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SMASHING LOW PRICE! 
McMURDO SILVER 15-17 

New r.f. amplifier equalizes gain at all wave lengths and pro- 
vides in single stage, selectivity and gain heretofore available 
only in best two stage r.f. amplifiers. Four bands. Special 
Jensen -Silver 15" Giant electro- dynamic speaker. 30 to 8000 

cycles. Heavy welded one piece chassis, 20" by 123/4". 

MCMURDO SILVER MASTERPIECE VI -Reg. Price $355. 

Regular $20500 Price 
SALE $i 

0950 PRICE 
You Save $95.50 

Sale Price $199.50 

DAVEGA-63 CORTLANDT ST. (N.Y.C.) 

DAVEGA is America's Pioneer 
dealer in HALLICRAFTER 

New Hallicrafter H -T -6 transmitter. Frequency range 1.7 to 
60 M.C. Can operate on 12 -32 -110 Volts. Band switching, 
special oscillator keying provision. 25 watts phone and CW. 

DAVEGA has the most complete 
Stock of RME in America 

RME -70. The late development of RME laboratories is prov- 
ing itself to be one of the finest communications receivers. 

EASY 
TERMS 

NEW HALLICRAFTERS SKYRIDER SX 23: A new I I Tube Re- 
ceiver with 8 Band Positions, with full coverage from 34 to .54 
MC (8.8 to 556 meters), Band Spread Positions for 10, 20, 40 
and 80 meter bands, Drift Compensation, Automatic Noise 
Limiter, Wide Range Variable Selectivity, new, indirectly il- 
luminated Venetian Blind type Tuning Dial and "S" meter. 

Davega has the largest stock of Hallicrafter 
Receivers and Transmitters in America 

ahrr söóD fRlSdPiH, ¡ RCE. 
-. 

Q 
CAPABLE OF TÚN1t1G-T6 10,000 K.C. 

(30 METERS) 
î. O C) O O O 

The DM -36. RME engineers again come through with a fine 
unit. This unit, in conjunction with a good medium frequency 
superheterodyne receiver provides the equivalent of low -fre- 
quency reception on 5 and 10 meters. The DM -36 is ready for 
your inspection at Davega. 

DB -20 by RME. Signal 
amplifier, image rejec- 
tor, guaranteed to 
improve any set enor- 
mously or your money 
refunded. 

RME -69. The old standby of the com- 

munications world. A receiver which 

has proven itself to be dependable 

and faithful under any and all ad- 

verse circumstances. 

RME Rack panel models. All types in stock. 

ACR -111 COMMUNICATION RECEIVER 
Single signal 16 -tube Superheterodyne circuit. Two tuned r.f. stages, constant per- 
centage electrical band speed, individual isolated oscillators, two I.F. amplifier 
stages, crystal filter, push -pull power output stage and an integral power supply. 

Made to Sell $ 50 for 
$189.50 Limited 

Quantity 

AMATEUR 
D I V I S I O N 

63 
Cortlandt St., 
New York,N.Y. 111:11VEGA 

HAMMARLUND 
H . O . 1 2 0 
H O W A R D 
T E M C O 
TRANSMITTERS 
SARGENTMARINE 
PATTERSON 
G A R R A R D 

WORLD'S LARGEST RETAIL RADIO DEALER 
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I WILL TRAIN YOU 
TO START A SPARE TIME OR FALL TIME 

RADIO SERVICE BUSINESS 
J. E. SMITH 

President 
National Radio 

Institute 
Established 25 years. He has di- 
rected the train- 
lib; 1 men 

Me Radio In th In- 
dustry than any- 
one else, 

HERE ARE A FEW EXAMPLES 

OF THE KIND OF MONEY 

I TRAIN MY MEN TO MAKE 

$200 TO $300 A MONTH 
IN OWN BUSINESS 

"liar Ihr lira TES months I lia cc been in 
hluiness for myself, making tiettrcen $2011 
and $rat a month. I have N.B.'. to thank 
for un' stint in titis field. " -ARLlE J. 
Fit(ItIINI':ll, 221 W. Texas Ave., Goose 
Creek, Texas. 

$10 TO $25 A WEEK IN SPARE TIME 
"I ato making from $111 to $25 a week in 
spare time while still holding or regular 
job as a warhiuist. I owe my suleroS to 
N. R. I. " -IM. Ia. IIU I'l', 203 W. Front 
St., West Conshohocken, l'a. 

CHIEF OPERATOR BROADCASTING 
STATION 

"1Vhc t completed 20 I ,sons, I ob- 
tained my Radio Ere:pica r Operator's 
Livense and immediately jniurd Station 
It'll Pc. where I ant not' Chief Operator. 
- II01,LIS le. IIAYES, 05 :Madison St., 
Lapeer, glich. 

EARNINGS TRIPLED BY 
N.R.I. TRAINING 

"I have soli doing uiccly, thanks to 
N.It.I. Training. Sly present earnings are 
about time times what they were be- 
fore I tool, the ('muse. I consider N.H.I. 
Training the 111,1 in the world. " -BER- 
NARD COSTA, tt52 Manhattan Ave., 
Brooklyn. N. Y. 

OVER $1,000 BEFORE GRADUATING 
"Before rnntpleting lullt' the N.R.I. Course 
t was .servicing .sets, - and I made $1,000 
to 31,SUn h0torc graduating. T am doing 
Iradio .service work for myself now."- 
ASHLEY G. .it IIHIDGE. 1228 Shepherd St, l'rtershurg. 1"a. 

Get My LESSON on Radio 
Servicing Tips FREE 

I want to prove my Training gives practical, 
money -staking information, that it is easy to un- 
derstand- what you need to master Radio. My 
sample lesson text, "Radio Receiver Troubles- 
Their Cause and Remedy," covers a long list of 
Radio receiver troubles in A.C., D.C., battery, uni- 
versal, auto, T. It I superheterodyne, all -wave, 
and other types of sets. And a cross reference 
System gives you the probable cause and a quick 
vay to locate and remedy these net troubles. A 

special section is de- voted to receiver 
check -up, alignment, 
balancing, neutraliz- 
ing, testing. You can 
get this lesson Free 
by' mailing the cou- 
pon. 

WITHOUT CAPITAL 
The world -wide use of Radio has made many op- 
portunities for you to have a spare time or full 
time Radio service business of yoitr own. Four out 
of every five homes in the United States have Ra- 
dio sets which regularly need repairs, new tubes, 
etc. Servicemen can earn good commissions too, 
selling new sets to owners of ,old models. Even if 
you liare no knowledge of Radio or electricity, I 
will train you at home in your spare time to sell, 
install, fix all types of Radio sets; to start your 
own Radio business and build it up on money you 
make in your spare time while learning. Mail cou- 
pon for my 64 -page book. It's Free -it shows what 
I have done for others -what I ant ready to do for 
you. 

Many Make 55, $10, $15 a Week Extra 
in Spare Time While Learning 

The day you enroll I start sending Extra Money 
Job Sheets; show you how to do Radio repair 
jobs. Throughout your training i send plans and 
directions that mode good spare time money -$200 
to $500-for hundreds, while learning. I send you 
special Radio equipment to conduct experiments 
and build circuits. This 50 -511 method of training 
makes learning at home interesting, fascinating, 
practical. 

Why Many Radio Experts Make 
530, $50, 575 a Week 

Radio is young yet it's one of our large indus- 
tries. More than 23,0110,000 homes have one or 
more Radios. There are more Radios than tele- 
phones. Every year millions of Radios get out of 
date and are replaced. Millions more need new 
tubes, repairs. Over $50,000,000 are spent every 
year for Radio repairs alone. Over 5,000,000 auto 
Radios are in use; more are being sold every day, 
offering more profit -making opportunities for Radio 
experts. And RADIO IS STILL YOUNG, GROW- 
ING, expanding into new fields. The few hun- 
dred $30. $50, $75 a week jobs of 20 years ago 
have grotvn to thousands. Yes, Radio offers oppor- 
tunities -now and for the future! 

Get Ready Now for Your Own Radio Business 
and for Jobs Like These 

Radio broadcasting stations employ engineers, op- 
erators, station managers and pay well for trained 
then. fixing Radio sets in spare time pays many 
$200 to $500 a year -full tinte jobs with Radio 
jobbers, manufacturers and dealers as much its 
$30, $50, $75 a week. Many Radio Experts open 
full or part time Radio sales and repair businesses. 
Radio manufacturers and jobbers employ testers, 

inspectors, foremen, engineers, servicemen, in 
good -pay jobs will. opportunities for advancement. 
Automobile, police, aviation, emumercia.l Radio, 
loud speaker systems are newer fields offering go(id 
opportunities now and for the futur. Television 
promises to open many good jobs soon. Men I 
trained have good jobs in these branches of Radio. 
Read how they got their jobs. Mali coupon. 

