carrier when an A,C. supply is used on
the filaments Lut it is i1 no way olhjection-
able and is not noticeable when receiving
a modnlated signal,

The construction and operation of the
unit is quite simple. As Fig. 1 shows, only
two tubes are uscd—a 1232 non-regenera-
tive mixer and a 603 or 7.\4 oscillator. The
mixer circuit is almost conventional in every
detail, the grid being tapped down on the
coil to obtain a better impedance match.
The oscillator circuit is similar to that uscd
i1 many low-frequency converter circuits
and the radio student will have no difbeulty
i1 recognizing it as the “grounded™ plate
Hartley type. The tuned circuits are, as
vne might expect, quite small in size both
thasically and electrically,  consisting of

Interior view of converter.

coils only %4” in diameter and 15 and 30
minf, tuning coundensers. The oscillator
operates on the low-frequency side of the
R.F. signal, curiously enough, to produce
the IF. beat frequency. This gives much
better stability on the “ultra highs” and
lelps to ecliminate image interference. The
tuning condensers are nof ganged. The 30
mmi. oscillator tuning condenser is rotated
by the vernier dial; the 15 mmf. mixer
tuning condenser is attached to an insulated
14" shaft and brought out to a knob on the
front panel. In this manner it is a com-
paratively casy matter to keep the two
tuned circuits in proper tracking. Both con-
denscrs, and for that matter, all of the other
parts, arc insulated frome the chassis. When-
ever it s necessary to make a chassis or
‘ground”  connection, an individual wire
from that particular part runs to the spot
selected on the chassis for the single com-
mon grownd, Keep all of the wiring, both
the “hot™ and the “cold” leads, as short and
dircet as possible; one must remember that
on 112 me, even a very short picee of wire
may have considerable inductance and if
there is much turning or twisting of the
lead, it actually may become an effective
radio frequency choke! Avoid the use of
soldering lugs or clips as much as possible,
soldering directy to the parts themselves,

“Sky Buddy” or some similar apparatus
it was found that in most cases the power
for the converter unit can be taken from
the receiver. A 6.3 volt filanuent trans-
former (or a G-volt battery) should be
used to supply the beater current: the
“around” connections of the converter and
the receiver are tied together, as shown,
the B-plus connection being made by slip-
ping a connector over the screen pin of the
output tube in the receiver.

The LF. frequency is about 3.5 me. The
transfarmer used here is a Moissner iron-
core. 2,000 ke type with a portion of the
winding removed. The coupling coil cor-
sists of approximately 25 turns of No. 30
d.s.c. enameled wire, close-wound near the
“cold” or ground end of the tuned coil. An
ordinary twisted pair is used to connect
the pickup coil to the input of the recciver.
It may he necessary to shield the twisted
pair or cut down its length in order to
prevent 3.5 mc. signals from fecding into
the receiver while the converter is being
used.

Almost any type of ultra-high fre-
quency antenna may be used with the
converter, The use of beam antennas, how-
cver, is desirable, especially if the unit iz
to he used for the reception of amateur fre-
quency-modulated signals. Much informa-
tion on various tvpes of 56 and 112 mc. an-
tennas may be obtained by referring to past
issues of this magazine or the standard
amateur handbooks.

Parts List—2.5 Meter Converter
NATIONAL CO.

1—13 mmf. midget tuning condenser, type v

1—30 mmf. uml;:u tuning condeuser, tape U
(two plates removed)

1—"'One-ten” receiver cabinet, hlick crackle finish

1—Vernicr dial, type BAM. 0- 1000 scales

1—I-olantite socket, midget. 8-prong type

MEISSNER
1—Iren-core LT,
See text.

NATIONAL UNION

1 Type 1232 “loktal™ tube
1—Type 6CSGT or 704 tube,
I.R.C.

2—\'olume controls, 230,000 chms

BUD

2 Jnsulating shafts,

1-1;
1.3

D

M)
A

transformer, input, 2,000 ke.

See text.

1 ” hakelite

CORNELL DUBILIER

midget type. 500 mmf,
1 ‘\hc.A Lnxuxlmwr. mu!gcl type, 50 nimi.

LR.C.

1 Fixed resistor, 500 obms. 1 wart
1 Fixed resistor, 25,000 ohms, 1: watt
AMPHENOL
1-Low-lo~« mica-filled socket for 1232 tube
MISCELLANEQUS
1—Set coils a~ follow
215 meter cuila:
112 me. u:c:ll.n w, 1 turn No. 18 Iare tinned
hook-tip wire ':” dimmeter appel at about

1/3 turn from the culd end
112 me. mixer, 114 turns No.
hovkup  wire 727 diameter,
from cach end.

18 bare tinnd
tapped 3y

5 mieter coils:

56 mc. oscillator, 18 bure tinn- |
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10 Meter Mobile Rig

Part 3—Conclusion Howard G. McEntee, W2FHP

R e ol

1
|
1

AMP. TUNE

05C, TUNE

L

Fig. 1. Completed transmitter ready for installation. Note the dial locks;
these are very important,

® CONSTRUCTION of the transmitter

follows the usual lines and is quite ortho-
dox in most ways. The parts are laid out
on the chassis and marked (use red pencil
for this as it is easier to see); then the
various holes are cut.

Mount all sockets first, then fasten the
tuning condensers in place. Since they must
be insulated, butt-in insulators are used for
the. purpose, four to each condenser. A hole
at least 34" in diameter. should be made for
the shafts to obviate shorting. Mount the
dials and the dial locks in place. The latter
are National ODL and are an ahsolute
necessity since jarring of the car causes un-
locked condensers to vary in a short time.

The Carter motor-generator is mounted
last, and must be raised above the chassis
about ¥4" on bushings to clear various in-
sulators and screw heads.

The shield shown in Fig. 4 is of copper
bent to shape and held by soldering lugs.

Probably the most important point in
obtaining trouble-free aperation is the heavy
ground lead which runs the length of the
chassis. Al ground comections should be
made to this btis, rather than to chassis or
other points. The bus conneets directly to
the grounded battery lead at the battery
input prongs, .

Watch Voltage Drop in 6 Volt Circuits

The greatest care must be taken through-
out to reduce voltage drop in all the 6 volt
circiiits to an ahsolute minimum. Thus, the
red heavy lead from the power unit con-
nects directly to the ground battery prong
(positive is grounded in this particular in-
stallation) while the black heavy lcad runs
direct to the antenna relay, No. 2, which
also serves to turn on the power supply,

A 30A (30 ampere) fuse is used in the
holder, and while it produces a drop in
voltage of ahout !4 volt the protection
afforded is considered worthwhile. From the
fuse holder to the power relay (RY No. 2)

82

two No. 12 pushback leads were run in
parallel.

While a voltage drop in the generator
leads will cause a reduction in the available
high voltage (but will do no real damage),
a similar drop in the heater leads will cause
the power amplifier tube to lose cmission,
which indeed is serious. Therefore, every
effort must be made to supply as near full
rated heater voltage to the tule as possible,
Keep the lattery cables as short as possible
and make them no smaller than No. 10,

The final amplitier coil was made plug-in,
so that the outfit could be used on 5 meters
with the least trouble. The fixed link is
snipped off and a three-turn link of push-
back substituted. Wrap the turns with tape
and shove the coil in between the last two
turns of the final tank at the ground end.
The coupling coil should have one end
grounded at the coil socket; a tug under one
of the socket mounting screws will do the
job. A heavy lead should then be run from

Parts | and 2 of this series
appeared in the April and
May issues. The first article
explained how to build a sim-
ple one-tube converter, the
output of which feeds into
a regular auto broadcast
receiver,

the same screw under the chassis to the
ground hus.

The oscillator coil, L1, is composed of
6% turns of No. 12 wire, 54” inside diame-
ter and 114" long. The coupling condenser
to the HY60 grid may be hooked directly
to the Kot end of L1,

Subsequent testing has shown that in-
creased output may be had by replacing the
grid-leaks of both the 6J5 and HY60 with
10.000 ohm units. If these are of the 10 watt
wire wound type, no R.F. chokes will be
required at these points. Also, a 5000 ohm
resistor was inscrted in series with the oscil-
lator plate supply to reduce the voltage
somewhat,

The RF section should be put in opera-
tion first, with the audio tubes removed.
This means that the generator output must
be dropped somewhat. The simplest way to
do this is to temporarily connect about 10
feet of No. 20 pushback in series with the
generator hot A\ lead.

After allowing the tubes to warm up,
turn on the high voltage with the meter in
the oscillator circuit, Rotation of C3 should
cause a sharp dip in plate current, showing
that the crystal is oscillating properly.

The grid current of the amplifier tube
should now be checked, and should run
between 2 and 4 ma.

Rotate C4 to resonance, whereupon the
plate current of the amplifier should drop
sharply. Now hook a 1) watt lamp to the

Fig. 4. A copper shield separates the audio equipment from the final amplifier.
The heavy ground lead is @ great help in “bug” elimination.

HVY. MOTOR-GEMN. —

PRE-AMP

www americanradiohistorv com

RADIO & TELEVISION


www.americanradiohistory.com

Amateur Radio

Fig. 3: Parts are mounted with-
out crowding, which contributes
to long trouble-free cperation.
The shield on the final ampli-
fier may be omitted if desired.

output terminals and adjust the conpling
coil, L3, so that the bulb lights.

Final Operating Check

We are now ready for the final operat-
ing value checks. Insert the audio tubes and
remove the temporary generator series re-
sistor. The following values should be ob-
tained: 6]5 plate voltage, 230V.; plate cur-
vent, 20-25 ma.; HY60 grid current, 2-3
ma. ; screen current, 6-8 ma. ; screen voltage,

Come on, Amateurs; tell us
what you want! The editors
are looking for good con-
struction articles on amateur
transmitters, receivers, and
antennas — so send ‘em
along, with photos and dia-
grams. Don't forget amateur
television! Let's hear from
you, soon!—Editor

225V : plate voltage 350V; plate current
50 ma. These values are had when the
coupling is adjusted to the proper value,
and the lamp load bnlb should light at full
brilliancy.

At these values the current drain from
the battery is ahout 21 Amps., but of course
this drain is effective for a very short time
onlyv. When idling, the transmitter draws
only about 2 amperes. so one hattery charge
will do for a great deal of operating,

Coupling from set to antenna was covered
in the previous article, as was placenient of
the sct. As pointed out before, it is fw-
perative to have short heavy hattery lcads.
If the plate current of the final amplifier
rises to the proper value, then slowly drops
down to a lower point, it is sure evidence

for June, 1940

Fig. 2: The complete installa-

tion includes transmitter, bat-

tery, charger and antenna,

Placement of these components

will vary with different makes

of cars, but battery leads must
be kept short.

that there is excessive drop in the low
voltage lines.

The meter on the dash reads combined
plate, screen, and grid current, so that it
will always read about 10 ma. higher than
actual plate current as shown on the trans-
mitter plate meter.

The control circuits at the operating
position may be alterced slightly hy running
the common connection between the crystal
pilot light and the high voltage pilot to
terminal 6 rather than to terminal 1 on the
transmitter cable socket. This will make
the lights operate when these circuits are
in use rather than vice versa.

The crystal frequency in the original set
shifts about 10 ke. when the relay is
cnergized, and power output does not notice-
ably change. It is probable that a shift of
even 20 kc. could be used, but after all. the
idea of this arrangement is to shift only
e¢nough to get out from under QRM. so
the crystals need he no more than 10 ke,
apart in actual practice.

The whole installation has heen found to
work very smoothly in practice and the
cmitted  signal is of good quality and
stahility.

As the construction is relatively simple
and the cfficiency good, this rig is well
worth any Ham’s time.

CODE

SPEED RECORDS
SMASHED!

By Candler Students

At the Asheville Code Tourna-
ment July 2, McElroy copied
75.1 W.P.M., retaining the
championship. His nearest com-
petitor, McDonald, W8CW,
also Candler trained, copied
75 W.P.M., and Jean Hud-
son, W3BAK, age 14, Candler
trained, won in Class B. Jean
won Class E championship at

age of 9 at Chicago in 1933.

Whether learning code or in-
creasing your speed, you can
have the training these cham-

pions had.
FR E New BOOK OF
FACTS. — In it the
champions tell how they learned
code and acquired speed. They
give you many tips that will help
you. A poatal will do. No obliga-
tion.

SYSTEM CO. f¢.
" DepL S5, Asheville, N. C. JJERRETH
U.s. A

padtiey:

T,

6L - PLATE"

-tzl .0 o '7 j
e 3 o | AT

HYSJ PL

I-CONNECTIONS Cid MCOULATION TRANSFORMER =

Connections on Modulation Transformer.

Please Mertion This Magazine When Writing Advertisers
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TUBE CONNECTORS

e . ® Greatly reduces
'-'E:__ connection losses
to transmitting

tubes.

@ Prevents heat from
damaging glass
seals of transmit-
ting tubes.

@ Sizes to fit all tube

types, priced from i8¢ to 39c Net.

Your FREE copy of the latest
8UD caf_aloq may be secured
at your jobber's. Ask for one,

BUD RADIO, INC.

CLEVELAND OHIO
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A.C-D.CF requency Meter

Ernest Barker, VE3AWI

Front and rear views of the frequency meter.

® A FREQUENCY-METER for average

use in the amateur’s station should em-
body the following features: it should pro-
vide an accurate means of checking trans-
mitted frequency in accordance with section
15244 of the F.C.C. regulations: it should
be simple of constructin as well as seli-
powered : it should be economical to build,
vet have such quality of components that
the performance is not impaired ; and a most

desirable feature is the ability to check the
frequency meter at almost any time of the
day or night against known frequency trans-
niissions.

The unit to be described fulfills the above
requirements, the latter condition being ac-
complished by designing it to cover a por-
tion of the broadeast band instead of one of
the ham bands, Thus it can be put into
service and checked against “marker” sta-

Hook-up of the parts necessary for building the frequency meter.

MF 6SKT

s .
ol ")

e .
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P
JACK i@ 6C5
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tions at almost any time without waiting for
regular marker stations to he on the air,
and, as broadeast stations maintain their
frequencies to better than 10 cycles ac-
curacy, it will readily be scen that a fre-
quency-meter of the type described, having
a finely graduated vernier dial, can be made
to provide very accurate reference points
for calibration purposes,

Oscillator

The oscillator circuit is the electron-
coupled tyvpe, which is one of the most stable
(and therefore one of the maost suitable)
circuits, Several types of screen-grid tubes
may be used in the oscillator, although a
type 65K7 is used in the moadel described.
Grounding the suppressor instead of con-
necting it to cathode improved the operation
of the circuit. Plenty of band-spread is
available to enable accurate checking against
broadcast stations and to provide spread
for the harmouics. Coverage is from 850
ke to 1,000 ke. and harmonics, thereiore,
cover all amateur bands at present in use.

This frequency meter will
prove useful to every Ham,
and will also prove valuable
to students and others de-
siing to make frequency
measurements.

This provides plenty of spread for ordinary
amateur use hut, for more precise measure-
ments on 40 meters and the higher fre-
quency hands where a greater spread is
necessary. the tuning condenser can be
made to tune over that portion of the
broadcast band from 870 ke. to 940 ke., the
40 meter or 8th harmonic thus occupying
a larger portion of the dial. This is done
by removing turns from the coil and in-
creasing the capacity of a trimmer con-
denser. By these means almost any amount
of band-spread can be achicved. The trim-
mer condenser just mentioned is in parallel
with the main tuning condenser and is in-
corporated for the purpose of re-setting the
frequency-meter  to  zero-beat with a
“marker” station if it is found that the
setting has varied, as may he occasioned hy
a change in temperature, humidity, or warm-
up drift. The trimmer is mounted on the
front panel by means of the mounting screws
provided with it and adjustment is then
made with a screw-driver or similar tool
inserted in the trimmer sct-screw which
protrikles through the panel. It would be
morce convenient to nse a small variable
condenser instead of the semi-variable type
herein used, so that a bar knob may be used
for varying the capacity of the trimmer.
The reason one was not used in the model
described is because the junk hox viclded a
semi-variable type of the proper capacity.

RADIC & TELEVISION
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Dimensions for the chassis and panel are shown above.

The two connections from this condenser
are brought up throngh a small hole in
the chassis and soldered directly o the
rotor and stator terminals of the main tun-
ing condeuser.,

On the front pancl is seen the tip jack fur
an external connection to the oscillator,
A short picce of wire inserted in the jack
provides plenty of radiation for zero-beating
a signal against a “marker” station although
this will not ordinarily be used as the
oscillator generates strong signals, It will
be scen from the circuit diagram that this
external comnection is made to the grid
side of the plate coupling condenser.

Power Supply

The B supply is the conventional half-
wave rectificr. operating from 110 volts,
A.C. or D.C. This type of power supply has
good regulation aud is to be preferred where
a stahle source of B supply is of pritne im-
portance. A GC5 with its grid and plate
connected together acts as the rectifier tube,
although almost any type of tube with the
same filament voltage and current require-
ments can be used if the precaution is taken
first to comnect together all the grids and
the plate. The filter consists of a single
choke of high inductance and two elec-
trolytic condensers.

Construction

The construction of the instrument shoutld
be evident from the photographs. The
cabinet is home-huilt from serap aluminum,
and measures 6 x 7 inches with a depth of 8
inches. The chassis, also home-built, meas-
ures 5x6x2 iuches and is of the same
material also. although both do not neces-
sarily have to be so. The controls seen in
the front view (hesides the antenna tip jack)
are the ON-OI'I’ switch at the bottom
left. the trimmer condenscr in the center
just below the tuning condenser dial, with
the phone jack to the bottom right. The
interior view shows the coil, the 6SK7 tube,
the 6C5 amplifier-detector next, and the
6C5 rectifier to the right.

The 40-watt Mazda light bully which is
used in place of a ballast tube or line cord
resistor for dropping the filament voltage
mounts through a hole in the rear wall of
the cabinet with the bulb proper on the out-
side so that heat will be readily dissipated.

for June, 1940

In constructing the instrument use fairly
heavy hook-up wire and mount everything
solidly. Scrutiny of the schematic diagram
will reveal the fact that the negative return
leads and ane side of the \.C. line are nof
connected to the chassis, but are tied to-
gether and grounded through a .1 by-pass
condenser. The phone jack, variable con-
denser and suppressor of the 0SK7 are
grounded to the chassis.

If A.C. hum is cucountered after put-
ting the instrument into aperation, it can be
lessened by comnecting a .1 mi. by-pass
across the \.C. line cord inside the chassis.

Coil Data

The oxcillator coil consists of 115 turns
of No. 28 D.C.C. wire, close-wound on a
standard 4-prong 14" dia. coil farm, the
last 40 turns being “bank” wound. The
cathode tap is taken at the 30th turn from
the bottom (or ground side) of the winding.

Parts List
R.C.A.
1—Type 6SK7
2—Tspe 0C3

I.R.C. [Resistors)

1--100.000 ohm insulxicd resistor. BT
1-—100.000 ohm insulated resistor, BT1
1--1 megohm in~ulated resMur. BTV,
2—50,000 chm in~ulated resistors, BT1
2--25,000 ohm in-ulated resistors, BT1
CORNELL-DUBILIER (Condensers}
1-—100 mmf. hakelite condenser

1—50 mmif. bakelite condenser

1--.01 mf. 400 volt tubular

3-—.1 mf. 400 volt tubular

1—8 mf. 250 volt electrolytic

1—12 mf. 250 volt electrolytic

THE NATIONAL CO.
1—Type No. ST 50 tuning condenser

HAMMARLUND
1—Type CTS-85 trimmer condenser

UTAH-CARTER
1—Open-circuit phone jack

HART & HAGEMAN
1—S.P.S.T. rotary switch

STANCOR
1—50 henry 15 ma. choke, type C-1515

CINCH MFG. CO.

4—wafer ~ockets. 3 octal
four-prong type for coi

MISCELLANEQUS

1—Mazda +0.watt bulb

1—>National, Crowe, or similar vernier dial
1—Insulated tip jack

2—Rubler gromimets

Chas:ir and cabinet

1ypc for tubes, and 1
mounting

Please Mertion This Magazine When Writing Advertisers
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USE I;IZO/Z(

UTOMATIC voltage regulation main-
£\ tains constant oscillator plate voltage
despite wide changes in line voltages and
a special compensating device automati-
cally corrects frequency drift during tem-
perature changes These two outstanding
features make the "HQ-120-X" excep-
tionally stable in operation and result in
unusual tuning accuracy. And, these are
not the only reasons for its top-notch
performance . . . Ask your jobber or
write for details.

WRITE FOR “HQ'" BOOKLET!

HAMMARLUND MFG. CO.. ine. KT
424 W. 33 St., N, Y. Cify

Please send 16-page “HQ'* booklet

Name ....

sadian Ofice: 41 Ham:l!on.
Export Dept.r 100 V: 100 Vnnck St. N, Y. City

Blllzy‘ku.'x

VARIABLE
CRYSTAL
OSCILLATOR

/H_‘,’r

g g
é%t*{.fﬂ'j- e. c.0. frequency flexibility
with quartz erystal stability

The Vari-X is a tull crystal controlled vanable
frequency exciter for 40 and 80 meters. See your
Bldey Distributor at once for complete details.

ASK FOR CIRCULAR D-2

ILEY ELECTRIC CO., ERIE, PA.

e SAVE WITH SAFETY

AMATEUR RECEIVERS
AND EQUIPMENT

Fastest service—lowest prices—most liberal
trade-in allowances—easiest time payment
terms—in the country!

It will pay you to write to me about any
Radio Apparatus you need. I guarantee you
complete satisfaction and my personal atten-
tion.

73
Bill Harrison, W2AVA
% Send stamp for my latest list of NEw and RE-
CONDITIONED RECEIVERS,
RADIO

HARRISON “c.

12 WEST EROADWAY HNEW YORK CITY
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500 watt power supply for transmitter,

® THE power supply might be called the

“heart” of any electronic device and
rightly so, hecause it is required to supply
a constant source of potential to its asso-
ciated tube eclements without wlhich the
various functions of detection, amplifica-
tions, oscillation, and rectification could not
be fuifilled. The proper design of such
necessary energy giving devices has heen
simplified considerably Ly a number of
equations  which should be “duck soup.”
Kuowledge of simple arithmetic is all that
will Dbe necessary for rapid calculation.
Applying this arithmetic together with a
little good judgimeut will result in the de-
sign of efficient and economical power
cquipment.

The half-wave rectifier only passes cur-
rent on hali the A.C. cycle, consequently
making it more difficult to filter into D.C.
and also to secure good voltage regulation
for varving loads. A full-wave rectifier
consists of two such half-wave rectifiers.
cach passing current on opposite halves of
the cycle. Fach half of the A.C. wave is
combined in the output as shown in Fig. 1.
The resulting current is of a uni-directiona!l
pulsating nature and can be filtered or
smoothed out to any desired degree depend-
ing on the particular application. The per-
centage of ripple voltage present consti-
tutes the “Purceness.” so to speak. of the
D.C. present at the output of the filter. The
lower the ripple \'oItage percentage, the
closer we approach the “pure D.C” pro-
duced by let us say, a hattcry, a point very
desirable in the average power supply. Of
course, again. it is stated that the applica-
tion regulates the permissible and atlow-
able magnitude of the ripple voliage in a
given supply. In the event the output voltage
is to he used for CAV. telegraphy. a ri ipple
pcrccmagc of 5 per cent or less will give an
apparent “pure D.C.” if the transmitter has
high frequency stability, \When used in con-
junction with radio-telephone transzrtters
and scli-coutrolled oscillators, the per-
centage of ripple should be 0.25 per cent or
less with cven lower than 0.1 per cent
being found necessary for receivers and
speech amplifiers. So it can be seen that the

*Kenyon Transformer Co., Inc.
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results of the design of power equipment
vary widely according to individual ap-
plication. As an example, suppose a supply
was needed for a pair of the new RCA
812's operated in a pushpull, class “C,”
plate modulated stage. The manufacturers'
tube characteristics show that for use in
amateur service, 1250 volts 1).C. at 250 M. A,
is required for normal operation. Due to the
constant current present in a Class “C”
»tage. this power supply only requires fair
regulation and ripple of less than (.25
per cent.

To properly select the power transiormer,
the total load current must be determined,
For {air regulation, the bleeder resistance
should be designed to draw about 10 per
cent of the current in the external load of
230 M.AL or 25 M.AL In other words,
the transformer should lc¢ capable of sup-
plying a minimum of 275 M.A.. which is
the total load current. Now, its RMS or
secondary voltage must he determined by
the process of working backward from the
1230 volts required. First, the D.C. resist-
ance of the two filter chokes required is
240 ohms causing a voltage drop of 66
volts found by applying Chms law, thus :—
E=IR er E=275%x240 or E=66 V.

Mercury vapor type rectifiers have a
fairly constant voltage drop of fifteen volts
regardless of the load current. This loss of
15 volts as well as the 66 volts drop across
the filter chokes added to the required 1250
volts produces the “average” value required
of 1331 V. Because most power trans-
formers today are indicated with RMS
voltages. this value can be arrived at in
the fo'lowing manuner:

Exys =Eaver X L1
or Fras =1331 x 1.1
cr ERrars 1477 V. AC cach side

From these figures, we gather that the
power transformer must supply 1477 volts
cach side of the center tap at 275 ALA.

Our next prollem is the calculation of
the values of C aud R. The bleeder current.
we have dectded, was to be 10 per cent of
the external load of 25 M.A. Again apply-
ing Ohms law, we arrive at:—

www americanradiohistorv com

Power Supply

Design

*Charles T. Kolz, Jr., W2BKZ

What capacity condenser should be used with

a certain power transformer? What should

its voltage rating be? These and dozens of

other questions are pondered daily by radio

amateurs—the answers are to be found in this
timely article by Mr. Kolz.

E 1250
R=— or R=————
1 .025
or R = 50.000 ochms

Diagrams below: How current is rectified and

smoothed out m filter cnrculf variation of in-

ductance in a "swinging” choke. basic power
supply filter circuit.
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The power dissipated in the bleeder re-
sistor can be calculated by substituting in
the equation:

L
W=— or
R
1250 x 1230
W=—— or W=2312 watts
50,000

It is customary to sclect a resistor whose
rating is more than twice the actual power
dissipated. In other words, a 100 watt
bleeder of 50.000 ohms would be ideal
Calculation of the value C must be accom-
plished by substituting in the following
equation :—

S Enc

cC,= ——-+-—
Er x 333 X LL,
\Where

Lpc D.C. voltage

Er = Ripple voltage

L, Indnctance of 1st choke in henries
L, — Inductance of 2nd choke in henries
Substituting, we get
5 X 1250 625
CCi = ————m .= — or
3 x 333 x 11 x 11 121

CC =31

The value of C, and C; could he 2 mf.
each or Ci could be 1 mf. with C,. a 5 mi.
condenser. In other words, the two filter
condensers multiplied must equal the result
obtained hy the equation. Of course, slight
changes in this result must be required to
fit in with the comumcreial values of capac-
itors available to the constructor. The
voltage rating is determined by adding 20%
to the D.C. output voltage. The voltage
rating therciore would be 1250 X 12 or
1300 volts. Such a condlenser rating is avail-
able in all the popular brands of capacitors.
The ripple vultage required for the above
calculation is the product uf the plate volt-
age and the pereentage of ripple found
neeessary for a particular application.

G ripple
ErR= Epc X — or
100
25
Er = 1250 X = 3.125
100

For simplicity of calculation, all the num-
bers to the right of the decimal point were
dropped. The selection of the rectifier tubes
depends on the peak inverse valtage present
in the rectifving circuit and the total aver-
age current, The prak inverse voltage will
Le the RMS voltage of 1477 % 2 X 14 or
4068V which is well within the rating of a
pair of 66 type tubes. The total load cur-
rent of 275 MLA. is also within the rating
of 866 type tuhes. The ahove formula can
only be applied to choke input filters. Com-
putation of percentage of ripple in condenser
input filters canpot e made by simple for-
nmlas. Their use is definitely not reconi-
mended except in low voltage power sup-
plies for receivers and other low drain radio
devices. Due to very poor voltage regula-
tion and the necessity for reduction of the
load current to 25 per cent of the rated peak
current of one rectifier tube, employment of
this means of filtering is decidedly not too
advantageous. In fact. the only thing that
can be gained by its use. is a comparatively
Ligh output voltage. At lighter loads, it can
approach the peak transformer voltage

for June, 1940

850v

TI68-13HY.
CHOKE )

1658
700y, & - LIOOV. 1]
100V, RMS . .
15V,
AC
.
¥ 3 'I
usv Ay 2000V.DC
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. 2,055V,
wsvacq||le_% 4
t = [ 4=MOD

Diagrams for the 500 watt and also 100 watt transmitter power supply units,

(Eryms X 14) decreasing to the RMS
value or lower with heavier loads. In choke
input filters, the maximum rectifier peak
plate current is prevented from exceeding
the peak rating by the input choke, which
has a certain minimum value of inductance
called the critical inductance. This value
should he calculated from

Rioap
L¢rir = ——— or
1000
4510
L¢crir = — = LeriT =4.5 henries
1000

This means that the input choke of our
power supply should be of a value no less
than 4.5 henries or the filter may have a
tendeney to go towards condcuser input
operation with its adherent disadvantages.
By employving a choke of greater induct-
ance, we materially reduce the ratio of peak-
to-average plate current. Thus, the strain
on the rectifier tubes is eased and the regu-
lation of the output voltage is improved,
simultaneously.

Power supplics which cnergize a varying
load such as a Class “B” modulator usually
require a “swinging choke™ at the input to
the filter. If a smoothing choke were em-
ployed in such a filter, its physical size and
price would make its use prohibitive. This

www americanradiohistorv com

is due to its inability to provide critical
inductance at low values of plate current
and still maintain a high inductance value
at maximum load. It. therefore, is necessary
to ntilize a choke with little or no air gap
called “A Swinging Choke.” This type of
choke will maintain a critical or a greater
value automatically over a specified range,
its inductance falling as the load is in-
creased. This fits in perfectly with the fact
that the critical value of inductance de-
creases proportionately with the increase in
load from minimum blecder current to the
maximum rated load of the supply. Some-
times in transmitter application a supply is
called upon to energize both R.I%. and
modulator sections, In such cases a “swing-
ing choke” to carry the total load current
is selected. The modulator voltage is then
taken after the input choke as shown in
Tig. 3. The second choke. then is only re-
quired to pass the currents of the R.I%. sec-
tion and the bleeder alone. This system
makes for the reduction of physical size in
components and, consequently, their cost.

It also requires an increase in the capacity
of the first filter condenser by a multiplier
of 2 and the bleeder is sclected to draw
20% of the total load current. In the design
of power supplies for lower voltages, the
same calculations are made,
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Note the very compact design on this 2'/> and 5 meter receiver.

Amateur Radio

Simplicity is the keynote of
this amateur receiver for 21/,
and 5 meter reception, which
is easy to build and adjust as
there are no |.F. stages to
peak. It is a transformer-
less 110 volt A.C.-D.C. job
that works very smoothly
and packs a real wallop.

Compact A.C-D.C. % & 5 Meter

Receiver
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Burt L. Zimet, W2JUX

® MANY amateur operators in the course

of a QS0 have cxpressed a wish for a
very simpic five-mneter receiver. One that
would work anywhere, on any type of volt-
age, vet maintain the desirable features of
sensitivity coupled with plenty of “whack.”
This led us to wonder why one hears or
reads so little, if anything, of A.C.-D.C.
type five-meter receivers. Well, you kuow
how hams are — once the question was
formed there was an immediate urge to
begin building to see “why” and “why
not.”

In planning the receiver, the important
factors of performance and economy” were
carefully considercd Defore the final desigu
was adopted. Simplicity dictated the use of
but four tubes and economy urged the strip-
ping of an old Dbroadcast type A.C.-D.C.
midget receiver for parts, chassis and
cabinet, Fortunately this midget was housed
in a metal cabinet thus saving the expense
of purchasing one. However, these small
metal cabinets are quite reasonable and
one certainly would have been purchased
if the above had not been on hand.

The tube complement finally selected was
a 6]5G super-regenerative detector, a 6C5
first audio which was transformer coupled
to a 25A6 power amplitier and a 2576 rec-
tifier working as a voltage doubler. The
sturdy little 2576 tube is easily capable
of delivering 200 volts under full load when
using two 16 mf. filter condensers. It is,
however, absolutely essential that correct
polarity of the condensers be observed fcr
proper D.C. voltage.

As inall A.C.-D.C. receivers the filaments
are hooked-up in series using a 180 ohm
line cord resistor to drop the input voltage
to the proper value.

Ly inserting a 40 ohm (23 watt)} resistor
in series with the filaments paralleling this
resistor with a 6-8 volt pilot light (blue
bead, 250 ma. type) the usual “on-off”
jewel indicator can he incorporated.

In stripping our B.C.L. midget, all parts
such as the speaker, volume control, choke,
etc,, were permitted to remain in thejr

RADIO & TELEVISION
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original positions, Since the sockets were
the octal type these, too, were left alone,
except one, for which we suhstituted an
Ampheno! isolantite socket. This socket,
for the 6)5G, was selected for its low loss
on the high f{requencies.

The coil assembly was constructed of two
small 14" x 214" pieces of mycalex and
three midget type bananna phigs and jacks.
The diagram and photo are seli-explanatory
and no difficulty should be encountered
with this little 1mit. The coil which con-
sists of five turns, 4" diameter, No. 18
solid enamel wire, is tapped one tnrn from
the grid end. This methad of tapping the coil
band-spreads the five meter band over most
of the dial. Although this method may be
replaced with the usual hook-up, it is handy
to have in cases of heavy QRM.

In referring to the diagram it will be
noticed that the speaker ficld is not hooked
up in the customary fashion. The reason for
this is that our original B.C.L. midget re-
ceiver had a speaker field of 3,000 ohms
D.C. resistance and since this would drop
the voltage too nmch, it was decided to
use the ficld as part of a bleeder circuit and
a scparate 300 ohm choke as the filter.
Of course if the reader has a speaker with a
300 or 400 ohm ficld this would be used
in place of the choke and no hleeder would
then be necessary.

Originally it was planned to isolate the
chassis from the receiver proper (keeping
“B” negative off the chassis) in order to
prevent the shorting of the A.C. voltage
upon accidental grounding of the receiver.
But this method introduced two serious
problems; the first of which manifested
itself as a 60 cycle hum that could not be
removed by the usual filter methods. The
second problem was that of erratic oscilla-
tion of the detector tube, due to the addi-
tional capacities created by the isolated
chassis. Both problems were immediately
solved by conuecting the return of the
cathode R.F. choke to the chassis. There
was no further de-bugging to do.

In order to eliminate the usual difficul-
ties of conpling the antenna to the re-
ceiver and the resultant dead spots, it was
decided to use irductive coupling. This
coupling coil i '" in diameter, six or

MAGNETIC SPEAKER

@ MANY amateurs have found that a

good] quality magnetic speaker makes an
excellent microphone. The standard crystal
or velocity microphone input of the modu-
lation anplifier may be used. In casc you
have lwen using a carbon mike, a single

l

for June,

Loud-speaker used as a microphone.

1940

seven turns. No. 22 hook-up wire and is
placed into the grid coil. Care should be
taken to place this coupling coil in the
agrounded end of the grid coil, as mserting
this coil at the grid side will cause the
detector to stop regenerating due to too
tight coupling. Proper adjustment is at-
tained when the detector regencrates
throughout the entire range of the tuning
condenser with the antenna connected.
Several different values of regeneration
controls were experimented with, but trial
showed that 20.000 ohms was proper and
smooth regeneration was secured. This con-
trol shonld be advanced until the detector
just begins to super-regenerate (manifested
as a gentle hiss) for maximum sensitivity.
Little more can lic mentioned about the
circuit except perhaps to urge that the
usual rule of short leads be adhered to.

I.R.C. [Resistors)

250.000 «hims, 1%
100,000 ohms,
500,000 ohms.

W.,

1.000 ohms, }i w.. R4
20,000 ohms, Pot. regeneration control. R-3
20,000 ohms, 2 w., R-6

500.000 ohm= Pot. volume control, R-7
400 ohms, 1 w.. R-8

180 ohm line cord resistor, R-9

40 ohm. 25 w.,

5,000 ohwms, 25 w., R-11

HAMMARLUND 15 mmf., C-1

CORNELL-DUBILIER (Condensers}

100 mmf. mica. C-2. C-3, C-4
0005 mi. mica,
.01 mf., 400 v. paper, C-6

.1 mf,, 400 v. paper, C-7
10 mf., 23 v. paper.
20 mf., 25 v. paper. C-9

.1 mf,, 400 v, paper, C-10

16 mf., 150 v., C-11, C-12
8 mf., 450 v., C.13
COIL DATA

6 or 7 turns ¥ dia., No. 22 hook-up wire. L1
5 Meters. 56 me.—35 turns 4" dia.. No. 18 sqlid
enamel wire, tapped 1 turn from grid side, L-2
214 Meters, 112 me.—3 turns %7 dia.. No. 18 salid
enamel wire, tapped 1 turn from grid side. L-3

UTAH

3,000 ohm speaker field, CH-1
400 ohm choke (A.C.-D.C. midget type) CH-2—
(junk box)

OHMITE
High frequency R.F.chokes, RFC

MISCELLANEOUS

3:1 audio transformer, T-1

AS A MICRCPHONE

stage pre-amplifier will have to be used to
step up the output of the speaker-micro-
phone. The photograph illustrates the re-
mote control table of a transmitter. Notice
the pre-amplifier in the hack, and the
Wright-DeCoster  speaker-mike—Courfesy
of Allied Radio Corp.

The editors want—Construction Ar-
ticles on receivers, converters, trans-
mitters, adapters, facsimile recorders,
television receivers, frequency modu-
lation adapters and receivers, ete,

Send them to Editer, Rapio &
TeLevision, 20 Vesey St., New York
City.

DESIGNED for
APPLICATION

MODERN SOCKETS for MODERN
TUBES! lLong flashover path to chassis
permits use with transmitting tubes, 866
rectifiers, etc. Ideal for mounting on
rugged thick cast aluminum chassis now
being used on much of the better com-
mercial equipment. Long leakage path
between contacts. Contacts are type
proven by hundreds of millions already in
government, commercial and broadcast
service, to be extremely dependable.
Sockets may be mounted either with or
without metal flange. Mount in standard
size chassis hole. All types have barrier
between contacts and chassis. All but
octal also have barriers between indi-
vidual contacts in addition.

Catalogue Upon Request

JAMES MILLER
160 EXCHANGE ST,

MALDEN. MARS

READ c 0 D E Like an

SEND Expert
Learn Quickly at Home—®Get Real Speed

It’s easy, faseinating, to become a good
op. with the NEW ALL ELECTRIC
MACSTER TELE-
PLEX CODE
TEACHER to help
you. O:ly instru-
ment ever produced
which records your
sending in visible
dots and dashes—
then sends back to
you at any speed
you desire. Also sends practice work,
recorded by an expert. That is why so
many schools teaching code prefer
Master Teleplex, why thousands agree
this method is surest and quickest.

FREE BOOK

We furnish Complete Course. lend you Master
Teleplex, ive you personal instruetion with a
MONEY-BACK GUARANTEE. Low cost. Send
today for booklet S6, no obligation.

TELEPLEX COMPANY

67-69 Park Place, New York
n Canada

1 write:
CANADIAN ELECTRONIC INST., TORONTO, ONT,

= DON'T BUY—SAVE $ $ $

ON RADIO SETS — PARTS,
TUBES, PHONOGRAPH REC-
ORDS — UNTIL YOU HAVE
SENT _FOR OUR NEW GIANT
MONEY-SAVING CATALOGUE.

UNITED RADIO GOMPANY,
X NEWARK. N. L

DEPT.

www americanradiohistorv com
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#ow' Lmateurs }Qe/dy Station

WoUSA at World's Fair

in New York
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The handsome QSL card sent #o all stations
contacting W2USA, the Amateur station at
the World's Fair, New York.

® When Mr. John S. Young, Director of

RaDIO & TELEVISION for the World's Fair,
at New York, invited us to undertake the
installation and operation of the amateur
radio station at tEe Fair, we knew, from
past experience, that it would be necessary
to have a suitable organization and that, in
spite of the fact that the Fair would pay
for the actual installation of our aerials and
equipment, it was going to be necessary to
have quite a bit of money to defray inci-
dental expenses. There could be nothing hit
or miss ubout the undertaking.