I ALSO GIVE YOU 
THIS PROFESSIONAL 

SERVICING 
INSTRUMENT 

Itere is the instrument every 
Radio expert needs is n 4 
wants - art AIL-Wave, AU- 
:Purpose, Set Servicing In- 
strument. It contains every- 
thing necessary to °reasure. 
A.l'.. and D.C. voltag1S and 
current; to test fillies, re- 
sistance; adjust and align any set, old or tiety. It satisfies 
your needs for professional servicing after you graduate 
--can help you make r va money lining sets while training. 

You Are Trained for Television Also 
With N. R. I. you take up Television principles 
right along tyitii Radio principles - the correct 
uretltod -since Television r'eceiver's combine both 
sight and sound. You also get more than ten text 
books devoted entirely to Television. 

Save Money -Learn At Home 
Find Out What Radio Offers You 

Act Today. Mail Abe coupon now for Sample Les- 
son and 04 -page book. They're free to any fellow 
over 16 years old- They point out Radio's spare 
time and full time opportunities and those coming 
in Television : tell about toy training in Radio and 
Television ; show you letters from men I trained 
telling what they are doing and earning. Find out 
what Radio offers YOU MAIL COUPON in an 
envelope, or paste on a postcard-NOW! 

J. E. SMITH, President 
National Radio Institute, 

Dept. 9GR 
Washington, D. C. 

GOOD FOR BOTH 
sáPAGE 

ESoFREE- 
J. E. SMITH, President, National Radio Institute, Dept. 9GR, Washington, D, 

'rh etirtliause land° ittg nie 
t t vor L n "Radio Rece Tr bles- 

Radìo opportunities ntiyhowvrrtI can rrtrain for outh e,,, St home 
soil myl 

spare time -about the N.R.I. Set Servicing Instrument. I am particularly inter- ested i i the branch of Radio checked below. 
Radio Service Business of My Own Spare Time Radio Repair Work 
Retail Sales of Radio Sets and Equipment Service Expert for Retail Stores Broadcasting Station Operator 
Aviation Stadio Operator 

Loud Speaker Systems. Installations and Service 
Auto Radio Installation tost Service 
'television Station Operator 
Service Expert with Radio Factory 
Cl Commercial Radio Station Operator 
All-around Servicing Expert 

(If you have not decided which branch you prefer -mail coupon now, for information to help you decide.) 

NAME. AGE 

\DI)lttlSS .......... ... ... ...... . . . . . . ...... ... .... .... ............................... 14X1 
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WITHIN 

OF THE EDITOR 
BY the time that this reaches your 

hands, summer will be upon us. 
With it will come lazy days and 
dreamy evenings. It is hard to keep 
your face near the hot soldering iron 
when Mother Nature puts on her an- 
nual show. But those of us who are 
in on the know will realize that during 
these months, many a draftsman's 
board will be creaking with the weight 
of future plans, and many an engi- 
neer's bench will be burdened down 
with laboratory models of coming ra- 
dio units. For it is during this period 
that the Industry plans for the coming 
fall season and the winter. Summer 
is far from being the idle period that 
many suppose, instead it is a time of 
feverish activity, -not of production of 
the factory, -but of production of the 
mind. Many of our best radiomen are 
deep in the problems of the ensuing 
year. 

It is our guess that with 1940 will 
come an increase of utilitarian uses 
for radio. We now have our "mystic" 
phonographs, and our "remote magic" 
tuners. We shall see other uses for 
the Hertzian wave. Control of floods, 
factory units, airplanes, and ships are 
just some of these uses that come to 
our mind. Watch the next season, it 
will see Radio grow from a Communi- 
cation to a Servant of Mankind! 

* * 

AT the Board of Directors Meeting 
of the A.R.R.L. held in San Fran- 

cisco this last May, some far -reaching 
innovations were enacted. We are 
happy to report that many of the new 
propositions were advocated by R.N. 
in the recent column "The National 
QSO Page." It would seem that at 
last the Directorate of the A.R.R.L. 
has been awakened by the member- 
ship. With the initial forward strides 
the Directors have made, we feel more 
than compensated for the space we de- 
voted to the furthering of the great 
American Institution -Ham Radio. It 
is now up to the members themselves 
to keep up the good work. 

* * * 

ABONE of contention has arisen 
among the jobbers and the manu- 

facturers as to what is a "jobber." It 
seems that almost any Tom, Dick or 
Harry is in the habit of terming him- 
self a "jobber" just to get discounts 

(More Earshot on page 44) 

Including Articles on POPULAR TELEVISION 
The Magazine for the radio amateur 
experimenter, serviceman & dealer 

VOL. 22, NO. 1 

Contents for July, 1939 
FEAT URES 

1940 RADIO NEWS "All- Purpose" Transmitter Receiver... 
Karl A. Kopetzky, W9QEA and Oliver Read, W9ETI 6 

An advanced version of a transmitter -receiver with 28 features included. 
First Part of Three. 

Facsimile -Home Radio Newspaper 10 
Is the home newspaper, received via radio, here to stay? 

Serviceman's Practical V.T.V.Al. Arthur D. Williams 11 
Build this useful and popular radio service shop instrument. 

Something New in UHF Transmitters. . Le Roy Lindberg, W9DBE 13 
Describing the newest invention which cuts uhf losses to a minimum. 

As I See It! John F. Rider 16 
Will it pay the serviceman to specialize at this time? 

A Pure -Tone 12 -watt P. A. System Seymour Berkoff 18 
Building a general utility high -fidelity amplifier of unusual quality. 

Homemade Relays That Work Howard Burgess, W9TGU 21 
Reduce the cost of your equipment by building your own relays. 

Audio Frequency /fridge Chas. E. Diehl, A.B., W6EVF 27 
Calculate unknown inductances and capacities with this unit. 

Compact High- Fidelity Remote Receiver Control . Ernest A. Zadig 28 
Remote tuning of your receiver from your arm -chair is easy. 

Portable 50 -Watt Transmitter G L Dvaforth 31 
How the commercials design a fine field -day portable xmtr. 

Three Necessities of Service Work Esten Moen 33 
A serviceman gives three valuable suggestions for greater profits. 

Easy to See and Worth Seeing M W. Thompson 37 
The last lesson of the famous television series. 

DEPARTMENTS 
Book Review 30 The Video Reporter.... 36 Sight & Sound News.. 34 
What's New in Radio 20 QRD? 30 Hamchatter 25 
Radio Physics Course .. 62 Bench Notes 17 Serviceman's Experiences 23 
Short Wave Flashes... 42 R. N. Seal of Acc'p't'nce 24 Serviceman's Cases ... 40 

Copyright, 1939 
ZIFF -DAVIS PUBLISHING COMPANY 

Member of the Audit Bureau of Circulations 

RADIO NEWS is published monthly by the Ziff -Davis Publishing Company at 608 S. Dearborn St., Chicago, Ill. 
William B. Ziff, Publisher; B. G. Davis, Editor; Karl A. Kopetzky, Managing Editor; Oliver Read, Technical 
Editor, E. Stanton Brown, Associate Editor; Herman R. Bollin, Art Director; John H. Reardon, Circulation 
Director; S. L. Cahn, Advertising Manager. New York Office. 381 Fourth Ave. Subscription $1.50 per year; 
single copies, 25 cents; foreign postage $1.00 per year additional except Canada. Entered as second class 
matter, March 9, 1938, at the Post Office, Chicago, Illinois, under the Act of March 3, 1879. Contributors 
should retain a copy of contributions. All submitted material must contain return postage. Contributions will 
be handled with reasonable care, but this magazine assumes no responsibility for their safety. Accepted 
material is subject to whatever revisions necessary to meet requirements. Payment will be made at our current 
rates upon acceptance and, unless otherwise specified by the contributor, all photographs and drawings 
will be considered as constituting a part of the manuscript in making payment. 
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ZIFF -DAVIS PUBLISHING COMPANY (Publishers of RADIO NEWS) 
offers these authoritative books on Radio 

Every one written by an authority. Giving you in concentrated, easily assimilated form, the tested 
experience of practical Radio men, each an expert in his field. Why not add their experience to your 

own, and so increase your knowledge and earning power in this fascinating profession. 