Mr, Young assisted us in the selection of
the space we have been occupying and lent
all the encouragement he could, in the mat-
ter of providing incidental facilities, such
as furniture, lighting equipment and type-
writers, ete. It was his desire to have us
get our station on the air before the end
of 1938.

In order to get off on the right foot, we
called in the Legal Department of the
American Radio Relay League to assist us
in the preparation and the execution of our
corporation papers. The W2USA Radio Club,
as a result, is a duly chartered membership
corporation, operating under the laws of the
State of New York. The present member-
ship is limited to those who take an active
part in the running of the home station, in
the Communication and Transportation
Building. Our charter, however, provides
for other types of membership, and it is the
present plan to permit those amateurs who
co-operate with the home station to become
actual members of our associate group.

Getting on the Air

While we recognized the desirability of
getting on the air at as early a date as

90

possible, we realized, also, that our statjon
would be watched by amateurs throughout
the world, and we wished to carry on in a
perfectly orderly fashion. In order to avoid
the delays which we felt sure would develop,
the plan of installing our own five meter
equipment’, operating it as a portable sta-
tion and securing the co-operation of many
other amateur stations to act as relaying
points for us, was put into operation. It
was fortunate that this plan was adopted.
As a matter of fact, there were so many
legal hurdles which had to be taken, in
connection with the formation of our cor-
porate body, that we were not actually in
a position to apply for our license until long
after the first of the year. Our official call
letters were issued the day before the Fair
opened and then only after we had tele-
graphed the F.C.C. and had received a tele-
graphic reply, authorizing the use of the
W2USA call.

Because all of our preliminary work was
done, on the ultra-high frequencies, some
amateurs, unaware of the obstacles we had
to overcome, gathered the false impression
that our activities were to be devoted to
that form of operation, exclusively. Others
thought that we were not going to give
C.W. telegraphy any part in our picture
and that all of our activity was to be on
phone.” Of course, neither of these prem-
ises was correct. Qur original plan for oper-
ation included all of the facilities which
were detailed in Raplo & TELEVISION, for
May, 1940, as well as certain other services
which, even up to now, have not been placed
in operation. We feel confident that these

USA

radio operator

This certifies that

Arther B. Lynch, W
has quallﬂecrnns a rad
oPer ator for amateur radio
statton W2USA. This card /A
will

properly endor
kadmi er tg ¢h
E i

NEW YORK W¢

“"Courtesy card" given to visiting radio ama-

teurs who have their U. S. Amateur operating

license cards with them. This card entitles
them to "operate” at station W2USA.

new services will be put in operation during
the present season. It is our desire to have
the co-operation of all amateurs, not only
“local” operators, but those in all parts of
the world.

Relaying Stations

It is a matter of amateur tradition that
difficult operating conditions simply increase
the determination to do a good job. Thanks
to those amateurs, who recognized our diffi-
culties and jumped right into the job with
us, we were able to give what has been
recognized as the sort of performance of
which amateur radic may well be proud.
The history of the services which have been
performed at W2USA has been summarized
in preceding articles of this series. No one
who was not actually on the job, during the
first few months of operation, could have

www americanradiohistorv com

Arthur H. Lynch, W2DKJ

the remotest idea of the difficulties and the
hardships which had to be borne. The Hall
of Communications—now the Communica-
tion and Transportation Building—was
nothing but an empty shell when we moved
in. It was colder inside than out. We were
provided with a small shack, made of wall-
board, but without either heat or ventila-
tion. A borrowed oil stove gave us the heat,
but there was never any ventilation. All
the work which had to be done, in connec-
tion with the erection of aerials, could not
be undertaken by us but had to be done,
under our direction, by regular employees
of the Fair.

Approval of every little detail of our
plans had to be given by the man who was
in charge of the Fair’s public address equip-
ment. He was convinced that it was going
to be impossible for us to operate our sta-
tion in the space adjoining his, without
causing interference,

All of which proved that the initial plan
to have other stations help us was not only
desirable, but, as it turned out, absolutely
essential. It is with a view to assisting other
amateurs, who may be faced with something
of a similar problem, that we devote so
much attention to this portion of our story.

We believe that the successful use of re-
laying stations by W2USA is positive proof
of the desirability of using the ultra-high
frequencies for local and '‘feeder” contacts
and using the other bands for distant con-
tacts, exclusively. Because it is compara-
tively common practice for high-power,
twenty meter phone rigs to carry on local
“rag-chews,” when very much less power
would do the job better, without interfering
with other stations hundreds or even thou-
sands of miles away, is no valid reason for
doing likewise.

The original QSL card sent out by station
W2USA—it bore the call letters of Arthur H,
Lynch, W2DKJ.

i ;
G%u’mwm: o d
“Bueiiny
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So, with our 400 watt. 5 meter trans-
niitter, hooked to one of the double, ex-
tended Zep antennas, designed by I"rank
Lester, W2AMJ. and operating under the
call letters, W2DKJ/2, and with many local
stations trelaying our transmissions, we
undertook to let the world know that the
amateur radio station, located in the Hall
of Communications, at the World's Fair in
New York, was on the air!

The accompanying drawings show just
how it was possible to utilize the many thou-
sands of dollars worth of cquipment and
the excellent locations of other amateur
stations, for the handling of relays to and
from the Fair station.

It is very important to give full consid-
eration to the possibilities of operation. if
cimilar arrangements are thought to Dbe
desirable for the handling of messuages to and
from areas which may be without service
of any other kind, as a result of some form
of disaster. When floods. hurricanes, earth-
quakes and other forms of calamities have
occurred in the past, it is noteworthy that
the only form of communication which could
be counted upon was that which was pro-
vided by amateur radio communication
facilities,

In such events, the suceess of utilizing
portable, ultra-high frequeney egquipment,
for getting information to and from the
stricken areas to those outlying areas,
where power lines and other forms of com-
nnication facilities were available, sug-
gests further consideration and prepara-
tion for improving such services for future
emergencies,

Radio stations. located in high buildings,
operated from storapge battery power or
even from generators, driven by gasoline
engines, can be counted upon to do their
work, when all other services have been put
out of commission.

The relaying stations, which have been
doing such excellent work, in the routine
operation of the amateur station at the
World's Fair, at New York, are not confined
to operation on the ultra-high frequencies.
Through them, instead of being confined to
one station and to one frequency, we have
been able to avail ourselves of the services
of some ten or twelve of the most up-to-date
amateur stations in this part of the world.
Then, too, we have been able to carry on
actual communication on all bands, even
though our own station was operated on the
five meter band, exclusively. There is an-
other point about this form of operation
which is a distinet advantage, thourh the
point of origin may be owned by an operater
with a class “B" license, it is possible for
messages or even phone conversations origi-
nating from his station, being relayed on
the bands which would not be open to him
otherwise, if due regard for the regulations
is given by the relaying station or stations.

Automatic Relay

In addition to the handling of regular
traffic, from such a station, there is always
the possibility of having items of general
interest to amateurs on all bands sent out
at the same time, by eutomatic relay. In
other words, the relaying stations pick up
the ultra-high transmissions and feed them
into the speech equipment of their own
transmitters, so that copying and re-reading
of the messages are not required. The regu-
lar weekly QSTs which are sent out from
W2USA at 9.45 p.m. each Friday night,
were handled in the foregoing manner,

Amateur Radio

Since 1907, Lt. Perce
B. Collison, W2IXE,
has been an ardent
ham. His drawing of
his rig shows his 5-10
m. phone, CW, ICW
xmtr, and his receiver,
a specially built Halli-
crafter "5 & 10." His
antennas, a 5 m. Zep
and a 10 m. Johnson
Q" are 400 feet in
the air—probably the
highest in Mew York.
He is a charter mem-
ber of numerous radie
clubs.

prior to the time that it was possible for
us to get our own transmitters going on
all bands.

On several occasions this form of relay-
ing was greatly augmented by additional
relays, at remote points. For example. our
first “Round-the-world; round-the-clock”
radio relay was sent out from our station
on five meters; picked up and sent out
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Map of "World's Fair” district (New York]
showing how amateur relay stations are
spotted arcund station W2USA.

again, on ten meters. by L. M, Cockaday,

2JCY; picked up and sent out again on
ten und twenty meters, simultaneously by
Brian Groom, GMGRG. of Dalashiells. Scot-
land; picked up and again sent out on ten
meters by David R. Crawford, W3FPI, who
was operating “portable” aboard an Ameri-
can steamer, then located 100 miles east of
Aden, in the Persian Gulf, and his signals
were picked up by a Llama priest, at his

W2USA—Relay Stations

POWER

WATTS CALL NAME

400 W2AMJ Frank Lester
200 W2IXE Perce Collison
100 W2BW Dv, A. L. Walsh
600 & 1000 W2HXQ Kay Kibling
1000 & 1000 W2EOA Chas. Kibling
600 W2J0Y Com. L. M. Cockaday
850 W2AZ Frank L, Carter
400 W2JZX Viola (irossman
1000 W2IXY Dorothy Hall
1000 W2CLA Dr, L. J. Dunn
1000 W2AYV John L. Hines
1000 WI1KTF David Kendall
250 w2J10 Robt. Gunderson
Ret. — Retransmission

for June, 1940

TRANSMISSION LOCATION
5 meters Bergenfield. N. J.

Ret. on 10 mtrs. New York City
Ret. on b mtrs. New York City
Ret. on 75, 160 mtrs, Rye. N. Y.

Ret. on 10, 20 mtrs. Rye. N. Y.

Ret. on 10 mtrs. North Pelham, N. Y.
20 meters E. Rockaway. N. Y.
75 and 160 mtrs. E. Rockaway, N. Y.
20 meters Springfield, L, L.
20 meters Garden City, L. 1.
20 meters Garden City, L. L.
10 and 160 mtys. Stamford, Conn.
20 and 75 mtrs. New York City

wwWWwW americanradiohistorv com

radio station, in his temple. in Thibet. The
priest sent a return message o er the same
route. American stations. other than local.

coulkl not hear either our own station or
W2JUY; they could. however, hear GM8RG,
who was covering most of North and South
Awerica with a very loud signal,

Similar double and. triple relays were
effected by several other stations which put
out our signals, during that time. An excel-
lent job was done for us by Frank Carter,
W2AZ (First operator to work 100 different
foreign countries on “phone” and have them
verified for admission to the A.R.R.L. “Cen-
tury Club™). Not having facilities to receive
us on five meters, he drove over to our sta-
tion, made a copy of the relay message and
sent it out several times. with the result
that we received reports of it having been
heard in many foreiyn countries,

QSL Cards (Veris)

The accompanying copies of the various
cards which have been issued by the W2USA
Radio Club are attracting an unusual
amount of enthusiasm. So far, there have
been three types. The first was sent to those
who sent in reperts of having heard cur
first “Round-the-world; round-the-clock”
New Year's Greeting. The recipients of
those cards really have something in the
nature of a “keepsake’” which will soon be-
come cery valuable, The number which was
sent out was definitely limited; they were
not mailed unti! they could be cleared
through the post office which was opened on
the Fair Grounds and they were sent with
the <pecial issns N. Y, World'= Fair stamps.

Not exactly QSL cards are the certificates
which are supplied by our “Traffic Control
Committee,” to all these visiting operators
who bring their licens»s with them. when
thev visit our station and who actually make
contact with one or more stations Tor us.
They are just about the size of the license
and they enable those who hold them to join
in the operation of our station at any time
they see fit. without the formality of re-
reg.-tering,

QSL cards for the 1939 contacts and for
those who visited the Fair station last year
are how in the process of mailing, We have
some ten thousand of them to get out, There
has been a considerable delay., but we are
told that they are well worth wuaiting for.

An entirely new card will be issued for
the 1940 season, and we hope to be able to
get them cut as the contucts are made, We
have many other interesting innovations
for the 1940 season.

1 Mr, Lynch’s 400 watt, 5 meter transmitter
was deseribed by him in a scries of articles, en-
titled ““The 5-40-400 Transmitter” in SuoRT Wave
CrAFT for August te October. 1938.—Ed,

*Mr. Lynch has had the courage of his con-
victions oh these points. Single-handed, he ran
up the higheszt individual ultra-high frequency
score ever made, during an A.R.R.L. Field Day
Contest.—¥d.
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H//(y Creed---

TO give you specialized personal attention
of genuine value that you can't get from
other wholesalers.

TO finance all time sales myself so you
¢an buy with less cost—less red tape—
quicker delivery. These terms financed by
myself are the best you can get anywhere.

TO take your equipment in trade at the
best allowance.

TO allow you to try any receiver for ten
days without obligation and to cooperate
with you to see you are 1009% satisfied.

1 stock all short wave receivers of all makes—more
than 25 models—and will help you get tho right one.
Just write me fully about what you have fin mind.
A few receivers in stock are:

Cash Down 12 Monthly

Receiver Price  Payment Payments
RME-99 $137.40 $27.48 $9.70
$X-25 complete 99.50 19.90 7.03
S20R & NC44A 49.50 9.90 3.49
Sky Buddy 29.50 5.90 2.08
NC100A 120.00 24.60 8.48
HQ-120X 138,00 27.60 9.75
Super Pro 276.00 55.80 19.71
RCA AR:77 139.50 27,90 9.85

4 have a complete stock of all recefvors, transmitters,
kits, parts of all sorls. Send lo mo for any equip-
ment in any catalog or ad. I guarantes you can't
buy for less or on better terms elsewhere.

All orders and inquiries personally attended te by

Bob Henry, W9ARA. You can reach me by letter

telegram, Dhone, or visit nearly 24 hours a day 303
days a sear. WFite for any information, Your inquiries
and orders invited.

HENRY RADIO SHOP

BUTLER W9IARA MiSSOURI

-

NJOY NEW THRILLS IN SENDING speed
and accuracy—new ease in operation—riew,
simple control at all speeds with

MARTIN FLASH KEYS

the ‘'ace™ line of semi-automatic, single lever sending
machines which we new offer at new, sensationally low
priees. Every machine factory tested and backed by
an unconditional -money-back guarantee,

You; chosice( oof' ihﬁ No). 8 (shown here)

or 0. n Shown ) ——

Black crackle finish. ... ............. $1 0-50
We manufacture besides the Martln Keys a complete llno
of telegruph equipment, including various types of tele-
graph and radlo keys, sounders, relays, bllnker sets. etc.

J. H. BUNNELL & COMPANY
Bunnell Building 215 Fulton St., New York, N, Y,

METAL SLIDE RULES!

Aceurate! Price $2.00
4 fnch diameter metal slide rule
(with easc). Scale length 12
inches. Performms alt  regular
slide rule computations. Roots,
jf 1085, sines, ete. B-inch diameter
metal. Special—large scale divie
sionsg, easy remding. Scale iength
20 inches. Price, with ease,

=

This month's winner of the Honor Plaque for the best Ham Station photo.

”#ono‘z” p/dgae -gwa'z-c{ec{

For Best HAM Station
To Thomas S Chow, WOEMVK

® AMATEUR Radio Station W6MVK is

licensed to Thomas Sue Chow at 701-8th
Street, Modesto, California. He is an
American-born Chinese, and has never been
anywhere except California. Tom is 24 vears
old and unmarried. He lives with his uncle;

Here is the new "Award of
Honor” Plaque which meas-
ures 57" x7” in size. I s
handsomely executed in colors
on metal, and is framed,
ready to hang on the wall.
The name of the winner will
be suitably inscribed,
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Note These Important Rules

Attach a brief description not
longer than 300 words, describ-
ing the genera) line-up of the
apparatus  employed, the size,
type and number of tubes, the
type of circuit used, name of H
commercial transmitter—if not
home-made, watts rating of the
station, whether for c.w. or ¥
phone or both, et¢., also name
of receiver.

State briefly the number of
continents worked, the total num-
ber of stations logged or con-
tocted, and other features of
general interest. Mention the
type of aerial system and what
type of break-in relay system, if
any.

Important — Enclose a good

hotograph of yourself, if your
ikeness does not appear in the
picture!

You do not have to be o
reader of RADIO & TELEYISION
in order to enter the contest.

Address all photos and station
descriptions to Editor, Ham $ta-
tion Photo Contest, ¢/o RADIO
& TELEYISION, 20 Vesey Street,
New York, N. 'Y,
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Thomas 8. Chow, WOMVK

by

AMATEUR RADIO STATION

a_brother, W6QFD, George; and a sister,
WEQMW, Betty.

W6MVK’s interest in amateur radio
began in 1935, That spring he practiced
the code on a borrowed tape machine, read-
ing up on radio from radio magazines. By

E - e

%Iward of Honor |

Presented to
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MAGAZINE

for the
Best
PHOTOGRAPH

of an

4 P o 1
e -
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Submitted in the monthly
Amateur Station Photo Contest
H. C;Ulnhbach. Editor
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Amateur Radio

RADIO
AMATEUR
COURSE

6 W.Shudrt

TSI ML R (G

PR———

Your Money Back —

1f the RADIO AMATEUR
COURSE does not represent the
greatest book dvcalufe ever of-
fered to the radio "‘fans”

for .......... 500

TO convince you that there isn’t a
better book bny today, the publishers
of the RADIO AMATEUR COURSE
make the sensational offer of a money-
back guarantee on such a low.priced
book. Stop in at any of the many dealers
handling this book and examine it. See
for yourself if the RADIO AMATEUR
COURSE isn’t just the book you've al-
ways wanted.

Printed on the finest coated paper—
well illustrated attractive 4.color cover—
complete with radio information you
mus! have. It contains a step-by-step
program for obtaining a shortacave
radio education.

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

148 PAGES

61{ x 9!5 INCHES

OVER 150 RADIO DIAGRAMS
and TECHNICAL PHOTOGRAPHS

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

See Page 68 for list of our dealers.

:mu)lo AND TELEVISION
1 20 Vesey Street, New York. N. Y.

B Gentlemen: T enclose herewith my remittance of 1
B @ifty Cents (50c) for which pleaso send me POST-
PAID. my copy of the RADIO AMATEUR COUNRSE 1
8 (Remit by check or mone¥ order; register lstter if you
g *end cash or unused U. S. Postage stamps.)

z
]
o
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summer enough of the code and theory was
absorbed to allow the license to be issued.
His first station consisted of a home-made
6-tube superhet. The transmitter consisted
of & 5 ft. wooden relay type rack holding
up panfuls of salvaged and home-made
parts.

Five months after being on the air he
won the WAS (Worked All States) club
certificate, being among the first 100 (No.
98) and establishing 2 “shortest time after
licensed” record for this achievement.

In 1937, winning first in the entire U.S.A.
was a habit, and W6MVK made a clean
sweep of 3 of the 4 major contests spon-
sored for “hams.” Next year W6MVK won
WACC No. 2 (Worked all 58 California
Counties). Only three of these certificates
have ever been issued.

All the previously won awards did not
concern any DX work. In 1933 WEMVK
turned to this different field and came
through by winning the VK ZL DX contest
in the junior division for the North Amer-
ican field.

Description of Amateur Station W6MVK

The radio room has a 12-ft. ceiling, and
is lined with rectangular blocks of Celotex.
The curtains are of heavy monk's ecloth
and a work shelf and bench occupy a full
side of the room. An 8-foot tuble holds the
HRO, Jr., receiver, its coil rack, u modula-
tion monitor, a home-made frequency meter
and ECO, a 250-watt portable transmitter,
and a 7-tube home-made superhet, receiver.
The main transmitter stands beside the
table and is remotely controlled from the
operating table. A Shure 702 erystal non-
directional mike is used on a floor stand
and a pair of Trimm fones are used for
CW so as not to disturb the rest of the
household. One wall has 20 certificates won
for various contests. No QSL cards decorate
the walls.

WBMVK has answered every QSL card
from amateur stations, and SWLs promptly.
He has had over 5.000 QSO's on the bands,
with the use of CW and fone, on all ama-
teur bands under 30,000 ke. W6MVK says,
“Nowadays, when so many foreign ama-
teurs are off the air because of the wars, the
work of the SWLs in reporting signals is
being more and more appreciated by
‘hams’ all over the world.”

Description of Transmitters

The main transmitter. inset in picture.
is a 6-foot relay rack mounted on rollers.
The transmitter starts with a 6A6 crystal
oscillator. or doubler, 616G buffer doubler,
an RK20A buffer as the exciter. This rig
uses bandswitching of any three bands from
160 to 10 meters. This, in turn. is connected
to the antenna or link-coupled to a pair
of Eimac 75T's in a pushpull bandswitching
final. Up to 800 watts input is run into
the final at 2,000 volts on the plates. The
remaining panel holds a pair of RCA 81is
as Class B audio tubes and the 300 watt
modulation transformer. The speech input
consists of a separate cabinet and with a
Shure 702 erystal mike. The pre-amp tube
is a 6J7. This is cascaded into a 6C5 and
another 6C5 transformer coupled to a pair
of 2A3s in self-biagsed Class AB1 pushpull
drivers. The output from this speech am-
plifier is fed through a 500-ohm line to the
Class B modulator tubes.

The R.F. end of the 500-watt portable
starts with a 6V6G crystal oscillator, an
RK20 buffer doubler, and an RCA 806 in the
modulated final stage. A pair of TZ40s are
used with a regulation audio speech amp.
_ The 250-watt portable seen on the operat-
ing table uses only two coils. changed
through the front panel. A 8C5 Pierce
crystal oscillator drives a 6V6G buffer or
doubler and that in turn is capacity
coupled to a RCA 211. It is grid modulated

|

l

for phone with a 6J7, 6C5, 6F6 arrange- |

ment, and 60 watts of carrier is obtained.
A 6-volt battery operated transmitter and
receiver is powered with a Vibrapack for
portable and emergency work. The antenna
arrangement consists of a 144 ft. per leg
diamond beam pointed toward Europe. The
antenna is located in the next block and fed
with a 600 ft. of 600-ohm feeder line. This
is quite necessary as the noise level at the
station is nearly always above RS
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MODULATION MONITOR

You've solved your problem of getting

maximum efficiency from your trans-
mitter when you invest in a Model
1696-A Modulation Monitor. Plug it into
your AC line—make simple coupling to
the transmitter output and the monitor

shows:
® Carrier Reference Level @ Per Cent of Modu-
lation ® Instantaneous Neon Flasher (no inertia)
indicates when per cent of modulation has ex-
ceeded your predetermined setting. Setting can
be from 40 to 120 per cent.

Helps comply with FCC regulations. Has two
RED*DOT Lifetime Guarantced Triplett instru-
ments. Modernistic metal case, 14% " xTH" x434",
with black suede electro enamel finish. , - .
and white panel.

Model 1696-A . . . Amateur Net Price .. .

Also available as a rack panecl mounting unit.

FOR MORE INFORMATION
WRITE SECTION 286 HARMON DRIVE

TRIPLETT ELECTRICAL INSTRUMENT CO.

Biuttton, Ohis

EASY TO LEARN COD

o

It is easy 1o learn or increase
speed _with an  Instructodrabh
Code Tcacher. Affords the quick-
est and most practical method
yet developed, Available tapes
from beginner's alphabet to typi-
cal messages on all subjects.
Speed range 5 to 40 WPM,
Always ready—no QRM.

MACHINES
FOR RENT

i -
OR SALE A "
Instructograph Code Teacher literally takes the Dlace

The

of an operator-insiructor and enables anyone to learn
and master code without further assistance. Thousands
have usted and endorse the instructograph System. Write
today for full particulars and convenient payment and
rental plans,

INSTRUCTOGRAPH COMPANY
Mepl. SW, 97 Laksasds Placa, Chioago. FL
Rapren il !
ikara Collrege of midad St Wk, Tarerio

NEW
CARTER
SUPER

GENEMCTORS

for Aireraft. Police,
Marine, and general
use. A size and type
for every service.

1
|

Write for circulars

CARTER MOTOR COMPANY
1604 Milwaukee Ave., Chicago, Ilinois
A Well Known Name in Radio Since 1922
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redesigned portable

Above—the
fitted with external loop antenna for DX
reception,

receiver,

Right—Rear view of the DX portable, com-
plete with batteries and loop antenna.

® THE average battery-operated portable

radio is intended primarily for short
range reception. During the summer vaca-
tion meonths, many people move decp into
the country or to the sea-shore which may
be quite some distance from principal broad-
cast stations. Accordingly, in this connce-
tion. a good portable capable of reasonably
long distance reception will be in demand.
The portalle about to he described has
picked up as many as 45 different broadcast
stations in one evening, some of which were
over 1,000 miles distant. The tests were

Applied Radio

Adding an EXTERNAL LOOP

.gnc‘tea:!ej

Portable’s DX Range

Charles R. Leutz

The author describes how to add an external loop antenna
to a standard portable receiver, and in this way increase
its DX reception range.

made cxclusively with a loop and satisfac-
tory volume was obtainable from all the
stations.

The circuit is a superheterodyne using
3 tubes. However, it actually gives 6-tube
performance because the 1H3G is used
as a diode-detector-AVC and first audio

stage. The balance of the tube array con-
sists of a IN5G, direct radio frequency
amplifier, a 1A7G converter, a 1N5G in-
terimediate R.FF. amplifier and a 1C3G pen-
tode audio output tube. All the tubes have
a low loss ceramic hase. Excellent quality
of reproduction is obtained by using a re-

Wiring disgram of the portable receiver with provision for external loop.
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sistance coupled audio amplifier with a high
grade output transformer and 5” permanent-
magnet dynamic loud speaker. IFigure 1
shows the complete schematic wiring dia-
granm.

Figure 2 gives the general chassis layout
and Iig. 3 gives the cssential cabinet
dimension. These can be varied to suit in-
dividual taste.

The first construction step covers mount-
ing the sockets in the chassis, followed by
mounting the triple gung condenser, inter-
mediate R.F. input transformer, inter-
mediate R.F. output transiormer and the
R.F. transformer. Care must be taken to
insert the tie lugs indicated in the pictorial
diagram. Next, the volume control, oscillu-
tor coil and padder conden<er are fastencd
into place.

The assembly is now ready for wiring,
first connecting the wires which lay close to
the chassis, inserting the comdensers and
resistors last. As eacly connection is made,
it should be marked off on the pictorial
diagram with a colored pencil.

The loop consists of 2734 turns, wound
flat, starting on inside dimensions of
414" x 8”. The construction of this Duilt-
in loop is clearly shown below. If pro-
vision for an outside antenna is desired, one
additional turn, a separate picce oi wire,
is wound around the outside turn of the
finished loop and connected to antenna and
ground terminals.

After finishing the chassis wiring, the
fiexible leads and grid clips are added for
four of the tubes as indicated. Connections
can then be made to the loop, loud speaker
and batteries. The tuning dial can then be
mounted and the set is ready for test. Be-
fore inserting the tubes, the volume control
should be turned on. which closes the fila-
ment and “B” circuits: then the filament
and “B"” voltages can be checked at the

Applied Radio

sockets for normal values, no load. Check
can also be made at each “B” return. Pro-
vided the voltages are in order, the tubes
can he inserted and the set aligned. The
intermediate R.F. transformers are factory
peaked. Check the gang condenser dial
setting, the dial to be at maximum clock-
wise position with the condensers fully
meshed.

Set the dial pointer to a local station
of known frequency, preferably 1400 kc..
or 1500 kc. if necessary, and adjust the
center gang condenser trimmer (C-3)., first.
which is the oscillator circuit, -\ fter adjust-
ing C-3 for maximum response, then adjust
C-1 and C-2 to recsonance, or maximinn
signal response.

Then set the dial pointer to a local sta-
tion of kiown frequency, in the vicinity of
600 ke, and adjust the padder condenser,
C-11. With cach adjustment of the padder
C-11, rock the gang condenser back and
forth for maximum responuse. During these
adjustments the signal strength will grad-
ually increase to a peak and then decrease.
The correct setting is at the peak. During
these adjustments the signal strength must
be kept at a mininum, so the AVC does not
come into operation and so the effect of the
adjustments is readily discernible. After
setting the padder, the dial setting is re-
turned to the 1400 ke, position and the
trimmers, C-2. C-1 and C-3. given a final
adjustment. The intermediate R.F. trans-
former peaks can now be checked and
slightly readjusted if necessary.

The set is now ready for service and
can be mounted in the cabinet, the position
of the chassis and batteries being shown
in Fig. 1.

Where extremely long range is required,
an extra external loup, adjustable i direc-
tion, is suggested. [Figure 6 is a fromt
view of the complete receiver with the

Below—details of the panel, chassis and general layout of the loop receiver.
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Rapio's HosT AAZING ACCESSORY!

A new and practical inventlon that adds to the use-
fultiess and enseyment of your radio set
TELEJEC

TOR is an efficlent electronic derice by
nlilili you can  broadvast telephone conversaiions
through your radio at loud speaker volume, No iwires
ti conneet 1o your radio or telephone. Merely blace
the marvelously sensitive *‘impulsator” of the TELE-
JECTOR near any telephone instrument. thrn on your

Tadio and lster; ts DBoth sides of any telephune con

petsation

Taenty sears experience in developing new  radio
cireuits, inchcding the Universal AL -D.C. sat. the
llom= WBroadcaster and man¥ other inywlions ars

behizal this new product

ldeal for conferences, partles. entertalnments, or long
distance talks. Business uses are unlimited Speak
fito your home telephone and address a roomful of
galesmen at the office. For a birthday party. have a
friend "phone in a grecting song and let all the guvsty
listen. over the radio lowd speaker. JECTOR
gimplifies telephoning for the hard-of-hearmg as the
voices are greatly amplitied by the radio lowl speaker.
WARNING: The TELEJECTOR is not to be used as
3 detective device for listentng ip on prisate phone
cotversations i} auy plice wlhere this Lo contrary to
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and phonugraph, Makes ¥our radlo au efficlent public
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special extra loop installed. This extra loop
consists of 20 turns of No. 22 rubber cov-
ered wire wound bundled on an average
diameter of 8”. The turns are cemented
together with Amphenol 912 liquid coil
dope. Upon hardening. the coil dope holds
the turns together, forming a self-supporting
loop. Tle extra loop turns are terminated
to a phone lug. The latter is also taped
and cemented to the Toop turns. A doulle
circuit jack, as shown in Fig. 7, is arranged
so that when the external loop plug is in-
serted, the internal or built-in loop is auto-
matically disconnected.

Parts List
MEISSNER
1—Punched steel chassis. black wrinkle finish,
No, 11.8251
1--5” PM dynamic <peaker with output trans-

former, No. 19532
1—Dial plate assembly,
No. 19535
1—3-gang 365 mm{. comdenser (C-1, 2, 3) No.
9919 and shield No. 25.7831

No. 19531 and glass

Applied Radio

1—S8hiclded R.F. transformer T-1, No. 9914

1—Unmounted oscillator coil T-2,” No. 9916

1—456 ke, input LR.F. transformer T-3, No.
16-5741

1—456 ke, output I.R.F. transformer T4, No.
16-5743

1—Volume contral and switch, VC, 1 megohm,
No. 19533

1—Cabinet with leather handle, No. 11-8244

CORNELL-DUBILIER

I—1 mf. 200 volt paper condenser, C5

2—.05 mf. 200 volt paper condensers, C4 and C§

6-—.01 mi. 400 volt paper condensers, C7, 9, 12,
13, 14 and 16

3—.0001 mf. mica condensers, C8, 15 and 20
1—.00001 mf. mica condensers, C10

1—Padder conden~er, C11, No. 22.7008
1—.00005 mf. mica condenser, C17

1—10 mf. 25 volt electrolytic condenser, C18
1—16 mf, 150 volt electrolytic condenser, C19

l.R.C.

3—100.000 ohm 3f watt resistors, R1, 2, 3
2—50.000 ohm, 14 watt resistors, R4, 8
1—200,000 ohm. 14 watt resistor, R3S

1—2 megehm, 34 "watt resistor, R6

1—2.000 ohm. 14 watt resistor, R7
2—500,000 ohm. !4 watt resistors, R9, R10
1—1 megohm. I{ ‘watt resistor, R11

1—800 ohm, 14 watt resistor, R12

MISCELLANEOUS

5—Octal sockets

1—Single, 1 douhle and 2 triple tie lugs

4—35/16” and 134" rubber grommets

2—Conectors for B hattery and 1 connector for
A battery

4-—Small grid clips

2—Walnut bakelite control knobs, for 1

1—Wood frame for loop

l1—Antenna-ground terminal

65—Feet No. 22 rubber insulated loop wire

18—No. 6/32 x 14” machine screws

34— 6-32 hex. nuts

31—No. 6_lock washers

40—Fvet No. 22 rubber covered wire

BURGESS

2—No. 830, 45 volt and 1 No. 47 1t; volt hat-
teries

HYTRON (Tubes)

2—IN3GTX

1—1A7GTX

1—H5GTX

1—1C5GTX )
Extra external rotating loop material,

MALLORY
1—Phone plug. No. 75
1—Double circuit phone jack No. 704B

AMPHENOL
1—2 oz. bottle 912 coil dope
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Fig. I, right, and Fig. 2, left, show construction details.

@ WITH the introduction of the new light-

weight, adjustable clements for directive
antennas, the erection of almost any type
of 14 or 28 mec. horizontal *heam” has now
become a more or less simple and inexpen-
sive operation.

As the drawing, Fig. 1, shows, the an-
tenna really is a two-element affair using a
half wave radiator with a half wave para-
sitic director placed directly in front of it.
The spacing between the two clements is
close—approximately one-tenth wavelength
or about 42 inches. The radiator and reflec-
tor elements are not placed in a straight line
as in the conventional arrangement, lut are
pulled hack at the centers to assume a
double “V" position as indicated. Extensive
experimental and test transmissions have
been made using this antenna and the results
indicate that the directive properties of the
array are not very much affected until the
“V” is closed beyond a certain angle—pos-
sibly 60 or 70 degrecs. This means that the
antenna can be made quite compact and still
retain its efficiency.

The construction and adjustment of the
array is not at all difficult. The author uses
the standard commercial elements which

96

make the instatlation and adjustment com-
paratively simple.

The wood frame is constructed in the
form of a double “T"” and is illustrated in
Fig. 2. Only three picces of wood are re-
quired—a single 2x4 six feet long. and
two 2x2’s about four feet long. The centers
of the two cross-pieces must be exactly 42
inches apart, as shown in Fig. 2. The an-
tenna and director elements are placed in
the positions indicated by the dotted lines
and are mounted on Johnson tvpe 66 and 67
stand-off insulators or their equivalents. The
ends of the quarter-wave clements should
be spaced about 2 inches apart at the cen-
ters of both the antenna and director: the
spacing of the director tuning stub should
be exactly 2 inches.

Almost any kind of feeder system may be
emploved with this antenna; the anthor
used an ordinary spaced, resonant transmis-
sion line approximately one-half wave long
with the original installation. The use of
twisted pair for transferring energy from
the transmitter to the antenna is not recom-
mended hecause of the lieavy losses which
take place on frequencies as high as 28 me.

The adjustment or tuning of the antenna

wwWw americanradiohistorv com

Harry D. Hooton, W8KPX

is extremely simple. The radiator is adjust-
ed to the proper length as given in the
formula:

468
L= X 97
Freq. (Mc.)
the director length =
468
X 95

Freq. (Mc.)

(L = Length of half-wave antenna in feet.)
The director length will be influenced
somewhat by the spacing between it and the
antenna and usually must be adjusted ex-
perimentally. In general, it will be found
that the director will he 1% to 2% less in
length than the antenna.

The director matching or tuning stub is
not absolutely necessary for the proper
operation of the system and mayv be omitted,
the director elements being joined together
at the center by means of a short piece of
No. 12 copper wire. However, the short stub
affords an easy means of making adjust-
ments. The link consists of a pair of clips
connected together with a short piece 'of
copper wire; the length of the link. from
the end of one clip to the other, should be
exactly 2 inches. Once the proper adjust-
ment is found, solder a picce of No. 12
copper wire across the two lines of the stuh
and cut off the length of wire between the
link and the end of the stub.

The antenna may be used for receiving;
in fact, it is advisable to make some
arrangement for switching the fecders back
and forth from the transmitter and receiver,
in order to take full advantage of the direc-
tive properties of the antenna. The use of
the “beam” for both transmitting and re-
ceiving should make even a very low power
station quite cffective for 28 mc. work.

Parts List
PREMAX
1—RB-4218 Element Kit
1—"Rotomount” (rotary mount for frame)
JOHNSON
4—Type 66 standoff insulators
4-—Type 67 standoff inculators
MISCELLANEOUS

1—2x4” piece of white pine wood, 6 ft, long
2—2x2” pieces of white pine wood, 4 ft. long
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Television

Farnsworth Deve|opments

©® THE Farnsworth television “camera,”

known as the image dissector, is making
rapid advancement. Shown on the cover is
a view of the interior of the cameva; here-
with is the assembled camera as it appears
in use by the transmitting technician, IFea-
tures claimed for this apparatus include a
sensitivity of 30-43 microamperes per lumen,

L.

Television Transmitter panels in rack.

adequate aperture for 441 line scanning.
freedom from shading effects. ahsence of
retrace surge, and lack of keystone distor-
tion. The company also has developed a

LIBERAL TELEVISION SALES
OFFER

® IN order that potential purchasers of

television receivers may not be fright-
ened away by rulings of the IF.C.C. based
upon possible obsolescence of equipment, the
Allen B, Du Mont Lahoratories is guaran-
teeing its cu~tomers that any changes neces-
sitated in its receivers by @ change of tele-
vision standards prior to January 1st. 1942,
will be made ubsolutrly frec of charge. Sub-
sequent to that date any changes necessitated
by revision of standards will he made at
cost,

The company also estimates that the life
expectancy of their 147 television receiving
tubes is approximately 3 yvears. It is claimed
that these tubes will remain {ree of ion
blemish, which is manifested as a small
dark spot at the center of the viewing
screen. One of the Du Mont television
cameras and the insides of the receiver using
a 20 inch viewing tube are shown herewith.

Dumont is now working on a transmitter
for the New York arca.

for June, 1940

telecine projector for the transmission of
motion pictures, a telecine channel, a master
timer and pulse gencrator, and mabile equip-
ment. It is the mobile equipment which is

Portable Television "Camera'

Photocell electron multipliers; 6 stage is at left.

iNustrated on this page and on the cover.
In addition the company has produced 6
stage and 11 stage photocell electron multi-
plier tubes, which are shown herewith.

Please Mention This Magazine When Writing Advertisers
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FROM CHASSIS TO
COMPLETE SYSTEM

USE PAR-METAL

It’s only logical that when huilding a P.A. Ampli-
fier or complete P .A. System, you should consider
PAR-METAL first when it comes to Chassis,
Racks, Panels and Cabinets. There's a reason!
Par-Metal Products are of modern, streamlined
design, attractively finished, accurately machined
and designed for rapid assembly. No wonder they
are the choice of so many engineers and editorial
writers.

BUILDING A NEW RIG?

Then be sure to get the Iatest PAR-METAL Cata.
log which illustrates and describes the complete
PAR-METAL _line
of chassis, cabinets,
racks and panels for
amplificrs, transmit-
ters, receivers and
other radio equip-
ment. If your jobber
is out of catalogs,
write us direct.

PAR-METAL

tlew Ee- PRODUCTS CORP.
BE 3266 491h Street
Chassis Dept. RT6

and cover Long Island City, New York

KADETTE

4 WAY PORTABLE

SWITCH
TO CAR
= \NTENNA

AND GET
PERFORMANCE
LIKE A REGULAR

AUTO-RADIO

A POWERFUL 6-TUBE SUPER AND ONLY
KADETTE MODEL Li6 4 WAY PORTABLE
HAS THIS IMPORTANT FEATURE.

1. AC for Home

2. DC for Office

3. BATTERY for Sportsmen

4. AUTO—(special switch)

Complete with 250.hour

Standard Batteries $29-95

KADETTE RADIO CORPORATION
ANN ARBOR, MICHIGAN

FACTORY-TO-YOU

CHAEBBIS IM
YOUR PREGENT
CABINET

FOREIGN :c;ﬂ

-I( RECEPTION Ig.g.s

'?a‘ﬁ\{ Other wodels from 5to17 Tubes,
COMPLETE

and up to 5 Wave Bands.
@ Writa for FREE 1940 calalog,
showing ¢omplete line. (User-apents
maks extra money)) Ses MIDWEST'S Answer to TRADE-INSI
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Television

Color Television by Scophony Uses Three Special Tubes

® L.ARGE screen projected television pic-

tures have lwen made possible by the
Skiatron, a new development of the Sco-
phony system, described in Electronics and
Television & Short-1ave 1 orld, London.
The process is different from the more
usual method in that the subtractive method
of color separation is employed. The accom-
panying illustration shows the path of the

spectively. Each screen is situated in an
electric field provided by pairs of trans-
parent electrodes 7, 8 and 9, across which
is maintained a potential difference by means
of a source of potentiat 10. The screens can
also be maintained at a suitable tempera-
ture by means of a thermostatic control of
suitable form, which in the example shown
consists of a source of current 11 for each

Three color filters operate from incoming signals in new system.

tight beam from the source of illumination
to the screen. Three complementary color
screens on each of which a momentary color
deposit is produced.

A complete description of the systemn {ol-
lows as taken from the British publication.

Three cathode-ray tubes I, 2 and 3 are
provided., cach comprising a transparent
tmage screen indicated at 4, 5 and 0, re-

Mechanical System

® THE E. M. 1. Laboratories of England

have developed a new means of making
motion pictures of television images. The
accompanying drawing shows how a con-
tinuously moving film receives images of
television programs projected by a mirror
drum system.

In the drawing. 1 is television signal re-
ceiving device shown as a cathode-ray tube
having a screen la, tube | leing arranged
to be actuated by the signals radiated by the
transmitter so as to reproduce the trans-
mitted pictures on the screen la. The tube
can, for example, be a standard monitoring
tube for the transmitter and either a posi-
tive or negative record may be made depend-
ing upon the polarity of the tmage on the
cathode-ray tube.

The screen of the tube is imaged on the
film 2 through an arrangement comprising
lenses 3 and 4 between which is the mirror
drum § having reflecting elements 5a, the
mirror drum being driven through a werm
gear 6 from a shaft 7 by an electric motor
8; the shaft also carries a further worm
gear 9 throngh which a drive ts transmitted
to the film driving sprocket 10.

98

tube which passes a current through one of
the electrodes 7, 8 and 9 of each screen, the
amount of the current and hence the tem-
peraturc for eacl screen being controlled
by a thermo-couple 12 in cach screen. Means
indicated at 13, 14, 15 are associated with
the tubes for producing a scanning cathode-
ray beam and the amplifying arrangement
16 s fed by signals representative of cach

Simplifies Making

The speed at which the film is driven
relative to that of the drum 5 and the num-
ber of elements Sa, is so chosen that there
is no relative motion between the image of
the cathode-ray tube screen la and the film.
The opticat system may be designed so that
successive images are contiguous, leaving
no waste space between frames.

The actual speed of the film is such that
a satisfactory exposure is obtained and the
area of the film illuminated at any instant
may be limited by means of a mask 11,
which preferably corresponds to the picture
area on the screen of the cathode-ray tube,
so that cach picture is photographed only
once.

This system can also be used for scanning
fitn. This can be done by illuminating the
cathode-ray tube to an even screen brilliance
and facing a photo-cell behind the film.

The author of the article believes. says
Electronics and Telev. & S-117 World,
London. that some day motion picture
studios may replace their cameras by cath-
ode-ray pickup tubes and photograph their
films from a monitor tube in much this way.

www americanradiohistorvy com

of the primary colors of the ohject being
transmitted.

The sense of the modulations applied to
the beam is such that the density of the
deposit produced is inversely proportional
to the intensity of the corresponding primary
color. The three beams are caused to
traverse the three screcns 4, 5 and 6 in
synchronism by means of scanning coils
13a, 14a and 15a.

The material and/or temperature of the
screens are chosen so that the colored de-
posits produced therecin have the required
complementary colors. White light from a
suitable source 17 is projected successively
througl the screens 4, 5 and 6 in such a
way that the screen images are superim-
poscd in register on a reproduction surface
18. This can be done by fully illuminating
the first screen with a condenser system: 19
which also forms an image of the light
source 17 on a first projection lens 20 sit-
uated between the first two screens 4 and 5.
This projection lens forms an image of the
first screen 4 on the second screen 5 in
register, and the light is focused by means
of a field lens 21 on to a second projection
lens 22 which forms an image of the second
screen 5 on the third screen 6 in register.
A field lens 23 focuses the light passing
through the screen 6 into a final projection
lens 24 which forms an image of the third
screen 6 on the reproductive surface 18,
forming thereon the final color picture.

It will be noted that with the inverting
optical system shown, the image on the
screen 4 must be inverted, that on screen §
upright and that on screen 6 inverted, so
that the projection lens 24 forms an upright
image on the screen 18, This can be ar-
ranged by applying the deflecting currents
to the coils 13a, 14a and 15a in a suitable
sense or direction,

Television Movies

la—
| I'| 3 )./
.
5 T::":' 4;' \-
5a} }_I .'-F"'I_.I! _II.-' s
> Ve
N —— !
((\ (e} ‘) rf'g*?;"' )
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#
6 9 —

Mirror drum and C-R tube used in British
film transmitter.
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Television

An Open Letter to the F.C.C. re: Television

Mr. James L. Fly, Chairman
Federal Communications Commission
Washington, D, C,

Mr., dear Mr. Fly:

The writer has heen watching the prugress of
television in the United States since sumetime
in 1926—the days when a 60-line picture was
considered the last word in high definition. As
he is still active in the field, he was extremely
interested in

(a) The Commission’s brief approval of par-
tial commercialization of television hroadeasting;
tb) the Commission's rapid change of heart on
such authorization; and i{¢) your explanation,
as delivered over the NBC and Mutual networks.

As one whose living is indirectly dependent on
television, 1 feel rather strongly on the subject.
While I can see that only the highest ideals moti-
vated the F.C.C. in its criginal standpoint and
rapid reversal thereof, I believe that the Com-
misaion was (at least in part) either misled by
incorrect information or failed to take certain
facts into consideration.

1 realize that the F.C.C. is authorized to regu-
late communications so as hest to serve “the
public interest. convenience and necessity.” 1
further realize that your ariginal ruling on tele-
vision and the reversal thereof were made with
these points in mind, But I wonder whether the
Commission is aware that perhaps the public
might be the hest judge as to whether or not
the public wishes to buy television receivers? The
possible obsolescence of television receivers within
a comparatively short time has been widely pub-
licized even prior to the mmigsion’s reversal
of its original ruling. The receivers are by ne
means in a price class which would induce the
impoverished to purchase them. A piece of ap-
paratus which costs as much as a small auto-
mobile will, I am confident, be bought only by
those who can afford major expenditures. It has
heen my experience that this class of person.
having enough intelligence to zather money, is
able to judge reasonably well as to how best
to spend it.

The problem of ohuolescence, incidentally, is
not necessarily & maior one. I recently inter-
viewed the Chief Engineer of a leading western
television transmitter, who told me that the sta-
tion had broadcast at 331 lines for a period, after
which it shifted to the present so-called standard
of 441 lines. Each owner of a television receiver
found his apparatus *‘ohsoleted”—yet was able
to make minor alterations which did away with
the lempurary ohsolescence and made it capable
of receiving the 4{4l-line images. The cost of
such circuit changes was hardly prohibitive, being
from $2 to 85, depending on the get.

It is my opinion that the Commission’s reversal
of its original ruling in the matter of television
has worked tremendous harm upon that part of
the public who own the some 2,500 television
receivers now in operation in the metropolitan
area. A survey conducted by the writer has shown
that the average television viewer considers the
art highly satisfactory technically speaking but
believes the programs to be of inconsiderable
entertainment value. Such lookers-in yearn for
the day when *“*hig names’ and e!aborate presenta-
tiona will reach the television screen. This hizhiy
desirable end can be attained only through the
commercial spansorship of television prugrams,
for the stationa can not be exnected to hear the
entire burden of hoth talent and technical costs
indefinitely.

It has heen my privilege to witness television
programs nightly since the inception of regular
broadecasting over W2XBS. I have ‘watched studio
technique improve tremendously. Further ad-
vances can, 1 believe, he expected. As the tele-
vision director of a major network told your
Commission, detail and shading of 441-line images

can be much improved even before it is neces-
sary to go to a higher number of lines per frame.
Having, as previously mentioned, watched the
change in television technique T c¢an concur
heartily with his statement.

It is, of course, known that companies not
utilizing the same circuits used for transmission
and reception as are employed by RCA, G.E.
and similar manufacturers, are eager that stand-
ards be not ‘“frozen.” They are correct. The
writer can se¢ no reason why both systems
sheuld not be permitted on the air, the set pur-
chaser to he gziven a perfectly free choice as to

what type of apparatus he prefers to buy. Both |

systems have spent appreciable sums in acquaint.
ing the public with the relative merits of their
products.

The contrasts you pointed out between the field
of television and the automotive industry were
both interesting and true. However, when one
buys & car having four-wheel brakes. he has no
guarantee that next year's legislators will not
demand that automobiles to be safe for the road
must have dual four-wheel brakes, thus obse-
leting the car, taking it off the road, and thus
ruining his investment. When phonograph record-
ing was changed from the old *hill and dale'”
type to the present method of “‘side to side”
modulation, the early Edison machines were ob-
soleted, *till no government body made any
attempts to protect the phonograph industry.
Airplanes, too, changed from the *“pusher” to
the “tractor’ tvpe and the old models are no
longer seen, yet I do not recollect anyhody at-
tempting to regulate the manufacture or sale of
airplanes. In the amateur motion picture field,
the American standardization of 8 and 16 milli-
meters for film widths has made it virtually
impossible for the amateur motion picture pho-
tographer to obtain the 9% millimeter film which
earlier motion piciure cameras used. Nonethe-
less, the amateur movie industry has progressed
rapidly. and there seems to be little harm done
those persons who early invested in the now
obsolete 9% mm. equipment. Something might
be said about the possibility of frequency modula-
tion radio transmission obsoleting the present
amplitude modulation receivers, yet it is un-
thinkable that any body would legislate all present
radio receivers out of existence. Radio advanced
to its present high state of perfection because it
was allowed to grow in the way which the public
considers hest suited ‘‘to the public interest.
convenience and necessity.”” Do you not think
television would grow equally well under the same
conditions?

In announcing a price reduction of its tele-
vision receivers, one of the leading manufac-
turers offered to rehate the difference in price
between its original models and the new figure
to all purchssers of the older sets. With such a
liberal policy established, it seems likely that
the industry ¢an be trusted to make liberal trade-
in allowances if present models become ohsolete
ar to modernize them at low cost should they
fail to receive signals sent out by an improved
syitem. They were not compellied hy federal regu-
lations to make any rebates: they know the value
of good will and certainly will strive to hold it
if receivers now being sold are soon ohsoleted.

In the foregoing, 1 have snoken not as a
casual busybody hut as one who has been active
in radio since 1922 and in television since 1926.
I hope that you vnll accept this letter (which we
plan to publish in RADIO & TELEVISION
MAGALZINE) in the helpful spirit in which it
is offered.

Sincerely yours,
Radio & Television,

ROBERT EICHBERG,
Television Editor

Television Detail Shown in Chart

@® THE amount of detail possihle from a

given number of scanning lines was re-
cently surveyed by engincers of the Allen
B. Du Mont Labs. who do not helieve that
higher definition may be econamically ab-
tained by an increase of band width at the
present time. According to the Du Mont
engineers, the following table shows the
approximiate number of picture elements
obtainable  with standard scanning  fre-
quencies.

Approximate

Scanning Lines Picture Elements

These engineers feel that by reducing the
repetition rate of television transmission to
half its present value {which is 60 half pic-

tures or 30 complete frames per secomnd) |

double the number of picture elements may
be transmitted over a channel of present
width. The engineers Delieve that a higher
persistence screen will make such transmis-
sion passible and have developed one for
which they claim many desirable features.

They are also experimenting with larger

tubes aned hinve developed one twenty inches |

m diameter. A scanning detail of 625 lines

240 60.000 is necessary, they state. to take 1ol advan-

441 200,000 tage of the mereased screen area.

625 400,000 Now licensed 10 hroadeast, Du Mont is

882 780,000 constructing o station 1o test these theories. |
for June. 1940 Plea M ks agaz'ne en ng dv
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RCP SALES
PROMOTER

Model 308
Series D

ONLY 32 95"

DEALER NET

all ballast tubes

% Tests all new miniature tubes . . .
Nols: and hum test for tubes showing otherwise
*'goo

* Sensitive neon tests for shorts and leaks

+ Spare socket for future tube developments

+ Checks pilot, head and miniature lights

+ Rapid , . , accurate

And that’s not all! Model 303 (Series D) is a
quality instrument through and through. Fine
pruduct of RCP progressive experience, Skill-
fully designed with an eye to the future. A
find for the money, it's something to see your
nearest jobber about at once, or send for new
RCP Catalog No. 122—just out—with the
combplete facts,

# For other 308 Models see
catalog or your local jobber.

RADIO CIT

PRODUCTS
BB PARK FLACE.

*

Continugus instantaneous recording and permanent
Play-back on Alm now possibie. Film for one hour's
recording costs 25¢, no other expense. No proeessing,
develapment or treatment required. No acoustical
studio necessary. recordings may be made In any
ordinary room, Ideal for straiuh( recordings as wall
as for mllinn “TALKIES® with stient or sound
type prolector. Actepted by United States and
foreign governments, schools, colleges and busi.
nesseS, &s well as for home use, throughout the
world. Send for illustrated bulletins.

MILES REPRODUCER CO., INC.
Dept. RT6. 812 Broadway, New York City

SHORT WAVE CONVERTERS Ior
I “1 CAR RADIOS

Garlﬁ be actached to any car
T
MODEI. 600.A cavers 49.
5¢20-19% and 186 moter
hauu- Designed for Amer)-
can and Forcign short wasve
brondeast.  Distance  ranye
5. 000 to 10.000 miles. H:l
{305 Soopo0090000 $24.93%
MODEL 700 long wave
cavers 135 tu 410 KC. He-
ceives grav. weather reparts.
ete. I i:l. Price ....5$24.95

OLICE IJNITS

Modets 6Q00-A & 500-A
shown.

condd mers cavers
Ot iloeyeles

List Price ..o it iarsoncssiansos. .. 812
MODEL B8O Ruper sitlve police ronvorlor with
fixed comtenser. Covers 1500 l() zmm ke, Two metal
wubes, exceptional distapnce ramze, List rice .. 15.9%

00 with variable condenser, rover -5() to

Got kxlo(‘ycl(‘s List Price . opouiviin oy $17.93

Mo oo A with varable ‘condonser’ and Illunnl 0 !

ahinl rme Q0 o SO0 ke, Vory nonx u..w. has 1w

muetal whes, }xcenuon o distance ranice. l|~l rice $21. 95
bers and Dealers Wanted

3334 N. New Jersey St,, Dept,
RY-6, Indianapolis, Ind., U.S.A.
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Radio Hook-Ups

Make Your Own pia tams o .gm‘e'zejt
SECRET CODES g y

This is a new departmeni. If you have a new Hook-Up, send it along; a pencil

. F A diagram will do. Be sure to include a brief description.
m a All diagrams and descriptions accepted and published will be paid for at
regular space rates. Diagrams may be for receivers. adapters, amplifiers, etc.
It's as simple as sliding one piece of wood Send them to Hook-Up Editor, Ranio & TeLEvISION, 20 Vezey St., New York City.

against another-—and that's exactly what
you do with this highly ingenious code-making

slide-rule, It’s so simple that abcl'&i]ld can 00 4 =
master it in a short time, yet so baffling as MMFE
to challenge the experts. It's educational. [GCS S 2omr 6 6’
develops your unused brain cells, and it does - N
all this in such a pleasant and natural way |
that you are unaware of it. I
The Lawrence Secret Code Outfit provides |
endless hours of useful, constructive enter- Il o——— S_
tainment. The usual games, such as Treasure = == I 3
Hunts, Scavenger Hunts, G-men, Spies. etec., || s 2 ME
can be considerably '‘pepped-up” by the use
of this coding and decoding outfit. Just II /
imagine getting the following note: _i
PERHM RX74G

This
coded message. which after
a few minutes spent with 0.5-
the Jifty Sceret Code Qut- MEG

r:“c:an be deciphered to . 4000:‘-

LANDING 30 CHINESE TODAY

In August 1914 from a German wireless
station came. the innocent-appearing message,
“A SON IS BORN" WAR! came the elec-
trifying cry from thousands of amateur and
professional cryptographers who hastily de-
coded the terse message. Today history js re- o= OHMS 25-
peating itself. Be among the thousands of 'ME
amateur cryptographers who, glued to their G.
short-wave receivers, are daily thrilled by the -
secret radio messages of war movements, etc,,
flashing through the ether.

Start the fun going. Order your outfit NOW,
or better still, get two of them, one for your
friend. Then, with the aid of a code-practice
.3et you can both send and receive secretly SW
coded messages and help each other to decode C
them. You will be surprised how efficient you
can become after practicing only a short time.

MAKES OVER 50,000,000
DIFFERENT SECRET CODES!

A 20 page booklet tells You in simple. easily under-
standable lanBuage how to master this art. This book
was written by W. 8t. John Maloney. noted writer of
_detective stories and cryptograph specialist.. You ean
create your own secret codes 10 minutes after you've
read the book. It is repleté with examples and actual
coded messages. J

Lawr Code “Slide Rule” -
n':; 2:)“;::! ineanruclti:n t‘xlocexk ....... 350 /11\'/0‘ Algco

= 'w sov. L7
of eourse is a g

.006-| '
MF | OuUTPUT

—%\—L 16 MF.

— «~— 500V
8 mF
500v. =

2sets for .. ....... ..t Goc
Parcel Post Prepaid in U.S.A.
TEN WATT AUDIO AMPLIFIER: This audio amplifier will prove useful for many different require
GOLD SHIELD PRODUCTS ments; it may be used for a phonograph pickup, or as a small public address ampiifier. It may
350 GREENWICH ST., Dept. RT-540, N. Y. CITY also be used in connection with a radio tuning unit for regular radio reception. The output
— transformer and impedance should match the impedance of the loud-speaker employed.

— — —_— hExpen{nemers will figd this C_lr'.‘t'l‘.'f useful ondh it may be built up from odd parts even though
) ' their values may not be exactly the same as those given.
/JOH.P.UN|VE RSAL G.E.MOTOR —Courtesy Radio Tecnica, Buenos Aires, S. A,
Spaclﬂcatlons: 1/30 H.P. Heavy Duty operates on either
A.

. or D.C.. 110 volts, 3200 R.P.M. with 5* cord and A _TICKLER CH
plug. Rheosiat can be used to vary speed. Height 314", AN, Liosc Con || <7 J

Length 3%, width 37, Shaft Y~

110 VO LT |
A.C. D.C. N

PICRUP

&

REGEN. CONT

0.1~ 313‘0-830
N ~ 50.0004

MF
) A\"I_OOO F N

Can be used to drive Sewingt Machines, Models,
Buffing Lathe, Polishing Head, Drills, Grind-
stones, etc., same type motor furnished in 6 volt
D.C. Less cord and plug. $1.95.
MOTOR Universal 1/30 M.P.._.................... 52.55 l_

£ OHMS

MOTOR 6 VoIt D.C.. . . 5795 “~{lov. aC AL OHMS 6.800.a -

WIRELESS RECORD PLAYER: Radio experimenters ~ MONO-TUBE RECEIVER: This one tube receiving

’ are showing a great deal of interest in wireless circuit, utilizing the IH5G tube, will appeal to all
record players and the accompanying diagram of radio experimenters, especially the beginner. The
a recent (7Y.E. Co. circuit will prove valuable. The qrid and tickler coil dats have been given many
parts required are few in number. Tl is the power times before, or may be found in any book of radio

. GRIO
coiL

8+
Sov.

Shipping weight. either stule & lbs.
Money back Quarantee. Send check or M.O.
Add 25¢ for special packing and mailing
anywhere in U, S. A.

WELLWORTH TRADING COMPANY | transformer, LI may be a broadcast "escillater”  coil data. The choke CH may be a 2.5 milli-henry
1915 SO. STATE ST. Dept. RT-640 Chicage, tIl. ' coil. standard R.F. choke.—Courtesy Radio Tecnica.
100 Please Mention This Magazine When Writing Adverteers RADIO & TELEVISION
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to the Radio fx/cetimentet

Radio Hook-Ups

(RF)

125K7GT

(DET, auDi0) {AUDIO OUTPUT)

125F5GT .m-w) SOL6 GT

C
&

]
A p =m

100MmE

5o0.000
CHMS

A
= ME

= 110-120v 5w
77 = cmassg ( ACa0C /_:_
L = MiNUS BT \ -

110 VOLT A.C.-D.C. 4 TUBE B.C. RECEIVER:
Circuit, utilizing the latest type tubes. The coils
the broadcast tard with the usual capaci

speaser may be used.—Courtesy of G.E. Co

il
v

|

i

=
Ea

‘13

ty tuning condensers. A permanent-magnet dy-a~ic

An interesting tuned radio freque-cy receiving
should have the proper pumber of turns to cover

<s0000n C 50.000n
REGEN

CONT

-|I|—ih

- .0L-
o MF

by

ONE TUBE REGENERATOR—A regenerative circuif
employing split stator condenser to afford smoother
operation. kesistances R! and R2 are balanced to
provide the correct bias. Co'ls LI, L2 and L3 ard
condensers C! and C4 are chosen to cover desired
bard. R3 about 10000 oh~s. Tube employed may
be o'y cre avoilab.e to the experimenter,

REGENERATIVE PRE-SELECTOR: This pre-selector
—utilizing the regenerative principle—will boost
those weak signals before you feed *hem inro your
regular radic receiver. The tured g-id coil must
*ave the proper rumber of tL7"s to tune over the
desired band; see any coil data bock or previous
articles i~ t*'s ragazire.—Courtesy Radio Tecnica.

T ommE
-

2.000n

20.000A
ew g

“B+

-

“

TOGRID
QF QuT-

PUT
STAGE
o8
=
|

B+ |
e J

0.5
MF

50.000n

e

THE ULTRA DX THREE: A 3 tube ultra hi

menters. The values of the various resistors and

coil data can be found in other articles covering the desired U.H.F. bands. The lineup comprises
a tuned R.F. stage, a regenerative detector and a 6CS first audio stage. This circuit is particularly
surtable for reception in the region of 5 meters and below.—Australasian Radio World.
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gh frequency receiver especially designed for experi-

condensers are given in the diagram, and the
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Easy Set Building -

Pigmy 1-TUBE
N All-Electric, All-Wave

Receiver
H. G. Cisin, M. E.

Here's a dandy receiver for anyone desiring a

|-tube head-phone set, that may be plugged into

any 110 volt A.C. or D.C. lamp socket. It uses

a new type 110 volt tube, thus eliminating all
series ballast resistances.

The convalescent in a ward or a semi-
private hospital room can enjoy radio re-
ception from near and far without annoying

A handy radio set indeed is this one-tube other cccupants of his room and without
" receiver, which is small—uses no batteries taking up "3]uah!e space on his hedside
—and may be plugged in to any lamp table, since the Pigmy occupies much less
® THE Pigmy has many interesting fea- socket. space than a telephone desk set.

tures. It uses the new !7L7GT tube ® LN g t_)mlt on a metal chassis
which combines a heam power pentode am- Anyone can build this simple I-tube 134 inches by 3}4 inches by 34 m-ches l"f‘h'
plifier with an efficient rectifier. This tube receiver by following the accompanying Two sockets are {noun.ted on this chassis ;
operates dircctly from any 110-220 volt picture diagram. one for the plug-in coil and the other, an

house lighting circuit, A.C. or D.C. and o TICKLER  GRiD

does not require any ballast tube or other
form of series filament resistor, As a re-
sult, receiver design is simplified and there
is a saving in space, since the tube itseli
is only 114 inches in diameter and 37/16
inches overall length, The seated height
is 2% inches.

The chief purpose in designing this little
set was to employ the 117L7GT as a com-
bined rectifier and regenerative detector,
emploving sufficient audio amplification for
cffective earphone operation.

A special effort was made to reduce com-
ponents to a minimum by discarding all
parts nots absotutely necessary for efficient
operation. Although the Pigmy looks like
a toy, it is an “honest-to-goodness” set
which actually performs with a high de-
gree of efficiency. With an ordinary aerial.
it brings in strong local stations with enough
volume to operate a small magnetic speaker.
Using earphoues, it also brings in forcign
stations with easc on the short wave bands.
\When tested under adverse conditions, in a
steel building, it was able to bring in local
hroadeasting without an aerial, other than
a few feet of wire thrown on the floor.

A set such as the Pigmy has hundreds of
uses. When traveling, it can he stowed into
a spare corner of the suitcase or handbag
and can be used in a hotel room or guest
room without disturbing others. It is also
a handy set to bring along on a vacation
trip for use in a tourist camp or a seaside
bungalow. The business man can keep this
little set in a desk drawer at the office and
listen in to the latest news reports not only
from his local broadcast stations, but also
direct from London, Berlin, Rome, etc.. o CRBRECIVEE) X0/ GRASENS 110-120v, —

just as though he had a private wire. with- DO NOT USE EXTERNAL GROUND ! A.C 08 O.C

out intermediary re-broadcasting.

WINDING
ANTENNA WINDING

—D

= c4
RZ\__’ |f‘@‘:q? (

PLUG-IN : S
coiL (

GRID
WINDING )

(TICKLER
~ WINDING)

g

. PHONE
JACKS ™
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octal, Tor the TI71L7GT tube. A few of the
small resistors may be soldered beneath the
chassis, but the rest of the resistors, together
with the tixed condensers, are wired ahove
the chassis. The potentiometer, variable
condenser and phone jacks are mounted on
the front panel of the woad ulnm- This
cabinet is 4 juches wide, by 45§ inches
high, by 3 inches deep. The \';u'iublc con-
denser is mounted in the center, with the
regeneration control potcmiomctcr on top

PHONE TIP JACKS

chassis view of the 110 volt A.C-D.C.
portable.

2
A

and the phone jacks at the bottom. The
wiring should he completed beiore mounting
the two controls and the two jacks on the
front pancl of the cabinet. The chassis is
then monnted in the cabinet with the chassis
rear wall flush with the rear of the cabinet.
This leaves space at the front of the chassis
for the various condensers and resistors.
Finally, a small size antenna trimmer is
fastencd, by means of a wood screw, to the
upper rear of the cabinet.

The actual wiring of the Pigmy s aimaz-
ingly simple. Looking at the bottom of
the tube socket with the kevway pointing
down and starting at the lower left, assign
numbers to the terminals from 1o 8, count-
ing in a clockwise direction, One terminal
of the line cord i~ then soldered to tube
socket terminal No. 70 This is the heater
terminal. This is also connected to No. 6,
which i the rectitier plate connection., A
omf by-piss condenser, C7, is soldered
to the No. 6 terminal with its other end
grounded to the chassis, The parpose of
this condenser 1s to climinate 60 covele
tunable hum. The other line cord conunee-
tion and the other heater terminal No. 2
are cach soldered to the chassis, Terminal
No. 1 is the cathode of the rectifier sce-
tiom of the tube. This is the rectified high
voltage (D.C)) paint, It 15 connected to
a 10,000 ohm lilter resistor, R3, which in
turn comiects to one of the carphone jacks
and also through a 1 megohm resistor, RS,
to the pentode sereen-grid terminal No. 5. A
1omf. by-pass condenser, 5, is also con-
nected to No. § with its other terminal
grounded to the chassis.

A 40 mf, etched foil electrolytic condenser
of midget type C6, is comnected to the ont-
put of the 10,000 ohm resistor, with the
negative terminal of the condenser grounded
10 the chassis. This is all the filtering this
set nceds for humless operation,

The pentode plate tube socket terminal

for June, 1940

Easy Set Building

No. 3 connects to the plate coil sacket
terminal "P” (i.c., in the Hammarlund cail,
this is the one comnecting to the lower
cend of the small [tickler] winding). The
No. 3 terminal is also connected to one of
the end terminals of the pntcmmmucr R2.
The enil socket terminal "B in contact
with the upper end of the tickler winding,
connects to the other outside terminal of
the potentionicter and also to the sceond
phone jack, The center terminal of the
potentiometer  is connected  to condenser
Cd, and the ather side of this condenser i3
gromded to the chassis.

The grid terminal of the tube socket
No. 4 conuects to the grid-leak R, and grid
condenser C3, and the other terminals of
these two components are comnected to the
rrid terminal of the variable condenser C2
and the grid terminal of the coil socket. In
the case of the Hammarlund coil, this is
the one connecting to the top of the long
winding, The coil socket prong connecting
to the bottom of the long winding is ground-
ed to the chassis: the variable condenser
ground terminal is alzo gromnded to the
chassis. The grid terminal of the variable
condenser is also connected to the inside
terminal of the antenna trimmer C1, while
a short length of wire is soldered to the
outside terminal of the antenna trimmer, to
SCTVe das an antenna connection,

These few connections are the only ones
required to complete the joh, Anyone, no
matter how inexperienced, shonld be able
to wire this sct from start to finish m less
than half an hour.

The Pigmy, complete with tube and coil,
ready to operate. weighs only 17 ounces.
As regards current consumption, this sct
draws leas than 1/10 of an ampere and
requires less than 11 watts as compared to
the 4) watts of the ordinary table-tyvpe
nidget receivers.

List of Parts Required for the Pigmy I-Tube
All-Electric All-Wave Set

HAMMARLUND

{Condensers. Coils and Sockets)

1 —19 plate 140 mamf. varizble tuning condenscr.
Star type or MC.140.M (C2)

I-—Antenua trimmer, 3 1o 35 mmf., EC-33
'y

1—=5ct short wave plug.in coils.
tipe SWK.4

iype

17 to 270 maters,

1—Rroadeast plugein coil. 230 0 500 mcters,
R

1 4 prong lolantite coil socket, type &4

1- -#prong  l-olimtite coil sochet, tape Oetil

CORNELL-DUBILIER {Condensers)

1 Micw conden~er, 001 mf., tape TW (")

1—Mica condenser, 005 mf., ope 1W (0

> -1 mf. whular paper umd(nsln tape DTHP]
(C5. C7)

1—40 mf., 150 wvolt ctchad foil (lectiolvtic o

denser, type Beaver No. BR4013 (¢

L.R.C.
1—1

[Resistors)
meg., T1 watt fixed resistors (R1,
1—10.000 ohm, *° watt tixed
1—150 ohm. 1% watt fixed resistor (R
1—75.000 chm potentiometer (RD)

R
resistor tR3)
4)

CANNONBALL

1—Pair headphones

ARCTURUS (Tube)
1—117L7GT tube

MISCELLANEOUS

2—Phone jacks
1--Line cord and plug
I—Roll hook-up wire
2--Knohs

2—Dials

1--Metal cabinet
1—Wood cabinet

www americanradiohistorvy com
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CROSLEY CHATTABOX |

NEVER AGAIN
will you be able to buy

INTERCOMMUNICATION
SYSTEM OF TWO 51750
UNITS FOR . .

Complete two-way wireless loud speak-
ing system. Perfect performance. Plug
into any 110 volt house socket A.C. or
D.C. Equipped with Call-Listen-Talk
switech and volume control.
No installation charges. Modulated car-
rier signal travels over the electric light
lines.
Ideal for offices, stores, f.utorleb, schools,
libraries, homes and wherever intercom-
muntcation is desired.
Excellent speech characteristics.
Each unit is housed in beautiful 2 tone
veneered cabinet with grilled speaker
front. -

Exelusive territory open to dealers.

Write for information or catalog.

AMPLIFIERS-DISTRIBUTORS CORP.

448 West 31st St., Dept. RT6, New York
Cable Address, Deback, New York

SOMETHING NEW!

JUST OUT

GET A COMPLETE
SET OF THE SEVEN

TECHNIFAX
CONSTRUCTION PATTERN
SERIES

—TREASURE LOGATORS—

BLUE PRINTS and INSTRUCTIONS

For Building the Following Treasure
Finders and Prospecting Outfits

@ Folder No. 1 The ‘-Radioflector'’ Pilot.

® Folder No. 2 The “Harmonie Frequency"
Locator,

® Folder No. 3 The "Beat-Note |ndieator.

@ Folder No. 4 The ‘'Radio-Balance” Surveyor.

® Folder No. 5 The “Variable Inductance”
Monitor.

@ Folder No. 6 The “‘Hughes Inductance-
Balu:e" Explorer.

@ Folder No. 7 The “Radiodyne” Prospector.

With 2ny one of these systeins you can construct

instrnents to locate buried treasures, wetal war
relics. mineral deinits, subterianean water veins,
0il deposits (under certain circumstances), buijed
Fas and water pipes, lost_objects. tools and treasures
sunken in water, ete  Each set of blueprints and
mslruchons enclosed in heavy envelope

21/57). Bluennnu 22" x 34

1,

47 ht-pa ll(glt/: 1 a
:_eight-page illustrated
8 folder of instructions b
slruttlon data 0008000000T . 1nd on o¢
Add 51: for postage

The complete set of seven toluert ........
(Sent postpaid) 53.00

TECHNIFAX

1917 S. STATE ST. CHICAGO, ILL,
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Learn to Type
without

A Typewriter
-

Master the Touch System — Quickly —
Accurately Get the “Feel” of Typing
Before Investing Your Money

Now, you don't have to own a typéwriter to learn how‘ to

type. The ingenious. patented “Tuch-RIte’* board gives
you all the practice you need for speedy. accurate typing
it teaches you the touch system—ihe real. Professional
way unhersally used In business.

You may have been a “hunt-and-peck™ typist for the
lon®est time Or yYou may never have used 8 typewriter
before —i1 doesn’t matter. because the *~Tuch-Rite™ teacher
will soon permit you to inaster It.

“Tuch-Rite’” 1s s seientific substitute for a typewriter.
It 1s a life-slze counterpart of a gtandard keyboard. whileh
is real as to slze, positlon. and *“feel’’. Each key has a
depression in the %" thick board. in which the black
plastic buttons slide. I’rinted under each key 18 a num-
ber which indicstes the finger of each hand which strikes
ft—simple as A B C.

“Tuch-Rite™ is highly recommended by the Principal of
Horace Mann 8chool: Directer, Bureau of College Lesearch.
Columbia College: .\merican ¥oundation for the Hlind;
Professor of Experimental Education, New York 1 niversity;
Director of Scarborough Selwol. Scarborcugh-on- Hudson.

An B-page fllustrated book of instructions will show you
how best to use the *“Tuch- Rlte'" teacher.
postpaid in any part of the O

GOLD SHIELD PRODUCTS
350 Greenwich St  Dept. RT-640  New York. N. Y.

Price
v.s.

LEKTROFONE “VIBRO”

SRR

The contact microphone that electrifies, am-
plifies and enriches the tone quality of any
string instrument.

Anyone can install it without previous expe-
rience.

May be connected to any amplifier or to the
audio channel of many radios.

No. 100. Standard ............... $ 9.00

No. 101. With Volume Control ... $12.00

No. 201. De Luxe Chromium Plated

with Volume Control 515'00
Ask your dealer for “VIBP.O.” If he has none
in stock he will order it for you, or if you will
furnish his name and address, we will ship to
you direct and deduct 409 allowed to Profes-
sionals.

Ilustrated folder mailed on request.

LEKTROFONE PRODUCTS

117 West St., Dept. RTS, New York City

COMPLETE HOME.
STUDY COURSES and
educatienal  books,
81l used. Sold,
exchanged. All
. Money - back
Ruarantee, Cash paid for

deﬁte
CDI:TEE?E‘;"“‘SE'E used courses. 11 de-

L€ bargain catalog FREE. write .
NELSON COMPANY. 500 Sherman, Dept. F-210. Chicago.
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Easy Set Building

A Simple Crystal Receiver

® FOR reception of broadcast stations

especially where the receiver to be used
is within 20 miles or so of the station, a
crystal receiver often proves useful. Fixed
crystals or one with an adjustable contact
point are available. and the accompanying
Idiagram shows one method of connecting
the tuning coil, condensers, crystal detector

would like to know what frequencies or
wavelengths were successfully received with
the crystal.

If you wish to wind the antenna coupler
yourself the secondary winding may com-
prise 126 turns of No. 28 insulated wire,
close-wound on a 1%” diameter cardboard
or other tube. The antenna coil may be 15

(:leD COND.

000L-MF.

1l
| } |
.000L-MF. /  CRYSTAL
FIXED COND. DETECTOR
v
\‘VAR TUNING COND.
ABOUT ,.0003-MF.
HEADPHONES
=—“G NEW TYPE BROAD-~ - (HIGH
T ONO CAST ANT. COIL SCHEMATIC ~ IMPEDANCE
Fa A
} — o
AN, uNIT

SLOT IN
HOLDER TO
ADUUST
CRYSTAL

PAC|
CRYSTAL IN

VARIABLE TUNING
CONDO. .0003-MF.

TO GROUND
¥ ( wWATER PIPE)

~PHYSICAL ~

CUP wWITH
TINFOIL

/
PHOSPHOR BRONZE
WIRE SPRING ,SPIRAL
IO A POINT
(CATSWHISKER)

v/

HEADPHONES

and pair of high resistance phones, The
phones should have at least 2,000 ohms re-
sistance, The tuning coil may be picked up
in the radio parts stores very cheaply. and
should be designed to cover the broadcast
band. When youu purchase the coil, be sure
to ascertain what capacity tuning condenser
is to be used with it, in order to cover the
band from 200 to 550 meters. Crystal de-
tecturs have not proven very satisfactory
for short waoe reception, but the editors
will be very glad to hear irom those who
do have success in this direction, and also

@® ONE tthe scts are alwayvs welcome to

the dyed-in-the-wool radio fan for sev-
cral reasons: the apparatus required is in-
expensive aud there is much less chance of
an error occurring in the connection of
the part-.. The accompanying one tube cir-
cut, which witl pick up forcign stations,
uses one of the new INSG battery tubes
cperating on a single dry cell. Two small
45 volt B battery units connected in series
to give 90 volts complete the power-supply
reguiretents,

All parts may be mounted on an alumi-
num or other metal sub-base with a metal
panel, if desired, to support the dial and
other control knobs. The iugenious set-
builder may alsv like to place all the parts.
including the hatteries. in a small carrying
case provided with a handle. The various
short wave bands and the hroadcast band
may be covered by means of plug-in coils.

Please Mention This Magazine When Writing Advertisers
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Hook-up of Crystal Detector Receiver.

turns of the same size wire, wound at one
end, or else wound over a piece of paper at
the center of the secondary; this trans-
former is for use with a .00015 mf. capacity
tuning condenser. The experimenter may
try a metallic needle contact, pressing
against a piece of fused silicon or iron
pyrites. Molybdenum has also leen used
with a metal point; a double crystal com-
bination comprises a piece of zincite pressing
against a chunk of chalco-pyrites (copper-
pyrites).

Other crystals may be experimented with.

The 1-Tube “DX" Eavesdropper

The coils may be wound on 4-prong tube
bases, or small coil forms available in most
radio shops and having a diameter of alout
114", The coils have one winding only as
the diagram shows, and regeneration is
afforded through a tap on the coil. Here-
with is the coil winding data for the vari-
ous short wave bands.

Band Grid io Fil. Fil. to Ground
80m. 20 t. 15t
40m. 12 t. 1% t.
20m. 3t 114 t.

A dual condenser arrangement is used
for tuning and provides band-spread; a
National 100 munf. variable is cut down into
two sections comprising 5 plates and 2
plates. On 20 and 40 meters, the 2-plate sec-
tion is connected in parallel with the 100
mmf. band-setting condenser and spreads
the band over inost of the dial, thus

RADIO & TELEVISION
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Easy Set Building

— FRONT vViEw~—

ANT. CONNEC"TED Rr1

GLF1 CONNECT
ON BOMETER

COIL ONLY

ON BO METER
i/aﬁMMF COIL ONLY QZMEGS' _':A_r,ks‘)':-
N | G |_“ (EACH)
T =
i 7 Y
c7 2
100=
T') " o=l =7 '\
/ MEG o ||| = PHONES
* TAP “c3 =
> 1c2 160 84 - = /
= 100) mme, 005 P 3 -
- (SEE TEXT)) R.FEC.2
L F (SEE BELOW) L_
- -3
oo, cuassis < A 1.4V'a'; 458:;36—\1‘{ 478+ 00v é‘-’:\:.ﬁ—
~{e=y ~C6
(6

L
,C4
=
@. c3
L

3 LAYERS EACH. 10 8 &
BTURNS, 3/a*APART, ON
3/~ OlA. FORM

& R.FC.2- 4PIES \sg

cs

& A+B-

GND

& A- tav

B+.451090V & g, B+90V

Beginners will find this 1-tube receiver a real DXer.

allowing casier tuning. On 80 weters the
2-plate section is not sufficient to cover
the entire hand. so the extra 5-plate section
is connected in parallel with it. This is done
by connecting the S-plate section to the
hlank prong of the coil socket: in the 80-
meter coil a wire is run from the grid proag
to the blank prong and thus. when the coil
is plugged in, the extra section of the con-
denser is counected in parallel with the
2-plate condenser.