RADIO PHYSICS COURSE (104) 

By Alfred A. Ghirardi $4.00 

A book that leading radio schools 
throughout the world have chosen as the 
most thorough. instructive, and interest- 
ing radio book ever written -they use it 
as their basic text in their own radio 
courses. Explains in easy -to- understand 
language all of the essential tacts about 
both electricity and radio front simple 
fundamentals to the most intricate ap- 
plications. Invaluable to the radio Be- 
ginner, Student, Serviceman. 972 pp., 
5118 illustrations, 85(1 self -review ques- 
tions. 

TELEVISION (117) 

By M. G. Scroggie $1.50 

Television, told in straightforward man- 
ner, for the professional or the amateur. 
A complete story of television, its neth- 
od.s, its mechanics, a It d its physics. 
Simple, easy -to- understand descriptions 
of the fundamentals Ill visual communi- 
cation. 

FUNDAMENTALS OF RADIO 

(113) 

By F. E. Terman $3.75 

The basic principles of radio communi- 
cation. A complete treatment of the 
subject of racumn tubes and radio, cov- 

ering the fundamentals of all important 
topics and the problems encountered in 
their practical application. Suitable for 
use in an introductory radio course. 458 

pages, 65.0, 278 illustrations. 

HOW TÖ 4P!#SS 
RADIO'.;.. 

LICENSE' 
EXAMINATIONS 

HOW TO PASS RADIO LICENSE 
EXAMINATIONS (107) 

By C. E. Drew $2.00 

(Third Edition in preparation.) A book 
directed to the professional operator. 
Explains fully all the Questions that are 
met in taking the Federal Communica- 
tions Commission's examinations for all 
classes of radio operator. Deals with 
the Radio Act and the Federal Com- 
munications Commission Rules und Reg- 
ulations. The explanation of ship's ra- 
diotelephone and telegraphy and the 
method of handling traffic is one of 
the highlights. 

RADIO OPERATING QUESTIONS 
& ANSWERS (114) 

By Arthur' R. Nilson & 
J. L. Hornung $2.50 

One 600 Questions and answers cover- 
ing all radio operator license examina- 
tions. Questions are typical of those 
used on examinations; answers are frill 
and well -illustrated. Includes informa- 
tion on broadcasting, marine, aeronauti- 
cal. police and amateur radio operating. 
427 pages, 51/2x8, 106 illustrations. 

RADIO TROUBLE SHOOTER'S 
HANDBOOK (III) 

By Alfred A. Ghirardi $3.00 

A new kind of servicing handbook. Es- 
sential data for your service jobs. A 
four- drawer tiling cabinet could hardly 
hold all the muss of complex, technical 
servicing data that was assembled. 
tabulated, charted and indexed to make 
this the greatest contribution to Stadio 
Servicing Literature ever published! 52 
sections, 134 illustrations, 518 big 8' /s" 
by 11" pages. 

PRINCIPLES OF ELECTRICAL 
ENGINEERING (115) 

By Timbie & Bush $4.50 

The Electrical Engineer. Electrical units 
and electric currents. Electric power 
and energy. The computation of resist- 
ance. Electrolytic conduction. The mag- 
netic current. The magnetic field. In- 
duced electromotive forces. Thermionie 
conduction and conduction t h r o u g h 
gases. Dielectrics. Many others. 595 
Pages. 270 figures. 

Irvicirlci Receivers 
11 means 

¡¡ 

o0- 

IO,sisirJrxC 

Measuremen+ - 
( 6 

J°nrI C Gi6Hi 

SERVICING RECEIVERS 
By Means of Resistance 

Measurements (112) 

By John F. Rider $1.00 

Takes the guesswork out of servicing. 
flow to use an ohmmeter in trouble 
shooting, and correctly interpret point 
to point resistance measurements. Vastly 
51)11141(1es servicing problems. You will 
maid this book to speed up your servic- 
ing rururacy. Let Rider show you how 
to use a modern servicing procedure on 
complicated receivers. Theory applied to 
practice. 203 pages. 

ELEMENTS OF RADIO 
COMMUNICATION (I I6) 

By John H. Morecroft $3.00 

Simple laws of electric circuits. Laws 
pa t tictrlarly useful in radio communica- 
tions. General idea of radio eontmunica- 
t!un. The vacuum tube and its uses. 
Radio telegraphy. Radio telephony. Re- 
ceiving sets. Problems. A simplified 
treatment of principles of radio com- 
munication not depending on mathe- 
matical knowledge. 286 pages 6x8. 

Our book lists also present a wide variety on Photography, Aviation, Science 

IMPORTANT! 
Enclose remittance with order and we will 

prepay postage. 

Check and mail this coupon TODAY. Add to 

your library the books you need, or secure in- 

formation and prices on any book on Radio 

you may be interested in but which is not 

here listed. DO IT NOW before it slips your 

mind. 

CHECK YOUR CHOICE ON THIS COUPON 
Ziff -Davis Publishing Company, Book Department R.N.6 

608 S. Dearborn St., Chicago, Illinois 
Gentlemen: Please send me the books whose numbers I have encircled below. 

Book No. 104, 107, Ill, 112, 113, 114, 1IS, 116, 117. 

Price Enclosed $ C. O. D. (Plus Postage) 

Name 

Address 

City State 
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1940 Radio News "ALL 
by KARL A. KOPETZKY, W9QEA and OLIVER READ, W9ETI 

Managing Editor, RADIO NEWS Technical Editor, RADIO NEWS 

Everyone said that it could not be done, 
but finally a unit was designed and con- 
structed that included almost everything 
any operator, ham or professional, wants 

INTERESTING FACTS ABOUT THE 
1940 

RADIO NEWS "ALL- PURPOSE" 
TRANSMITTER-RECEIVER 

The unit contains: 
305 different terminal connections. 

54 different cà,ntrols. 
12 different relays. 
40 control knobs. 
14 meters. 
25 switches. 

3 pilot lamps. 
13 indicator plates. 

3 input plugs. 
33 tubes. 

4 crystals. 
7 25 -watt light bulbs. 
3 generators -equalling 1000 watts 

of 115 v. AC. 
34 transformers and chokes. 

and: 
it weighs over a 1/4 ton. 

The unit was built in about 600 -man 
hours, and is valued at -$5,000. 

OUTSTANDING FEATURES OF 
THE 1940 RADIO NEWS 

"ALL- PURPOSE" 
TRANSMITTER -RECEIVER 

1. Full operation from 115 v. AC or 
DC. 

2. Automatic keying. 
3. Automatic voice- controlled carrier. 
4. Two types of CW monitoring. 
5. Complete 'phone monitoring. 
6. Complete manual control if de- 

sired. 
7. Handset -microphone -loudspeaker 

operation as desired. 
8. Push -to -talk operation. 
9. Peak limiting modulation. 

10. Modulation percentage indication. 
11. 6 -band superheterodyne included. 
12. 160M -10M band operation. 
13. Choice of ECO or Crystal exciter. 
14. 100% safety & overload factors. 
15. Overload & Underload protection. 
16. Audio cutoff for QRM conditions. 
17. Automatic bias supply. 
18. AC or DC operated relays. 
19. Commercial construction through- 

out. 
20. Phone -CW switching. 
21. Fully metered circuits. 
22. Fixed neutralization. 
23. 200 -watts input on all frequencies. 
24. Automatic antenna changeover. 
25. Matched receiver input to 73 ohm 

transmission line. 
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PURPOSE" TRANSMITTER- RECEIVER 

-N the forty -six years, total, during 
which time the authors have 

- - watched transmitters and receiv- 
ers come and go, it has always seemed 
that the one in their possession lacked 
certain features which were to be 
found either in commercial rigs, more 
advanced amateur rigs or in the ex- 
perimenter's shop. 

For several years the idea of putting 
all of the features found in these three 
classifications in one cabinet has tit- 
illated the fancy and imagination of 
the writers. After much research in 
pouring over the books, burning the 
midnight oil, the fundamental circuit 
was evolved. Using this as a starting 
place, improvements were added and 
features included until the 1940 RADIO 

NEWS ALL -PURPOSE TRANSMITTER- RECEIV- 

ER was created. 
Before going into the technical de- 

tails, which should enable any ambi- 
tious radio man to duplicate this unit, 
it may be well to consider some of the 
features used and the reason for their 
inclusion. 