The filament choke is wound on a piece
of 34" dia. wood 4" loug. There are 4
sections af No. 28 cotton or silk covered
wire on it: each section is wound in 3
layers. The bottom layer has 10 turns, the
second layver 9 turns, the top laver 8 turn-.
The sections are placed 34" apart. An old
audio transformer of about 3-to-1 ratio i<
used to cauple the high resistance head-
phones to the plate circuit of the tube, and

the R.F. choke commected in series wit!
the plate may be of 25 to 8 mh. in-
duetanee.

I any trawhle §s experienced in getting
the sct to regencrate. as manifested hy
the usual steaming or rushing sound heard
m the phones. it may he necessary in sonwe
cascs to adjust the position of the tap along
the antenna tuning coil. Another way to
adjust the set so as to regenerate properly
is to readjust the serics antenua condenscr.

Parts List
1—100 mmmf. National 270 degrees condenser, cut
down, sce text
1 -35 mmf. antenna trimmer (Hammarltund)

| RADIO S

1--100 mmf. condenser. variable (Hammarlund}
1-—.005 mf. mica condenser {Solar)

1940

for June,

1-—.00015 mf. mica condenzer {Solar)

1—.001 mf. mica condenser (Solar)

1—.05 mf. by-pass condenser (Solar)

1 -1 meg. half watt resistor (1.

1--100.000 ohm variable resistor (1. R.C))

1 25 1o 5 mh. choke (tlammar-lund)
1—Filament choke (special), see text

S to-l adio transfoumer

24 prong  lsolantite <ackets (Ilammarlund)

T ial. National type B: 270 degree

1 Set of coils. see coil table. (For bhroadcast
band, the coil may he wound with about 124
turns No. 28 $.8.C. or enan. wire, tapping
it 30 turns from the filament end. Use a 140
mmf. or larger tuning condenser with this coil.}
1 -IN5G type tube (R.C.A. Radiotron)

Mndel Warshlp o Prints

Also complete Models

Get our Descriptive List
Radm Control Prmt——Sce Below

"DATAPRINTS

SHOW YOU HOW!

20c Each in Order for 10

TESLA-OUDIN HI-FREQ. COILS
(Data and Drawings only; no parts included)
367 &p’k Testa-Oudin Coil.
(1 W, Ese, Tvr. Da
8” Sp'k ‘Tesla-Ouwlin Ueil.
(% K.W. Exc. Trf.
3” S8p’k Qudin; 110 v, l\lek Coil™
3" 8p'k Tesla "works on Ford Sp'k Coil
17 Sp'k Vicleits Hi-Freq. Coil
FREE with _order for $1.00 or more—"20 Tricks with
Hi-Freq. Coils’" (40c separate)

Television Hook -up-——*Sight & Sound” . . 40¢
20 ELECTRIC YPYARTY

AND LODGE TRICKS!
Loads nf Fun!

I IMow to Do “em! . ... ... 40¢
New Electric Ure & l'ille
Locator sevussaieianrans

Solenoid & Maxnel Da!a—Gel 0ur List!

20 Tetephonc Hook-ups—Build Your Own . . 40c

RADIO CONTROL FOR
MODEL BOATS, PLANES

Data 40¢
Photophone; Data 40¢

S-W DIATHERMY
(Artificial Fever)

Dataprint glvlng Constructional
data for Small. Medlum and
Large size App. (AN 8)...400

“MIND READING” Radio Act ...... ...4(:

“Fry Eggs” on cake of Ice! Data 40¢
LOOK at these DATAPRINTS !!

40(: Each. See Special Prlees leow
A.C. Problems and Weldin? K.W.
tholr Solutions. ewinding Armaturol.
Y2 Meter Transm. & Reec. Water Wheels

5 Meter Superhet,

100 Mechanical Movements.
0 Moter Hook-ups. Photo-cell and Relay Data
Electrie “"Inducter*’ Organ 20 Simple Boll Cireults.
Special Prices: 4 prints $1.00: 10 for $2.00;
40c each, single crders. Get New Llst 100A.

The DATAPRINT Co.

Loe'k Box 322A RAMSEY ll. &

Water Turbines
Wheatstone Brldce.

EACH

No. 2 MODERN YAC-
UUM TUBES

No. 6. BRINGING ELEC-
TRIC SETS UP-TO-DATE

No. 13. ABC OF AIR
CONDITIONING

RADIO PUBLICATIONS o RA&T 640 ®

Ne.

No,

MOST COMPLETE LOW-PRICED TECHNICAL LIBRARY

VOLUME ONLY 50¢

HE RADIO-CRAFT LIBRARY SERIES (each volume fifty cents)—a most

complete and authentic set of Volumes—ireats
divisions of radlo, refrigeration and air conditioning. Each
designed to give you the opportunity to learn one or more branches of the
fields mentioned. The authors of the books are well-known to everyone. Each
is an expert—an authority on the subject—each is thoroughly familiar with
the field which he rcpresents.

ALL BOOKS ARE UNIFORM—The volumes in the RADID-CRAFT LIBRARY SERIES

measure 6 X 9 inches. Each book contains on an average of 50 to 120 Illustrations. The

books are Drinted on an excellent grade of paper which makes the tybe easy reading.

Here Are the Titles - -~ -
No. 16, PRACTICAL RA-

important
has been

individually,

No. 20. THE CATHODE-
RAY OSCILLOSCOPE
No. 21. BREAKING INTO
RADIO SERYICING

No. 22. NEW RADIO
QUESTIONS AND AN-
SWERS

DIO CIRCUITS

17.SERYICING
WITH SET ANALYZERS

1. POINT-TO -
POINT RESISTANCE

No. 14. POCKET RADIO ANALYSIS
GU DE No_ 1% PRACTICAL RA NEW
ABC OF RE- DIO KINKS AND  No. 23. PRACTICAL PUB-
N RIGERATION SHORT CUTS LIC ADDRESS

20T Vesey Street, ® New York, N. ¥.

1 have circled below the numbers of books in the RADIO-CRAFT LIBRARY SERIES which you sare to send me.

I have included my remittance In full, at the price of 50c¢ each.

2 [3 13 14 15 16 17
N8O suvseracissnsssncnsssarssesnsstseennnensa,
City

Address

: All "books are sent Postzde prépald

(Stamps, checks or money orders sccepted).

18 19 20 21 22 23
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Question Box

Edited by Herman Yellin, W2AIL

100-Volt Power Snpply
117266

3-Tube Mike Amplifier

@ [ would appreciate sccing a diagram of a 3-tube amplificr using
a 57,245 and an 80 to be used with a single-button carbon micro-
phone. Please showr a tone control to acceninate the bass notes.—
H. J. Schuler, Montclair, N'. J.

Q.8+ 57

0.1- AS
9902, 1o 3 ;

s
CONTROL

[ T

auh IR
Diagram for 3 tube amplifier suitable for use with mike or
phonograph pick-up. No. 1215,

A. A diagram showing such a circuit is shown here. Either a
carbon-button mike or a phonograph can be used with this an-
plifier. The one meg. variable resistor, TC, in the plate circuit of
the 57 controls the amount of bass accentuation. When its resistance
is at a maximum, the bass notes arc at a maxinum: when the
resistance is at a minimum, the bass response will be at a minimum.
A standard high frequency elimination tone control is also shown
in the grid circuit of the 2A5. Voltage for the mike is ingeniously
furnished through the tapped bias resistor of the 2AS.

Code Oscillator

PHONES m
il

B

? Wil vou please print a
diagram of a baticry-operated
code oscillater using an ’01.4 .
tube P—P. Lanfear. The Glen,
N. Y.

A. Here is a diagram of the
simplest code practice oscil-
lator. Any 3-element battery
tube can be used, as long as
the correct battery voltage is
applied to the filament—S5 volts
for an '01A; "30 takes 2 volts.
Any of the 1.4 volt tubes can
be used with a small flashtight
battery for filament supply.
The battery must be conunected as shown in order to use the
same battery for plate voltage. 1f the circuit docs not oscillate,
mercly reverse the leads to either the primary or secondary of
the audio transformer, which can be any 3-1 or 5-1 interstage unit.

* A BATTERY

Simplest code practice oscillator.
No, 1216.

Adding Speaker to Small Set

? Can I add a 2-inch speaker to the “Tiny Tim” receiver de-
seribed in the Decomber issuc? Please furnish coil information
for the 160 wmcter band —Bobby Barnhill, Bristol, 1'a.

A. Yes, the stronger stations can he heard on the speaker:
merely connect the speaker transformer to the phone jack. Coil
data for the 160 meter band is: L-1, 65 turns No. 22 S.8.C.;
I.-2, 20 turns No. 30 S.S.C. Coils are spaced 3/16” from each
other and wound on a 1%” diameter forn'.

106

L )

@ Vil you please deseribe
a power supply to furnish 100
volts D.C. and not containing
a power transformer or fila-
ment resistor.

A. Shown here is a power
supply using a 117Z6G tube
as rectifier. This tube has a
117 volt filament and so re-
quires no voltage-dropping
resistor.

15V, L
alC.
Simple rectifier. No. 1217.

Rectifier and Other Tubes on Same
Transformer

? I intend operating ihe filament of my 80 rcetificr and the fila-
ments of the 6.3 volt tubes from the same transformer zoinding.
Is this permissible?

A. Decidedly not. The 80 filament is rated at 5 volts and will
not last long with a higher voltage applied to it. More important,
however, is the fact that the 80 filament has a high potential
to ground and so would quickly cause a breakdown hetween the
filament and cathode of the 6.3 volt tube. If you wislt to run the
rectifier filaments from the same winding as the other tubes, use
a rectifier having a separate cathode, such as the 6X5G or 6ZY5G.

Untuned R.F. Stage

@ Could you print a diagram
of an untuned R.F. stage using
a 34 type tube? I wish fo add
this amplifier to my regencra-
tive recetver,

ANTENNA

it

TO AN INA
YS‘%E_MIIIEE OF I

A. A diagram of an untuned
R.F. stage is shown here. Al-
though the antenna resistor can

be replaced with an R.F. ]
choke, the resistor will pro- oL kke D%
vide better rejection of any 8- 2wvTS S8

poweriul nearhy stations. In-
cidentally, the R.F. stage will A" untuned RF. stage. No. 1218.

eliminate radiation from your regenerative dctector.

Tuning in 113 KC. Time Signals

? I tntend building the “Ialf Pint" portablc receiver described
by Mr. Cisin in the October °39 issue for use in picking up time
signals on 113 kc. Can you give wmc any additional information
since I wish to have only the volume control and switch on the
front pancl?—J. E, Triff, Pittsburgh, Pa.

A. With only a few changes the “Half Pint” should serve ad-
mirably for your purpose, Substitute a 500 mmf. condenser for
the original tuning condenser, cutting off all hut one-quarter inch
of its shaft and slotting it so that it can be tuned by a screw-
driver. You might mount the condenser with hrackets onto the
baseboard so that the shaft does not project outside the panel,
leaving a small lole in the panel for inserting the screw-driver.
The grid coil can be a 5 millihenry coil such as an R.F. choke coil.
while the tickler can be one or two sections from a pie-wound
choke.

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 §
tubes; for 5 to B tubes fee is 75¢c; over 8 tubes, fee is $1.00.
No picture diagrams can be supplied.

RADIO & TELEVISION
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Deviation of Loop

@ [ recently built a directional recciving
loop antenna, but I've notiwced that all sta-
tions come in with the loop pointed to either
the north or south, never east or west, even
when the station is cast or west of my loca-
tion. What do you suggest?—P. F. Four,
Meaduville, Penna.

A. You evidently have some metal struc-
tures in the immediate vicinity shadowing
your loop on your west and cast sides. These
metal masses have the effect of shifting the
apparent direction of the signal. Any mass
of metal in the loop vicinity will cause this
shift. In fact, large masses of metal lying
between the radio station and the receiving
loop or topographical variations will also
causc a bending of the signal. It is for this
reason that marine direction finders are not
used when the signal Joes not travel en-
tirely over water.

Interierence Reduction

& dAre there any devices on the markel
swehich will reduce or eliminate the inter-
ference coused by clectrical equipment haz-
ing moving contacts’—Evaristo Chen, Pan-
ama, R.P.

Scveral manufacturers have small noise
eliminators which consist of a pair of con-
densers and sometimes a pair of chokes.
the entire unit being placed between the
A.C. line and the piece of equipment. Dif-
ferent types of hlters are available for the
different types of noise-producing electrical
cquipment.

r with V.T.
ier

Crystal Detee
Ampl

? Could you furnish me with a diagram
of a broadcast receiver wsing a crystal de-
tector and capable of operating a wmagnetic
speakerf—Joseph R. Recos, Dubuque, la.

A. We arc showing such a receiver, which
makes quite a compact job. The coil used
is an ordinary broadcast antenna coil. A
25A7 is employed us amplifier and rectifier.
A dynaniic speaker may be used, in which
case an output transformer having a
primary impedance of 4300 chms must be
cmployed.

(V¥ ]
MAGNETIC 004- 16
SPEARER MF.

" \/v P zoo/v
CRYSTAL
ceTEchor AT
| AFT
! o
I
|
VSET §
165 (=3 i 1
MMF 2
' =
L e
Crystal detector and one audio stage.
No. 1219.
for June, 1940

Question Box

Instructive Books That Keep You Posted
on Many Branches of Radio - only 107 each

RADIO FANS EVERYWHERE—these
fine ten cent text books give you an
excellent foundation for the study of
RADIO. They are clearly written, pro-
fusely illustrated and contain over

15,000 words in each book. You'll be

Please

amazed at the wealth of information
contained in these handy books. Ex-
cellent for reference—ideal for every

technical library. YOUR MONEY BACK

if you are not satisfied.

No. |
HOw TO BUILD FOUR
wtoluuo DOERLE SHORT WAVE SETS
| DO ers]  Buil e fanous DOERLE. Shor
)
sﬂanlWAVES Wave adlo R;::olvcn So in-
sistent  has been the demand

for these reocivers.
tonstructlon detafls.  that this
0ok hus been svecially  pub.

éonlnlun EVERWHING that has
ev been  Brinted  on these
fnmuus moivors

No. 2

HOW TO MAKE THE MOST
POPULAR ALL-WAVE |- and
2-TUBE RECEIVERS

Thls book contalns a number of
some of which

these sects deseribed
%K bue it conmlns all of the
Musirations, Lookups.  ete.

No. 3

ALTERNATING CURRENT
FOR BEGINNERS

This book frives the beginner a
foothold In electricity and Radio.
Ejectric  circuits are exvlnlned
Obm’s lLaw, one of the funda-
menml laws of radio

Plain
wnmﬂnl: current! sinc
the  units—volts. amperes. and
watts arv exnlained. Condensers.
transformers, A instruments,
niotors juxl Reneralors.

No., 4

ALL ABOUT AERIALS

book cxplalns the theory
the virigus types of
e inverted L. the

tion. how low.impcdance trans.
mlisslon lines work: why trauns-
rosed lead-ins are used. It gives
n detall the construction of
acrials suitable for Ionz W.'lvc
broadcast reccivers.  for ort-
wave recelvers and for all uﬂ\c
receivers.

No. 5

BEGINNERS" RADIO
DICTIONARY

EGINNERS

Are wou nuzzled by radio lan-
A'Dlo gunge?  Can  you define Fres
ﬂONAR quency? — Kllocyele?  Tetrode?

scrccn srid? Raffle? Anode? Tri-

ode? Pole? Ionization? Joule's

Law? Harmonle? Gravity Cell?
If you cannot define these very
common radio words and d

used in ail radio magaziies nnd
instruction s. You need thils
book in your library.

No. 6
HOW TO HAVE FUN WITH
RADIO

Stunts for Rartica. Ppractical
jokee. scientlfic experiments and
pther amusements which ean be
done with your radio sct are

cxpl.ﬂncd In this faselnating vol-
ume. It tells how to make a
newspaper talk—how to produce
silent music for dances—how 10

make  visible musio—how Qo
mq a  *‘silent  radio*
usable by the de-nfenorl—hou lo

b
make tovs which dance to radio
music. etc.. ele.

No. 7
HOW TO0 READ RADIO
DIAGRAMS
All of the symbols <¢ommonly
used {11 radio diarrams are pre-
scented in  1his  book, together
with pictures of ¢ apparatus

they represent and explanations

wrhter and member of the 1-
torial RADI1O-CRAFT
Magnzine, also - cont Ins two
dozen pleture-wirink diakrams of
simple radio sets that you can

No. 8

RADIO FOR BEGINNERS

Hugo Gernsback. the internatlon.
ally famous radio ptonecr. author
and editor. whose famous maga-
zines, RADIO AND TELL\'I\I!{'\I
and RADIQ-CRAFT are road
mlllions. scopes another triumph
with this new book. N 2
thorvugh  groun:
theory, clearly  explained in
simble  language, gl
the use of Mmany lllustrations.
Analogics are used to make the
mysteries of radlo clear.

Over 100 interesting snd praeg-
tieal electrical coxperiments arc
described in this book, covering
every brinch of electricity—from
simple experiments with nuig.
nel; l(o high frequen ‘stunts.’

simplc apparatus, most of which
can be found about the home.

——
No. § No. {0
SIMPLE ELECTRICAL
EXPERIMENTS TELEVISION

Every one is asking the question
How dous television work? This
Look explains all of the different
Bystenmis of television from the
simplest to the most complex.
It elerlbos in A-B.C style just

the image is scanncd. how
ho scene i3 picked up by the
wlevl-ion camera and broadeast
to your home, ete. Various mws
of lcldcvlsion BYSLehiy  are
seriby

BOQOKS ARE ALL UNIFORM

Every book in the GERNSBACK EDUCATIONAL LIBRARY
30 to 66 in number. Each tiile volume contains over 15.000 words.
do not think these books worth the Drice asked, return them in 24 hours and your money will be instantly refunded.

hag 32 pages—with illustrations cerying from
Positively radio’s greatest book buysl If you

RADIO PUBLICATIONS o 20 VESEY STREET < NEW YORK, N. Y.

F------------------------------------------------------l
I RADIO PUBLICATIONS, Dem HT640 1
1 20 VESEY STREET, NEW YORK, N, H
g Uentlemen: Please send imwmediately, PDSTPAID. the book numbers eireled below, I am enclosing ...... cents g
g —t3eh buok being 1luc
H 1 ] 3 4 y [ 7 8 9 10 1
NEW NEW 1
: [0 Scad FREE listing of 48 new 10e¢ publications. 1
[ ]
b Name Address ommmom e @ e P T—————s e [ ]
i 1
I ciy ....... " = B . L (I P S PRI R o 0 1
| Remlt by check or money order ru:lsler l.cuer if you send ecash or unused U S poslage stamps ]
| A ——— T} | S o1 LT] ] T e 1 T |
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ELEMENTARY
MATHEMATICS

@ EASY — SIMPLIFIED — PRACTICAL ¢

ERE is a_book for the business man, the tech.

nician and craftsman explaining and answering

every operation and meaning with interpreting
illustrations and examples.

t is the key to & simple understanding of many
Parplexing Preblems in daily life,

In clear. positive and definite language. the author
popularizes and elarifies every subject and heips the
reador to overcome any apparent difficulty in the study
of mathematics.

A real home study-course in mathematies for the
student or the man who wants to achieve proficiency
or desires to brush-up on his knowledge,
" Entire Chapter on Special Math- a‘

ematics for the Radio Technician

CONTENTS OF BOOK

ithmeti

CHAPTER A
cal llon—Dlvlll on
anl‘r!R ll. F-ctoril_\i and Cnnuuluan—r‘rletlonl—mcl.
reents.

CNAPTIR III The Htmt s"le
lv How to Messure Surflcu and Capacity

e A
CHAPTEI Powers and Involution—Roots and Evolu-

CHA"II VI, Mathemstics for the man.
ual and Technical Craftsman—Ther-
Curve. Flotiing Cotaritheme e of
the ‘Slide Rule me—tee ©

cunnu Vi, é-pocul M-(htmuc- for

Radio Techn

GHAP"’IRVIII GQmmcmhl Calculations—
mcmu iscounts — Short Cut

CNAPTER IX. Weights and Messures—
Useful Tables.

*Proctical Mathematics™’ can be carrisd readsly in your poskel,

Send Stamps. Cash or Money Order.

TECHNIFAX

1917 S, State St.

Adaiti Multipl-

ONLY

50e¢

POSTPAID

Chlcago, i,

mlly llustrated. Complue "Bu; er's Gunh
materials st wholesale prices: Measuring Made Eas

es of emlcll- Transisted into nzuuh
Cotnpietely in cxed In is a Wonder 8ook of
(Ul Knowiedge! Wo Tin b woinkt in gota:
8

pw«}ne and has r.h:' newest memodﬁlntﬂg
ere are actually olver 10.000
P!

find useful. Mnemluh—th

¢learly  descyibed  formulas, rocesses, recipes—MANY
VER BE!‘ORE l EYFALED.
This hi his 924 pages. Printed on good paper,
Size is 8

5
Send for's z-o e ot mu vem.able mla mim TODAY. You
will never reiiri rtunes are often

made on rormuln
31.79 per copy. sent POstpaid snywhere 5179
POSTPAID

.‘s. (Cnnm., and forei€n countries 2%c

extra for postia; ﬂ
mon: ek, unused S. stamps or cash.
'&hthler all letters tonhlnlnz cesh.)

NATIONAL PLANS INSTITUTE
246-T Fifth Avenue

Visit your nearest
newsdealer
and buy a copy of

SUPERWORLD

COM/CS

A popular comic
edited by
HUGO GERNSBACK

108

New York. N, Y,
{

Radio Kinks
First Prize Winner

Extension Shaft
In ultra-high frequency radio work or
even when playing around with short-wave
sets, one of the greatest troubles is that
due to body capacity. An easy way to rec-

DIAL KNOB
COUPLING

CONOENSER
COUPLING

E‘“rf!‘—-'i:

tify this is to place the tuning condenser
well back from the panel. An insulated shaft
to connect the knob or dial to the rotating
part can be made from 14" diameter cellu-
loid knitting needles or even from glass

| tubing of that size—Billy Joe Aoore,

Neutralizing Condenser

A ncutralizing condenser for low and
medium power transmitters is easily made
from an empty wide-mouthed cylindrical
bottle or from a piece of heavy glass tubing.
A bakelite disk is threaded to fit an adjust-
ing screw and cut to fit into the upper end
of the hottle. It may be cemented in place.

TiN BAKELITE LOCK
cue \ TOP NUT
TN N

BAND ™

The brass or tin cup used as the movable
plate of the condenser is made by cutting
a disk of the metal and soldering it to a
short cylinder of the same diameter. The
other condenser plate is a tin or brass band
on the outside of the bottle. The glass must
be thick enough to stand the applied volt-
age with a liberal safety factor. A lock-nut
is provided to mazintain the condenser in
adjustment.—Bill Curran.

Sour Soldering

It is often necessary to solder some con-
nection when there is no soldering flux at
hand. Whenever this occurs it is simple
and satisfactory to use a few drops of lemon
juice in place of the soldering flux. The
juice must be spread over the joint being
soldered —Engcne Manning., W3FZQ.

“Cover” Kink

Multiple Phone Jack

Recently I found myself without any
jacks to make up a unit for multiple head
phone operation. I made up an emergency
multiple jack by using a flat-type 3-way
110-volt outlet block. I simply inserted the
phone cord tips in the slots where the
prongs of the 110-volt attachment blocks
ordinarily go.—I"erlyn Hein,

FLAT TYPE CORD TO
3 WAY SOCKET AUDIO
(BAKELITE) SOURCE _

TO N23

TO N2 L ) PAIR OF
PAIR OF o PHONES
PHONES TO N2 2
PAIR OF
PHONES

Stand-0ff Insulator

A shoe-polish or other bottle of con-
venient shape may be used to make an
efficient stand-off insulator, A  wooden
mounting is made to hold the bottle secure-,
Iy. The bottle cap is drilled to take a ma-
chine screw, to which the wire may be
fastened. The hottle should be thoroughly
dry inside hefore the cap is placed on it,
and a few drops of shellac inside the cap
will help keep moisture out.—George Baum-
gartuer.

LIQUID SHQE
POLISH BOTTLE

ANT.
LEAD-
IN

TO SET

™, e
SCREw BaSE 8

BASE "A° MAY BE TO BASE 'A”

SCREWED TO wWALL OR BUILDING

RADIO KINKS

pubhshed on these pages will win their senders 8
months® subscription to RADIO & TELEVISION. The
bnf kink published each month will

win a 2 years’
uhscription. Read these kinks; they will he of real

use to yYou, besides indicating what is w-nted Send a typewritten or ink description with sketch
of your favorite to the Kink Editor

Please Mention This Magazine When Writing Advertisers
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Radio

Remote Volume
Control

When a  radio  broadcast
changes from speech to music or
vice-versa, there is usually a

i 3-WIRE

REMOTE I"-MANUAL
VOLUME VOLUME
CONTROL CONTROL

considerable difference in vol-
ume. For this raison, some form
of remote volume control is ex-
tremely  welcome — indeed  far
more necessary, in my opinion,
than remote tuning.

One method of achieving such
control lies in counccting a new
volume control in series with the
one provided in the set. This new
control  should  bhe  somewhat
lower in resistance than the one
originally provided by the manu-
facturer. Even better is to in-
stall two new controls, each
equal to hali the resistance of
the original.

Another method is to connect
a variable resistor across the

Kinks

antenna and ground posts of the
receiver; and still another is to
connect a variable resistor in
series with the voice coil oi the
loud speaker. Whichever method
ts used, the remotc unit can be
connected to the receiver hy
means of 2- or 3-wire cable,
and installed in a small bhox—
V. Ostinelli.

Miniature Chassis

If a small chassis is needed in
a hurry, one can be made cheap-
ly and easily from an ordinary
electric outlet box plate. Stand-
offs can be screwed on each
corner that parts can be
mounted  underneath §it, Tube
sockets can be mownted in the
receptacle holes on the plate.
P'lates with one hole for one re-
ceptacte und a switch can le
used for a chassis having one

80

TWIN WALL OUTLET PLATE
USED AS CHASSIS

TUBE aND COIL
SOCKETS MOUNT-
ED AS SHOWN

tube socket and a switch. T have
found that thesc chassis work
very well when experimenting
with different types of circuits.
—Alevander Riccio.

NEEDLE

[ -
.‘& 10 REST
lfs [
H‘% AMPLIFIER
\ -— PICKUP

®

9,

Home-Made Pickup

A simple anl  inexpensive
phonograph pickup can he made
from the parts of an old non-
electric pickup head and an
earphone,

The ncedle holder for the
electric pickup is removed from
thc old pickup head and at-
tached to the earphone in the
following manner: A 14" hole is
drilled in part “"A” of the ncedle
holder andd is countersunk to ac-
commudate  a  6-32  flathead
screw. A hole is then drilled in
the bakelite cap of the earphone
and is threaded with a 6-32 tap.

The part “A” is then attached
to the carphone cover by the
short flathcad screw. The end of
part "B is suldered to the
diaphragm oi the phone. The
lacquer on the suriace oi the
diaphragm must be scraped off
first and care mu~t he taken so
as to not bend the dise.

PPart “B” is then placed be-
tween its pivot puints and the
points tightetied to give the de-
sired tightness. Vibrations oi the
diaphragm, cansed by the record,
produce an alternating current
in the windings of the earphone;
this alternating current is fed to
an amplifier which is in turn
connected to a loudspeaker; a
simple coupling system 1s shown
in the drawing. The quality of
the pickup unit is fairly good.—
CIH'I 1[1'11717'.

Code Oscillator

While there have been many
code practice oscillators  de-
scribed in radio magazines dur-
ing the past ten years, one of the
simplest ways is to utilize your
own short wave receiver. Simply
tune in WWYV, the Bureau of
Standards station, They trans-
mit a 440 cycle tone almost con-
tinnously, By inscrting a key in
a power lead or the voice coil
lead one can practice code at will.
—Ilarley L. Christ.

= r

. TELEVISION'S Stride Today Makes It Essential

it R 2 .-L -

for You to Read~ “ABC of TELEVISION"—

WI’I‘H important progress being made in Television every day—and with developments satisfactory

to Television eniineers that consistent programa will be broadcast shortly, it is important that
principles be understood quite thoroughly.

The publishers of RADIO AND TELEVISION give vou the opportunity to add “ABC OF TELE-
V.lS.ION" or two other books to your technical library. They make the offer even more attractive by
giving these books to you absolutely FREE. A subscription to RADIO AND TELEVISION for seven
months at the cost of One Dollar gives You a choice of either of the three booka shown in this advertise-
ment. For Two Dollars you receive RADIO AND TELEVISION for fourteen months and you receive
any two books of your choice absolutely FREE. To get all three books FREE. enter your subscription
for twenty-one months for only Three Dollars. ANOTHER SAVING FOR YOU—THE PUBLISHERS
PAY POSTAGE ON THE BOOK OR BOOKS YOU CHOOSE.

Partial Contents of ABC of Television

CHAPTER 1—The simplest televlsion receiver: how the
eye sevs: its likeness to televislon equipment.

CHAPTER 2—Theory of scanning: the Nipkow disc and
its relation (o televialon; the photo-electrie cell; neon

misalon.

CHAPTER 6--The Iconoscope as used for televislon trans-
mission in the RCA system.
CHAPTER 7—The Farnsworth system of television trans-

CHAPTER 8—The future of television: probable cost of

N

exefens

high-fidellty television sigmala.
CHAPTER

alw YORR WY, in cathode-ray systems.

the varlous Darts are obPerated.

lamps: brief descriplion of several modern mechanical

CHAPTER 3—Neced for a large number of picture ele-
menta; need for broad channel width In transmission of

4--The use of the cathode ray tube in tele-
vision recelvers: necessary associated tquipment used

CHAPTER S—liow a television station looks &nd how

l Get One or All of These
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Electrical Experiments

Small High Frequency Coil Produces Strange Effects

@ IF vou have a small spark or ignition

coil Iving about vou can have a lot of
fun with high frequency currents by build-
ing the simple Oudin coil illustrated. The
rrimary winding of the high frequency coil
may comprise a dozen turns of bare or in-
sulated wire wound on a tube about 4 in
diameter, If bare wire is used it may be
No. 12 or No. 14 and the turns spaced
ahout 14", The secondary winding consists
of one layer of abont No. 30 insulated (hare
wire can be used) copper wire wound on a
cardboard or other insulating tuhe (or even
a wooden rod) 2" diameter, spacing the
turns the thickness of the wire apart. This
can easily be done on a lathe by winding two
pieces of wire on simultaneously side by
side, and then removing one of the wires
afterward. or thread may be substituted for
the second spacing wire, In connecting the
lower end of the secondary to the primary
or outer coil, be sure that the direction of
the current through the two coils is con-
tinuous or in the same direction,

The high voltage condenser connected in
scries with the primary winding of the
Oudin coil may be made up of glass plates,
such as old photo negatives from which the
emulsion has been removed by soaking in
hot water. The spark gap is connected
across the secondary of the spark coil. One
of the diagramis shows how alternate tin-

foil sheets are connected to common ter-
minals, so that every other metal sheet is
charged with an opposite current sign. The

BALL \ SEC. PRI
— SEC
."_ i
R

o

'S Fe FOIL SMEETS

T1 T G GLASS PLATES
Circuit of high frequency coil, with detail of
condenser construction, winding, end one

interesting experiment.

foil or other thin metal sheets should be
cut 12" smaller all around than the glass
plates, with a connecting tab or lug cxtend-
ing from one end of the shect. In assembling
the condenser the metal sheets are stacked
so that the projecting tabs stick out first
on one side and then on the other, so that
when soldered or bolted together afterward,
vou will have every other foil sheet con-
nected to each respective terminal.

To obtain the maximum high frequency
spark discharge from the ball terminal con-
nected to the upper end of the Oudin sec-
ondary, the number of turns in the Qudin
primary coil should be varied by means of a
clip as shown; tune this primary circuit to
resonance by varying the number of glass
and tin-foil plates in use for cach case. Also
the length of the spark gap on the spark
coil is varied untit maximum results are
obtained. For a 14" spark (or ignition coil)
the spark gap will have to be greatly short-
ened, until a blue white spark of about one-
fourth the usual length results.

Ordinary lamp bulbs may be lighted by
holding the brass base near the high ire-
quency ball terminal and other vacuum
tubes may be likewise illuminated. Sparks
may be taken harinlessly into the body by
holding a piece of metal in the hand and
approaching it toward the high frequency
terminal of the Oudin coil.

Simple Arc Welder for Home or Shop Metal Work

AR HOLES W BALLAST AMMETER
IRON ] X r Qesvswn [ HERE
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How simple arc welder is built and used.

Home-Made

® SMALL electric motors are available on

the market today at a very low price;
one of the most useful applications of such
a motor is for the purpose of mixing drinks.
or the stirring of solutions in the chemical
laboratory. Qur illustration shows how such
a motor may be screwed to one leg of a
large iron strap hinge. so that the motor
with its attached mixer may be swung up-
ward out of the way when not in use. The
rheostat for regulating the motor speed is
optional. but is very desirable in the photo
or chemical laberatory. It may be made
from a porcelain tube or an asbestos covered
iron tube, wound with a laver of ahout
#16 German silver or other resistance wire.
The turns of wire are placed a slight dis-
tance apart and a spring slider is mounted
so as to slide along a brass bar as shown.
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® A\ SIMPLE electric arc welder can be
made cheaply from the few parts shown
in the accompanying sketch. First of all, do
not forget to thoroughly protect your eyes
with a pair of dark glasses or goggles. To
control the amount of current passed
through the arc (which should be held down
to a value of 5 to 10 amperes) a ballast
resistance is connected in series with the
arc. A resistance coil (or grid) works very
well on direct current but for A.C. circuits
an impedance or choke coil (primary wind-
ing of a small transformer will serve the
purpose very well) works much better and
allows a more stable arc to be drawn.

The ballast resistance mayv be made by
winding about 20 ft. of either German silver
or other resistance wire around 4 porcelain
tubes (or asbestos covered iron rods) laid

out on a square 4" x 4” as shown. One
side of the circuit is connected to an adjust-
able clip, so that the current can he regu-
lated, and if you can obtain an ammeter
it would be well to connect it in series with
the circuit and the current adjusted to a
suitable value.

For A.C. operation an old transformer
core may be picked up for a few cents and
a winding of several layers of No. 14 D.C.C.
copper wire placed on one or both of the
longer legs of the core. It is well to bring
out taps fromn cach layer after the second,
and diagram B shows how the adjustable
choke coil is connected in series with the arc.

The welder has a multitude of uses. It
can be used to make long seams, join dis-
similar metals, perform spot-welding oper-
ations, repair leaks, etc.

Electric Drink Mixer Mounts on Wall

In this way the current supply to the motor
may be regulated by changing the amount
of resistance in the circuit. The mixing
attachment may be picked up in the “5 and
10" or it may be siinply a wire ring soldered
or riveted to a brass sleeve which will fit
snugly on to the end of the motor shaft.

Variable speed mixer mounts on wall or cabi-
net, and can be used for stirring drinks or
batter, whipping cream and other kitchen tasks.

Win a Prize

Readers are invited to send sugges-
tions for simple electrical experiments
to: Electrical Experiment Editor, Radio
& Television, 20 Vesey St., New York,
N. Y. A I-year's subscription to this
magazine will be awarded for every
experiment published.
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Make These
PHOTO-CELL EXPERIMENTS
In Your Own Lab

® PHOTO cells are found on the average

experimenter’s work table today and the
accompanying sketches show several inter-
esting experiments which can be performed
with such a cell. Illustration A shows an
clectric siren—here a disc containing a
series of holes arranged around a circle is
rotated in a beam of light falling on the
cell. A 2 or 3 stage amplitier is connected
in the circuit between the cell and the
loud-speaker. The source of light is an
ordinary clectric bulb, fitted with a reflector
and a projectional lens. For the purest
notes this lamp should be supplied with
hattery current or else well-filtered D.C.
The faster the speed of the disc the higher
the pitch of the note heard in the loud-
speaker.

Experiment B consists of waving the
hand up and down across the beam of light

REFLECTOR
i LAmP

-~ 7/
AMPLIFIER SPEAKER

6 ~ AN ELECTRICAL SIREN ~

Q Lamp

PE

P.E.CELL

WAVE HAND uP § DOWN
IN BEAM OF LIGHY

NEON LAmP
PE CELL

~{R.C}CAUSES HUM =

MATCM
u?.'rlu T 2 i
i~ |bwlere

RADIO H\
LOUD SPEAKER

= TRANSMITTING MUSIC ON
LIGHT BEAM~

AmP

Photo-electric cell enables you to make [a)

light-beam siren; (b} burglar alarm: (c} ex-

periments with light sources; (d) talking light
beam; and numerous other experiments.

falling on the photo-cell, which will give
a loud noise in the speaker each time the
hand is moved up or down.

Fig. C: A nice demonstration is to play
an ordinary battery flashlight on the photo-
cell; no noise will be heard in the lowdl-
speaker. Now we take an ordinary bulb
supplied with the usual A.C. lighting cur-
rent: the well-known 60 cycle hum will be
heard in the speaker.

Another experiment may be demonstrated
by holding a lighted match or candle in
front of the photo-cell—fluctuating sounds
will be heard as the match or candle flame
changes in intensity. The transmission of
voice over a light beam 1inay be demon-
strated over short distances by connecting
the output of a radio set to a neon lamp
placed in the focus of the reflector,
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Electrical Experiments

SUPER BARGAINS

Practically all of the attractive items listed here are brand new, others are reconditioned like new: but ALL are

in PERFECT WORKING ORDER. In many cases. the
ww. satistaction puaranteed or your money refunded.

ORDER FROM THIS PAGE. Use the convemient coupon below,

post charges, else order shipped enpress, collect.
deposit.
stamps. No C.0.D. to foreion countries.

ORDER TODAY

ny excess will be refunded
1 full remittance accompanies order, deduct 2% discount. Send money ‘order. cartified cheek, new U. S.

LIMITED QUANTITIES

parts alone total more than the Price we are asking.

Include lun\cium extra_remittance for parcel
d .0.D. shipments require 20%p

PROMPT SHIPMENTS ASSURED

24-HOUR ELECTRIC CLOGK MOVEMENT

Made originally by the famous
Waterbury Clock Company as part
of an automatic defrosting timer
for electric refrigerator, Has a
powerful synchronous self-starting
motor and compiete clock move-

mﬁg
t'-ll""-\e_
| o
1 attach a calibrated dial and single
pointer in order to make an ac-
curate electric clock. If
apart, its gears may beé used for
many ecxperimental purposes and,
in thetnselves, are worth more than
the cost of the entire umit.
clock may bo used only on the 110-20 volt 60 cycle A.C.
line. One lubrication lasts practically a lifetime. Ship.

wi. 3 lbs. 95c

*

el

ITEM NO. 75
YOUR PRICE ......

SUPER SPECIAL

3% R.P.M, SYNCHRONOUS MOTOR

10 Volt. 60 Cycle
‘Th 101 uses for a syn-
< rmeo,:n lrfl?xar making only 3%z A.C. Only

ment, The handy experimenter can |

taken |

revolutions Per minute. Ideal for
crowd-catching store-window dis
plays, agitating film-developing
tanks. as an electric winch on
model motor bogts. 4s derrick
notor in erector sets, ete. Built-

in high-ratio step-down gears

provide amazing amount_ of

power. Made by Haydon Mfg.

Co. of Waterbury. 2* in diameter x 233" x 1¥ thick
overall. Shp. Wl. 2 lbs.

ITEM NO. 7

YOUR PRICE .......... 0000CEPOBOOAOEH0D $1'95

A.C. “SQUIRREL CAGE” SYNGHRON, MOTOR

Belf-starting shaded pole motor
desikned for radio chassis for Push
Button Tuning. High speed. power-
ful. One lubrication lasts lifetime.
Fxcelient for model railroad trains,
smull  boats, humidifier water
pumps, ete. %* long shaft, 3/16"
diameter. Combplets wllh brass
mounting  posts. 2%” x 2" x 2K~
overall. For 110 volts. 60 cycles,
A.C. only. Shp. Wit. 4 lbs.

YOURTFRICE ... e D $1.35
MECHANICAL FLASHLIGHT
This battery-less flash-

light generates its own -
puwer merely by press-

ing handle. Gives strong
light whenever needed.
Costs nothing to main-

-

tain, Amazing new

ministure dynamo op- 7

erates numum Pocket -

siu. ;‘z’.o 882' x 1. Shp. Wt. 2 Ibs.

YDUR PRICE tieeecincnnsisssstncsncianns $2'25

MOTOR FOR ROTATING RADIO
BEAM ANTENNA

One Revolution Minute Built by Honeywell
as a temperature ref-
ulator for coal fired
furnaces but ideal for
many other uses.
especially for rotating
beam antennas on the
roof for directional
beaming and recep-
tion of radio slgnals.
Built - in  commutator
switching permite
turning antenna from
north-south to east-
west direction from remote point. Constructed for hard
nsage. Has double-end shafts geared down to about one
revolution per minute. Ideal for window displays and

per

other  slow-moving mechanical motiens, 110 volls, 60
eycles. A.C. only. 8%” x 6%’ 5 413" Shp. Wt. 10 lbs.
ITEM NO. 82

$5.95 |

YOUR PRICE

AMAZING BLACK LIGHT!!
Powerful 300-watt Ultra-Violet Bulb

The best and most Prac-
tical aource of ultra-vielet
light for genera) experl-
mental and  entertainment
use. Makes all fluorescent
substances brilliantly lumi-
nescent. No transfermers of
any kind needed. Fits any
standard iamp socket. Made
with special filter glass per-
mitting only ultra-violet
rays to come through. Brings
out beautiful opalescent hues
in various types of mate-
rials, Swell for amateur
parties, plays, ete., 10 ob-
tain \{r\ﬂuuf lighting effects. Bulb only. Size of bulb.

't 1b.

8hp,
. 8
'JOEITRNIPRIJE .................. $2-°°

SUPER MAGNET

LIFTS MORE THAN 20 TIMES
ITS OWN WEIGKT

LITTLE GIANT MAGNET, Lifts
3 lbs. easlly. Welghs § oz. Made
of ALNIOO new high-magnetic
steel.  Complete with keeDer.
World's most powerful magnet ever
made, The experimenter and hob-
byist will find hundreds of ex-
cellent uses for this high amality
aermanent magnet, \1easures 15"

x 1327, Shp, Wt % 1
TE b
vouh Paée . ... $1.00

EXTRA BARGAINS

IMMERSION TYPE WATER HEATER. 110 \OLTS

&'Ll‘b or D.C. Excellent for aquariums, etc. Shp.
ITEM NO. 83

YOUR PRICE ...............0eovevnnnanes 35c
6-VOLT A.C. MOTOR. Fine for door chlmes, model
clectrie trains, erector sets. etc. Shp. Wt. 3 |

iTEM NO_ 84" l 95
YOUR PRICE tuvveernnieeinainnens. .

G.E. INDUCTION DISC MOTOR FOR REGORD-
ING PLAYBAGK AND DISPLAY PURPOSES

Substantiglly  constructed
by General FElectrie, this
ball-bearitg motor s a
hizh-quality phonograph
unit. Its power and smooth-
running make excellent home
recording work. Its speed,
governor-controlled, is vari-
able both below and above
8 rp For 110 volts. 60

* dial
x$ igh, Shp. \\'t, l-l
lb: Pu ed in Original Box,

$3 95

ITEM NO. 8t
YDUR PRICE ...

SEWING MACHINE MOTOR

For electrifying foot-trea-
dle_ sewing machines and
replacing burned-out motors
on electrified machines, Pow-
erful and high-speed: nu-
merous other uses. Ideal as
handy grinder-polisheér mo-
tor. Small, compact, flat on
two sides, requiring s mini- §
mum of spare. Kpeed con-
trollable by foot-pedal rheo-
stat (available optionally for
$3.75). Its %”* diam. shaft

is available with or without (10 Volts—A. C. or D.C.
pulley (pulley 15¢ extra),

Completely enclosed and dlrt. proof. Measures %" x 3" x
2 overall. Bhp. Wt. 7 lbs.

ITEM NO. 79

YOUR PRICE (motor only) ............... $3'75

HUDSON §Psp|_ALT|Es CO., 40T West Broadway, N. Y.C.

WE HAYE NO CATALOG.

IT'S EASY TO ORDER—CLIP COUPON—MAIL NOW ORDER FROM THIS PAGE

LI I YT YT R ]

HUDSON SPECIALTIES CO., 40-T West Broadway, New York, N. Y, RT-640 :
1 have cireled below the numbers of the items I'm ordering. My full remittanco of $......... s.. (include g
shipping charges) is enclosed. ]
OR my deposit of $....... +ss is enclosed (2052 required). ship order C.0.D. for balance. (New U. 8. stamps.
eheck or money order accepted.) 1
Cirele Item No. wanted: 75, 76, 77, 79, 81, 82, 83, 84, 86, 87, 88 ]

1

Namo eevverriieenes 55000000000000000000000GI000 seeere ADAreS3 L..eiserenisiionsesssicssocsocasisaissces 0
)

(#1%7 soooooonoooBonoDEaE0a: 9800009 00000000900000E0IHOAEANOACAA0EA00A000T SHALO ieniieeiiieiieaeianaes ]
Send rmnllncu by check amps or money order; rezilter lettor if you send cash or stamps. :
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Experimental Radio

Experiment in Ultra-Sonic Sound

CORONA .002- 20MH. RFC
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Radio Oscillators prove valuable for producing ultra-senic sound waves.

@ IT is stated that more than 40 per cent

of the energy applied to the plates of
the oscillator tubes in the circuit shown is
transformed into ultra-sonic (super-audible
sound) @ibration in an oil bath surrounding
the crystal, and as little as 75 ‘watts input
power will maintain a continuous mound
of oil four centiineters high over a l-inch
square quartz crystal.

Approximately onc-third of the energy
radiated into the oil bath can be transmitted
to any liquid in a thin bottom glass vessel.
A glass tube having a diameter of 1 inch

More

EXPERIMENTS WITH MAGNETS
ON VACUUM TUBES

® SEVERAL years ago there were a

number of experiments made to show the
effect of the magnetic field on a vacuum
tube while in operation. Here is a fertile
field for the dyed-in-the-wool experimenter.
While a special tube has been devised for
ultra-high frequency use in connection with
a powerful magnetic field, still this tube is
not generally available to the experimenter ;
therefore there is an opportunity for ex-

"HORSE SWOE"™
MAGNET

TUBE coi

The effect of magnets on radio tubes
is interesting.
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and closed at one end with a flat glass mem-
brane was placed in the oil bath dircctly
over the quartz plate, according to Radie &
Hobbics, Australia.

It was found that 50 cubic centimeters of
water could be heated at the rate of 2 de-
grees l-alirenheit per minute with a plate
voltage of 1200 volts and a plate current
of 50 milliamperes.

In the schematic wiring diagram shown.
a pair of 806 oscillator tubes in parallel
is commected in a circuit similar to the
shunt-fed Iartlev oscillator,

The primary oscillator coil is inductively
coupled to a secondary coil which feeds
power to the piezoclectric crystal immersed
in an oil hath. The secondary of this trans-
former supplies the high frequency voltage
directly to the crystal, and 1s wound with
double cotton corvered wire on a 3-inch tube.

Since a separate secondary coil is used
for each different quartz crystal. no attempt
15 made for continuously adjusting the fre-
queney ui the output cireuit.

Instead. the secondary coil is adjusted by
winding a coil to have a natural frequency
somewhat lower than the natural frequency
of the crystal, Turns are removed from this
coil until optimum activity of the crystal is
obtained. The secondary pives a voltage
step-up ratio of betwecent 10 and 15, depemd-
ing upon the frequency.

The quartz crystal rests on a heavy brass
plate in an open dish of transformer oil.
This brass base acts as one of the condenser
plates or electrodes for applving voltage
to the crystal. The circuit oscillates only
at the frequency to which the secondary is
resonant. and if the secondary coil is re-
moved, the tube oscillates at a higher fre-
quency.

The author states that the mode of opera-
tiont is superior to an arrangement having a
primary and secondary tuned to the same
frequeney, hecause it pushes the undesired
resonant peaks (which occur when two
tuned circuits are closely coupled) so far
away that it cannot produce enough grid
excitation to give oscillation.

This allows the oscillator to put full
power into the crystal circuit and into the
quartz crystal in a stable coundition.

Ideas for the Radio Experimenters

perimenters to try out the effect of perma-
nent magnets, for example. on vacuum tubes
while in operaticn. The magnet may be tried
in different positions and also at different
distances from the tube. Be careiul not to
bring the magnet too close to the tube.
if it is of the filament type, as the magnetic
field will react on the field ahout the tila-
ment or even the grid member and may
cause it to form a short circuit with one
of the other electrodes within the tube. In
some cases the presence of a magnet near
an amplific tube will cause a greatly in-
creased strergth of signal. and we predict
that many as yet unkaown cffects are sti'l
to he discovered in this little explored field
of radio experimentation. If you have some
interesting results. don't forget to write the
cditor ahout them. and include a sketch or
photo of the apparatus, with diagram.
—H.S.

RECORDING RADIO PROGRAMS

@ IT is frequently desirable to record radio

programs and while a recording machine
fitted with a special recording head un-
doubtedly gives the hest results, still the
experimenter can have plenty of fun by
using an ordinary magnetic pickup. plus
some pre-grooved records. The output from
the radio receiving set is connected to the
magnetic pickup: an impedance matching
transformer should preferably be used for

www americanradiohistorvy com

maximum results, ie.. the secondary of the
transfornter should natch the impedance
of the maguetic pickup.

lI‘or recording purposes yvou will have to
experiment and add a little extra weight in
the form of a strip of lead (possihly 6 tu
10 0z.) to the magnetic pickup. Another
idea would be to arrange a threaded rod
and nut fitted on the pickup arm, in order
to traverse it across a plain ungroovesd
record blank. Don't use a crystal pickup
for recording, as it will probably be shat-
tered. I're-grooved records are available
in diameters oi 6, 10 and 12",

EXTRA
WEIGHT

MAGNETIC
\i/—. PICK LP

e\

RAOIO
RECEIVER "-

g
/
R.P.M lJ Lq./(
IMPEDANCE —— % #
MATCHING TRANSFORMER
|,_“ 4
MF,

30H
CHOKE

e

HJGH IMPEDANCE
KUR

How to record programs.
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Radio Patents

DIGEST OF RADIO PATENTS

TELEVISION TRANSMITTING
TUBE
® A NEW television transmitting tube in-
vented by George AL Morton and Arthur
W, Vance has many desirable teatures. One

e

|

Secondary emission tube.

of these is greatly increased sensitivity as
compared with Mosaic screen tubes of the
direct exposure type previously made, In-
tensification of the clectrical image is ac-
complished by means of secomdary emission
and this image is intensitied before the scan-
ning operation takes place, The optical
image causes a current image to be gen-
erated and to impinge on a Mosaic electrode
consisting of secondary emitters. Successive
neutralization of the charges produces a
train of clectrical impulses which may be
ied into an amplificr and television trans-
mitter. The patent (number 2,180,946) has
been assigned to RCA.

REMOTE CONTROL RECEIVER
® TIE Hazeltine Corporation has been

assigned patents granted Leshe F. Curtis
for a systein of remote control radio. In
Mr. Curtis’ system the rcmote control ap-

paratus includes a carrier signal to effect
control vperations at the receiver. a prede-
termined sequence means which will operate
in numerous positions, and an arrangement
to respond to this sequential control and
a time-delay relay, which leaves the carrier
wave gencrator in operation only as long
as necessary to perforin its function.

WINDSHIELD ANTENNA

® A PATENT has bheen granted Roscoe

12, Wolaver covering a miethed of in-
stalling auto radio antennas inside the wind-
shield. Mr. Wolaver's idea is that the acrial
will thus be protected from dirt. rust and
other ffeets of the weather. In his invention
the antenna will be sandwiched between the
two layers of glass which are now used in
shatter-proof  windshiclds, and will be so
positioned that it will Le out of the line of
sight, along the windshield's edge. (Patent
No. 2,197.601.)

by lowering a Geiger counter into the hore
of an oil well 1t will be possible to detect
uil deposits because of such radioaction from
gases absorbed hy the oil. (No. 2,197, 453.)

DIVERSITY ANTENNA SYSTEM

@ A NIOW diversity antenna system which
makes use of a pair of tubes to couple intn
the radio receiver has bheen assigned 1o RCA

WINDSHIELD GLASS

ANTENNA |||, . .
WIRE a
BETWEEN 7 /

GLQ I Y
-l// / .
1 7 ~
T T :Fm
WINDSHIELD f‘-ANTENNA
GLASS WIRE

A few of the Features in

June, 1940, RADIO-CRAFT

Marine-izing Radio Receivers

Servicing R.F. Coils

Speaker Matching Technique

Practical Sound Recording

A Truly Universal 30-Watt Am-
plifier for 6-V. 110/220A.C.-
D.C. Operation

Electronic "’Reverberation Con-
troll!

1940’'s Portable Sets

How to Make a 2-Tube Super-

het, Using Pentagrid Con-
verters

An Easily-Built Vacuum-Tube
Voltmeter

for June, 1940

Antenna in windshield.

RADIO AIRCRAFT SIGNALLING

® A PATENT granted IFrancis W, Dun-

more, and assigned by him to the United
States Government, relates to a method and
apparatus for continuous transmission and
reception of radio signals in aireraft to en-
able the pilot of one plane to tell when
another 1s approaching. Mr. Dunmore has
devised several systemis in one of which each

plane carries 3.5 meter equipment with a 20 |
mile radius, The modulation of the trans- |

mitted wave is automatically varied accord-
ing to the transmitting plane’s altitude and
in the receiving plane a warning lamp sho s
the altitude of the plane which is approach-
ing.

Through the use of this system any plane
is ahle to tell when another plane iz ap-
proaching and at what altitude so that,
the planes meet, each is enabled to fly over
or under the other, thereby avoiding mid-air
collisions, In addition to the altitude indica-
tions, the pilots have means of detecting the
course being followed hy approaching planes.

RADIO OIL DETECTOR

if |

| size

@ TIHE familiar Geiger counter has been |

adapted for uses in oil well locators by
Gerald L. Hassler. Mr. Hassler’s theory is
that petraleum is a strong absorbent of
radioactive gaseous emanations. He believes
that the oil is made temporarily radioactive
by emanations from radioactive materials
underlying the oil deposits. He helieves that

www americanradiohistorv com
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Diversity antenna coupling.

by Winficld R. Koch. .\ pair of antennas
is spaced in the desired relationship and
connected to primary coils, the secondaries
of which are coupled to the control grids of
a pair of multi-element tubes. The outputs
of these tubes are joined by means of con-
pled plates and feed into the primary of a
coupler, the secondary of which connects to
the input of a radio receiver. An automatic
circuit limits the sensitivity of both tubes in
proportion to the signal intensity and causes
the tubes to hecome alternately conductive
to take advantage of differentials of signal
strength on the two antennas.

RADIO AND ELECTRONIC
DICTIONARY Containing
3,800 Definitions . .. ..

15 RADIO AND_ FELEC-
l TRONIC DICTIONARY,
RADIO

" ELECTRONIC
' DICTIONARY

MANLY

writte) by Harold P. Msno
lg. explaing the meaning of

,8U0 words used in radio.
elecironics and other closely
nllled fields. Tt includes

w terms used in radio
Irammlulun sound pice
tures. television. publlc ad-
dress, sviation radlo, navi-

hy.
permnn
expt ¢ssion whether
it or read it. Alphal w!ltll'l\
arranged for quick referernce.
illusilrations augment
definitions in the text.

The bhook 1s recommended
for students, instructors, cn-
Rincers. service men, &x-
l-erlmenter! aalesmen and

oU héa

n 8,
radio.  ONLY
BOOK OF ITS KIN’D—HANDY—EA%Y 'I'O L'SE—ANT) TIMELY.
The RADIO and ELECTRONIC DPICTIONARY is new.
authentic and printed th a smme \(vlume of 300 pages,
6 x 9 inches. he book eighs two pounds, aml
lmund in durable cloth, sulPPEn ANYWN!R! 52

S. A. POSTPAID
Mail remittance by check or moeney order to

RADIO PUBLICATIONS
20 VESEY STREET, NEW YORK, N. Y.

PATENTS—TRADE MARKS

Booklet concerning Inventions & Patents
Form ‘"Evidence of Conception” with
instructions for use and “‘Schedule of
Government and Attorneys Fees"—Free
LANCASTER. ALLWINE & ROMMEL

Begistered Patent Attorneys.
436 Bowen Bldg. Washington, D. C.
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(Continued from page 67)

"“The Reader Writes”’

A word from “old-timer"" Harold B. Clein

The other day I was pawing over some
used Radio publications in a second-hand
book shop. Clear at the bottom of the dusty
heap, I discovered a much prized copy of
an old Gernsback Radio Magazine, vintage
1919!

Idly flicking over the pages to see if there
was anything I wanted, I came across an

Readers’ Letters
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Remember way back 20 years ago when the Radio League was Radio's leading organization?

announcement urging readers to join the
Rapio LEAGUE oF AMERICA, which was
being sponsored by Mr. Gernsback,

This League article brought back a whole
series of memories, and without waiting any
longer I headed for home, On arriving. the
first thing 1 did was start pulling a mis-
cellaneous ascortment of magazines, old
radio parts, and what not from our store
room, and then I found what I was looking
for! My Certificate of Membership in the
Rapie Leacre oF Axerica. This is illus-
trated herewith. I also found my R.L. of A.
membership button, which is now in my
coat lapel. -

My certificate is dated June 24th, 1920,
which shows that my interest in Radio is
at least 20 vears old. It also shows that
the GERNSBACK  PUBLICATIONS actually
pionecred one of the first, if not #he first,
Radio Society in the world devoted to the
problems of loth the Amateur and the
Listener. There were, of course, one or two
Societies for the Amateur alone, in those
days, but these were in the midst of adoles-
cent growing pains, and were far too
specialized to suit the average beginner's
taste. I am sure the Rapio LEAGUE oF
AxERICA was the first Tuternational Radio
Society.

My certificate and that old 1919 Gerns-
bhack magazine have brought me a strange
flood of recollections. I started out by huild-
ing a crystal detector, loosc-coupler, re-
ceiving set, and gradually worked up
through the one tube (“Audiotron”) re-
ceiver, all from designs in the Gernsback

14

magazines of that time. Later, I bought a
one-tube semi-regenerative affair (I say
“semi” because sometimes it worked and
sometimes it didu’t) but was so disgusted
with it thit I went back to the designs in
Mr. Gernshack's magazine.

I even tackled a superheterodyne when a
design appeared that looked fairly simple,
and it worked, too! I can honestly say
that of all the rececivers and gadgets I have
made {following the instructions in the
Gernsback Publications, not a single one
has proved to be a failure.

Now I have grown lazy. I have a big
custom-huilt communications tyvpe receiver,
and just to show it hasn't gathered cob-
webs, I have over 110 different countries
verified {not counting CW) since I bought
the receiver some three yvears ago. But [
still think it was lots more fun in the old
days. The days when evervone went on
the air with a half kilowatt spark trans-
mitter, without license, and the neighbors
sent out scarching parties to try to locate
that “so-and-s0” who made their lights
blink all night fong!

My Certificate of Membership in the
Rapio LeaGUE oF AMERICA is now hanging
in a frame over my receiver, Every time I
look at it I get an urge fo start making
trings! I know before long I have out my
soldering iron and a boxful of radio parts,
—and you can bet vour bottom dollar that
the design I follow will be in a current
Gernshack radio publication.

HaroLp B. CLEIN,

1427 Maltman Ave., Los Angeles, Calif.
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Hints to 5-W Listeners
Editor,

Would like to make it known that I will
be glad to QSL 100% all correct reports
received here. Frequencies most used are
7150 and 7230 kc., with a power input of
45 watts,

As most SWL's have in mind obtaining
at some time or another a Ham “ticket,” I
would suggest that they spend more time
listening to C\W' stations. In addition te
receiving more cards, code speed is notice-
ably increased, whereas, listening on 'phone
bands helps little toward obtaining the
“ticket” and a lower percentage of reports
are QSL'ed.

Along with the usual part of the report,
most Hams would like a thorough check on
their note, and to be notified of the presence
of any clicks, chirps, or any peculiar charac-
teristics, if there should be any. Informa-
tion other than just a report is usually ap-
preciated Ly the amateur,

Epw. R. Siteryax, Jr, WILNN,
91 Grove St.,
North Attlehoro, Mass,

READERS

PLEASE NOTE

RADIO & TELEVISION has moved its
New York General, Editorial and Ad-
vertising offices to NEW QUARTERS.
Please address all correspondence to
RADIO & TELEVISION
20 VESEY STREET
NEW YORK, N. Y.

A Frank Opinion
Lditor,

I have read the recent numbers of Ranro
& TeLEvisiox incorporating Fefo-Craff. I'm
not a photo fan, but an ardent radio’ fan.
I know there is not much hope of breaking
up the magazines, but as long as you do 'not
cut the length of the radio articles, I have
no ohjection.

The Question Box and the other articles
are finc: let's see more of them.

Joe Cyrir May,
McCurtain, Oklahoma.

Top-Notch Listening Post -

| am sending a photo of my equipment which
is a National receiver of the 80-X series. |
would like to exchange photos and SWL cards.
Morris Horwood
3104 Edgewood Ave.
Richmond, Va.

RADIO & TELEVISION
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Freq. Mod. Adaptor

® THE new frequency modulation adaptor

#43A being marketed by Browning Labora-
tories, luc., can he attachal to the audie channel
of wny <t 1o make possille the reception of
~tatic-free frequency-modulation  broadeasts. The
Lnit condsts of . detection and power-
~upply systents. tubes and dials. A six
Jial recommendod  for use with the

less only

nch is ap-
yaratus, The tube comploment includes one 1832,
f
1
!

two SK7'~ one G6KER. one 68J7. one oH6 and
viie N0, The leaflet which deseribes this adaptor
contaii~ o eomplete  diag am alsa ~hows a
ircuit 1or a1 deyonerative, ~e e sion, push-
pull sndio .nnplnur whieh 1 he atiiched to it
o make it a complete high-fidelity receiver, The

#
anplificr utilizes one oSC7
in pu-h pull

md o pair of 6VOG's
New Antenna Relay

® NEW antenna ~witching rdlay
1t llu Tapddt

ha~ heen added
w.ng line of innatour parts and
iecesworics producal 1y the Meissner My, Ce.
lrlnnrll\ designed for antomatic transicr of lhc
sotenma of the tansmiter o the receiver in
break-nt operation, it is also adaptad to any type
f ligh fiequeney wwitcl The device ineorpo-
ate~  a  double-pole. e - ll:m\\ arangenwent,

optn on
switched
et oarm- pro-
with  transmitter

heavy loads. As the contacts are wide
the break. : KAW. tran=n

withont dauger of .|rcm K.
vide  Uatraipht-throngh™  feed.
connections at one end and antenma at the other,
cqually spaced throughout. Insglation i~ Alsimag
190 ceramic, ‘nnmumu operation as high as 60
me. _with negligible loss. The standard unit is
pm\ulul with a coil for 110 velt a.c. operation.

New Plug-in Transformers

® A XEW -cries of tranformers made in both

standard and  sulnner<ion proof tapes has just
I «n .nmuuuud by the }\unuu Tran-former
Convenirntly  desgned to plog into a 11 prnnu
cial sochet they are hoth neat and easy to install
I'here units including line 1o line.

y~tal low impedance source to guul,
mhr “lage trd m~fnum re. output tian~formers sl
hokhes. With no 1LCo i the winding, the fre
yueney response i~ plos or minus 2 dh.. 30 to
200000 ceyeles. The unit- are 2¢4” hich and 1.~
n diancter,

Repairs Carbon Controls

® A COMPOUND 1o cure the ills which afilict
¥y carbon controls has been announced by
General Cement Manuracturing o'~ vadio
division. Thi~ compound. known a- Carbon-X is
applicd to the defective spot in order o qguict

noisy controle. It cumes in 2 oz, Luttles.,

for June, 1940

New Radio Apparatus

w o
RS
;‘;.Ecr:'\\\"—"snsﬂ“‘ e

SHORT WAVE COIL DATA BOOK

Every experimenter knows that the differsnce between a good &n
& pour radio

wave coila. Coil wlndinz lnlorm-tion is vitally im

the new coll boo
gwve mstructlnnl on how to

nna Tune -
. Soll-suppnrtln‘”hn-anng Circuits

DON’T FAIL

TO GET THIS

set 15 usually found in the

all **dope*’ appears. There're llluluulonl w?m.‘h

B o
nding  Coils—10-500 Hn-u-ru ! Docrl 3~

“*Signal Gripper” Electrified, ® 3-Tris Mancapreader
# Colls on TLibted Furma ®
nverter ® 1)y 8W ]
Ex| tal C il »

r 1 1ts

1
nd Antenna Tuner for |
Plug-in Cojls ror Exciters ®
versioh Chart

PRICE 25: PREPAID

For o _copy of this handy book, send
2ic in U.S. Coin or stampas to

RADIO PUBLICATIONS

20 VESEY STREET NEW YORK, N. Y.

TH A LN '
Frequency- le-_,:m:lh

;RKﬁIrOW&_T—Ef EVISION
| OFFERS YOU
6 COPIES R&T FOR 50c¢

For a limited time only, and as long
as they last, we will send you six back
numbers of RADIO & TELEVISION
assorted, your choice, for 50 cents.

The usual price for six copies would
be $1.50, and most publishers charge a
higher price for back numbers over one
yvear old.

We can supply only the following back num-
ber~: April, Sept.,, 1931; July, 1932; Jan., April,
1983 ; June, Aug. Sept., 1934; May, Aug Oct.,
Dec., 1935; 1936—all issues except Apr.: 1937
all issues except Fcb.: 1938—all issues except

INov.; 1939—all issues; 1940—all issues to date.

If you do not specify copies, we will send as-
sorted numbers to fill your order. Note, we cannot
exchange the copies for ones that have been sent

| to you.

Every copy of RADIO & TELEVISION con-
taing informetion which you should have. Here
is8 @ chance to get those copies.

| As only a small supply of back numbers on

hand, this offer will be withdrawn as soon as they
huve been sold.

We accept U. S. stamps, U. S. coin, or money
order. Rush your order today.

T eessssssEseEeEEEEeEEEEEEEE®

RADIO & TELEVISION 640
20 Vesey Street, New Yock, N. Y.

_Gentlemen: I enclose herewith 50¢ (Foreign: Add
23c for postage). for which You are to send me six
back numbers of RADIO & TELEVISION as follows:

Name

Address

Electrical Stepping Switch

® A UNIQUE magnetic stepping switch for per-

!’urmmg complicated switching operations ha-
heen introduced hy the Coto-Coil Co.. Ine. One
application of this switch, is to a band swutch turret
for changing a radio transmitter optranng fre-
quency by reniote control. The drive unit is ener:
gized by mumentary impulses on a push-hutton and
moves the -witch section thrmmh their current
sequence. Various combinations of poles and con-
taci~ make it possible to adapt this switch to ncarly
any kind of radio or industrial switching problem.

.
Metal Mounting Straps

® ST METAL Mounting strap~, strong enough

to hold any comhination of Sprague atom type

condensers in a hrm compact .|~~v.mhl) mahe it

easy to comhine various capacities and voltages

in a single unit. The manufacturer claim~ that

|

~everal different condensers strapped tagether with |

thi~ strap will be smaller and cheaper than the

l WY e 8|
original unit and replacement. The <tiaps will fit
roumd or rectangular types and lock -ecure in
place by nrean~ of a metal evilet without the
use of a wcrew-driver. Copics of the new Sprague

Products Co. euntalog dJdescribing this development
can be had on request.
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The Biggest Value in Radio Books

RADIO AMATEUR COURSE
See Page 93

“JIFFY*

Magazine Binders

Sturdily built and cov-
ered with black fabri-
coid. Has two stamped
metal ends with 12
soring wire separators.
Magazines can be in-
serted and removed in
a Jifty, No fuss—no
lost tinie—no labor.
12%"x9%". with 2-inch back for
.1?: Radio News, etc.— $I .50
1,
10'%"xT with 3-inch back !or 51‘25
$1.00

U'*T “Radio, l'opuhr Mechanics. etc. -

No. 3. 81%"x6%”". with 3-inch back fur

Iteader’s Digest, ete
P.P. Pre

in U.S. and canldl

GREATEST SLIDE
RULE VALUE!

10 Inch enameled =slide
rule. made of Win dried
aenvine mahogany wood. has auxillary removable
magnifier with pins to fIt (cursor) runncr. This |iule
has inch, milliammeter, sine. log and tangent xcalés
Packed in individual carrving case. This rule iz equal
In performance to a $10.00 rule. Our
speclal price. P.P, prepaid anywhere ..

B Slide RUle . vauniiniar i e

36 Pare Mustrated Took of Instructions - ... 10€

36, Pame Book Stantey's Slile Rule I’r-u-ll(‘e Io
HO0 Tasel aning EXAmMplea and ANSWeErs . c

40c

New York

All Three Tteaw Prepaid for

GOLD SHIELD PRODUETS

RY-6-40 350 Greenwich St.

Dept.
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New Radio Apparatus

Under this heading only advertisements of a commercial nnture 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.

AGENTS WANTED

300% PROFIT _SELLING GOLD

Lesf Letters for Store Windows: Free

(!:;Tplu. Metallic Co., 446 North Clark,
cag

CDRR ESPONDENCE CDURSES

UTSED CORRESPFONDENC E
Courses and Falucational Books Bought.
Kold. Rented. Exelhanged. Catalog Free.
Vernon FExchange, Heuagar. Alabana.

DIATHERMY MACHINES

DIATHERMY, SHORT-WAVE
‘Therapy. and ultra short-wave therapy
machines custorn-built by radle engi-
neer at considerable saving over com-
mercial machines: 6 metors., 18 meters
or any other frequency specified can
ba furnished, Machines substantially
truilt with high patient safety factor,
230-300 watts output. Neat professional
appearance. Attomatic safety time
switches. All necessary pads and elec-

| hospitals, and sanatoriums. Prices {rom
$195.00 to $300.00. Not for sale to the
general public. Write for further in-
formation giving your own specifica-
tions and requirements, Allan Stuart,
1015 \ilson Ave.. Teansck. N. J.

Form ‘'Evidence of Con-
ception”; °’'Schedule of Government
and Attorneya” Fees'” and Instructions
sent free. Lancaster, Allwine &

gel 43¢ Bowen Bullding. \Vuhlngtun

to anyone.

INSTRUCTION
$15.00 STEAM ENGINEERING
ourse—s vols. $4.50: Radlo and Elec-

{ n;lc.:l test-book bargains—get lst, Life

Napoleon, 3 de luxe volames $3.00.
$10.00 New (‘)tlopedia of Science. 1300
pp $4.50; llnpklns rimcntal Sei-

2 vols, $3.50, larr) Ackerson,
‘.".' Ram-ey. N. J
- MISCELLANEOUS
INVENTORS, ﬂO\G\\ RlTE‘R%
Authors! Protect your Ideas. otal
cost §2.00. Request free Booklet l-rl

dence Buruu, T1501 Broadway, N.Y.C.
PATENT ATTORNEYS

INVENTORS — PROTECT YOUR

| rights before losing your Invention

PHOTOGRAPHY

GORGEOUS HAND (‘)LOHI:D EN-
iargements which are “fascinatingly
and  stiractively different.’. Popular
priced—{uarant 6—35c; GxT—
45(:. 8x1 0c. For sample Colored
Print. send negative and dime to—
Color_Craft Studlo. Danbury., lowa.

SWL—CARDS—QASL

swr.s—z.‘ SLE, (DLORFUL, ECO-
nomical. lude 819 Wyandotte, Kan-
sas Cily. Mo.

RADIO DIAGRAMS

ANY RADIO DIAGRAM 25¢. SPECI-
fy manufacturer, model. Radio maga-
zine free. Supreme Publications, 3727

West 13th. Chicago.

trodes. For ssle only to physicians.

e

Under this h

Remittance of 3¢ per word. shou

10th of the month for the second following month"

1d accompany sll orde
iune.

ts only when goods are offered for sale without profit.
. Copy should reach us not later than the

HAVE BME (RIBBAGE BOARDS
ror sale e-sll: worth 50c. Will now
ell for 25c apliece in order to get ri
o( this stork. plus Sc postage. A1l have
edges molded Stanley's (‘ran ser -
ices, Box 318, Munising. Mich.

COMPLETE ELECTRIC AUDIO OsS-

rlllalor £3.95. WILRV. 18 Sanger,
ord. Mass.

. A TUBRE TENTER. $25'

un new. Wilbur (‘nok. Highland Ave-
Wadswortll, Ohio.

Spate in this department is intended solely for th. beneﬁt We rannot accept y for any ts made

of our readers, who wish to BUY or EXCH any: b readers.

thing in the Radio, Telavision and Phomrlpmc fi All dnunﬁt MU: be above board 'Kau are

for Radio, Photographic and otheér merchandise; theré- the 5. mall in all these l.ﬂnnetlonl lnd

fore we charge only ic a wol h word in & name and you are bound by the U, S. Postal WS, ny-

address is counted. Remittance shouid accompany order. u.mz l'.n.l ufter munkly nnd w-thout ex-ggou!lom reat
our fellow men

only onc adw ('rllsemel\l can be accepted from any reader

i any one issu

(1% A lt\'l'l'klt\' ()l R\TH)
loudspeaker code osclllator: several 1-
and 2-1ube baltery radie sets. Wil
trade Tor musical instrunwnts or radio
paris. Ralph E. Hicks, Laverne, Okla.
IIAVE WESTON SENIOR I'IIOTO-
meter. Trade for small S\ receiver.
Xmitter crystal. transformer or whal
have yYou? Waller Jo:ce, 537 Keleher.
Aibuguerque, N, Mex.

WANT ARGUx OR SIMILAR (‘-\\[
era; have two palr phones, oue single

DON'‘T BUY A RECEI\’ER “UNTIL|
you get my free list of reconditioned.
guaranteed Recelvers! Practically all

I2 West Broadwsy, New

NATIONAL A.C. SW3. 5880 POWER
ack, tubes. five set. coils. complete
| $15. wWill trade for Dritish Coelony
stamps of same value. Ensikn Courter,
& Monmouth. eRon.

NO ADVERTISEMENT TO EXCEED 35 \VDRDS, INCLUDING NAME AND ADDRESS

| 8W \l‘ \HI\P. l’}{()) “MOTOR.

pick-up radlo, typewriter. camera. pro-
jector. electric shaver. red seal Fee-
ords. etc. Want phoio goods. instru-

{ ments, lists. M. Epstein.
| Indianapolis. Ind.

HAVE NEW PRECISION MULTI
meter 830, tube tester. telebhone hand-
set. Thordarson neon transformer. code
| oscillatcr, carbon microphones. 400 volt
power pack. motors. want Sky Cha;
pion or similar recelver. D. Shansl

2833 Ru.kle, |

phone. also oser $0.00 worth of Popular | 239 _Alahama Ave., Bklym. N. Y.
Science and simllar magazines, with| WANT: SKY CHAMPION OR HOW-
list of all radio articles mereln John | ard in good conditlon. Have
H. Fisher. New Paliz. N. Y Ta!'rlor .\neHvild baarorneller m;s{l \;‘-
HAVE COLONIAIL 82 DAt RE-|berfect condition. '3 vol. set ne
ceiver, rtadio parts, chemistry  set. E",,‘m- ‘.Q“"’”""‘ and answers. f°"
battery charger. Want 616 osc. com- illl ri‘t‘e Wm. Cobum. Box I,
plete with crysial for 160 M; pre-[ Vivlan, W.

selector or converter made by Ntrom-| WANT TYPE RADIO RE-
berg-Carlson. in 933, Victor Kozma. cei!‘rl', land-nl or short wave. Will
337 E. 13ih &t.. N, Y. ase of give Lionel 'O° Rauge

\\A\TED HOWARD 430, 4304, 480,
SX17. 5m converter. crystal veloclty
mikes, recording equipment. classical
records. Have: RCA 9-54 mixer

purch
outﬂt (1939 or
in expensive album.
swered. Alex egel
BElyn. N, ¥.

pogtage slamps
All letters an-
09 Stephen St.,

1

e
receiver, amplifier. speaker. DX elock,
Approved Tech, AC-DC V.0.M. Want
ltoyal '‘Signet’” typewriter. Bob For-
man. Monmonth. HI

WoUlD LIKE TO TRADE RADIO
transmitting and receiving equipment |
with anyone. Please write for list.
Carl A. Kowalski, 1239 Kinsmoor Ave..
Fort Wayne. Ind.

TRADE A HOWARD 130
shape for g I'hileo 116X. Chas,
leigh. 162 Passaic St.. Trenton. N.

\\ ANTED: RIDER'S MANTUALS, e

10. 1lave a 25 watt P.A. s¥stem
oomnlele, intercommunicating s¥ystem.
10 stations; bound volumes Modern
Eleetries, FElectriclan and Mechanic.
Electrical \\Drl.d Imnli ers. speakers.

1

meters. Budd, 3725 Montgall,
Kansas_City. ) 0. o
WILI, PAY CASH FOR ANY OF

the following: Cardwell types MR26013D
MTI00GD. and ZSTSX varlable con-
densers. 0.1, 0-130. 0-800. 0-300 good
milllammeters. bug. _ Wm. Klewel.
WIDPU. Crookston. Minn.

XMITTER CABINET FOR SINGLE
8% x 19" panel. 2 doors with Corbin
locks. Completo. chassis. panel. De-
Inxe model, in black and platinum.
Rra¥ crackle finish, brand new. What
trade offer? W2MPT, 3382 Alabama
Ave., Bkiyn, N, Y,

116

5-TUBE T.R.F, KIT DRILLED|
chassls and panel tubes and speaker.
700v-150 MA. transforimer. never used.
Want combination tube and set checker.
T#% 40°s ClB transformer per TZ10's.
Triplett 3% meter. E. J. Hoover.
West Liberty. 1. _‘
T WILL, TRADE AN AMERICAN
medel CD double button carbon micro-
phone for 160 meter erystals or 10
meter crystals or transmitting_ _tubes.
Send list to: WOIMF, fi8 Univer-
afty St Springfield. Mo,

HAVE GOOD RIX20, TR\])F EOR
palr 807: T20. etc., or %" F:L6
projection lens for Univex prnjerlor
beaded screen. wood t¥pe for pnmlnu
Q8L's. used portrait camera, phot
engraving equipment or what? W8, llI’
Pottsville. Pa.

HAVE
| radios, crystal sets. diagrams. metal
locater, Want U, 8§ stamps.
‘Oll‘l iron penny banks. old Pictures.
‘Jnhn Hasnes. oe Run,

Missourl.

TRADE ANTENNA FLIMINATOR|
T | and brand new 3° speaker for what
have you! Such as an amateur call
book. \Valter Monk, 51 Vineyard St..
Providence, R. 1.

WILL TRADE RADIO PARTS FOR
live. non-poisonous snakes, any size.
Paul ¥. Bahr, Marion. Indiana.

14 VOLT, 2 VOLT. SW

Please Mention This Magazine When Writing Advertisers

11, SHIPPED ON TEN

FOR SALE:
Reconditioncd guaran-

day free trial.
teed recelvers with same guarantee as

new recelvers. Sky Buddies $13.00.
SW3s $9.00. FBTs $9.00, Sky Cham-
pions  $20.00, NC-d4s 4.00, 811
Super-Skyriders 339 00 reunl_ 125
$14.00, Bmlng X -243

$19.00. R-158 ;6900
$39.00, Super -Pro $120.00 w
tal ﬂuer and high ﬂdemy speaker.

many ol models cheap. Write for
I free Hst. WBARA. Butler. souri.

way be treal
Ve welcome uunelllnns that ulll help lo rnake u-m de-
partment interesting readers.

Cooy -nould reach us not later thln tnt xoen of the month lor the second M"owmg month (Y lnu-.

| plckup.

and help to ou

3 ().\ FIIM HEADS,
recorder parts, lah. ewuipment. howe-
made gadgets. Your unused stuff and
correspondence coverlug amateur record-
ing experience swapPed for mine.
W. Sanford, 560 Walnut, Fall River.

Mass.