The consideration of 110 volts d.c. 
operated transmitters has always been 
vexatious for that amateur or profes- 
sional operator whose very location 
made access to 110 volts a.c. lines im- 
possible. This situation is prevailing 
in certain of our cities and on a great 
many of our ships, both commercial 
and pleasure type. The first condition, 
therefore, to be met was to make a 
transmitter operate equally well from 
110 volts a.c. or d.c. In this way the 
unit could be moved from shore to ship 
and vice versa without any change in 
circuit and without sacrificing its use- 
fulness during those months in which 
either one or the other type of voltage 
was not available. 

The 1940 RADIO NEWS ALL- PURPOSE 

TRANSMITTER -RECEIVER when operating 
from 110 v. d.c. mains provides a fully 
modulated signal of 200 watts input 
to the final Taylor T55. This is not to 
be considered the usual portable a.c- 
d.c. power, especially when one con- 
siders that this means an 800 watt sig- 
nal at 1007 modulation. To have in- 
creased this power, for example, to 
400 watts would have been impracti- 
cal. In the first place the received 
signal would only be 1 /7th greater 
than the signal of the 200 watt trans- 
mitter; and in the second place in or- 
der to make a 400 watt input available 
at the final tube, the generators would 
have to be able to deliver 3 kilowatts 
of power instead of one. The amateur 
has not yet found out that the ratio 
of increase of "source -power" does not 
rise in direct proportion with the gain 
of input to the r.f. stage. Thus, it 
would take 3 kilowatts of generators 
for 400 watts and almost 9 kilowatts 

of power for 1 kilowatt of 100% mod- 
ulated input. It has been long 
known that 200 watts of signal effi- 
ciently placed in an antenna and al- 
lowing for the usual efficiency coeffi- 
cient in the final stage will "go as 
many places" as will a kilowatt, espe- 
cially in the ultra high frequency 
bands. 

Automatic keying, the joy of every 
commercial operator, has been added 
so that the c.w. man need not throw 
a switch : merely sending a few dots to 
put the carrier on the air. Automati- 
cally, when he finishes his transmis- 
sion, the receiver comes on and the 
carrier goes off. 

For the telephone operator, the 
counterpart of automatic keying is 
provided in the voice control carrier. 
The VOX system which makes this 
possible is fully described later. 

The choice of the RME 69 receiver 
enabled us to include c.w. monitoring 
as an additional feature. C.W. moni- 
toring is also provided by listening to 
the buzzer normally used to activate 
the VOX system in the automatic key- 
ing setup. Following some of the lat- 
est trends in phone transmission audio 
peak limiting, push -to -talk operation, 
telephone hand set operation, and mod- 
ulation percentage indicating were all 
included. 

We have always wished to be able 
to jump not only from band to band, 
but also within each band and so the 
choice of crystal control or electron 
coupled control by means of a Meiss- 
aer Signal Shifter was provided. By 
choosing the coils carefully, continu- 
ous coverage was offered from 160 me- 
ters through 10 meters together with 
variable crystal control in the 20 meter 
'phone band. For protection's sake, both 
overload and underload relays (Guar- 
dian) are used and a fixed bias supply 
using a single RCA84 rectifier tube 
is placed in the grid circuit of the final 
T55 tube. 

Considering the bias on the final T55, 
commercial practices were adopted. It 
is only necessary to bias the tube to 
that stage which is less than the rated 
dissipation of the tube itself, figuring 
the bias for the tube without excita- 
tion. Naturally, with excitation the 
bias should be at least twice cutoff 
for proper Class C operation. The 
bias, therefore, was a combination of 
bias pack operating independently of 
excitation, and resistor operating only 
when there was excitation. The 45 v. 
automatic bias supplied by the RCA84 
rectifier was more than enough to 
limit the plate current of the tube to 
a figure within the rated dissipation as 
stated by the manufacturer. With ex- 
citation, this 45 volts plus a voltage 
drop across the resistor creates suffl- 

W9ETI, (L), explains the works to the 
prominent band leader, Bob Crosby. 

Ed W9HPW Kelly, Stancor engineer, was 
a constant visitor during the building 
of the various power components. 

The speech amplifier is complete unit 
with its peak compression b u i l t in. 
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Symmetrical layout was a big fea- 
ture in the power supply chassis. 

A Triplett Ohmmeter, Model 666H, was 
the only instrument used f or test. 

cient bias to operate at twice cutoff. 
Long ago it was discovered that au- 

dio frequencies of less than 2500 cycles 
in amplitude had a better opportunity 
to "get through" the QRM than those 
rising to the usual amateur's goal of 
10,000 cps. This audio cutoff is made 
by means of an audio tone control on 
the speech amplifier. 

During the actual construction of 
the transmitter, which took over 600 
hours, every effort was made to do a 

GENERATOR ASSEMBLY 

AC,SIDE 

000 
SSOW' 

0600 - DC.SIDE 

Three generators distribute the load. 

real commercial job. At first glance 
it will seem impossible to have placed 
all of this equipment in a 51/2 foot 
cabinet (Par Metal). But not only was 
this done, but there is an excess room 
of about a foot to a foot and a half 
left over. Having inspected many 
commercial rigs we were impressed by 
the fact that our professional breth- 
ren did not "scrawl their equipment 
all over the map" and we intended to 
copy their style. 

Research in the relay department 

MEISSNER SIGNAL SHIFTER 9-'00' 

The ECO is commercially built. 

There's no wasted space under the 
chassis of the speech amplifier. 

indicated that a.c. relays could be made 
to run from d.c. current and the man- 
ner in which this is accomplished is 
explained later. By putting the relays 
on the d.c. voltage, when using d.c. 
input, the 40 or 50 watts required to 
run them could be saved. 

It must be remembered that in a d.c. 
installation where one manufactures 
one's own a.c. voltage, every watt 
counts and the problem becomes one 
where a savings of one or two watts of 
a.c. is serious and worthwhile. Power 

operating but also from a technical 
standpoint. Impedances are carefully 
matched. Controls, while numerous 
on the panel, are few in operation. 

The authors believe that the unit 
at once represents a visible proof of 
the development of radio by the ama- 
teur fraternity to the stage where it 
can match the best that the commer- 
cials can put out in a rig of similar 
qualifications. All of the circuits used 
have been at one time or other devel- 

UNOERLOAD CONTACTS 

STANCOR 
4.3012P 

*3025P 

AEROVOX C> 2011 

MOD. PWR. SUPPLY 

2- 886JRS. 

STANCOR Ci402 +1000 
ONMITE 50M 

100W. \ 

-y = 

STANCOR 3012P 

OVERLOAD 
CONTACTS 

FINAL PWR. SUPPLY 
TO SLY!; 

I- 
STANCOR 

C14Ó2 

01IMITE 50M11 
IOO W. 

CI412 +1000 

STANCOR 3025 

zo 2. 

AEROVOX "-T- 
2011 

This is a wholly orthodox hookup. 

factors of transformers enter into the 
problem and it will never pay in this 
type of installation to use a trans- 
former whose current carrying capac- 
ities are exceeded and waste valuable 
wattage in heat. 

Briefly reviewing the uses to which 
this transmitter -receiver can be 
placed, it was found that it meets the 
usual requirements for the following 
services: 

1 -As a ham rig. 
2 -As a ship -to -shore marine rig. 
3 -As a commercial c.w. rig. 
4 -As a short wave broadcast 

transmitter. 
5 -As an airport transmitter -re- 

ceiver. 
6 -As a military service transmit- 

ter especially for use with the 
Navy where 110 volt d.c. is 
available and on those ships 
(believe it or not, the Army 
operates ships) of the Army 
which do not have 110 volts a.c. 

The efficiency quotient of- the entire 
unit is remarkable, not only from an 

One choke will do for modulators. 

oped by amateurs and it is to their 
credit that they can be so joined to- 
gether as to create a transmitter -re- 
ceiver which has so many varied and 
different uses. 

CONSTRUCTION 
General Information 

The amateur operator has long fol- 
lowed certain general set -forth ideas 
in the construction of the various com- 
ponent units which make up his trans- 
mitter. Much can be learned by fol- 
lowing the general procedure used by 
the manufacturers of marine and com- 
mercial radio transmitting equipment. 
Compactness is the keynote of this lat- 
ter type of construction and mecha- 
nical details are carefully planned in 
order that the assembly be one of 
rugged and foolproof design. 