WANTED A 3 or 4 BAND SLIDE
rule or Halllcrafter type dial for comn-
munications recelver. Please state your
needs. Rainh Minervino. 3 Cooper St..
Dover, J

WANT Ll-l'TZ S SILVER GHOST
complete with 35 to 3300 meler coils.
also wireless record Player. Send de-

TF. E._SOUND

tailed _condition to Schoonover, Oak-
land. N, J. B
HAVE 2-Tt'BE ALL-WAVE KIT.

small. sensitive transtnitter, aulo heal-
er.  Winchester .22 rifle. book on
“’Radio_Constructlon and Repairing.”
Lelay Manual for rewinding Renera-
tors. Swap lists. A1l letters answered.
€. Ottosen. Crook, (olo.

TRADE BRUNO VELOCITY MIKE,
211 tube. A line filter. Want 3~
electric drill. auto radio, etc. Newell J,
{}‘elly_ 208 Congress. E. McKeesport,
4.

WANTED 2 METER TRANS-
celver ready for oPeration. or portable
radio complete with batteries. have
16mm_ (400 ft.) movie Drojector with
film, % H.P. gasoline engine. electric
sweeper motor, send list. Bob Miller,
Box 334, McConnelsville. Ohio.
WANTED: ONE GOOD B.W. RE-
ceiver for cash or will trade. camera
or moters. What have you?! Fari Frentz,
309 Omtario ®t.. S.E.. Minn., Minn.
TIAVE (OILs. CONDENSER TAND
dlagram. builds 7-tube. 3-banid super,
also earphones and miscellancous parts.
will trade for microphone. Pickup head
or what have you? Kelsey, 415 E, 15
St.. Tulsa. Okla. o
HAVE NTAMPS. TRAINS  AND
equipment. chemicals and equipment,
radio parts. books., magazines. battery
charger. power supply. ete. Want radio
equipment. victrola motor and crystal
Frank Seward., 224 1rosbect
Place. Rutherford. N. J.

TRADE (AR RADIO 6 T. I \Cnlr
or good 4- or 35-tube AC-TH
receiver, 40" telescoping ant. ror
battery _code osc. QRA
%!onnlc Jahns. 2106 Boise, Sioux City,
a.

(Continued on opposite page)
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Silver Ploting Kit

® A NEW silver electroplating kit has been an-

nounced by Rapid Electroplating Process, Inc.
It is adapted from an industrial ocutfit and is in-
tended for honie and shop use. The kit comes com-
plete with silver compound. under-coat brush. metal
polish, plating brushes. lead wires. connectors.
polishing paper. brass: strips. battery holder, bat-
teries and full directions. Suggested uses—ifor the

1mprovement of conductivity of electrical connec-
tions on radio sets, electucai instruments, etc., and
for plating and repairing jewelry, novelties, niodels,
etc. The plating compound is a highly concentrated
jelly which makes it easier to use than the more
familiar liquid electrolytes. The manufacturer
claims that the qluaht} produced is equal to the
best commercial plate of equal thickness.

Switch Coil Kit

® A SWITCH coil kit to replace plug-in coils

has just been announced by the New Englami
Radiocrafters, The basic kit contains a 5 point
index head with 333” pillars and divided spaces
{)ermmmg the addition of 4 more switech wafers.

also includes a two-pole § position switch wafer
with HF bakelite insulation and silvered double
contacts, 5 coil forms, 34" in diameter and 2%

long made of }mecr fiber, dehydrated and im-
gotgnatcd with liquid polystyrene, and a 2 oz.

ttle of this hquld or holding coil windings in
place and impregnating other RF insulation. Extra
switch wafers and coil forms are furnished at
a moderate cost, as is a 5 poin- switch plate with
a 14" dial and 115" plate bakelite pointer knob.

’G'" Tubes Discantinued

® THE Hytron Corporation has announced that

“GT"” tubes will be suhatituted for "G tubes
in its line. In the futnre the tubes witl be branded
for example “6K7GT"—"6K7G."” Both types of
tubes have the same characteristics and the new
move 5|mpl|ﬁcs the replacement problem from the
dealers’ standpoint,

National Union Batteries

® A COMPLETE line of replacement radio
battecies for sale throurh the radio service
profession has been antiounced by National Union
Radio Corp. X
The batteries are in cases whicl resemble the
familiar green and black cartons which contain
the company’s tubes, condensers and panel lamps,

Aviation Cammunications Course

® RCA INSTITUTES. INC.. has announced a

new  Aviation Comumunications Course which
teaches the operation of radio and teletype services
used in commcrcnal aviation, government agcncnh.
press organizations. police networks. point-to-point
and marine systems. The first termt covers the
fundamentals of elcetricity and mdlo communi-
cations networks and code instruction. This latter
i~ carried through all four terms. In the second
term radio laws. traffic procedure. and general
commupnication commercial equipment are studied
while in the third term special transmitters and
auxiliaries come it for a large share of attention.
In the fourth term the studenty learn about special
receivers, remote control circuits, mc!eorolog} and
special regulations. The students are given actual
experience in the type of work tley are learning,

RADIO & TELEVISION
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New Crystol Holder Socket

A NEW socket for
crystal holders an-
nonnced by the American
henolic Corporation  is
made of low-loss Amphenol
912" which is pure poly-
styrene. Accerding to the
manufacturers’ etaims,
losses are so low as to be
negligible and the matetial is non-hygroscopic, will
not colleet frost and is tough and strong. }’hu~|vlmr
bronze comtacts are silver plated to reduce resist-
ance and the holder wmy be moantad other on top
or under the chassis with a single =n ~erew.

J. H. Bunnell & Company Obtain
H.F. Buzzer Rights

e THE J. I. Bumnell & Co.. of New York have

:mlulrul the tlies and jigs for making the well-
known Century high-frequency huzzer previously
manufactured 1y the Federal A0 C0 Switeh Co.
of Huffalo, New York, This tmrrer is popular with
radio hamis aned (\pu\menuh as it @ives a4 very
high pitched note, which may be  changad by
simple adju~tment,

Crasley Chattabox

® THE Crostes Chattabox i~ a 2 way loud speak-
i commmineation system fir use betweon uffices
or departments in busittesses. botwoen rooms ina
honeg, between ;ml,.,n and anmonnce:s at sporting

ovents, ete. Each unit— there are thve o a set =
1 a complete transmitter and recciver. T]u- units
plug directly into the AC lines and in Diost

cises no .ul(hmm.nl in-tallation work i~ neeessary,
However, in locations where much noise is canied
over the Tines o direct tranamission line mav be
usedl to atford noise-free communication.  Kach
unit contains 3 tubes and a ballast. The loud-
speaher 1s alwo veed as a microphone,

Mico Transmitter Capacitars

@ CORNELL-DURILIER offers tran-mitter

m.umfncmrrh and Hams a complete variety
of mica c.\p.lutnn for low-pnwer transmitter ap-
plications in the Types 4 and 9 Moulddd \llc:\ units,
Not only are these capacitors e~pecially designed
to meet the

rigid clectrical reguirements of this
service, but varions mounts and accessories have
alsu been made available to provide the wtmost
convenience in apphc‘ltlon

The Type 4 units are rectangular in shape with
projecting  ears at the lower corners drilled to
provide insulated mmnmng. and with conventional
heavy gauge «oldering lugs, The Tipe 9 are
hexagonal with tapped metal bushings moulded
into the bakelite to provide <crew connection ter-

minals. Both 1y s are available for I.C. working
voltages of 6 1200 and 2300 aml in_a wide
variety of c.+1cmn r'mguu.. from 00005 1w .03
mf. for the .'m to .06 for the Type 9.

Insulation reil\tﬂ"ce is 20,000 nicgohms per unit.

Small-Size Electrolytics

@ IN the belief that electrobytic capacitors de-

sighed only for radio service work can be made
more useful than older standard types. new Red-
Caps have been given the radio trade by Solar
Manufacturing Corp. The 12 ratings are s made
that they cover the majority of flter block repair
requirements. Lengths are uniform. but diameters
are much less than herctofore offered. This new
idea means that «everal units -tr'\mmi together
eccupy no  more s|imcc- than the original filter,
Servicetnen ean in this way make their own filters.
Only x ~mall inventory need be carried to take
care uf average repair jobs, The condensers are
sealed in metal tubes and rated to withstand ex-
treme surges.

READERS
PLEASE NOTE

RADIO & TELEVISION has
moved its New York General,
Editorial and Advertising of-
fices to NEW QUARTERS.
Piease address all correspond-
ence to

RADIO & TELEVISION
20 VESEY STREET
NEW YORK, N. Y.

New Radio Apparatus

BARTER and EXCHANGE ADS (continued)
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I NEED '4-INCLI ELECTRIC DRILIL., | HAVE ONE- AND  TWO-TUBE{ WANT GUITAR. HAVE MOVIE-
tider manuals aml camera. Have ali|radios. crystal sers, radio parts. want) mativ 16mm movie camera with Elix
kinds of radio parts and tubes. Carlj 1. 8. corns or what? John I[laynes,| achromatic lens. Can also take 40
Harp, Ciescent. Okfa. Doe Itun, Mo o _ | candid shatz. Morris Emanuel, 1378
IAVE SUPER X SHADOW MAGIC| WANT _GOOD USED =W,  RE-| Mashington .ive.. Hronx, o
illuston  good as new, will 1rade for| ceivers. F. B. 7 or Sky Buddy or anuy| WANTED: W psn)\ ANALYZER OF
Sky Buddy reeciver or model plane amd| £ood receivers. Completo  description| old typ \\1II swap any article or pay
motor. Wanenn Fulks, 1419 Clay St.,|and ll;h‘sl nrlloe for canlln (31&5 1*ut- :I:.h.h, = Brownlng, 12 =, 12th St.,
Lybehburg, Va. man. 38 Staniey St Galt, Ont., un.| Darby. 1.
WANT A SHORT WAVE RECEIVER. [ WANT BUT:, VDLT-01M MIULLIA WILL, TRADE AN ASTATIC JT 30
2 or 4 tubes, WHIl trade either howne[ meter ory for two power supplics, erystal mike for an Argus or other
or Univex ecamera tor bothy or tadtojvolts at 158 wmils; 800 volts ut gol £ 35 or {45 camers. Ileaze
“ni both tad ] 150 il ) vol
parts of own cheosing. James White, | mils. Exccllent svoltage regulation. 25| give deseription of your camvra. John
21 Garden St Meriden. Conn, volt filument,  Curds immediately an | 1. Watt, R 1. Girand, (hio.
WANTEID KDY PART Lol WRMIZ0T0 W Aves BRI SCAXT  01FTHOARD . MOTOR  ANY
d(-“,e;_ 'r~~l=la\[s.\‘_ Ik, l—i.\\'i-J T S — (lnlmnlllicm. mote yﬂvs ol radio nanal-.
ete, ave O\, . tux 3 . 2 ave  most anything 10 Al
Junior Candler ewle receiver and  20[ 1romeler  teat  teotnb- lruulon signal E. 1 F Jr.
Kauge shotgun to  trade. \\'l'llolI foy funrrulur) Lli;nula camera l;)‘.']u lens,
details, Ienry F. lleckert, Yo} ow .47 AL »07 Beam power tube (trans) e i
ard Xp,, Induanols, lowa, patts.  aceessories, Hemington  ype- i o 000 DIFFERENT
WAN TRIN NS DY BERTI= | writer.  Julius  laewis, 124F Putnam (48 “a"'ns puoaoyiugall
WANTEI: RUSINESS  ADVERTI= Mo - < . have 5500 mived, \Wanr wrist
mg penells and book matches  from '\_“_- Diklsn, N, bieyele ort Ilave sL4 tra
everyiwhere. WL send my  pencil in| WANTELD; vanl \lll.lr “Tonwkk| a plate camcera. Chester Zuchora, 2943
;-\.n-humu-. Ilm-nnl kinds rwlio :ulll~i telescope,  prisia blmw ulms, X u:m. Meade, Dwetroit. Mich.
tubes, ete. N, 1 coulse, want o« Ld| Galeea projector, photop) apil recotder, ol TN o lE 40air .
woins,  small  transuitter. Woodiow | parts. fandler  code coutse. Hlae :l\el\l\l-l)-l%bli’llcr-lcu‘(']:}\!l‘l.}|ll";'\n)r ‘:“Jh’gi,
l:.nll_ard, it Nanaa o tutdio  parts,  magazines  aml 1.4~I3 0001 mfd. battleship type, in oo
ILAVE MEISNER £ BANT) RaDi. G e comdition of mew. Mase in 1917, 12000
tubes anil speaker, assanbled and reads o - . wults, State price, One Stracsser, 532
to plav, Want good ¥ am catnera gl i,_ TR T ' B 88th B, NY.C
Jrojector.  Intellicent leteers will e 7 NATOR TiIICKLE v O e o q
answered, Stanley T, Galaski, 232 5| chatger, Aol Sturtet  Imsint I.If\‘ I "'." o) W IT” i SET%
! . y Sa ! coils,  Sky Chief reecive dr. In-
S1., Bhlyn ML moror speakers, 22 rifle wind pgcopraph with Botapes and ose.
o T N ST TGRGE ) pestiter,  ancroseope, e, . 0 " H
\l‘nll:i{;r .:':‘r'n»lle~"i||l -\\“l‘ 1‘.'.! nm,."”r.!.' § Sky Butdy,  similar rec “;:-n l:{ati(t)l:l:I“m Iull' I\l'w\rlilrmél\
g key s r what have jou: Haoul| 1 Lettews atawcred. Peanok Plvionth, .I L - ' '
Lantow. WielF, ";“] R | 409 Davis Rowd. Ldanercin, 1% .
AT : T WANTID: 70 1 MAJESTIC Rabiof FAVE d000 < ITHCROK, 3§ SONTHY
THRAD S RECORD ¢ HANG WS, AM chassi '“'I“; o ‘“;u'““"l“‘ ma;““h | _][ like new. worth $05. 1210 A
:'llli:i‘f:“r”;“:_‘:‘]ﬁg‘w::,_. e other paats atuld atall luhl)\ for tiade, | {-“'l"l;uq "“'" jeatol \;orlh _I:'m .00;
wetis, films. Test dnstinments, weters | 20 Philling, oy 4 U MWt "I‘;l.l:)mlk ;‘mn:;:;ll :(’(;:‘ lu:-.lrsvei:lnl(
Warrin W, Wigner, 1220 PFairvien | TRADE: AR lUl.Ir have you? 1. N, Hauek, 2 Carroll-
s, b \\.um' Tndl. ulhum.”‘ls.‘%b -nm-n.gg cutalog  value lm].\' \[murin Ll
WANTED:  COMPLETE rr RS0 plus 1SS duplicates and| ey STED: SET OF RIDER'S MAN-
NRL Badie  Coumunicaticns : :f_“;:‘lugl"\':'““_"g_,'l'_‘:"‘)’dPm‘l‘.‘l‘l‘)“lﬁ"'::l““ Ml ot necvssarlly tew. but com-
Teteblon it with ail T wd] G R SR i e Ui phakes e Sl
I:..rl of experiniental  equipment *Iml '“\‘T"I\:'rl‘wllltl:‘”mh ﬂ%"{_‘_ ]‘i( m e\l i - romet e
IRt necessary, . Waason, 15ox 428 - ARGES 45 T L ~
1. l'.ll_ I, W '-nl 1ross, T'tah. lurger, minus lens, with casel, In ;,md :!1: L"'EI 7_, I"“I I'“il"l.lll!{.u) .“"{:“0
X ¢ VE Th: | hube 10 swan for an el meter | 982 DY o LHLD (L, WG
M, l"‘h‘“'l' T'""i;l' ey 11 | or abont, equal value. Meniy 1% a_Seootbichile, Will answer all letters.
AT anit bl el and commles | " et e o feter, N1, NAC Rt gt B T Grin W,
Vandier eourse or ~imilar eourse, An | WIEL THADE IIUYT lor \\'IIH-ZI THADE: 12 WATT RUA
thony  Saldoniz, 104 Clermont Ave., | meter D'y amp. teleplex, & tupes with Lifier:  (n-1 C T :
Itk Y out osc. for U-1 millimeter or what| "“II. o 'l‘ |(ll|un)» :::‘:nm““:ll)l':nln:i:'::l.lc
=3 - ¢ have sou. Chas, LI Godfrey. 5 So 0 LRBRAD L
|\~\r(\r:r¥-l Lave :I* ||1-\‘«Jr‘;:=(-«\rr‘|:x Clinton » Vosiichke pyue o II]‘:::(W' el Tl:]::.illr!?g ::-?:.n“rl'"l i::'l
o - 0 —_— 3 - - - = ki ication SULTY
perfect comdition, G, M. Dehringer. | HAVE SLIGHTLY  USED EIMAC| fypeniter.  All_corespondenee  an-
Gkl N, 1L T tohe I meter and transmitting| swered, Naymond Glasnapp, Arnstrong,
=\ 'E TESTER, NDEPEND- undlnulhlm: cyttipmetit 1o swap for| fowg,
hle 1 s el RO plioto I(-<lrlc eaposure  unter | £ T AT Th AT e
s ook, S04 i i, 1), DI SUP PRE | AVE OO, TR, BOOKS 0%
b0 ! A Ahas s Ave.. I¥n. . d » 2
Edaward Derey, vamp Fernow, N-04, El : =| ldeas, sparetime businesses. Want tele-
Lastford, «'onn, W L lI()\\A Iy MODLUL 460 phor lireetary  fr il towns.
|;-\\'E NIW HADT0 PHysTes axn|of, Mallicafters  SX-23 ory_ Have {'\jl:fu bl\fanut;\t')n. (:;:ln-s:)&drnce in-
wondern sersbeing, atals, smithng (ubes. 3;’,}5';'}‘"“‘.?‘ “‘“;‘m?e;ﬂf;;lﬁfmﬂ- AL dted, Joll?unyTllcll. 1218 No, I'resa,
sprkd, meters, tubes, filters, 212-10 - K 3 0 Ran Antoula, Texas
N kel W eert, Tpenrlter. | sk S kil pale, it | G ASTED: Ty PRV ITRR TV,
wlllcraliers, Wund, vy yele. o ¥ L e i) €,
o . T Mich candid  camiera.  pholo  equipmenl
ilelen Wax, 153 Taylor St., Bklyu. —| priming course or
XY WANTED: SAXOPHONE. 5 TUBE| whar have s Tlave i
WILL TRADE LIONEL O GAUGE| Wble plonorudio, good amuteur ve- parts 5 i uﬂtu:mgnluuflr;?m
tinplate truins amd radio parcs for| COLNr. of what luve you? Tave <et| matar, rmechanfe  maxuzines.
ll({)\F llullqn;1 Also wanp tery old International junior album and 3.008 arol nalfeldt. Prairie Home,
RCL super clipper or 3 oor small :)‘“":N- ;‘- ltuudol;l 10 Bt Ursuie,
metal lathe. Baber, Packahaek Lake .| Quebec. P.Q. Canada, VAL FHACTICALLY NEW THIP-
N, JL TED: USAULE 1AM RALMD | jert sienal senerator fol 131 w
WANTED: ALL TVIES OF 15 M| Parts—cush pard for gowl bargains :Ihl‘:lsli)m:“ f:v:ll::::::s-l;r ;Ivl\f:letll l:]g‘{) “li{g
aflent motion pleture equipment fn- [ JHal do Sou want in plice of cash?| vplt TnC. “motor T 1/12 Torse.power.
cluding tllms. Have 1939 muwlel radia 100 USL and correspondent.  Dk| wWiur have you? W2MTT. W, Lo
phouo picKuir, tybwriter, ete. 5. W, ‘l};‘““‘"""’"- 2OW.SIsURL, Dies ftates, 9205 Whitney e, "Elmhvurst,
Ihilnot 313 W, Main =t., Laurens, 2
X, HAVE HOWARD 10 TUBE MEISS STED K ISSTES
"\‘ l“ PHONOGRATPTT . MOTOR,| eT 13 tube recvivers, 21 jewd! Llging g \Tl'\l\m l?!l:"“\‘ﬂ}\all ml. ,“:Iﬂr 1 h?":
raknetic wea'ker.' Tresistors.  con-{ WAfeh Want Fimo 8 mn eamerd. | piree number of beoks and uagazines.
dengers snd tubes, Want honograph| Projector, Hosal, Underwaod portablel 1wl angwer atl letters, Vernon Gibbs,
oscillator, 1. J, 4ilmore, Iy Haw- :""i"?(ﬁ"m:;.,&lmrllx'ﬂ:’, Ihflll:.'.{:d;lm:l:]:.:. deffersomilie, Ky.
) e < o o ey ans- 5 T S R T S I
!\l‘{lr\r::f.l.::e!y\lw("l \T" TRED TIEANS mitter. Jerome Kosmoski, & Southern %[—I:s‘ "~M-|*I -‘|‘;‘r|m-“:('"\_ ""“L"-I:;‘,:"m;\mif
ANTLD: A SMALL USE ANE-| ave., Moo a 3 eelur, . )
mitiing set, theap. '8y cash or swan| s 5 o 5 = | power  wosworking  tosls,  outboard
anything 10 standard radlo, equipment. “ NTED:  BOOK  ON - AR—EALS | 4, ete.  Want  transmitrer-short
. Flanell. 1.0, Box No. 3. Ector, | 206G olas plus crystal phones, 14) o ier. No junk., Grant Reed,
T N mm. films. coins, auto uame  pl re.l Rt N . White Cloud. Mich, "
WL THADE AT a0 TRANS | orr b, Ui, projoctor, 28] 50 ANT RADIO PARTS, DIAGTAMS,
. 23 .l Tidlo, 100Dy poods adelph aK, I -3 P AL S,
mitter, Std. MacKey and FEilen Z-tnbe| B sith 8. Cleveland, O, woil winding data” for various meters.
e iL e -+ ber " = eTen b 4 ; SW L,
T e v “yioe | SVAL= COMPLETE N, it T At ', S o Sl oo
Reynolds, 1% Lincoln St Jientor '_‘"’l‘l ‘(‘_YI:L‘&‘:‘ ;'I'l"“".';“;m'm:*l"‘“m;‘_’“ Tt Ihadar_lombay,” India. ’
Harbor. Michigan, . __L“m-‘.‘n.(.,.h(.,. or eamers, What have| BATTERY  CILARGER, TRICKLE
WILL I'AY CASIL OR TRADE FOR|you? Bert  Alley Tremont 5t.,| fharger, magnetic speaker, sariable
nn(lixu racdin, developing and nrnul'n.. abiownta, Tenn, (“’li“hl' ers. \Ofdl!l’ ﬂlllinil.r for Ilhndl
wcaqeripment,  mcroseoater,  or  partable WANTED: SKY BT l)ll\ \l SR “ grinder or elee r_c ('r 1 in gol condi-
radio. Joss Rutler, Kalamu,  Wash. rudio |n.ms. and late N. R L l]l;»lll.‘_«;r"\ﬂ;:‘t"h.‘lx )r\nlnlfm.l‘;:;hl:\_.\ijxrsh.
SWATT  RADH) PARTS, L 1HOTO L. E_ S course. Have oy - —
cauipmient or will pay cash for a 1| education buoks, stamps. guitar, TLAVED 75 To S POWER MICRO-
exlinder 1 or 2 1LY, gasoline englne. | and easlt. S F. Carter. Star Houte,| ®nDe, (wo eameras, U foreign un-
James Gruhuskas, 93 Westhury Ywk.| Lula. a. | lh;-tll. ed st lllI)l!l. ]m ll-l[lllrc pool
\\.lter[m\n, lr.mn 'ﬁ\_\| 330 \Ll'l' CHEMIUC \l table vatern iH1 21 RN .
- — . . 2 . a1 1 ]
CATHODE-RAY TUBE MWANTED: glassware, chemicals: tuwo Weston te. ;I “. '\':.“ yl—:u rll',lm,“r ;L”:mc\ifﬁ:mmlgwh}l
3 inches or smalter. May hiae burnt| meters: one amps 1L 4% other volts a9 i1kes- Barre, 1° -
sereen M must be otherwize OK, Must| 1), C. (htee scales each: nhoto wialer = - - e
be reasonuable, Give detalls, condition| roloring  outfit will  swap  all  fn W \\T“’ USED  cOMMIUNICA-
and prlee. I'hilip Allen, & Hlgelow | portable typewriter. Relden, 5328 At | tions reeceiver, will swap 1939 oronads
St.. Cambridge,  Mass lantle Ave.. E. Hockaway. L. I. ; tibe mlll\]ll hqu)lll (-.nlr rutlio lu |cxrel-
SWAL: 50 TOWE 8 MFD__ 475 W.V.| ILAVE NEW 2A7. 25, 19 TURES | ih “niitlen and ether radio fiems.
electrolytics, camibvard: 40 tubulaes,| need 6F6, K17 imetal types). Mave| (\:.l‘lll[":n#,u,jﬁ.r (,.::;:,';E;t;-,m.ﬁi\‘?r” .]}?,:;5
same cupuclty and rating, all brand| Llond — multiolt  toy  ransforuer. | Nieleen, Rinwstol, lowa )
Ravl'i u:lunlu-s ‘.; 3.]4 4;!(1 ;5 Oﬂh'la}a }Im;r-r .\x‘rml»wl uenemt'-‘r f!ulmhle“lnr ;‘ \’l‘;'!) h;‘n'l;l‘ \' —
o Rerviee Manuwils, what haie you?| bu ug wind-charger. SNend your list, CANTED: = . NATION AL,
Albert  luckner, Charleston, Mo, Joseph Terribilini, Route 3, Box 414.| ITummarlund receiver. state mice, de-
WANT  GOOD  COMMUNICATION | Petatuma, Cali serthe fully.  Swap—Ilallicrufter,  De-
receivers, Huve new 11663 Triplett Y BIDDIY, Forest radio course,  Tribletr  tubs
analyzer with walnut case (slis for vourse, tester, Crosley and R\ aute radios,
$1:.50 net) in perfeet conditlon; also| respond.nee or  uother ;’\!"‘5‘”- 1 ! ‘“‘L" tuhes, ““‘-vo““”
tuner 9 Rider's manual and mis [ books for 49 Flying Aces and 31 A, Al St Milwavkee,
collangous  recelving  tuhes,  Eugene| sortel ontdoor aml avlation magaz B
Strimling, 1218 Queen No.. Minn.,|and 15 fictlon adventure buoks, Write| — 7 - S
Minn. Wilho Sotula, Brookston, Mlnn, (Continued o followeing page)
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New Radio Catalogs

BARTER and EXCHANGE ADS (continued)

HAVE ALL KINDS OF USKED RM-
dio parts for short wave sets. ‘LIl
exchunge for a Pair_ of head phos.
of 2000 ahms each. J. (. 1laley.
Farson 8t., 8t. Joseph, Mo.

ILAVE VIOLIN IN GUOI} CUNDI-
tion. cost $¥0.00 when bought, with
case. lwo Dhows, Will swap for semge
power touls if can pogsibly be arranged.
WIIT explain in letters. Stanley's Craft

1908 |

'l“l(.\.\'K DRASAL, JR.. Box 125, Sc|
At lays 1.0, Marylan
| WALTER DUDEK, nrn Box 152,
Killiuzly Conn.
IJH R. DVORAK. JR., 428
s h Lincoin, Madison. Nebr
W, .\L‘I‘LR EGGERT. 1114 W, Brndeu.
Chariton, lowa.
ELARTON. 5430 Carpenter|
ners Grove,

rvice. Munlsing, Mich.
WANTE ATOR o
good s.w. receiver. llave @ tube [0,
recelver. midget 13.C rccch—or not
working, 2 sects earbhones, v. B
clitninator, alse numerous tubes ‘and
r\a?rls. Peter Fccly Prospect  Ave.,

3 lll -

HAVE BW-3, CO.\I.I'LI'."I‘E AND RE-
econditiotied. Tots g.\v. parts and
small sct for beginners. WIll swap fu
bieyele, ritte or what have you? T.
Stelner, Marshallville. Ohio.
WANTED: FACTORY BUILT l‘UM-
munications recelver, test cquipment.
parts, llave new $25 set engincering
books, .22 rife. $4 slide rule, ¥20 un-
used U, S, stamps, Dietzeen drawlng
instruments. 1. H. Huddleston, 605
. Washlngton. Bryan. Texas.

500 MAGAZINES, LtAblo & TELE-
vision. QST, 1'opular Mechanics, 1’opu-
lar Nﬂenee. Fleld and Stream. IHuni-
ing and Fishing, many others. Swap
for anything of value In radio: re-
cefver, xmitter. M. W. Flagg. Foster
S1., Eittleton, Mass. R

GOOD  DUAL SPEED  AC-DC
Greenfiter, Phono motor, 12 in. turn-
table, RCA flat magnet plckup. Will
trade for 8ood used two or four eylinder
motor _cyele engine. H. M. Sale, (CC
Co. 730, Alpbine. Wyo,

WANT CANDLER CODE (OURSKE.
have 400 volt IIC power pack, 1886
ke. erystsl and holder. ahd other mise.
parts. Want correspondence with SWL,
YLe, and hams. will answer 100%.
Charlie Van Meerbehe, East End Ave..

Belford, N. J,

k.

SWL EXCHANGE

Remittance of ic a word for each
word in the name and address
shouid accompany order.

UNITED STATES
GBORGE ALICH, Farmington. Min-

CARL A\‘DFR~0\ WaFL), 5021 W
Ohlo 8t.. Chlea ¥
MIGUEL A\GELO \\'43124 318 East
70 8t.. New York Clty.
. 404 Lima Sireet.
D
OHN ANTONIO. Box 32 Elkland.

Penna.
JAMES ARP, 421 Mulberry st.. Wil-

llamsport, Pa.

PAUL F. R\lﬂt 1205 W. Ioth St..
Marfoa. Ind

JOHN L. LLIV W40H56. 40 East
68 8t., l\ew York.

2?33 Moss Avenue.

nard Avenus. Waco. exu
JOHN 1?‘ TA, 31 Lake St.. Brook-
E. BAXA. 2678 X. Halsted
Chic.xzo
1 No. Main St..

KO. ¥.P.. Plymouth
North 4th S8t.. I"lm-
N OULLE, 139 Orechard
Clty island. N. Y.

EWER%V lm\ CE. Rt. 2, Box 312
. McCadden Flace,
n_' 735 F. 106 St..

Angeles. Callf
I‘HIIJP BRADY., Box 67, McComb.
F

Mis
(OLU\IB( B RROOKS. 54l
(hicago,

Gith

ERIC U'.I'CHEB S/S Nemaha, I.ykes| ™

S Co., New l()rl_un:. La.

Bros. 8/8
GROSVENOR

CALKINY., JH., 49
Farlow Read, Newton. s
ROBERT CAMI®, 1042 Water St
Moosic. Penna,
F. E CAMPBELL. JR.. 405 E. 4th
. Berwick. Pa. .
1RA (‘ARLTO_\ WQ29N3, 519 N,
23nd 8t., Richmond. Va.
JOE L. CARMAN, III, 343 N. Detrolt
St.. llollywood Cal.
CARL A. CHAPLIN, JR.. Rox 214,

Westford. Mass.
ROBFRT CH{\SE. 231 Henry St., New

DO‘IALI) CHISHOLM. 13 Mountain
Ave.. Wakeflold. Mass.
V. CL, Utobla|

JOH.\ . _28-21
kway, Flushing, N. ¥. C.. N. Y.|

lIO\\ARI CON’RAD R.F.D. No. 1.

Killingly, Coni

SCAR COR\\I"I 753 8. Columbia

St.. Frankfort. Indiana.

OEORGE CRYDER. Box 299. Dela-| LEROY RA\'K]‘I 619 13th  Ave.,
Ohlo. Prospect Park.

ME'RRIAL DAWSON, Wiley Ford1 BILL RASINS, 6611 S.  Rockwell

Btreet. Chicago, 1

PEDGIE terOT.'L]:'l‘ 330 No. June] INA & TED IEATHBU\' 145 South

St.. Hollywood. Calif. Arrnue qyracuse N

LAYTON DeWITT. RR No. L|LYLE M TH’BUN 145 South

Kingston. {lHnois. I Ave.. ﬁyncuu N. Y.

[

Dow 11k
\[l-.lL LLLISh. 536 17th Ave.. Long-|
ELMER ERTMAN, 1213 “llllamson|
St., Saginaw,

Mich.
HIROSHI FUJINO.

Aeolia Drlve,|

Auburn,  Calif.

STAN I' TALNER, 29 W. Chestnut
St., Norristown. Penna.

JOHN PETLR GAWEL 96 Jewett
Parkway, ffalo, Y.

CLARENC E GI\TIIER Box 197, Oat-
man. .\rl

NOR). E GLO\'ER 1520 Proctor
8t. l‘ rthur. Texas.

EDWIN GL\IE‘!U. Rl“D Rt. 2,
Box 110, Longm

EDI)\ Gl ST\FsO\' “30" 17th Are..
Rockford. 11l

l)\l\ liD GUTHRIE. South HIIL Vir-

ROBERT K. HARTLEY. 118 Tembple
$t., Hinton, W, Va.

ALBERT FRAL[ER HAWORTH,

WI1-8WL. 36 East Maln St., West-
borough, Mass,

D.—\\lD HERBERT, JR.. Box 709.
Lancaster. Calif.

L.}\?RY HILKOWITZ. 31 Pest Ave..

. 16 Auburn Place.|

Y

HOTCHKISS., 6436 Ken
wood Ave.. Chicago,

ll.llulh\BD w. HOL(.-HTO\ Elttleton. |

HQWARD R HOVER. Lyons Peak|
ookout. Jamul, Calif,

\IIKE HOYCHUK. 5347 Saxon Dr..

Garfleld Hts., Ohlo.

ARTHUR JEWELL, 2015 FEsterly,

Kansas iy, Kansas.

3(1)2‘ JOH\SOV P. 0. Box 148.|

GORDO\ C JOH'\SO\ 2908 E. 6th

St,. Superior, Wisc.

KAZUO KANAL RPF.D. Box 84,

Auburn, Caltt,
I\\ AI'CZYK. 484! 8. Ellza-

H, A
beth St.. Chicago. 11
HARRY 1\0\\ ALSKI. 618 So. War-
ren St.. So. Bend. Ind.
E. KLUE 137 19 Curlon 8t., Spring-
LA\O\D KL. EY, Fayette, Ohio.

EDWARD I.AI\G 3508 South 83rd

St. Phila.
BOE REYNOLD LARSON, 618 North
June Street. Hollywood, Calif.
WILLIAM LEWIS. 2047 Liewelly
.\\e . Baltimore. Md.

JO LONG, 9406 Georgis Ave..
Sﬂrer Spring.  Md.
JAY M. HO\EL 8939 Carson St.,

Culver Cl( ‘alif.
VERT MANDEL‘!TA)I)I. 738 8. Park
8t., Saginaw,. Mich.
ROSS MANGUM, Millington, Tenmn.
MERT MEADE. 819 ‘Wryandotte St.,
nsag City, Mo,

OHN T. MEEHAN, 242 GQovernors
Ave., Medford. Mas:

HARRY C. MEIER, 7 Rooserelt Are.,
Cranforid, J.

BILL MILLER. 88 Greenwood Drive.
Milburn, N. J.

LEWIS MOLTENL 608 Seventh St.,

Union_Cit J.
WALTER MO\!\ 31 Vineyard St..

Providence. R. 1.
\ll[\E \IORRISSEYA Box 32, Sharps-

UTE,
H GEORGE MUELLER, 5250 N,
Meridian 8t.. Indianapolls, Ind.
LOYALL MUMBY, W IS\\L 36 Burr

Avenue, Middletown. Con
JOHN F, MUMMERT, 1035 S Qucen
®t.. York. Pa.
ELMER NEUMAN, 2224 Woodstock |
Avenue, Swissvale, Pa.
RAYMOND NORRIS, WB9SWL., 935
Humphrey Ave., Onk Park. Tl
** F. OLIVER, 23 Beech Street.
Malne.

PACKSCH’ER 268  East
t.. Woodlawn He.. Bronx. N.Y.
l’ \L)!.I-'R 6247 State Rd..

P'ARI\INSO\ Box #64, Tezas
Clty,

Tex.

DICK PATTERSON. 413 N. Mec-
Cadden Place, Hollywood, Calif.
PAT R. PATTERSON, 911 St
Charles Ave.. N, E.. Atlanta, Ga.
E. 139 W. Tth Ave..

PAVLIDIS.
ALI!EKT PICKERI\G, West Medway,

(“onshohocken,

GLFV\' S PlDGE 431 Azusa Ave..
Azuss. Calll

DANIEL PLATEK 225 Dirision Ave.,
Brooklyn Y.

‘lC'l'OR POLITI. 1024 Unquowa Rd.,
Fllrﬂeld Conn,

GEO. M. WIK3.

RADENHEIMER,
Rox 162, Excello. Ohio,

CORRECTION: Through an oversight we neglected to give credl( to Mr.

LAYON HIDDLE. E. High st. Rock-

s1lle,
e\(.‘K ROO\!Y 429 Stratton Street.
Logan. West Va.
JA\iES Ed RUST. R. R. 2, Green-

v I\Ll INT J. SADLOWSKIL, WIsWL,
100 Gale Avc., Meriden, Conn,
CLARENCE 0. 8CHWENGEL. 123 N
BBedford $t.. Madison. \Wisc.
GEORGE SKOBA, 1337 S. California
Ave., Chieago, 111,
SKOTNICKI,

IIENRY WISWwWL, 23
Woodley Court. Meriden. Conu.
IKOBEBT H. SMITH, 199-38 28t
.. Bayside, L. I, N,
GEORGB SMITH JR. 79" Sewall
t.. Augusta,
SI'LVE SUI\ODO\\'I(/ 13779 Gadle
Street, Detroit.
\ICH LAS SI‘ANOS 310 Market 8t..
Lowell. Mas
RICHARD SPERL]‘(G 100 Warner
Street. Nowpov R.
CHARLES QI'IRES 806 W. 135th
St., New York., N.Y
N, x 26 rk. 8. C.
VINCE and MARIE STASE.'. 5347
Priscilla 8t., Philadelphta
\'.\'r STAWSKI, d1t, 103 Lisri-
Ave., Morrlsrnle. Penna.
JAMES SUGIYA R.F.D. Box 131,
Auburn. Cal llt
C.. MILTON TINKER, JR.. West
Maln St., Niantie. Con
JAMES TOTH. 11702 Crofwn Road,
RF.D. H. Cleveland,
GEORGE TURKEY 1020 Fourth
Qtrect, S.W.. Massillon. Ohlo.
J.ol.l\AT (?LHT P. 0. Box 1124, New
FRANK \0\ I‘LTZ 8612 33 Road
El._ Elmhurs! Y.
\\'. J. ‘\’\.\ll\.l..\Cl:. 19"9 High 8t.,
L‘IbGL\L \\.\HBI.\GTO.\'. Noreross,
AUSTIN WARDMAN. 832 Linden
Avenue, East Pltishurgh. Pa.
DONALD D. WARNOCK. Eastern
Howard County Radio (lub. Con-
verse, [d
w. J. IG}{TMA\. 132 N. S5th,

Mlddlelown In

JACK WELSH, Ktniu m

CHAS. \ WERDIG, 16}9 lrrlnx St.
N.E.. Washington. D. C.

WALTER \\LY AND JB il' North
Ha¥lor §1., Brenham, Texa

NORMAN E \\'HITO\ 16 Green St..
{ireenwood, Ma:

'L \\'I\E l-l5 West Coryden St..

Bradford. I'a.
BER.\'.\RD and MICHAEL WOZ-
XE'M . 4639 South Winchester Ave.,
cal

GEORGE E. WOLFE. W6HPB. 1925
Ratlroad Ave.. Oroville, Calff.
DON R, YOCUM, Bettsville, Ohio,

CARL YOI’ \GQI IST. 1121-12 St
Lorsin, Ohio.
JAMES & BILLY ZACHARY.

W3DEE, Box 301. l.ittlefield. Tesas.
ARGENTINA

MAURICIQ KLEIMAN. Bdo., de Iri-
goren 940. Liuenos Alres City.

AUSTRALIA

LINDSAY HARRISON, 23 Victoria
St W, Brunswick, W16, Victoris.

s RID. 112 Chin  Chin 8t.,
Islington, Newcastle, N SV,

V. ITANMPS N “Broakvilie” 118
Jellims- St Toomvoomba. Qutenslnn.L

ALLEN E. W \T\O\ Lloyd Street.
Murto, Viel

\\Tll()\f ARHE\'\['LT VEIFR,
335 Water St. West. I".0. Bot 411,
Summerside. Irince Edward Island.