As mentioned earlier, the entire 
transmitter and receiver will operate 
both from 110 volt, 60 cycle, a.c. and 
from 110 volt d.c. Reference to the il- 
lustrations will show that the lower 
compartment houses the three con- 
verters, one of which is a heavy duty 
type rated at 550 
watts, one of 350 
watts and one of 
150 watts output 
rating. By d i s- 
tribu tin g the 
whole load to the 
three generators, 
all will work at 
best possible reg- 
ulation. 

It is extremely 
important t h a t 
the generators be 
supported on a 
shock -proof 
mounting. This 
has been accom- 
plished by using 
a live sponge 
rubber mat 
which is 1" thick. 
Vibrations which 
nominally would 
be transmitted to 
the cabinet are 
now confined to 
the units them- 
selves. 

The half -way mark 
of construction. 
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The four Ward- Leonard controlling 
relays are mounted on a sub -chassis 
which measures 7" x 7" x 2 ", and are 
completely wired, together with the 
25 -watt lamp bulbs in series with coils 
to lower the current for 110 volt d.c. 
operation. When operating from 110 
volt a.c. supply these bulbs are re- 
moved and are replaced with 5 ampere 
fuses which are effective shorts, at the 
same time providing adequate protec- 
tion to the relay coils. Amphenol 
female receptacles are used together 

STANCOR A31329 2-TZ4d5 STANCOR A 4704 

9 

+1000V 
ST NCOR P4091 

III 

The nuldu alors make a compact unit. 

with rubber insulated adapters to hold 
the 25 -watt lamps so that they may 
be removed by the usual plug -in 
method. 

Inasmuch as the main control panel 
is the heart of the power supply sys- 
tem, it was located where it would 
be accessible for wiring to the various 
units. This has been done by first 
mounting all of the individual switches 
to the panel and by mounting terminal 
assemblies by means of brackets to 
the rear of the assembly where all 
inter -connecting leads may be secured 
with a screw driver. It is extremely 
important that the terminals be iden- 
tified by either numbers or by using 
paper tags as no wiring takes place 
before all of the units are mounted 
within the cabinet and connections are 
easily forgotten. 

To the left, looking at the rear of 
the bottom deck will be seen an auto - 
former which is used to control the 
voltage coming from the 550 -watt 
generator. This unit is made variable 

from the front 
panel and is 
driven by means 
of a flexible cable 
which is of the 
type used by the 
commercial man- 
ufacturers and 
may be obtained 
from the S. S. 
White Dental 
M a nufactur- 
ing Company. Di- 
rectly in back of 
the autoformer 
and on the same 
side of the cab- 
inet is mounted a 
small 9 "x5" chas- 
sis which con- 
tains the female 
p 1 u g assembly 
together with the 
necessary ter- 
minal strips. The 
main line cord 
coming from 
either the 110 
v o 1 t a.c. or d.c 

Almost finished, it 
looked like this! 

Literally, the work went on day and night. Paper development was the least 
part of the job, while the greatest labor was in interconnecting the units. 

city main is plugged into the input 
receptacle on this box and by means 
of plugs it is possible to arrange the 
connections so that either a.c. or d.c. 
will be applied to the transmitter. It 
is well to color -code or otherwise iden- 
tify these various receptacles and to 
keep the d.c. coils isolated from those 
used on a.c. 

The main controlling switch wiring 
is located directly back of the switch 
assembly on the front panel above the 
three pilot lamps. The green bulb 
serves as an indicator to show the 
operator when the 150 -watt generator 
-the amber when the 350 -watt -and 
the red when the 550 -watt generator 
is running. 

One of the most important consid- 
erations as far as wiring is concerned 
is the size or diameter of the connect- 
ing leads. It must be remembered that 
when operating on d.c. the load to the 
generators will require the use of 
either solid or flexible wire, which 
should preferably be of the Number 10 
gauge, as any IR drop caused by re- 
sistance would tend to lower the over- 
all efficiency of the converters and 
cause a diminishing of output. 

Liberal use of spaghetti tubing will 
prevent shorts where wiring is 
crowded. The constructor of this type 
of equipment will do well to color -code 
the wiring as regards to the different 
types of current, namely -AC and DC. 
In this way proper reference may be 
made to either type of current and 
wiring will be greatly simplified by 
following the above procedure and mis- 
takes will be less likely to occur. Pro- 
vision for bonding of the cables should 
be made in the form of metal straps. 

Directly above the three converters 
and mounted on the back edge of the 
first shelf is located a series of ter- 
minal lug assemblies which connect 
by means of cable to the relay control 
box. It is possible to remove the en- 
tire assembly consisting of the control 
box and the terminals by loosening the 
two screws which hold the latter and 
by taking out the three insulated 
screws which mount the control box. 
Between the inside of the cabinet and 
the metal box is mounted a live sponge 
rubber strip. The purpose of this con- 
struction is to eliminate the chatter 
which is to be expected when power 

(Pse QSY to page 54) 

Schematic Diagram of RME 69 Receiver 
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;arcs' acs e _ : o. ie 
adio lNcwspaper 

To go to sleep and wake up with 
your daily paper all printed via 
radio, is the goal of facsimile. 

LTHOUGH much has been writ- 
ten and much ballyhoo has at- 

- - tended the development of fac- 
simile and its use in the home, it was 
not until recently that the technical 
staff of RADIO NEWS was able to get 
hold of a commercial job and make an 
actual field test in a home other than 
the laboratory. While no circuit com- 
ponents are included in this article, it 
is believed that sufficient information 
is given on what may be expected at 
the present time from the facsimile 
situation. 

The Mutual Broadcasting System 
maintains a facsimile chain which 
operates Friday night and here in Chi- 
cago a one and a half hour program of 
facsimile is transmitted over WGN 
from 1:00 until 2:30 A.M., local time. 

The receiver on which the Crosley 
Reado was placed is an ordinary broad- 
cast set with extra wide AVC action. 
Connections are made in back of the 
cabinet to the Reado and a time clock 
automatically turns on the facsimile 
at 1 o'clock in the morning when set. 
This time clock turns off both the 
Reado and the receiver at 2 :30. 

Reception has been excellent locally, 
and a strip showing the exact repro- 

duction is to be found on the page. 
Because of the experimental nature of 
the FCC license granted the chain, the 
information broadcast is rather unin- 
teresting from any angle except a tech- 
nical one. 

The usual transmission consists of 
cartoons, photographs, weather maps, 
base -ball scores and public spirited 
health topics (tuberculosis and cancer 
prevention campaigns). 

The stylus, visible directly above the 
roll of paper in the lower picture, 
moves across the paper recording the 
signal in black whenever an electrical 
impulse is sent from the transmitter. 
Since this impulse is transmitted by 
means of a photo -electric cell and a 
beam of light and since the transverse 
movement of the stylus is kept in step 
with that of the beam of light, the fac- 
simile reproduction exactly matches 
the rate from which the transmissions 
are made. Photographs, especially, 
come through very well. 

In transmission, a 4 -inch wide copy 
is scanned by a small spot of light 
1 /100 of an inch in diameter at the rate 
of 1 /100 of an inch of copy (length- 
wise) per second. This light striking 
the paper is absorbed by the black 

TERMINAL 
STRIP 

BLACK gg 

YELLOW 

CREEN 

RED 

GREEN 

PI' MATCHING 
XFMR 

MOTOR 

SYNCHRONIZING 
COILS 

JUNCTION 
BLOCK 

STYLUS 
ARM -.- 

SPECIAL < 

PAPER , °,' STYLUS 1 
PLATEN--4" 

Circuit diagram of the printer, above, and the receiver, 
right. The latter features a wide- swinging, excellent AVC. 

Installed, facsimile sets take up no 
more room than a good broadcast set. 

The printer is automatic in opera- 
tion, and requires little attention. 

characters but reflected from the 
white background, striking the plate 
of the photo -electric eye mounted in 
the small black cartridge above the 
light. In this way the electric eye dif- 
ferentiates between black and white 
as it generates electrical impulses. 

(More facsimile on page 48) 

r1í. 44 Cqrr'i ' lb!1,1 aaD ftm7a!r 
CON 

MODEL 758 

CROSLEY 
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Front view of the unit as constructed. 

HE resistance of a properly de- 
signed vacuum -tube voltmeter is 

- - many megohms, as compared 
with several thousand ohms in ordi- 
nary voltmeters, and only twenty or so 
thousand ohms in the new high sen- 
sitivity meter movements. Therefore 
losses and inaccuracies are completely 
eliminated and there is no additional 
voltage drop introduced to distort 
circuit conditions. The V.T.V.M. is, 
therefore, widely adapted to potential 
measurements in circuits of high re- 
sistance. 

The vacuum -tube voltmeter to be 
described uses the reflexed arrange- 
ment, and the circuit was originated 
by Mr. Mark H. Biser, of Capitol Radio 
Engineering Ins., Wash. D. C. 

Construction Details 

There are several ways in which the 
v.t. voltmeter may be constructed sat- 
isfactorily other than the one to be de- 
scribed. Especially where there may 
be many applications involving the 
measurement of r.f. currents, where 
the input capacity must be kept low, 
the "goose- neck" construction is rec- 
ommended, here the r.f. by -pass con- 
densers Cl and C2 should be located 
at the base of the 6C6 while the a.f. 
by -pass C3 can be located in the supply 
unit. 

In actual construction the higher the 
supply voltage the more range of the 
meter or instrument. There should be 
a drop of 200 volts across R1 for the 
plate and target voltage of the 6E5. 
The remainder is used for bucking 
voltage (with exception to the approx- 
imate 30 volts drop across R2 and R3 
for initial bias on the 6C6 and 6E5). 
It can be seen that the supply voltage 
must be rather high as this limits the 
maximum voltage the instrument can 
measure. The range may also be ex- 
tended by inserting an additional d.c. 
bucking voltage in the cathode return 
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VT.VM. 
by ARTHUR D. WILLIAMS 

Shenandoah; Iowa 

A valuable instrument for the 
radioman. This is another ver- 
sion of the often used V.T.V.M. 

circuit of the 6C6 indicated at point C 
in the diagram. 

It is necessary that the total supply 
voltage be 430 to 450 volts if the max- 
imum range of the v.t. voltmeter is 
not less than 200 volts. As the power 
supply has to furnish only a small 
amount of current, approximately 20 
ma., the 4000 ohm resistor and 16 mfd. 
condenser is sufficient filter in most 
cases. However, a small choke may be 
used, if it is found necessary to keep 
the fluorescent screen or target from 
flickering. Half wave rectification was 
employed in order that a small re- 
ceiver power transformer might be 
used. 

If a maximum range of 100 volts be 
sufficient the supply voltage can be re- 
duced to 350 volts; however, the volt- 
age drop across Rl, R2 and R3 should 
not be changed. This will necessitate 
changing R4 to 5000 ohms in place of 
10,000 ohms, and the entire 100 volts 
being subtracted from the bucking 
voltage only. 

For fine adjustment and measure- 
ments at low voltages a 100 ohm poten- 
tiometer R5 is placed in series with R4. 
This low of a resistance so connected 
gives negligible change in bleeder cur- 
rent to offset the original reference 
setting of the "magic eye." Care 
should be taken so that the total buck- 
ing voltage never exceeds the range 
to which the meter is set. In order to 
obtain a more or less fool -proof low 
scale of 5 volts, where damage to the 
meter is most likely to occur, a small 
push button was inserted in series with 
the multiplier resistor which will have 
to be depressed before there will be 
any deflection of the voltmeter. Then 
should the selector switch Si acciden- 
tally be turned to the low scale when 
the bucking voltage is high, no danger 
will occur. 

Theory of Operation 
It is necessary that the manner of 

the operation of the v.t voltmeter be 

thoroughly understood if it is to be 
used to the greatest advantage. For 
the initial adjustment; first short -cir- 
cuit the input terminals A and B; then 
set R4 and R5 to minimum or positive 
end of their voltage range. Because 
of the high resistance of R6 the plate 
current of the triode connected 6C6 is 
practically cut off. This gives about 
15 volts drop across R6 which is re- 
quired to reach approximate cut -off of 
the 6C6. Or the cathode end of R6 is 
approximately 15 volts positive with 
respect to the other end (point x). 
The potentiometer R2 (reference set 
control) is next adjusted so that the 
voltage difference between the cathode 
of the 6E5 magic eye tube and point x 
is approximately 23 volts. Thus, this 
23 volts bucks the 15 volts drop across 
R6 and effectively put a negative bias 
of -8 volts on the grid of the 6E5. This 
closes the fluorescent pattern to the 
point where it just starts to come to- 
gether. If the pattern is inspected very 
closely it will be noted the scissor like 
action of the over lapping. It is during 
this scissor like action of the over lap- 
ping that one can find the best "refer- 
ence setting" of the pattern. It is this 
which is used as the "zero" setting for 
all v.t. voltmeter measurements. In 
practice these voltages need not be 
measured, the only initial adjustment 
being the setting of R4 arid R5 to mini- 
mum, and R2 set at the reference point 
on the pattern of the 6E5 cathode ray 
tube. 

Assuming now that all initial adjust- 
ments have been made we will proceed 
to measure voltage applied across the 
input terminals A and B. 

Any a.c. or d.c. voltage applied to 
the grid of the 6C6 will cause the plate 
current to increase so that the IR drop 
across R6 will increase by an amount 
substantially proportional to the peak 
applied voltage. The 6C6 acts similar 
to that of a simple diode detector when 
a.c. voltages are being measured. 
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Rectification takes place on the posi- 
tive half cycle, the condenser C, being 
of high capacity holds the d.c. voltage 
developed across R6 at practically the 
peak value of the a.c. Because of the 
high- resistance circuit across C, it 

. must have a very low power factor or 
low leakage. A good paper condenser 
was found to be satisfactory. The 
value of Cl depends on the frequency 
of the voltage being measured. The 
lower the frequency the higher the ca- 
pacity of C, in order to hold the d.c. 
voltage developed across R6 at the 
peak of the a.c.; a value of 4 mfd. is 
good for frequencies of 60 cycles per 
second or more. When measuring d.c. 
voltages the grid of the 6C6 or prod 
"A" must be connected to the positive 
side of the voltage source. 

It may be in order here to complete 
the explanation by means of a simple 
example of a measurement made with 
the v.t. voltmeter. Let us assume that 
we are to measure the screen voltage 
on a tube. After the initial adjust- 
ments have been made as outlined 
above, test prod "A" is connected to 
the screen connection and prod "B" to 
the ground. This momentarily swings 
the grid positive on the 6C6 and the 
plate current increases causing the IR 

The complete unit 
dismounted a n d 
laid out so that 
the method of as- 
sembly can be 
seen. The instru- 
ment is portable. 

drop across R6 to increase practically 
proportional to the screen voltage 
under test. It can be noted now that 
the pattern on the 6E5 is no longer at 
the "reference setting" but will have 
completely opened due to the fact that 
the bias on its grid will have changed 
to some positive value. Now the po- 
tentiometer R4 is increased (arm ad- 
justed toward the negative end) until 
the pattern on the 6E5 closes to the 
original "reference setting," R5 being 
used for the fine adjustment. After 
these adjustments the selector switch 
Sl is set to the proper scale of the d.c. 
voltmeter "V" which gives the true 
value of the screen voltage. This 
gives a direct reading because R4 and 
R5 simply introduces a bucking vol- 
tage equal to the increase in IR drop 
across R6 which is equal to the un- 
known voltage across the input prods 
A and B. Therefore restoring the 
original bias to the 6E5 as noted by the 
initial reference setting of the pattern. 
The d.c. voltmeter is of the 1000 ohm 
per volt type. 

Resistor R7 in series with the grid of 
the 6E5 is very important. Because 
any voltage above 8 volts across AB 
will drive the grid of the 6E5 positive 
until R4 and R5 are adjusted to buck 

this voltage. If it were not for R7 to 
limit the grid current due to its auto- 
matic biasing, the 6E5 would likely "go 
up in smoke because of excessive grid 
current. 