CANADA
JAC]\ DAYVIS., SWL-VEI. 27 Vernon
Halifax, N.§
\OR\I \}l E. b.\NK. 932  Wilder
ontre;
(‘IIARIFR TA\LOR 4 Water 8.
8t. Catherines. Ont.
ENGLAND

MAURICE (OUTU, 51 \\mgﬂc[d Bt.,
Tortsmouth,  Hampsh

DOUGLAS HALL, |01 F-zler Road.
Bradford, Yorkshi

HENRIG HOXN- \VILLIA\(S Radio
2FUW. 17, Glanselsig Road. Blaeny-
Cvm. Treherberl Glamorganshirs.

ERNE J. LOGAN. B8WL-2, 4
F'lnshuwe &t., Rengeo, Hertford.

A, OGLESBY. 81, Stockton Lane,

York.

HARRY RICE. % 73 Norfolk St
King's L_\nn. Norfolk.

FLORENCE TARBOTTON. 28 Curzon
Rd.. Bradford Moot, Bradford. York-
shire.

NEW ZEALAND
W, I TAGE, 208 Aro Street. Wel-

lington, 2
LES. W. SUTHERLAND. 28 Milton

8t., Hamilton,

NORTH IRELAND

PATRICK F. DOXNNELLY,
mar’’. Balmoral. Belfast.

SOUTH AFRICA
GRUSD. 3% Mll[bwmo Bd..
Bertrams, Johm esbur|
DAVE D. KRAMER. G“‘ Honey 8t.,
Berea Johannesburg, Transvaal.
JACK LEVIN. 13 8alt River RA4..
Salt River. Capetown.

Andrew Tait for the

“‘Shall-

Lou

excellent constructional work he did on the Television Pre.Amplifier described by Ricardo Muniz in

the May issue of this magazine,
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RCA Institutes Catalog

® A CATALOG (#3908) has Dbeen jssucd by

RCA Institutes, Inc, The catalog outlines class-
room and laboratory facilities in hoth the New
York and Chicago schools, stulent unplu)mcnt
living accommodations and expenses. requirements
for admis<ion and the courses in radio and tlec-
trical communications, television, radio servicing
and commercial radio operating. Also outlined are
the preparatory course and briefly an interesting
home-study course.

Book on Electrolytic Capacitors

® ENCGINEERS, ~avic men. students and  ex-

{Jtrnncmur\ will find the complete story of cleer
(ru lic capacitors in the 300-paxe book. *‘Electro-
Ixtic Capacitors,” by Paul McKuight Decley, pub-
lished by Cornell. Dubilicr Electric Corp.

Approximately the fir<t half of the book is de-
voted to i comprehensive treatment of the theory.
design and acturl manufacturing  considerations
nuol\cd The second half gives practical informa-
tion on_specific characteristics. applications, testing,
life, ndvantages and limitations of various types,
cte, One entire chapter is devoted to A.C. electro-
Ixtics and_their application~. with special attention
10 mdustn.ll appl:cations.

The “Appendix of Useful Information™ offers a
complete  presentation  of  useful  measurement
methods and similar data.

““Manual’’ Now Free

® THE Manual of Radic Servicing, a 32 page

booklet issued by Supreme Publications and
formerly sold for 10c is now offered free to the
readers of this magazine. This book should be o
interest to hams, experimenters. servicemen and
fans for it contains many important hints on radio
operation and servicing. In maxing your request
for a copy refer to booklet No. 116A.

BOOK REVIEW

TELEVISION, by V. K. Zworykin and &. A.
Morton. Contains 846 pages, &/ x ¥ inches, 50%
fguresNPubI-shed by John Wiley & Son, Inc., New
York, N. Y.

The name of Vladimir K. Zworykin on ary book
means that it is highly authoritative and absolutely
accurate. While that of Dr. . A, Morton is
somewhat less familiar, it is also weli known that,
he like Dr. Zworykin, is associated with the Elec:
tronic Research Laboramry of the RCA Manufac-
turing Co., and therefore is an authority on the
subject on which he writes,

The book, which is copiously illustrated with
photcgraphs diagrams a-d graphs, gives the reader
a fhorou? fgmu"dl g in television theory and
practice. lts first section deals with such fundamen-
tal physical principles as elect-on emission, elec-
tron optics, vacuum practice ard fluorescent
materials.

The second section covers the transmission and
reproduction of television images and discusses
video pickup devices a-d picture reproducing
systerns otfier than the sfardard cathode ray tube.
Among the syslems included is that used by
Scophony in Englan

The third section of this work deals with the
lconoscope, the Kinescope, the electron gun, video
am lifiers, scanning and sy-chronizing circuits

transmitter and receiver corsidered as a whole.

THE VICTORY OF TELEVISION, by Phlhp Kerby,
contains 120 pages, size 5%;” x B'/ and is pub-
lished by Harper & Brothers, New York and Londen.

The author has been publicizing television for
NBC. This volume commences with a discussion of
the early begianings of radio and discusses briefly
some of the television pioreers. By far its greatest
portion is devoted to rmodera television. It de-
scribes, in layman's language, what goes on in a
modern television studio and ‘tells of problems er-
countered in lighting the subjects adequately for
the comparatively insensitive iconoscopes.

Mr. Kerby considers the new medium as possible
competition for the motion pcture, theatre, and
radio. He discusses what types of proirams are
suitable for telecasts and the problems which spon-
sors will _encounter. Firally, he teils how tfelevisio~
will be financed and predncfs its future. The latter
portion of the book is devoted ta F.C.C. regula-
tions on television, a dictiorary of television terms,
and an irdex. An B-page i~sert of photographs sup-
plements the illustrative frontispiece.

SIMPLIFIED FILTER DESIGN by J. Ernest Smith,
Published by RCA Technical Press, New York, &4
pages. Size 8/2x 11°,

The essential material of this book is organized
and whipped into shape by RCA engineers and
while it does not contain & comprehensive treat-
ment of filter theory, and assumes that the reader
has a fair lnowled?e of the subject, it does present
a rapid method of accurate filter design. In it the
usual filter theory is supplemented with a system of
graphs, which tremendously reduces the necessity for
wearisome mathematical calculations. Its numerous
tables and formulae, together with the circuits and
graphs, make it vmually a "'must’ for the design
engineér.,

RADIO & TELEVISION
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| Cover the Pacific Coast!

(Al times arc P.S.T.)

Lyle M. Nelson

@ WITH the outbreak of hostilities between

Germany and the Scandinavian countries,
short wave radio took on an added impor-
tance here in the Pacific slope of North
America. Many short wave fans spent al-
most 24 hours a day by their radios. listen-
ing to the latest war news direct from
London, Berlin, Cepenhagen, Oslo and
Paris.

The British Broadcasting stations were
on the air almost continuously with news
flashes. As always, GSD on 11.75 me. and
GSC on 9.58 mec. were the best here.

Reception from Berlin still is mostly
confined to the North American program.
trom 1:50 to 7:50 p.m. over DJD on 11.77
me. and from DJB on 15,20 mec, on the pro-
gram for Asia and the Far East.

Paris is well received here on the 11.71-
megacycle frequency daily from 5 to 9:30
p.m. In addition to this a special early
morning program for the United States is
heard on 15.13 me. from 7:30 to 8 a.m.

Kendall Walker of Yambhill reports a new
station announcing as *Radio Andorra” (in
French) on 11.85 mc. This station, he says,
is broadcasting experimentally and can be
tuned irregularly throughout the mornings
and afternoons.

Several listeners have reported hearing
the Finnish stations in Lahti back on the
air with English news broadcasts over OIE
on 15.18 mec. from 10:20 to 10:30 a.m., near
12:45 p.m. and on OIF on 9.50 mc. during
the late evenings, usually near 10 p.m.

Kurt DeWitt of Portland, Oregon, writes
that MTCY con 11.74 mc. is booming through
to the Pacific Coast with the volume of a
local station each night from 9 to 11 p.m,
The broadcasts begin with an English news
summary which is followed by talks in Eng-
lish, and native Chinese music. At 11 p.m,,
just before closing down, another English
news summary is given.

Paraguay’s ZP14 again is making its pres-
ence known on 11.72 mec. now that CJRX
has shut down. This powerful Paraguay
broadcaster is on the air every night until
5 pm.

Another South American still listed in
the logs of Pacific Coast DX'ers is HCJB
of Quito, Ecuador. HCJB has a program en-
titled *The Friendship Hour” daily at 6
p.m. on 1246 me. Installation of the new
transmitter has greatly improved reception
here,

After a long absence from the air, VPD2
of Suva, Fiji, has returned to 9.54 mc. and
now is broadcasting from 10 p.m. to 1 a.m.
Mr. Walker reports good reception near the
first of the program.

OLR4A of Prague occasionally clears the
QRN on 11.84 mc. and reaches the Pacifie
Coast. Best reception is at sign off at 6 p.m.

Some morning when you're in the mood
for a good variety program. slip around to
953 mc., the hideout of ZBW3 of Hongkong,
and you'll be treated to the latest in popular
dance tunes, played by the Hongkong Ball-
room orchestra, with typical Chinese music
as a second course. ZBW3 is on the air from
2 to 7 am. and is one of the best stations
heard here on the coast.

English news, with a Rome slant, can be
tuned at 6 each night on either 2R0O4 on
11.81 or 2R0O9 on 9.67 mc¢. Both stations are
fair here, with 2R0O4 usually the better.

Manila’s KZIB on 9.49 me. and KZRM on
9.57 me. continue to be among the best of
the Far Eastern short wave stations.
KZRM is on the air from 2 to 7:30 am.
while KZIB is listed as 2:30 to 7 a.m.

2RO6 on 15.30, 2R0O4 on 11.80, 2R0O3 on
9.63 and 2RO11 on 7.22 mec. all carry the
American program from Rome from 5:15 to
7:10 p.m.

A recent letter from CR7BG, received by
John Cavanagh of Oregon City, reveals that
a special English program now is being
broadeast for North America daily on 15,285
mc, from 4 to 5 am,

Two new Moscow stations now are broad-
casting on 11.65 and 9.69 me. according to

{for June, 1940

Radio Listener

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 work. Use this list freely.

Firm Business Offer No. | Cost ;,4 afc-
ABC Radio Laboratories Set Mfr, Information Free 99
Allied Engineering Institute | Kit Mfr. Circulars Free 95
Allied Radio Corp. Mail Order 172.Page Spring Catalog Free 81
American Radio Institute Radio School Booklet Free 67
Amplifiers-Distributors Corp. | Intercommuni- Catalog Free | 103
cation System
Bliley Electric Co. Parts Mfr. Circular D-2 | Free 85
Engineering Bulletin E-6 10¢
Bulletin E-7 | Free
Circular A7 Free
Bud Radio, Inc. Kit & Parts Mfr. | Catalog Free 83
Bunnell, J. H., & Company | Code Keys Catalog Free 92
Burstein-Applebee Co. Mail Order 1940 Catalog 56 Free 80
Cameradio Co. Mail Order 1940 Catalog Free 80
Candler System Co. Code Course Book of Facts Free 83
Carter Motor Company Radio Apparatus | Circulars Free 93
Dodge’s Institute Radio School Catalog Free 67
Gold Shield Products Mail Order Catalog Free | 100,104,
115
Hallicrafters, Inc. Set Mfr. Literature Free | B.C.
Hammarlund Mfg. Co, Set & Parts Mfr. | 16-Page "HQ" Booklet Free 85
“40" Catalog Free
Harrison Radio Co. Mail Order Information Free 85
Henry Radio Shop Mail Order Information Free 92
Instructograph Company Code Machine Information Free 93
Kadette Radio Corp. Set Mfr. Information Free 97
Kenyon Transformer Co., Inc. | Parts Mfr, Amplifier Bulletin “S" | Free 80
Catalog Free
Lafayette Radio Mail Order Catalog Free 80
Lancaster, Allwine & Rommel | Patent Attorneys | Booklet Free | 113
Lektrofone Products Contact Micro, Mus. Circular Free | 104
Mass. Radio School Radio School 60-page Catalog Free 67
Midwest Radio Corp. Set Mfr. 1940 Catalog Free 97
Miles Reproducer Co. Recording Equip. | [llustrated Bulletins Free 9
Millen. J., Mfg. Co., Ine, Parts Mfr. 1940 Catalog Free 89
National Company, Inc. Sct & Parts Mir. | Catalog Free | LF.C.
National Radio Institute Radio School 64-page Book Free 65
National Schools Radio Scheol Literature Free 67
Nelson Co. Used Courses 72-Page Catalog Free | 104
New York Y.M.C.A. Schools | Trade School Booklet Free 67
Par-Metal Products Corp. Parts Mfr. Catalog Free 97
Radio & Technical Publ. Co. | Radio Textbooks | Circulars on each Book Free 101
Radio City Products Co. Test Instruments | Catalog 122 | Free 9
Radolek Co., The Mail Order 1940 Radio Profit Guide Free | 127
RCA Institutes. Inc. Radio School Catalog Free 67
RCA Manufacturing Co.,Inc. | Set & Parts Mfr. | RCA Ham Tips Free | 1.B.C.
Scott, E. H.. Radio Labora- | Sct Mfr. Literature Free 79
tories, Inc.
Sprayberry Acad. of Radio | Radio School 52-page Book Free 67
Teleplex Co. Code Machine Booklet S-6 Free 89
Triplett Electrical Inst. Co Parts Mfr. Information Free 93
Tri-State College Radio School Catalog Free 67
United Radio Co. Mail Order Catalog Free 89
T. S. Hite of Los Angeles. Both stations are HVJ booms through on 11.75 me. from 7

testing irregularly during the early morn-
ings and afternoons, he says.

ROUND 'N’ ABOUT ., .. from listen-
ers’ reports. JZI heard here on 9.54 me.
from 4 to 6:30 am. .. . KGEI, G.E'’s San
Francisco station, is excellent on 15.33 from
3:30 to 8:15 p.m. . . . Buenos Aires sta-
tion, LRAS, occasionally heard on 17.83 me.
on Fridays from 2 to 2:30 p.m.... TILS on
6.14 of San Jose heard from 7 to 8 pm. . ..
PSE, 14.94 mc., carries same program as
PSH from 3 to 4 p.m. . .. The Vatican’s

Please Mention This Magazine When Writing Advertisers
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to 7:30 a.m. on Tuesdays . ... XGOY (?)
heard on 9.55 mec. from 6 to 6:40 am. . . .
ZTE of Durban, South Africa, scheduled on
11.77 mec. from 8:45 to 11 p.m. daily . ...
Best English news broadcasts from Lon-
don here are at 5:15 a.m. over GSV, 17.81
me.; at 8 a.m. on GSF, 15.14 mc.; at 10
a.m. on GSI, 15.26 mc.; at 4,30 p.m. on GSD,
11.75 me.; and at 8:00 p.m. on GSC, 9.58 me.
and GSD, 11,75 me. . . . Japanese govern-
#icnt will expand overseas broadeasting dur-
ing 1940. ... Spain also planning new short
wave transmitters,
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Station List

World Short Wave Stations

(Revises only published this month; for complete list see last issue.)

Me. Call Me.  Call
26.135 WSXAU OKLAHOMAOCITY, OKLA., 11.49 SHORT WAVE STATION LIST 11.830 YLW3 PEIRTH W, AUIS'gRALIA.*OIS 3"6 o
m., & am.-10 pm. -5 am, 12. pm Afri
Owing to lack of space, the complete World X COLONI RUGUAY. 2537 m.
26050 WIXTC  MINNEAPOLIS, MINN., [1.52 m. Short Wave Station List will not be published 1875 CXAl4 Rel. LR: 3'5,03050
Relays WCTN 10 am.-8 pm. hereafter. Readers who are interested in having 11.820 XEBR HERMOSILLA, SON. MEX 25.38
26,050 WIXH SOUTH BEND, IND, 1152 m. complete copies of the RADIO & TELEVISION m., Addr. Box 8. Relays XEBH.
Addr. South 8end Tribune. Re- "Short Wave Station List'' may obtain same 10 am.-4 pm., 8-10.30 pm. ler.
lays WSBT-WFAM 2.30.6.30 pm., free of all cost. Slmply send a self.addressed 11810 2RO4 ROME ITALY, 254 m., Addr.
exc. Sat,, Sun. and Thurs. envelope (legal size, about 4”x9”) bearin IAR.. Via' Montello 5. Daily
26500 WSXPD ST, LOUIS, MO., I1.58 . Adar. CT'ET.’E'?' 53, S%ﬂvw‘!"SSfonon 5,15' RQD'Y 1-2, 3.30-3.45, 4.30.455, 7.20-9.25,
Pulizer Pub. Co. Relays KSD, & esey |fb Yo Mhoni 9.30.10.55, 11’ am.-2.25, 2.30-5.30,
10 am.-1, 4-8 pm. :h:fgr:plcin Station List will be sent you withou %7 55, 8. IS |0 10 pm. te N. A.
o ws 10
B0 WIXOK ST LOUIS, MG el ™ Relovs 11800 JZd TOKYO, JAPAN, 25.42 m.. Addr.
St. Louis Times-Sta elays 7
KXOK. Irreg. Call BroadCashng_ ‘Co. of Japan,
Add Me. o Overseas Division 12-1.30 am. fo
21.540 WPIT  PITTSBURGH, PA., 13.93 m. © || 15190 XGOX SZECHWAN, CHINA. 19.75 . N A News |203 i Also 79.30
Grant BId3. Relays KDKA 9.1 8.30.9.30, 10-11.05 pm. to N.A. 24, .
am. 11.30 pm..l am. to Japan. 11.800 COGEF MATANZAS CUBA 25,42 m.,
21,530 GSJ DAYENTRY, ENG., 13.93 m., 5.40- 15.190 OIE LAHTI, FINLAND. 19.75 m. Addr Addr. Gen Bg'ancgurf 5l. Re-
8.45 am. to East. (See' OFD, 9.5 mc). 9 am..5 pm. lays CMGF. lrreg.
21500 WGEA  SCHENECTADY, N. Y., 1355 m. || 15.170 TewA GUATEMAU\ CITY. GUAT.. 19.78 || 11.79 WRUL  BOSTON, MASS., 25.45 m., Addr.
General Electric  Co., Irreq. Addr. Ministre de aaes iy {See 15.130 me.) Il am.-8 pm.
Replacing WGEA, 15.33 mc. Daily 12.45- 145 pmy Sum. 145 || 10780 — SAIGON, INDO-CHINA, 25.47 m.
18.480 HBH GENEVYA, SWITZERLAND, 16.23 m., 5.i5 pm. 6-10.15, 10.30-11 am. to N, A,
Addr. Radio Nations. Fri. 845- || 15170 Ky OSLO, NORWAY, 19.78 m. Daily 6.35-7.15 pm., i2.05-12.45 am.
10.15 am. to Asia. 12.30-4 pm., Suns, to 430 pm. || 11.780 HPSG  PANAMA CITY, PAN., 25.47 m.,
17.620 2ROB ROME, ITALY. 16.84 m., Addr. (See o eration uncertain. Addr. Box ||2| 12-1.30, 6-10 pm.}
2RO4, 11.81 me.) 4.30-7.15, 7.30- || 15.160 DXS BERLIN, GERMANY, 1979 m.. Sun, 9 am.-
750 am., 9.30-10.55 am., 6-7.55 Near 6.45 am. irreg. in Par. with 11,775 MTCY HSINKING, MANCHUKUO 25.48
. 15.155 S8BT MOTALA, SWEDEN, 1980 m. | Sta ddio oo TBr“d“ﬁ:'"g
) B A m. |- tation | Daido-Taigai, Hsin-
17810 Gsv D?_‘&FE“.,‘&._§5“§;‘_"§2-NL€"’A,,,’:,: 430 pm., 89 pm. to N. A. king. 130220 to N. A. Also
News' 81511 amm. 15.150 YDC IANDOENg JﬁVAqI?Bm Asdc:r 8.40-9.30, 9.50-10.50 am., 4-4.50
ST N. I. R, 69 pm, ex. Sa pm.
17.600 OIH LAHTI, FINLAND, 16.85 m. lrrg. 1030 pm.-2 a=. Sat. 7 pm.2 || 11.760 2ROIS  ROME, ITALY, 2551 m., 11.40 am.-
17.790 GSG DAVENTRY, ENG_, 16.86 m., Addr. am., daily 4.30-10.30 am. 3, 8.30-7 pm.
BB.C.. Londo~. 540845 9-11.30 | 5 a9 e3¢ DAVENTRY, ENG., 19.82 m.. Addr. || 11740 HVJ YATICAN CITY, 2555 m., Tu. 6.30-
am. {See 17.79 mc.) 3.305. 9-11.30 7, 10-10.30 am., Thurs. 9-9.30 pm,
17780 WNBI  BOUND BROOK, N. J., 16.87 m., am., 3.50-6 pm. 1,740 CBII74  SANTIAGO, CHILE. 2555 m_ é-11
Jddr. ';':'E’uf;°:d~4_$€l'5- am“"}; 15.130 TP8 PARIS, FRANCE, 19.83 m. Broad- pm. Sun. 611 pm.
Sor Amey, roPS. 415 pm- Ggste to U S 1030-11. 1130 ame- || 41740 CRERC LUANDA, ANGOLA, 2555 m.,
6.45-8 am., 2-4 pm.
17.765 TPB3 PARIS, FRANCE, 1689 m. Addr. || 15,130 WRUW- BOSTON "MASS., 19.83 m., Add
98 Bis. Bivd. Houssman, '‘Paris WRUL World-Wide écasig Foundar 11738 LKQ OSLO, NORWAY, 2556 m., 10 am.-
Mo dial.” 5-10 am. to Asia. tion. University Club. 8.45.10.30 g;?f&?l‘f“&elﬂﬁ;ﬁ’”"'2‘3° pm.
15.410 Rv9% MOSCOW, U.S.SR. 1947 m. pm. Ex. Sun.
Irreg. 15120 HVJ VATICAN CITY, 198¢ m. Sun, || 'I7 YUE ~ BELGRADE, YUGOSLAVIA, 2556
5330 KGEl  SAN FRANCISCO, CALIF. 1957 Thurs. 8309 pm. to N. A, 11730 WRUW. BOSTON, MASS., 25.58 m.. Addr.
Mo ddp General Electric, Co. |l 15.040 RKI MOSCOW, USSR, 1995 m. WRUL World-Wide B'casty Founda-
- A5 P 0 50. America. Works Tashkent rear 7 am.; at tion, Uriversity Club. 8.45-10.30
15320 OZH SKAMLEBAK, DENMARK, 19.58 presert rot sked. pm. Ex. Sun.
m., Oper. uncertain. 15010 JZK T?‘KYOQ 9JAPANf 1999 m. Heard || j 718 CR7BH LAURENCO MARQUES, PORTU- -
15.310 GSP DAYENTRY, ENG., 19.6 m., Addr. ere 89 pm., festing GUESE E. AFRICA, 25.6 m. Daily
gee 1779 mc.y 25 ame fo Near || 14180 KFJEG CANTON ISLAND, 21.16 m.. on 12-1, 4.30-6.30 am., 12-4 pm.,
ast, 1.30-3.30 to N. A. sked. 2.30-4.30 am. un. 57 am., 10 am.-2 pm.
15300 2RO&  ROME ITALY, 1961 m., I-2 59.25 || 12486 HIIN  TRUJILLO CITY, DOM. REP., 24.03 || |) 718 TPA4 PARIS, FRANCE, 25.60 m. (See
am., Il am..2.35 3.5.30 pm. For m. 1140 am..1.40, 7.10-9.10 pm. 15.245 me.) 1.5.15 pm. to Africa.
A, 8.15:10.17 pm. News at 10. || 12.000 RNE MOSCOW, USS.R., 5 m, 6.30- 6-7.45, 8 om.-12.30 am. to N. A.
15.290 YUD3  DELHI, INDIA, 19.62 m. Addr. Al' 730 am. 7830 pm. [(Erg.). || 1700 HPSA  PANAMA CITY, PAN., 2564 m.
India Radio. 1.30-2.30, 7.30 ar.- 8.30.10 prm. Su-s. 6.30-10.30 &~ Addr. Radio 'Teatro, Apartado
12.30, 9.30-11.30 pr. 7-10 pm. 954, 7-10.40 am. 5-10.45 pm. Sun.
15.290 LRU BUENOS AIRES, ARG., 19.62 m., 11.895 RIG MOSCOW, U.5.5.R., 25.22 r., 5.30- 6.10.45 pm.
Addr. El Mundo. Relays LRI 6, (French), 6630 am. {Eng.) 11400 CJRX  WINNIPEG, CANADA, 26.32 m.,
79 am. 11.895 XG6O0Y SZECHWAN, CHINA, 2522 m. Addr. James Richardson & Sons,
13.285 CR7BG LOURENCO MARQUES, MOZAM- 530.7.35 7.40.9, 9.40-11, [].10- Lid. Off at present.
BIQUE, 19.63 11 7:8 ‘am. to 1150 om. 2420 430620 pm. || {1046 CSw3  LISBON, PORTUGAL, 27.17 m.,
News 615 a~. 5 p~. Addr. Nat. Broad. Sta. 11 am.-
15.280 DJO BERLIN GERMANY, 1963 m. || 11.885 TPA3 PARIS, FRANCE, 2524 m. (See 2 pm. Suns. fo 3.45 pm., fo
Addr. Broadcasti~g House. 12.05- 15.245 me.) 1-4, 10.15 am.-5.15 Angchs.
a0 es DA]vé?qraR"} El’:\&s 9 ok . pm. to Asia and Africa. 10,955 CR6BD BEZlenglaA ANGOLA, 27.39 m.
15. | 19.66 m., Addr. . o
(See 1779 me) 12575 am. [[ 11880 TPB7  PARIS, FRANCE 25.25 m. 445745 I 10.s00 vsp SAN SALVADOR EL SALVADOR,
12 am.-3.30 pm. to Africa. NA Ne';/S‘IB.Ol II-.BOIpm. |‘2_|5 28. m., 1-3, 630-11 pm.
15.255 CR7BD L%?gsr;coqh#kouess, Mg%ﬁu- A ' 19.29% DIC BE%LI;! GERMABNY |29 1S m., 4.50-
. 19, . ee H | pm. to Brazi
i Sred. 11873 YUM MADRAS, INDIA, 2527 m. 6.30 .
15250 WRUL  BOSTON, MASS. 19.67 m.. Addr. m.-12.30 pm. 10260 PMN 5’};‘,2%%";6”“:,‘:: HGD S
lélmve'rsrfy Club Il am.-83 pm. 11.879 WPIT PlTSTSBUzRGSP'é, PA.), 325.37 r~. Addr. 4.30-11.30 am. Ex. Sun
un, I e. (See 21.540 me.) 3-10 pm. 19.070 — DEUTSCHE  EREIHEITS SENDER,
15.245 TPA2 PARIS, FRANCE C1948 ., Adde || 11870 YLQ2  SYDNEY, AUSTRALIA, 2527 m. zvazm Joc. |n Germany unders
‘;}B Bas_ IBIv5d9 I-gaussm:nn. Paris 230-3.30 a~. cover
tondial" 5-9.45 am. to Asia. . Q
1. DAVENTRY, 2530 m. || r0.042 DzZB PODEBRADY BOHEMIA 29.88 m.
15.240 YU$ BELGRADE YUGOSLAVYIA. 1948 560 GSE (See ||_75E',‘n3 23_?2_;“5,:_"‘1; 2.40-3.25
15.230 DXT BERLIN, ééri.i;r«'v’ 3956 . 89 Asia: 6.249.15 pm. to S A. 795 oY e Jg:?%HUK?? G
. . 19 m. 0 elays aily am orks
a~. to N. A. in Par. with DJB. 11.855  PRFS Rln? DSESSJ7A2‘§1IRO' BRAZIL, 25.31 Z;:akyo occasionally in early am.
15210 WPIT  PITTSBURGH, PA., 19.72 ra.. Add ner per. uncerfain.
(See 21 F40'me ) 10 am. 3 peo b5 || 11880 HAD3  BUDAPEST, HUNGARY, 2532 m. || g9ee5 EAQ  MADRID, SPAIN. 3045 ., Addr
Addr. Radiolabor, Gyali Ut 22. . O. IR 5.7.30, .30-9.30
15.200 DJB BERLIN, GERMANY, 1974 m. Serd Gk (e Tk pm. fo N. A. Sat. 13 pm. to
Addr.” B'¢'stq. House: 12.05.6- || 11.845 TPCB PARIS, FRANCE, 2533 m. 10.30- Canary Isl. News 8.40 pm.
6.30-9  am.:  [I.10-11.40 ar. 11, 11,30 am.~12.30, 1.15:4.15 pm. 9835 COCM HAVANA, CUBA. 3051 m. Addr.
450-10.45 pm. for N. A. News to N. A, Transradioc Columbia, PO. Box
6.45, 8.15 am.; b, 8.15, 10.30 pm. || |1 g40 OLR4A PRAGUE, BOHEMIA, 2534 m., 33. 8 am..12 mid. Suns. § am.-l|
15.195 TAQ ANKARA, TURKEY, 19.74 m. 5.30- Addr.  Crzech Shortwave Sta., pm. CMCM.
7.30 am. News ir English at 7.15 Praha XII, Fochova 16, Daily || 9.825 SVJ ATHENS, GREECE, 30.54 m. Heard
am. 79 pm. to No. Am. near 830 am.
120 RADIO & TELEVISION
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Station List

Mc. Call Me. Call Mec. Call
9.815 IRF ROME, ITALY, 3057 m. Works || 9.550 YUB2 BOMBAY, INDIA. 3141 m. Addr. || 680 YNOP MANAGUA, NICARAGUA 43.83
Egypt afternoons. Relays 2RO, All India Radio. 9.30-10.30 pm.. m. 8-9.30 pm.; Sun. 2-3 pm.
?.10 5.42 am. Daily 1.50-2.30 pm., g30330 am. (Sat. 1-3.30 am.); £.780 HIH SAN PEDRO DE MACOR!S DOM.
1o N, A, at. 9.30 pm.-4 am., Sun. 5-& am, REP., 4425 . 7.8 . Sun.
9.740 CSw7 LISBON, PORTUGAL. 3080 m. 9.556 XETA MONTERREY, MEXICO, 3138 m. 5.20-6.40 pm.
Addr. Nat. Broad. Sta. 2.15-3 Add. Box 203, 8.45 am.-Mid. £.960 YNRS MANAGUA. NICARAGUA. 4438
pm. to fur:ﬁn;: Ex. Suns.i 356l 9.560 OAXAT  LIMA, PERU, 31.38 m. 7.8, 1130 || m. 6.40-10'40 pm. o
im to N AL ' 0538 VPD2 sJ\Z,\ & ?;IJF;mISLANDS s 6485 TGWB  GUATEMALA CITY, GUAT., 4 <0
9.205 ZHP SINGAPORE, MALA\;A N GRS ML e S
|2420?|4‘(‘J° :m S::’/esma;m a?r ven 7re Ausiralas;:ﬂgd s| 4SIO amRIc p;.-l;.ls amI.ZSun. L0.30 am.-5.15
A L oune 5 ROBERTS HT AFRICA. pm., 7 pm.-i2 m.
5.685 TEWA  GUATEMALA gr‘nTY-EfUSAUT;- 0.58 35 ., 35950 am.. Sun. 330 || 6385 1AC COLTANO, ITALY, 47.20 =.. 3-3.25
7 pm.-mid. 9.520 OZF SKAMLEBAK, DENMARK. 3151 || 6335 OAXIA ICA. PERU, 47.36 m., Addr. La Vo
9.885 RV96 Msgoc(?w, U,;f‘s'Rg%%"a m. 2 330, o Addr Sotsradiefor ien. Heibe ce- Ch‘cl‘;m AR L
: Ll NSLET RS Ml ergsgade 7, Copenhagen, 8-l
9.680 XEQQ MEXICO, D.F., MEXICO, 3099 m. pm. to N. A. Gperat on uncer §.315 OAX4G LIMA PERU 47.62 ™., Add-.
955 am..12.45 am, tain, Aparfado 1242, Daily 612 mid.
9.680 TPC23  PARIS, FRANCE, 30.99 m. "Paris || 9:520 RV9% MOSCOW U.S.S.R., 3151 m., 1-6 || 6310 HIZ CIUDAD TRUJILLO, D. R., 47.50 .
Mondial™ 13 am., 1.20-4.15 p-. {Endlish 3-3.30, 4.30.5 .) Dailysealta:e7p:05un. 11.40 'am.-12.40
9.480 VYLQS SYDNEY, AUSTRALIA. 3099 r. "a. pm pm
. Addr. Dept. of Irfarm. 2.4, 6.30 7 9.510 €58 DAVENTRY, ENGLAND, 31.55 m. || £.290 HIG TRUJILLO CITY, D. R., 47.6% m.,
78 to N.A. E.'5 845 10.3011.30 12.57-3.15 am., 3.50-4; 6.24.9.15, 7.0 8.40 am. 1140 am.-2.10 pa
am. o N.A. 937 pm.-12.30 am. to 5. A. 340940 pm.
9.675 — SAIGON, INDO-CHINA, 31.01 m., || 7505 YUD BELGRADE. YUGOSLAVIA, 3157 || 6.245 HIIN CIUDAD TRUJILLO, D. R., 48.04 m.
Addr. 17, Place A, Foray. "'Radio ~., 7.55-8.55 pm. 16 S.A. Addr. “'La Vor del Partido Dom-
Buy cordry.” 7.33-40.30 am. frreg. 9.500 OFfD LAHTI FINBLAND. éI.SB m., Addr. imcaro. 11,40 ar.-1.40, 7.10-9.10
- Fo gh s . Heis™ud, B
%466 2009 ROME. 51;6\2‘(.6335_07446“5:-40 a. 2003 e O TEET 00 162 GUATEMALA CITY, GUAT.. £33
33, 5306, 6.30-7. . . m., r. Dir. Genl, © ectr.
9.660 YNCM BLUEF;EIlbDS NICARAGUA, 3,06 || 945 TAP AN;(;OR:_.“‘T%OKSE 3»5;73,?'1508# Commun. Reiays TGI Mon. Fri.
9.660 LRX BUENOS AIRES, ARG., 3106 m. || 9360 COBC  HAVANA, CUBA, 32.05 m. Add. 7.30-10 am.. é‘s"-33°_8'°;“,-; Sat. &
Add: El Murdo. Reiavs URi P.O. Box 132. 7 am.-12 mid. Sun. 2 i ’
530745 am.. 108 ameb) pr. 7 am.-10.30 £m. 5190 HVJ v;mcmg ng, 447 m., Wkd s
. o : . : 2-3 or 3. [2ah
) 9.345 HBL GENEVA, SWITZERLAND, 32.11 m.,
9.660 HVJ VATICAN CITY, 3’0';2”;“”-1_5“,\"46&__5-38? Addr. ' Radio  Natiors. Mon . || 6170 DX¢ BERLIN, GERMANY, 48.62 ~., 2.40-
Thurs. 6307 a=. 6-8.15. €30 #ed., 6.45-8.15 £ 3.25 pm. News 2.50 pm.
€45 pm. to N. A, 9.395 HI26  CIUDAD TRUJILLO, D. R. 3228 [| 6150 HIIC LA ROMANA, D.R., 48.78 m.. “'l3
9450 1ABA  ADDIS ABEBA, ETHIOPIA_ 3107 =i 7.10-B.40 am., 1140 2~ .-2.10 Vor ce la Feria"—4.55:6 or 8 p
m., 3.30-5.30 {Sun. 2.305.30 . 7.10-9.40 pm. 6.140 WPIT PITTSBURGH, Pa., 48.86 m. Adar.
am.} 8 am. 230 pm. 9.205 PYA2 RIO DE JANEIRO, BRAZIL, 32.59 Westinghouse Electric & Miq.
9.656 DJW BERLIN, GERMANY, 3 09 ~. 4.50 - 55.55 pm. Co. Relays KDKA 10 pm.-12 =74,
L1050 pm. for S, A, 90:0 TYAZ  PARIS, FRANCE, 33.19 m. 1.30| 6137 CRIAA LAURENCO MAROUES MOZAM-
9.650 CR7BE  LOURENCO MARQUES, MOZAM- am.. 130, 2.30 and 4 pr. AR S AFRICA, 4887
BIQUE, 31.09 m. Addr. P. O. Box || 8.560 COKG  SANTIAGO, CUBA, 3348 m. AdJr. A f,°nf EIERE
594. 24 pm. to Porrugal. Box 137. 6.40 am.-Mid ite: i, A - ‘
9.645 LLH OS.LC?'C NPIR.I’\‘TJQOY.ai:.IUSl: P;bl?a 8.850 COCQ H:Xﬁf;lAa,mCUBA, 33.90 m., 4:5C 6120 WCBX NEW YORK CITY, 49.02 m., Addr.
. szaE::.HopeNanog ur;qcer*al;- . 8700 COCO HAVANA, CUBA, 3443 m. 7.3 S Gl
9.445 XGOY WAN, HINA 1 r. -, d
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TELEVISION FOR WAR
® THE .lrmy and Navy Jownal has  genev, they would take over the NBC. a READERS

pointed out that a recent television broad-

cast

{described on

page 5 of the May

R. & T.) in which a television pickup in
an airplane radiated images of the terrain
beneath, might be adapted 10 U. S, defense.
This publication said that the demonstration
proves the potentialities of the new art for

war time use.

Particularly as “the services

realised that in a Hme of national cmer-

for June,

1940

subsidiary of the RCA, which is an mer-

fean owcned corporation,

which are

tie

ey

retired and rescr
and Nar” The publication's

the cvecutizes of

e officers of

article concludes by referring to the art as

one whieh

“pronises to be not only cnter-

taining and cducative for the general pub-
lie, but of tHimitable scroiee in connection
with the defense of the conntry.”
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FREE NEW BOOK

With $1.00 5a65cti/2tion to RADIO & TELEVISION
GET THIS BRAND NEw 1940 Radio - Television ieejztence Bnnual

e S

ITH our compliments, we want to send 2z copy of the 1340 RADIO-TELEVISION REFERENCE

ANNUAL to you FREE, if you will simply take advantage of RADIO & TELEViSION magarine's
specia) subscription offer NOW. This offer is being made for a limited time only.
The 1940 RADIO-TELEVISION REFERENCE ANNUAL has 68 D!?Ql. large size 8'% x 1%, with
over 70 illustrations. The contents of this book has never appeared before in handy book form. Its p 11
covar practically every branch of radio sound, public address, servicing, television. construction arti
for advanced radio men and technicians, time and money-saving kinks, wrinkles. useful circuit |nfwma-
tion, ‘‘ham‘' transmitters and receivers, and & host of other data,

The Annuals have always been regarded as a standard reference work for every practical braneh of radie
oparation and service. This 1940 nditwn ably sustains this reputation. Every radio man wants & coby
of this valuable book. Just as this book will be of unquestionable walus to you, 30, too, will every
monthly issue of RADIO 4 TELEVISION. This magazine brings you big valuu every month. It keePs you
Intelligently inhir about new donlopmmh in radio and television, the news. want it
fully but coneisely. want it first—that is why you should read RADIO & ‘l’ELEViSION regularly.

This very special offer is made for Just one Purpose—we want you as & regular subseriber. The Annual,
whoss contents appears at the right, is not 30ld. but & copy is FREE to you if You subscribe now.

SAME SIZE AS
RADIO & TELEVISION 1|

—

Published by
N
AND TELEVISIO

ADIO MAGAHNE

THIS COUPON BRINGS YOU THE ANNUAL

Read the summary of contents
in this FREE BOOK!

THE 1940 RADIO-TELEVISION REFERENCE
ANNUAL contains a collection of the best and
most important articles, Covering as they do
nearly every branch of radip, they form a handy
reference works. In addition, many time and labor-
saving kinks, circuits and wrinkles, tried and tested
by practicing Servicemen, experimenters and radio
fans have been included. This book cannot be
bought anywhere at any price. Yet it is yours by
!r,m]:rely subscribing. Use the convenient coupon
elow.

BEGINNER'S SIMPLE INEXPENSIVE '
CONSTRUCTION ARTICLES

Beginner's Breadbosrd Speclal - a 1-Tube High-Gain All.
Wave Recelver—Wiring Pointers for Radio Beginners—aA
Watch Charm Size 1-Tube Set—Beginner's Simple Volt+
Mililammeter —Making & 1-Tube IBroadcast Loop Recelver

—A.C.-D.C. Power Supply for Battery I’ortables—A 1-Tube
Short-Warer with Band (oil Switching.