Accuracy 

Here a human factor or care of ad- 
justment of the "reference setting" of 
the pattern on the 6E5 before and 
after the unknown voltage is applied 
will determine the accuracy of the in- 
strument, as well as, accuracy of the 
d.c. voltmeter being used. The d.c. 
range from 25 to 200 volts gives an ap- 
proximate accuracy of plus or minus 
1 volt. The scale .5 to 5 volts will have 
an accuracy of plus or minus 0.1 to 
0.2 volts on measurements of d.c. volt- 
ages. A.c. voltages seem to give a 
constant error from 0.5 to 1.5 volts; 
being on the low side of the correct 
value. This is probably due to the ef- 
fect the negative cycle of the a.c. has 
on the static characteristics of the 
plate current of the 6C6. As the error 
in voltage is more or less constant 
therefore the percentage error be- 
comes less as the higher the a.c. vol- 
tage being measured. So it may be de- 
pended on as being quite accurate at 
high a.c. voltage readings. However 
this should not discourage being able 
to read low a.c. voltages because with 
a variable source of ,a.c. current and an 
ac. voltmeter it may be calibrated. 
The calibration can, if desired, be made 
in terms of r.m.s. voltage instead of 
peak a.c. It may not be amiss here to 
point out that invariably the voltage 
indicated by the d.c. voltmeter "V" is 
in terms of either d.c. or peak a.c. 
However the r.m.s. value may be 
readily found from the peak value by 
multiplying it by .the factor .707 (as- 
suming a fairly good sine wave). 

-El- 

Ri- 10,000 ohm, 10 w. 
R_ -1000 ohm wire -wound linear potentiometer. 
Rá-500 ohm, 2 w. 
R4- 10,000 ohm, 10 w. wire -wound linear poten- 

tiometer. 
R 100 ohm wire -wound linear potentiometer. 
Re-2 megohms, 1/2 w. R- 100,000 ohms, 1 w. 
Rs-1 megohm, 1/2 w. 
R9 -4000 ohms, 10 w. 
Rio -5000 ohms, 1/2 w. Selected resistor. 

R - 100,000 ohms, 1/2 w Selected resistors. R,0- 250,000 ohms, 1 w. 
R,-,-See Below. 
C1 -0.01 mfd. mica, 300 v. 
C_ -0.01 mid. mica, 300 v. 
Cz -4 mfd. paper, 400 v. (low leakage). 
C4 -0.1 mfd. paper, 300 v. C,-16 mfd. 500 v. ;.. Electrolytic. 
Cc -0.01 mfd. mica, 350 v. 
C4-8 mfd. 350 v., Electrolytic. 
Cs -See Below. 

"v"-.1 ma., d.c. meter. 
Sw1. 4 -pole selecto- switch. 
P.B.-Push button. 

For the measurement of a.c. when superimposed 
on d.c. such as measuring the ripple in a power 
supply a blocking condenser C8 and grid return 
resistor Ris will be necessary. R13 may be a value 
of 10 megohms; C8 will depend on the lowest fre- 
quency to be measured a value of 0.01 mid. being 
sufficient capacity for 60 cycles per second or above. 
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N . U. H. F. 

' 'ransmitters 
by LE ROY LINDBERG, W9DBE 

Chicago, Illinois 

Utilizing the spring properties of a copper 

coil, plus the insulation of glass, W9DBE has 

evolved a new type of u.h.f. transmitter unit. 

-N the last year tremendous strides 
have been made in the utilization 

- - of the ultra high frequencies. 
The ten meter amateur band activ- 

ity is increasing faster than any other 
of the bands. Airlines are landing 
their planes blind by the use of ultra 
high frequency beams. Television is 
about to be introduced to the public. 
The medical profession is using the 
heating effects of the ultra high fre- 
quencies to cure many ills. To sum it 
all up, it appears that we are on the 
threshold of a new era in the use of 
these frequencies. 

However, with all this activity on 
the ultra high frequencies no great 
change has been made in the all im- 
portant tuned circuit. It is a well - 
known fact that losses increase 
greatly at the higher frequencies and 
yet we see many plug -in coils, con- 
densers with contact joints, and nu- 
merous other losses still in use today. 
In order to get the best results on the 
ultra high frequencies it is imperative 
that special apparatus be used. It is 
the purpose of this article to introduce 
a new piece of apparatus for these 
frequencies and to describe a very effi- 
cient ten meter transmitter using two 
of these units. 

First, I will endeavor to describe the 
construction and merits of this new 
type of tuned circuit which I have 
dubbed a High Q Loop for want of a 
better name. 

It consists of an inductance coil of 
stiff copper wire supported at the cen- 
ter turn by an Alsimag support. The 
ends of the inductance are sweated in 
two circular copper condenser plates. 
These plates have holes in their cen- 
ters for a pyrex compression tube to 
pass thru. Figure 1 shows the con- 
struction of this tube. 

The tube "A" passes thru the two 
holes in the condenser plates. The 
tube "B" fits over tube "A" and is 
sealed to tube "A" at the outer end. 
The tube "C" fits over tube "A" loose 
enough to slide freely. A threaded 

stud "D" is sealed into the end of tube 
"A." Nut "E" forces washer "F" 
against tube "C," thus forcing the 
condenser plates "P P" together. The 
inductance coil acts as a spring and 
exerts an outward tension on the con- 
denser plates thus counteracting the 
inward force of the tube. It is obvious 
the spacing of the plates can now be 
varied by adjusting nut "E." 

The compression tube is supported 
by two standoff insulators. The com- 
pression tube is free to slide in the 
standoff insulator on the adjustment 
side but it is held firmly in the op- 
posite standoff by means of a wedge. 

Having described the construction 
of this tuning unit, I will point out its 
outstanding advantages. 

The first point to consider is its 
minimum of supports. The inductance 
coil is entirely self -supporting except 
for the one center tap support. This 
tap is at zero R.F. potential when the 
plate current is fed at this point. If 
the plate current is fed in at one end 
of the circuit this tap only has one - 
half of the R.F. voltage impressed 
upon it. Since it is a high quality 
ceramic support little loss is incurred 
at this point. 

The only other support for the en- 
tire tuned circuit is the pyrex com- 
pression tube which passes thru the 
circular condenser plates. The three 
standoff supports are of generous 
length so the tuned circuit is placed 
well up in the clear. It can be 
mounted on a metal chassis without 
any trouble from absorption. It is 
well to note that the tuned circuit has 
no other metal parts in its immediate 
vicinity to absorb energy or distort its 
field. 

The next point to consider is the 
minimum of condenser plate edge. It 
is, of course, obvious that a circular 
plate has the least amount of edge for 
its enclosed area and also that it has 
no sharp corners. R.F. voltage tends 
to leak at the edge or sharp corners. 
There, of course, is a slight amount of 

Three front tuning controls are all 
that are needed to operate the rig. 

edge in the hold for the compression 
tube but since it is an inside edge the 
voltage does not tend to leak here. 

Another noteworthy point is the 
absence of contact joints in that part 
of the tuned circuit in which the 
main circulating current flows. This 
heavy current flows from one con- 
denser plate to the other and vice 
versa. Circulating current does not 
flow to any great extent in the leads 
to the tubes as the tube capacity is 
small compared to the capacity of the 
tuning condenser. Therefore, contact 
joints in these leads, if they have con- 
siderable area, can be tolerated. Con- 
nections to the tube elements are 
made thru flexible copper foil connec- 
tor strips. 

The inductance of the condenser it- 
self is very low. Multi -plate condens- 
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The "heart" of the tuning system. 
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Push -pull R.F. amplifier on top, buf- 
fer below, is W9DBE's arrangement. 

The unusual ECO is completely en- 
closed in its own metal cabinet. 

ers, especially the split stator variety, 
have considerable inductance at 'the 
ultra high frequencies. This is due to 
the fact that the current has a con- 
siderable distance to go from one 
plate to the other. This defect is not 
so noticeable in this unit as the in- 
ductance leads are sweated to the 
plates close to their centers. This 
makes the path traversed by the cur- 
rent very short and keeps the induc- 
tance in the coil where it belongs. 
When a condenser is placed very close 
to an inductance, which is desirable 
from the standpoint of short leads, 
currents are induced in the thick 
metal parts of that condenser. This 
cannot occur in this unit as it has no 
thick metal parts. The plates are its 
only metal parts and they are at right 
angles to currents induced by the in- 
ductance. The circuit is made entirely 
of copper. This is quite important at 
these frequencies because of the enor- 
mous circulating current. 

So far, we have dealt with the tuned 
circuit's low loss. The inductance with 
its leads are exactly the same on 
either side of the center tap and the 
two condenser plates are identical. It 
is also most significant that the cir- 
cuit is far removed from metal parts 
which tend to upset this balance. Al- 
though this condenser is not of the 
split stator arrangement, I have a 
neutralized amplifier using these units 
in both the grid and plate circuit 
which has proved to be stable in op- 
eration. The fact that split stator is 
not used reduces the spacing neces- 
sary between the condenser plates 
since the plates do not have the plate 
voltage impressed across them. 