MORE ADVANCED SET CONSTRUCTION

‘The "High-Seas {'° Broadcast Lamp Radio—How to Duild
s 6-Tybe 1.4-Volt Short-Wave SHuperhet for the ‘Ham
ar Short-Wave Fan—Build the “"Lunch Box 5 Super Set -
a Broadcast Batlery Poruble—][nw to Build a Plag-
Together 8 Tubs Hroadcast Set—The ''5-in-4"* All-Wave
Radlo for A.C. Operation—An Enlly Built 3-Tube Midget
Broadcast Superheterodyne Receiver.

THE SERVICEMEN'S SECTION ]
Bass Tone Control—Simplified Variable Selecu'rily—l’rlc-
tical Servicing Pointers—8ervicing Universal A.C.- . Re-
ceivou—xiutnz the ‘“'Intermittent’” Bug—aA Smlcn "Shop

A.C.-to D.C. 1'ower Supply—Sideline Money for Service.
men—Addtnr AV.C. to any 8creen-Grid T.R.F. Recelver
—Iron Particles in Speaker Alr Gap.

TEST INSTRUMENTS

A Useful Neon Lamp Tester—An Inexpensive Qutput Metor
—Making Milliammeter Multipliers—Home-Made Frequency
Modulator—The Busy Servicemen’s V.T. Volt-Meter.

PUBLIC ADDRESS AND AMPLIFIERS :
Build this Combination A.C.-D.C. Radlo and Inter-(om-
municator—Spoaker Iacement in P.A. Work—The Design
and Construction of an Inexpensive All-Push-Pull 10-Watt
Amplifier—Obscure Sources of Hum in High-Gsin Ampli-
Aer;;;lw to Build a High-Fidslity 5-Watt Versatile
m er.

“HAM" SECTION

Ultra-High Frequency Antennas—The RBeginner's Low-Cost
Xmwitter—Modulator Meter—{*hone Monitor—The Begin-
ner's “"Ham'' Receiver—2% Meter Acorn Transceiver. H

TELEVISION

How to Build a 441 Lins T.R.F. Television Rocelver—UloA
ful Notes on Television Antennas.
MISCELLANEGUS N

Simple Photo-Cell Relay Set TUp—>Making a Burglar
Alarm—How to Build A.C.-D.C. Capacity Relay—How to
Make 8 Modern Radlo Treasure Locator.

USEFUL KINKS, CIRCUITS AND WRINKLES
Making a Flexible Coubler—Two-Timing Chime—A Simple
Portable Aerisl—An Improvised Non-Slip Serew- Drher
NOTE: book contains numercus other useful Kinks
Circuits and Wrinkles. not listed here,

(approximately)
45 ARTICLES
(epprozimately)

170 ILLUSTRATIONS

RADIO & TELEVISION e 20 VESEY STREET ® NEW YORK, N_Y.

Gentlemen: Enclosed you will find One Dollar for which enter my subscription

68 BIG PAGES

to RADIO & TELEVISION Magazine for Eight Months. Send me ABSOLUTELY \ /‘
FR%[‘{:J and POSTPAID, my copy of 1940 RADIO-TELEVISION REFERENCE .
ANNUAL. .
[ This is a new order [] Extend My Present Subscription : RAD'O & TELEVISION
]
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Foto-Craft

OTO-CRAF

SECTION

Edited by Robert Eichberg

pﬁotoy‘za/aéy

with

a PURPOSE

Kate Smith

(The Songbird of the South)

® SOMETIMES I wonder which I get

morc pleasure from—my dog, Freckles,
or all the photographs of IFreckles strewn
around my apartnient.

For the two of them—Freckles and tak-
ing pictures—arce my two hohbies. Luckily
they arc hobbies which go beautifully to-
gether, Now if I liked to collect stamps
and old china, I'd have to do them quite
separately. As it is, I have Freckles and I
take picturcs, so naturally I take pictures
of IFreckles.

There's no problem of which came first—
the chicken or the cgg. I first hecame inter-
ested in photography when I was out in
Hollywood in 1931 making my film, “Hello,
Everyvbody.” A wycar or so ago when I
bought I‘reckles—a four months old cocker
spaniel pup—I particnlarly picked him for
his photogenic qualities, beautiful limpid
brown cyes, soft red-gold coat and long
floppy ears.

1t's been fun to make pictures of Freckles
as he grew from a youngster, a little wobbly
on his legs, into a dignified grown dog. And
as I can trace his development through my
pictures, 1 can trace my own development
as a photographer. Pictures 1 make now
Im much more proud of, hecause I've
learned about proper treatment of light and

Kate shoots her manager, Ted Collins, with movie sterlet Linda Darnell.

I
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shade, about composition, about Inuman
interest.

I would advise any amateur photogra-
pher not to treat his hobby haphazardly by
just going out with his camera and shooting
anything that comes along. It's much more
fun, I think. to follow a method I've de-
veloped and take pictures with a purpose.
Concentrate on one subject, at least tem-
porarily. and snap cnough pictures of that
one subject to fill a serapbook. It's a won-
derful way of watching your own growing
competence, and it gives picture making a
shape and a homoegeneity that's very saiis-
fving.

I can explain better by telling a little
about how my own photo hobby develope,

I'd playcd around with photography a
Iittle after watching Hollywood's ace cam-
cramen at work, but I didn't become a real
camera hound until by accident 1T was the
only one on the -cene to photograph a real
news cvent,

This is how it happened. With Ted Col-
lins, niy manager, and Mrs. Collins, [ was
resting after a road tour at Hot Springs.
Arkansas. We were stayving in a little guest
house just across the way from the Moun-
tain Valley Hotel.

Early our first morning there, we were

www americanradiohistorv com

3 |
"Qur Kate” uses a Contax [ with f1.5 lens—
and all the gadgets.

awaketed Iy the ery of “Fire!”

I was too excited to gather up my clothes.
All T could thiuk of was my new camera.
grabbed it and rushed ont, to see the hotel
in flames. Well, naturally, having my cam-
era there, I ok some pictures, They were
the only photographs of the tragedy, and
all the local newspapers printed them. That's
the nearest I've come to being a real news
photographer, and those newspaper clip-
pings are still among my proudest posses
sions.

That was my start in photographi
fires. I have two scraphooks full of fire pic-
tures, sonie of them made with color film, {
had a iriend in the fire departmient who used
to tip me off when there were big tires near-
by, so I 2ot «ome unusual shots,

Since my lire picture days, I've special-
ized in any number of things. I became
specially interested in color film, and used
to haunt the flower shows, wonderful places
for color. Then too I have a country place
up in Lake Placid, and the autumn colors
there are almost unbelievably beautiful.

There are all sorts of specialties that one
can stick to in amateur photography, and
I've tried mo<t of them. Far material for
my daily nooutime CBS broadcast, T got
i the habit of browsing around the lower
East Side scction of New York., The storics
of some of these poor people should be

(Coutinucd on page 128)

Kate and Ted inspect her shot of Banff, displayed at the Zeiss exhibit.
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A set of separation negatives. No. | was made through the red filter, No. 2 Green filter, and No. 3 blue filter. These are the photographer's

primaries. The gray scale is the only thing these negatives have in common and it remains unaffected by the filters.

Below: The one-shot camera is the most prac-
tical method of making all 3 separation nega-
tives instantaneously. The light as it enters is
reflected, the remainder passing to the rear
of the camera.
GREEN FILTER

RED FILTER ¢ NEGATIVE
NEGATIVE =i
[ "= FiLTER

— = U M

FiLm *“FILTER

(l N AL

‘\ ‘\L ® OF course you

Lﬁuen \ want to make

( ( color prints! The

S Y point is where to

BLUE FILTER MIRROR mmRoR  Incoming Start. That's the
NEGATI\WE N2.2 N2 L LIGHT

problem that con-
fronts the advanced
amateur graduating from the black and white stage. That's the
purpose of this article; to tell you just where to start.

When I say color prints I do not mean “transparencies’” to be
viewed by holding up to a light source. I refer strictly to prints
on paper, so let's talk only about that.

Color prints on paper; they're beautiiul things if you can produce
them, and yvou can if you're the painstaking type of worker. The
production of a print in colors on paper may be divided into 2
parts: making the negatives and making the print. In this article
we shall discuss only the making of the negatives, which is a job
in itseli. For the making of the print, read a modern book on color
photography. Don't read any book which is older than 1936 or
your educaticn in color will be archaic. New methods are follow-

Cameras with a ground glass are best for separation negatives because

the entire scene can be viewed as it will appear. Rule a frame on your

ground glass and focus so that the registration marks, celor squares
and gray scale fall outside the actual picture area,
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Separation Negatives

Tracy Diers, Instructor of Photography at the Central
Queens Y.M.C.A., Jamaica, N.Y., tells how to make color
separation negatives, from which color prints (not trans-

parencies) can be produced.

ing each other with apuosewmewm = -soreow e
amazing rapidity, s0 —— { i
keep abreast of these I I
developments. % |

As 1 said, we shall } ) L'
not consider the Py oL, s/ I
making of the prints. —mmas 5 g /
First master the By
making of the nega. oF vove —
tives. If you do this :r———-{' 8ox
vou will have done - o PSR - s |
plenty and you will e yE s oee T e ) ‘A-:E“w'v;:t..-'l.
l:e ready to hurdle rr——re—— —— b :::)
the obstacles on the § P
road. Now where do s s = o f-.‘;:-")
we start? \We start | e

by learning to make
what is called separa-
tion negatives. These
negatives are made
in sets of three.
Sometimes there are
four. We give them
the name secparations
because when we
photograph an object in color we really separate it into its funda-
mental colors. All colored objects in nature are the result of the
artist’s three primary colors—red, vellow and blue. For the pho-
tographer the three primaries are red, green and blne-violet, 1f we
mix a color with a primary and the result turns out to be white, then
that color is said to be complementary to the original primary.

The making of separation negatives is not new. Way back in
1867 Du Hauron and Cros both experimented with them. We are
fortunate ! We can Luy panchromatic film ready to use. In the old
days, the color photegrapher had to color sensitize his own plates.

You will need panchromatic film. The faster super-sensitive
panchromatics are usually preferred because of the softer negatives
they produce. The fine grain pan films may be used with success,
but keep the contrast doten or vou will find that vou have a set of
negatives that are impossible to print by any color process. Use
one of the faster pan films, then, and you will avoid that trouble.
Whether vou use this panchromatic material in the form of roll
filmy, cut film, film pack or plates will depend upon the type of
Catnera you use.

And now a word regarding the camera. I recommend a small
plate camera; 614 x9 or 9x 12 centimeters are both good sizes.
The best thing to use is a full size view camera: 8 x 10 inches 1s
preferred. This means that you will be able to contact print your
negatives instead of enlarging them and this, it turn, means greater
detail. Most amateurs can't afford to buy plates for such a large
camera, but if yvou can possibly borrow such a camera for a few

—— /8 2
WHEN PASTED TOGETHER «.5 ™
* 3

OTCwW" TARE THE EDGES
AL aROUNG Pite 80x

The holder for the 3 color filters is very easily

constructed of pieces of cardboard. When

attaching the delicate gelatin filters do not

handle them with the fingers or spotting
will result.

RADIO & TELEVISION
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Foto-Cratt

Prints made from the separation negatives. Notice the results of the various filters. Print No. 1, the blue printer, was made from negative
No. I. Print No. 2, the red printer, was made from negative No. 2 and Print No. 3, the yellow printer, was made from negative No. 3.

—without Headaches

Color prints of scenes and still lifes are easily made with
any camera. The author of this article gives simple in-
structions for this most fascinating and profitable branch

of photography.

shots, do so. Perhaps
e—e—=—————— {j some other bugs
are interested, three

s N TN or four of you can
i) ™ y . .
Coe \ﬁ chip in and buy
LRI g = H
VIEw~ M " T 8x10 inch glass
. {4l A s

> plates. Plates, as you

WHITE CARDBOARD, B BN

oS orL000 S ororomoeg WL sce. are fool-

L : L] FL -

o e £ proof. They cannot
SCALE  (Teamena | TANSPARENCY  girotch in processing,

and that is impor-
tant.

You can use other
cameras, though. Roll
fihu cameras, minia-
ture  or otherwise,
may he used. There
are two disadvan-
tages to these tvpes
of cameras. There is
no ground glass upon
which to compose
vour scene, and you
must develop the
negatives all to-
gether, which, by the way, is not the best technique,

GRAY SCALE (TRANSDAQENCV

FRONT vIEW »
OF CARDBDARD, A~
Copying a color transparency with a camera.
This method is preferred to projecting the
transparency in the enlarger as it is more con-
venient. The gray scale in this case is
transparent.

A Few Words About Filters

Now let's talk about filters. Somehow there is a popular mis-
conception floating about among the uninitiated in color photogra-
phy to the ¢ffect that filters Tor culor work are expensive, Wrong!
They arc cheap. Of course, if vou want to, you may buy a sct in
optical flats—that will set vou hack about $120. You don't do this,
however; your filters will be purchased in the gelatin form. This
way your first sct should cost about enc dollar, which is quite a
difference. These gelatin filters go under the name of Wratten and
Wrainwright (A), (B), and (C3), The tirst is red. the second
green, and the third blue-violet—the primary colors of the pho-
tographer and engraver.

So far, so goud; now a word in detail concerning your filters.
Handle with care! Do not touch with the fingers or all is lost.
You will have to make a holder out of heavy cardboard to hold
the filters in front of the camera lens. All three may be pasted on
a strip of cardboard and slid by the camera lens, Use the paste
sparingly and handle the filters with gloves or paper. The accom-
panying diagram will scrve to make this clear.

The purpose of the filters is to split the scene up into its primary
colors. In the object we shall photograplh, there is a certain amount
of red, a certain amount of green, and also some blue. The primary
filters allow only certain wavelengths of light to pass through to
the panchromatic film in back. Thus the red will permit only a

1940
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Below: Why your lens must be color corrected.

Light ray A is red, B viclet and C yellow. No-

tice how each comes to a focus at a different

point. A color corrected lens will bring all
rays to a focus at the same point.

—————
C' INCOMING LIGHT
RAYS

ENS
Pz L

certain hand of light
to pass through—dit- | |

to for the green and I

blue. The (A), (B), | |

and (C3) tilters are | | | P \
not what is knownas agc

sharp cutting filters,

that is, they overlap ito each other’s specialized tran-mission
band slightly.

INCOMING LIGHT
RAYS

Tripod Must Be Sturdy

We conme now to the tripod. This is the one instrument that can
cither make or break you as a color photographer. It st be sturdy.
Don't go using one of these light weight metal tripods that gets
the jitters merely by looking at it. The best type is constructed of
heavy wond. T.acking the correct type, bolt the camera down to a
board; it's the only other way to secure rigidity. (Later on, as we
proceed, you will understand why I am so ianatical about this
point.} Using the movable leg type of tripod, you must work out
sonic system of bracing the legs and preventing them from sliding.

(Continued on next page)

An outdoor shot in color demands a large gray scale. The gray scale

below is about 72 inches in height. It was made from photographic

paper by the method described in the text. Place the gray scale at
the edge so that it may be margined off in the color print.
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There are special devices which are avail-
able on the market for bracing tripod legs.

Lens: We could have discussed the lens
when we talked about the camera but it is
an important item and [ {eel that it war-
rants a special section for discussion. The
lens must be ac/iromatic. This means that
it has lLeen completely color-corrected. A
lens that has not been color-corrected will
not bring the various colors to a focus at
the same point. If this happens, then trouble
commences. A good anastigmat is necessary,
not only to obtain sharp negatives but to
obtain complete color correction. The shut-
ter should be the type that permits of making
bulb exposures, since it is more convenient
to expose the negatives this way.

The 'Gray"” Scale Important

Before we start actual work, I must tell
you of one thing more which is of utmost
importance. This is what is known as the
gray scale. It is nothing but a strip of
photographic paper which has varying
shades of gray, from dense black running
through to pure white. It plays an important
part in the scheme of things.

For a few cents it can be purchased. to-
gether with registration marks and color
identifying squares. Without the gray scale,

Foto-Cratt

it would be impossible to match the nega-
tives together. As you know, each filter will
produce a differently appearing negative.
The filters have no effect on a neutral shade
of gray: hence this appears alike on all
three negatives—that is, if all has gone well.

A light meter is a requisite, the impor-
tance of which [ cannot overstress. In work
of this sort. the best meters are the photo-
electric cell type. Color printing processes
demand ncgatives of limited density and
contrast. It i1s not the same as making a
black and white print. In this case we have
five cuntrasts of contact printing papers to
choose from, I'ractically any negative can
be made to yicld a respectable black and
white print. The color printing methods
available today are not capable of such
great manipulation. The negative must be
of normal density and contrast for Dhest
results. That is why I sax. use a light mcter.

So nch for explanations of equipment.
Now let's make our first set of separations.

First we must choose a subject. This vic-
tim of the first experiment should preferably
be shot indoors, Sunlight is deceptive. First,
it is intense in its brilliancy, causing hard
shadows which often can't be softened with
reflectors. Then the second drawback lies
in the fact that sunlight moves quickly—

FOTO-CRAFT PRESENTS

A PRESS CARD FOR YOU!

Py

MATEUR photographers and those
who wish to sell their photographs
often find it quite impossible to

take valuable pictures. because. as pri-

vate individuals, they have no standing.

During fires, riots, special meetings
and otherwise, it usually is impossible
for the free-lance photographer te go
through policed lines to take pictures.

FOTO-CRAFT lightens this task for
you by presenting you with an Official
Press Card, which enables you, in most
instances, to secure permission for get-
ting the pictures you want, and which
otherwise you would probably never be
able to get.

Moreover, FOTO-CRAFT considers
that this is a service due you as an
earnest photo enthusiast and reader of
this magazine. No charge is made for
this Press Card but only bona fide read-
ers of this magazine may obtain it.

For the present, the FOTQ-CRAFT
Press Card will be issued only to sub-
seri . Moreover, it will only be isaued
to responsible individuals.

Each Press Card has a serial num-
ber and the reverse side of the card
carries the following:

The undersighed. owner of this Press Card,
surrender 1t upon demand. He will not cha:

In order to

FOTO-CRAFT, 20 Vesey Street, New York City

order 1o be eliglhle, I 11
TS, stamps) tor s enroll as 8 reader

I agree to sbide by

THE BEARER OF THIS CARD
is "an accredited correspondent -—
reporter of FOTO-CRAFT Magazine.
The conditions under which this

card is i{ssued will be found on the
reverse side of this identification.

Editor

NO. 1122

sErees that:
nge hls resldence without notifying FOTO-CRAFT. le assunes
all risks of accidents. He will not enter into any agreement which will be binding on FOTO-« RAFT. The
publishers will be Erateful for any courtesy extended to

Gentlemen: Please regerve for me¢ and mall t0 me as soon as possible your CR

of FOTO-CRAFT and ¥ enclose herewith $1.00 L r

sDecisl 7 months® subseription to FOTO-CRAFT, incorporated with RADIO & TELEVISION.

There will be no charge whatever, for the Press Card or for any service that Roes with it.

1 the rules Drinted on the reverse of the press eard as printed in Your announcement above.
8180 give you herewlth information for Your records.

.1 have taken photographs since (staté how long)....

lle nill not transfer thic Llentifleatios, and win

the person whose signature aDpears below.

do away with any possible abuses, the publishers require certain information of
the holder of each press card so_that it may not fall into unauthorized hands. You do not have
to cut or deface this magazine, Merely make a copy of the form below.

T R TR RTIPUUSPNRPFUUURRRRIY o, ) o) - s ) (U
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AFT Press Card. In
{eash, mancy order.
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more swiftly than you imagine. This would
cause fringes of color in the shadows when
the print was made. Becanse of its bril-
liancy, the hasic black and white exposure
would be very short, which when multiplied
by the filter factors would produce illogical
exposures. Therefore. stick to photoflood
work for your first shots. [ would suggest
fruit for a starter. You will be exhausted
after your work so you can turn on your
subject and eat it.

Fruit is an old standby. It won't move,
it won't ubject to the lights and it presents
heautitul colors. Yon can huild up a back-
ground of color from cloth remnants. Any
dry goods store always has a lot of gayly
colored pieces of material around. Aim for
color contrasts. If the object is principally
red, then don't use a red background but
rather a green. since this would e the com-
plementary color. Always use the comple-
mentary to make your principal object
stand out. Cellophane can also be used for
background purposes. It can be obtained in
very gaudy colors.

Build vour scene. Compose it carefully
and, when you have done this, place the
gray scale in on the edge of the picture in
such a position that it may be trimmed off
later. At opposite corners, place the regis-
tration marks and in another section place
the color-identifying squares. Now you will
see the advantage of the plate camera. Your
ground glass won't decetve you. What you
see there, you'll see on the finished print.
Bring the camera into the proper position
and stop down the lens for overall sharp-
ness.

Your lighting should be flat. Avoid harsh

| shadows. Use photofloods screened down

Please Mention This Magazine When Writing Advertisers

with diffusers. As I said before, get your
contrast in color—not in black and white.
Have evervthing in readiness. If you have
a plate camera, have 4 holders loaded. I
youre using a roll film camera. have it
loaded and ready. After vou have focused
up and stopped down, anchor your tripdad
with the brace and sct vour shutter on
bulb opening.

Now if you will look at the instruction
sheet that came with your film you will
find what is known as the filter factors for
the (A), (B), and (C35) filters. Thus, for
example, if yvou are using Isopan filin you'll
see that in photoflood light the factors are
as follows: (A)—4. (B)—6, and (C5)—8.
This means that the basic filterless exposure
must be multiplied by this factor to com-
pensate for the light absorption that takes
place in the niters.

When evervthing is in recadiness take a
reading with the light meter and determine
your exposure. Now make one shot without
any filters. This will Le your black and
white record. If using a roll film camera.
roll up the next exposure: if cut films or
plates, place the next holder in the camera.
This change must take place gently. Don’t
shake the camera or you will have to start
over again. When vou have changed films
vou will make your next exposure. but this
time it will be with the red filter in front
of the lens. Multiply the black and white
exposure Dby the factor for the red filter.
Thus if the first exposure was one second
and the red filter factor for vour film is 6
then the cxposure for the (.\) filter must
be 6 seconds.

After this shot. change films and exposc
a fresh film through the green filter, multi-
plying exposure number one by the green
filter factor. Another film change follows
this and then the last exposure is made
through the hlue filter.

Use care. The camera must not be moved
during this period. If yvou have made 4
exposures, one immediately following the
other. and yvou have not bungled anything,
the worst is over.

RADIO & TELEVISION
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Outstanding Books
on Photography!

ELEMENTARY PHOTOGRAPHY

By Neblette. Brehm and Priest, $| 00

275 mages. 140 ijllustrations. o
An excellent 'k for the ULeKinner, ideally suited for
individual or club Study as well as school  clanawork.
Every step clearly outtined and illusirated. Designed
promote and develop a mastery of photography. A knowl-
adge of chemistry and PhysiCs unnecessary.

By C. E. Kennoth Mees,

220 pages, 108 illustrations.
A volume of rare fascinstion which traces the
ment of the art and science of photography from
earliest discoveries (o the elaborate technique of the
wodern sound and coler films. Dr, Mees, an outstandin<e
authority. has written A vivid and animated account of
PROtOETAPhic art and ihdustry in their many phases from
which evervone 1 in picture-: . 'stiit'’ or
“‘motion,’’ will derive invaluable information and pleasure.

PHOTOGRAPHY FOR FUN AND MONEY

By A. Frederick Collins, 3

392 pages, 144 ijllustrations. °

extremely helpful ide and reference book. Detailed
explanations of the various kinds of cameras, the Uses 10
‘which they arc particularly adapted: the optical nﬂnrl?les
n :holotﬂphy; enses, filters, accessories; construction.

ing. and uses of shutters. diaphragms

1 as special chaplers

. . etc., a3 wel
©h color and motjon Pictures.

1939 PHOTO ALMANAC $1.00
pages chock-full of live,

268 interesting photoRTaphic
articles, ' pictures Ealore; the most useful phot

v’ and . *‘howeto.dosit'®  section
Includes s Unlversal Market Guide and ideas and sufges.
tions for ennbllnhlnﬁ and Increasing sales Photo-
graphic works. Compilea by 13 outstanding authorities.

SYNGHROFLASH PHOTOGRAPHY

By willard Morgan,

200 Pages. 200 jllustrations. .
Here’s the answer to synchrofiash photography. The most
timely book of the year. How to get the moSt oul of your
speeJ Run and pholoﬂllhﬁ outfit. with compilete operation

and installation instructions for il the new brands.
Discover the latest and cuslest way 1o make action pice
tures, indoors or out, day or night.

THE PHOTO.LAB INDEX

By Henry M, Lester, $3 50

288 pages. loose-leat |ilustrated, *
A unique and highly recommended collection of ail Photo-
FTaphic procedures, selected importance
and the fréquency with which they occur in nractice,
classified according W requirements. Included are the new
Time-Gamma-Temperature Development Charts for all de-
welopers and film emuisions. In addition to the most
recent data on filme, filters, illumination papers, weighia
and measures, ete., two subsequent supplements to the
original witl be

index mailed free to each purchaser.
THBE PHOTOGRAPHIC BUYERS' HANDBOOK

y A. R, Lambert and Consumers Unlon, $z 75
344 pages. 125 illustrations. M
An impartial gRuldeé to the vast amount of PhotoRFtaphic
*quipment fiow on the market. Every product that an
amateur is apt to buy is analyzed and described. Facts
and prices ve been checked not only by Consumers
Union, but by one of the largest and best-known Photo.

grabhic subply houses in the wor

NATURAL COLOR FILM
By Clifford A. Nelsen,

[ pages. jllustrated. $1'15
The charactérintics of each of the natural color eémulsions
fully Qdiscus: with specific instructions for successful
mniruh(lnn. I'roblems  of color composition, lighting,
gétalla of exposure and many others treated in full detail.
Complete section devoted to making per Prints in fuli
color by all the popular methods—Kodachrome, Dufay-
color, Agfacoler, ete,

PERFECT PRINT CONTROL

1d.

By Laurence Dutton. $

l$y3 pages, Gl iltustrations, 2'50
Do you know what enlarging paper a negative requires,
what degree of contrast, what exposure, to achicve
the exact fonal auality you are after? *'Perfect Print

Control’* gives you all this and more. Contains valuable
tabular and factual information on negative densities,
paper emulsion speeds and illumination control.

By Alred De Lardl. 'I 0

99 pages, 17 ifjustrations. .
In this splendid buok—really 2 manual of approved piac.
tices—tlie” author talks «ifectly and peFsonally to the
readel On camera equipment backgrounds. film emulsions,
POsInK. draperies. clothing, exposures. and the many
problems that arise in actual work. Both indoor and out-
door riraiture fully trcated. Techniqua based on the
use of only 1wo inexpensive Lighting units.

PHOTOGRAPHIC FILTERS

Bsy T. F, Louris,

96 pages. 12 itiustratlons. tabies,
The first really complete, non-ltechnleal work on
subject of photorraphic filters written for amateur needs
Complete treatment of all practical applications of gencre
ally used filters as well as special purpose filters.
Thoroukh discussion of (iim emulsions and varylng sen-
sitivities with fillers of vaFious manufacture. Film sbeed
and filter factor tables included.

PHOTOGRAPHIC MAKE-UP
By Wray Meiltmar,
67 itlustrations. 3'50
¢ resuit of 15 years' experience in make-
up in the theater, motion picture and photographic Stusbos.
Covers: Make-up and Its use, straight make-up for women,
corrective make-up. character make-up, and direct color
fnake-up. Unquestionably the fincst book available on this
popular subject.

When ordering Include check. cash or money order plus
3c for postage on each book. We do not ship C.0.D,

SCIENCE PUBLICATIONS

40 West Broadway, Dept. RTF, New York, N. Y.
RS FELD S i = i e o e
1940

for June,

Foto-Craft

Developing the Four Negatives

Now we come to the development of these
4 negatives. All 4 negatives are not to be
handled the same way. The negative exposed
through the blue filter requires slightly
longer development; about 35% to 50%
extra time must be allowed. Blue violet light
has more trouble penetrating the cmulsion
—that is why we must develop the blue
filter negative longer ; this increases its con-
trast. If vou have roll film it is impossible
to treat this negative specially. In this case
vou will have to compensate when you make
the print.

Without reserve, I recommend the use
of a tank for development. The tank de-
velopment method is far superior to tray
development in a multitude of respects. If
you are using cut film, the first thing to do
is identify the various negatives perma-
nently so you won't confuse them. If you
had color identifying squares in the scene,
this will be taken care of automatically.
You must know which negative was made
through which filter. In my own work I
do not use color identifying squares. As
soon as I remove the cut films from the
holders I punch holes in the edges with a
ticket puncher as follows: One hole for the
first shot without filters, 2 holes for the
red filter negative, 3 holes for the green
filter negative, and 4 holes for the blue filter
negative. If you adopt this system be cau-
tious. Since you must punch the holes in
total darkness you may accidentally punch

them in the center, instead of the edges of |

the film. Some film packs have numbers on
the films. This simplifies things. An expe-
rienced worker can tell the filter through
which a negative was made, simply by look-
ing at the negative. If you are beginning,
vou had better adopt some method of iden-
tification and stick to it. Glass plates may
have nicks made in the edges with a file.
When the normal tank development time
is up, the black and white record is re-
moved from the developer together with the
red and green filter negatives. These three
may be transferred to an Acetic acid bath
and subsequently to the acid hardening hypo.
Meanwhile let the blue filter negative con-
tinue to develop for at least 35% longer, at
most 50%. At the end of this time the blue
filter negative is to follow the others. Wash
thoroughly, sponge, and hang up to dry
. . . then we shall examine them.

First, check the filtered negatives for
registration. Lay them down on an illumi-
nated ground glass and try to superimpose
the registration marks. All 3 negatives
should line up. If they don’t it means you
will have to make them over and look for
the cause. Your lens may not be thoroughly

corrected, the distance between lens and |

film may have changed ever sn slightly. If
one negative does not register, they are all
ruined. After the registration check comes
the color balance test, Testing for color
balance is accomplished in much the same
fashion. Again lay the negatives on the
ground glass. Now study the gray scales as
they appear on each of the negatives. Do
they match up box for box? They should,
for best results. Each box should have the
same density on each negative. The exact
way to determine if they are equal is by
means of a densitometer. Such an instru-
ment costs too much for the average worker.
The next best thing is to use a photoelectric
cell light meter. Details can be obtained
from any of the manufacturers.

Next Month

Tracy Diers tells the remaining steps, includ-
ing how te make separation negatives from
Kodachrome and Dufaycolor transparencies.
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VERY LATEST
PROFIT GUID

COMPLETE SELECTIONS
GUARANTEED QUALITY

Faster Delivery
Most conipleto stocks of TUni-
versal and Exact Dupllcate He-
lacement and Repair Parts,
Pubes, Aerfals. Cabinets, Radio
%ets. and Amateur Equipment.
P.A.EQUIPMENT
L. Separate amplifiers or complete
systems with any desired assort-
"jment of speakers. horns. baftles
nd microphones.  Everything
rom 5 to 100 watts. Prices
that save money for you.

ELECTRICAL APPLIANCES

Extra profits for you1 Standard Brand Electric Irons.
Grills, Toasters, Percolators, Waffle lrons, Vacuum
Cleaners, Clocks, Mixers, etc.. at lowest prices

MAIL THIS COUPON TODAY
The RADOLEK Co.

801 W. Randolph 8t., Chicago, Dept.1-42
Send the latest Redio Profit Guide FREE.

Name cmeoniiiariees T T .
Address .. i Dealer?.....,
Experimentor?...... « Amateur?.._..

———

ARN PHOTOGRAPHY

Rl
Black and White, Color, an
Also Home Study course. 3uth Year. Free booklet.

For Dpleasure oOr career. from.
Motion Pleture photography, In-
dividual instruetion in our mod-
New York Institute of Photography
10 west 33 Street  (Dept. 11) New York cigyl

& muney- making oonoﬂun‘llli--s
ern completely equipped studios. &pe,’s
- 1

CONTESTS EVERY OTHER MONTH
20 CASH PRIZES for the best photos.
Open to all who buy the

NEW AccurRATE

DIRECT READING

CHMNEO

EXPOSURE METER

M,MM”

Quick, simple, indestructible. No mov-
ing parts. CINE & STILL. Indoor,
9 Rockefeller Plaza,

Outdoor, Colorphoto. 8
Price complete only. .. .. "
New Yorks N. Y.
Send me the New  Accurate  Direct-Reading
CAMEO Exposure Meter,
0 C.0.D. O 81 enclosed.

CAMEO PRODUCTS COMPANY
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Radio-Television Reference Annual
See Page 122

ABC of Television

Short Wave Guide . ...

S.W. Radie Quiz Book

See Page 109
See Page 109
. See Page 109

Something r;ally NEW!

We now offer either a SPOTLIGHT or
FLOODLAMP with a UNIVERSAL SWIVEL
BBAEKET mounted on a U. S. Engineer’s
tripod.

This 13 the Iaru
10757 U,
Signal Ll
wlth heavy nh:knl
silver reflector.
With the univer-
sal swivel hracket
the lamp may
direcied In any
position within a
range of 360 de-
grees horizon-
y and  verti-
cally and by
means of thumb
nuts. 1t may be
iocked in any
tion desired.
e hamlle on
top of the lamp
Permits 1t8 con-
trol without dan-
ger of injuring
Your hands from
excess heat.

No. 3. SPOT-
LIGHT WITH
TRIPOD. in
black crackle
finish, fitted
with Westing-
" house 140 C.P.
froated bulb
and 6 ft. rubber cord attached, ready to p'um
into any A.C. or D.C. housc suckm. $6 25
Weight of lamp and tripod 12 Ibs.
No. 4. FLOODLAMP WITH TRIPOD.

in

fitted with Na. 1 G.E.
Weight for both 12 lbs. ..........

No. 1 Spotlight, complete with Westinghouse
bulb and rubber cord. ready to plug into hou-e
socket. Olive drab enamel finish @975
(weight 6 Ibs.) .................. P -
No. 2. Floodlamp, complete with No. 1 G.E.
Photoflood bulb and rubber cord ready to plug
into house socket. Olive drab enamel ’) 50
finish (weight 6 1bs.) e
85¢

If No. 1 or 2 lamps are desired in
black crackle finish, add ............

Tripod only (42" high) with bronze
fittings (weight 6 Ibs.) ...

We can also supply camera tripods in wood

and metal from $5.50 to

Light Stands all bra~s ehrome finish from
$2.25 to $6.10. e

All prices uzuotod F.0.B. New York.
nf

5% discount allowed on any two jtems. 1 on four
items. 5% on six items. e o

GOLD SHIELD PRODUCTS

350 Greenwich St., RT640, New York City

128

black crackle finish, Same as described above, |

$1.65 |

Send for illustrated price list. [

Foto-Cradt

Photography With a Purpose
(Continued from page 123)

known to Americans all over the country,
I felt. I used to carry my camera wherever
I went and got many unusual character
portraits, pushcart peddlers, old men sun-
ning on their doorsteps, mothers with their
halies.

Today I guess I must have a truckload
of equipment. My first love is a 16 millime-
ter movie camera. [ started with a Cine-
Kodak "K,” and then after I'd worked with
it for a long time, I bought the Special and
all the gadgets that go with it. I have a 15
millimeter wide-angle lens. a 4-inch and a
6-inch telephoto and a Standard F 1.9 1 inch
lens.

The still canera I use today is a Zeiss
Contax, model 3, with an F 1.5 lens, but
I've tried almost evervthing clse. I have
several telephoto lenses, including one of
those new 180 millimeter F 28 lenses which
is fitted to a gun stock. It's called an Olym-
pic gun lLecause it was designed for taking
pictures of the Olvmpic games. I like to
use it for shots of the Last River from my
terrace, hecause I can get a larger picture
at a distance than with any other lens. Ted
and I both have been taking a number of
pictures with Kodachrome color film.

I don't know if my method of taking
“pictures with a purpose”—as I call themn—
is at all a good idea for any other camera
fan. T just know that I've found it very
satisfactory and good practice, too. I have
scraphooks piled high in my closet now—
one hook just full of famous stars I've
snapped at my Friday night CBS show—
such people as Brian Aherne. Edward G.
Robinson. Tyrone Power, Linda Darnell.
I have books of flower pictures, and fire
pictures. and New York City panoramas,
and winter pictures at Lake Placid.

T ested 5y the Editor

ELkay Ficm Pack RegL. A film pack
reel of this make was secured and tested
in a number of tanks. It apparently fits all
standard makes equally as well as do the
roll film reels with which they come
equipped. The reel, which is adjustable, is
extremely easy to load and holds the film
pack or cut film securely encugh so that it
1s not displaced during agitation.

WesToN' MastEr Expostre Meter. One
of these meters was secured and given a
thorough course of tests. It was found that
its range was adequate to measure every-
thing all the way from light too dim for
all except the longest time exposures to
beach scencs in hrllllant sunlight. Its range
of shutter :peed: is adequate for every
camera. as i< its very excellent range of
stop openings. Proof of its accuracy was
had when the editor made a sertes of nega-
tives ranging from dimlyv lit interiors to
brilliantly illuminated exteriors. When the
meter was used, all negatives were so even
that enlargements were made from each in
precisely the saine pro;ectmn time. One fur-
ther advantage of this meter is that it has a
two range scale which spreads the readings
obtained in dim light, thus making accurate
measurenment easy. After all, accuracy is the
prime requisite in photo meters, The meter
is also usahle for makine Tihit measure-
ments when enlarging, printing. etc.

www americanradiohistorvy com
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CATHODE MODULATION

pdud RCA HIGH-PERVEANCE TUBES

Following are 1CAS (Intermittent
Commercial and Amateur Service)
Class C Tvlesraphy Ratings on
several popular RCA Tubes.

RCA-806—Tantalum-plate triode

Max. plate voltage ......3300 V.

Max. plate input ........ 1000 W.
$22.00 Amateur Net

RCA-B09—High-mu triode

Max. plate voluage . ..... 1000 V,
Max. plate inpur........ 100 W',
$2.50 Amateur Net

RCA-810—High-mu triode

Max. plate voltage ...... 2250V.

Max. plate input..... 620 W.
$13.50 Amateur Net

RCA-811—High-mu triode
RCA-812—Medium-mu triode
Max. plate voltage . ..... 1500V,
Max. plate input........ 225 W,
$3.50 each, Amateur Net

When you start out with Cathode Modulation for economical
radiotelephony, go all the way! Get double economy plus extra
efficiency by using RCA high-perveance transmitting tubes.
RCA Tubes last longer. They give you greater power output
with less driving power for a given plate voltage. You can get
not only 100% modulation, but also relatively high plate-
circuit efficiency and high carrier output with the push-pull
810's shown in the circuit above.

The high-perveance of the 810’s permits you to obtain optimum re-
sults with a low-power, inexpensive modulator such as the class B 809’s
shown in this circuit. And remember! A c¢w transmitter using RCA-
810's can be changed over to 'phone cheaply and easily. Grid drive
requirements are no greater, and a large, high-power modulation trans-
former is unnecessary.

In short, RCA's are not only economical in themselves but they pave
the way for economies throughout your rig—and assure you of ample
power to put your signals “where you want them when you want them!”

See RCA HAM TIPS (Jan.-Feb., 1940) for further data on Cathode Modu-
lation. Ask your jobber for a copy—free.

RCA MANUFACTURING
€0., INC., CAMDEN, N.J.
A Service of the Rodio
Corporation of America

FIRST IN METAL — FOREMOST IN GLASS — FINEST IN PERFORMANCE
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LINE OF
MARINE EQUIPMENT

THE HT-8 25 WATT RADIO-
PHONE is rapidly becoming the

best seller for ship-to-shore -

work on both pleasure and com-
mercial craft. Less only crystals,
90.00.

SKYRIDER MARINE is a special
marine receiver. With built-in
speaker, $64.50.

WORLD'S LARGEST BUI

FM /AM RECEIVER
450 WATT TRANSMITTER

MODEL $-27 is the first commu-
nications receiver to operate on
either Frequency Modulation
or Amplitude Modulation by
throwing a switch. Complete
$175.00.

HT-4 450 WATT TRANSMITTER
Complete with tubes, crystals,
and coils $695.00.

UNICATIONS EQUIPMENT
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