Having described this new tuning 
unit I will now describe the r.f. por- 
tion of a transmitter using two of 
these units. No description will be 
made of the modulator or power sup- 
ply as they are a separate unit and 
conventional in design. 

The transmitter is designed for the 
10 meter amateur band and has an 
input of 75 watts to the final. The 
illustration shows the front view. At 
the top may be seen a 0 -1. milliam- 
eter which can be switched into nine 
different parts of the circuit by the 
nine -point switch mounted directly 
below it. Below this switch is a dial 
for the electron coupled oscillator. 
Then comes a knob to tune the dou- 
bler and finally a pilot light to indi- 
cate filament current. The panel is 
aluminum 2' high and 1' wide. The 
transmitter is only 9" deep at its base. 
The main frame of the transmitter is 
a standard size electralloy chassis 
base 10" x 23" x 3 ". This chassis has 
a wooden frame surrounding it, to 
give it strength and to form the base. 
The shelf which supports the final am- 
plifier tubes and acts as a shield is 
formed from a sheet of electralloy 
7" x 18 ". The triangular pieces cut 
off this sheet are screwed to the side 
of the frame to give it strength and 
add to its appearance. 

In the back view of the transmitter, 

Inside the ECO cabinet shows how 
carefully each part was located. 

above the shelf, may be seen the final 
plate tank circuit and the two 807 
tubes. Below the shelf may be seen 
the 807 buffer tube, its plate tank cir- 
cuit and the coupling condensers. 

The circuit diagram of the trans- 
mitter starts out with a 20 meter elec- 
tron coupled oscillator, which is 
slightly different from the conven- 
tional type. The circuit is a modifica- 
tion of the +Dowe type. The coil Ll 
has the four turns between the cath- 
ode and ground wound of 1/s -inch cop- 
per tubing. A pair of No. 26 wires 
pass through this tubing to furnish 
current to the heater. 

This arrangement gives the oscil- 
lator greater stability. With the con- 
ventional type the capacity which 
exists between the cathode and heater 
is directly across this portion of the 
coil and any variation in this capacity 
due to expansion causes frequency 
shift. For those who might be inter- 
ested in constructing a coil of this 
type, the following data may be help- 
ful. 

The coil L1 has 12 turns in all. Four 
turns of 1/s" copper tubing and eight 
turns of No. 12 enamel wire. It is 
wound on a 1 -inch coil form which is 
threaded 5 threads to the inch for the 
tubing and 8 threads to the inch for 
the No. 12 enamel wire. The exact 
lengths of wire and tubing necessary 
to wind the coil are first calculated. 
The tubing and wire are then joined 
together by wrapping the joint with 
fine copper wire and soldering. All 
soldering on the tubing, such as a 
short lead to connect to the cathode 
and possibly a lug to fasten the end of 
the winding, should be done before the 
wires are drawn in. 

The heater wires are No. 26 S.C.C.E. 
with a light coat of varnish. After 
they are drawn into the tubing it is 
wound on the threaded coil form. This 
coil is tuned by a 15 m.m.f. condenser 
"C" and a 100 mmfd. band spread con- 
denser "Cl." With these condensers 
and the described coil the 10 meter 
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band is spread over 60° of a 100° dial. 
The 100 mmfd. condenser is set about 
half way in. 

The oscillator is mounted in a 21/2" 
x 7" x 5" steel box. This box is 
mounted inside the chassis. Since the 
chassis is 3" deep, 1/4" clearance re- 
mains on the front and back sides of the 
oscillator box. Rubber cushions are 
mounted in this space to absorb vibra- 
tions. This 1/4 " space also leaves room 
for the metal dial and its marker. It 
is necessary to have both the dial and 
its marker mounted on the oscillator 
box since the box practically floats on 
rubber. The dial is viewed through a 
metal escutcheon in the panel. 

The oscillator is a 6K7G. It is 
mounted inside the box and no special 
precautions are taken to shield the 
control grid from the base pins. It is 
obvious that the control grid cathode 
and heater are all a part of the same 
oscillating circuit and shielding would 
do little good. However, it is good 
practice to segregate the plate lead as 
much as possible from the other wir- 
ing of the oscillator. 

The oscillator is capacity coupled to 
the doubler stage by condenser C5. 
The doubler is a 6J7G tube. It is 
mounted in the space between the 
panel and chassis below the oscillator. 
The plate coil L2 consists of 15 turns 
of No. 12 enamel wire wound on a 
1 -inch threaded coil form which is 
threaded 8 threads to the inch. A 
15 mmfd. condenser is used to tune 
this circuit. 

The doubler is capacity coupled to 
the 807 buffer by condenser C6. A 
milliameter shunt is placed at the 
ground end of the grid leak R3 in or- 
der to read the grid mils. 

T2 indicates that this wire goes to 
tap 2 of the meter switch. The plate 
circuit uses a High Q Loop L3C3. The 
plate current is fed in at the center 
tap in order to get the proper phased 
voltage to drive the push pull final 
amplifier. The High Q Loop is cou- 
pled to the 807 grids by small isolan- 
tite base equalizing condensers C8 and 

C9. These are receiver type condens- 
ers of 3 -30 mmfd. capacity. 

So little capacity was required that 
there was considerable air spacing be- 
tween their plates. Separate grid 
leaks are used on each of the 807 tubes 
in the final. A milliameter shunt is 
placed at the ground end of each grid 
leak so the grid current of each tube 
may be read separately. These shunts 
are connected to taps 6 and 7 of the 
meter switch. The grid leaks are pre- 
cision type carbon resistors in order 
to get an accurate check of the grid 
voltage. The grid drive can be ac- 
curately balanced by adjusting C8 and 
C9. 

A number of readers have no doubt 
noticed the absence of radio frequency 
chokes in the grid leak circuits and 
the plate circuits. I do not believe in 
using radio frequency chokes unless 
they are absolutely necessary. Plenty 
of grid drive was obtained without the 
use of chokes. The slight losses in- 
curred in the grid circuit because of 
their absence is insignificant. Power 
is not at a premium here as the 807 
tubes drive so easily. Radio frequency 
chokes were also found to be superflu- 
ous in the plate circuits of the buffer 
and final stage. The center taps of 
the High Q Loops are by- passed to 
ground as close as possible to the taps. 
Radio frequency chokes are great 
trouble makers when not properly 
used. However, I believe in plenty of 
good by-pass 'condensers. 

The plates of the 807 final tubes are 
connected to the High Q Loop L4C4- 
The High Q Loop may be coupled to 
the antenna by any of the conven- 
tional methods. The writer, however, 
prefers inductive coupling. 

It will be noticed that most of the 
leads to the meter switch are by- 
passed. It is my opinion, that if a 
number of lead coming from all parts 
of the transmitter are crowded to- 
gether in one small switch, some un- 
wanted coupling might result. There- 
fore, each shunt or voltage lead is by- 
passed at its joint of origination and 

15 

Another view of the unusual sys- 
tem invented by W9DBE for 30 MC. 

completely shielded in braid all the 
way to the switch. 

There is only one calibrated dial on 
the transmitter, namely the oscillator 
dial. All tuning is done by meter. It 
is a very easy task to tune up as the 
meter may be switched from one cir- 
cuit to the other. Slight changes in 
frequency may be made by only turn- 
ing the oscillator dial. 

The High Q Loops are adjusted by 
means of a fibre adjustment wrench. 

As the 807 tubes in the buffer and 
final are grid leak biased, the tubes 
are liable to be overloaded if the cir- 

(Pse Qsy to page 49) 

C-15 mm f. 
C,-100 mmf. 6-15 'stmt. 
C1, L,,-High Loop. 
C,, L,-High Loop. 
C5, C,;, C-100 mmf. 
C. Co, Cla-3-30 mmf. 

All other by -pass condensers 500 mmf. 
R,-100,000, 1/2 watt. 
R.,, R- 50,000, I watt. 
R,, R 10,000, I watt. 
R5- 15,000, 10 watt. R,- 50,000, 2 watt. 
R,-25,000, 2 watt. 
R, 500, I watt. 

Ria- 40,000, I watt. 
R11 -250, 10 watt. 
R,_, R, -500,000, 1 watt. 
R,,, R,5- 100,000, I watt. 
RFC -21/2 millihenry. 

(Note.) No value is given for milliamrneter 
shunts as their resistance depends on resistance of 
meter. 
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Circuit diagram of W9DBE's new ultra high frequency transmitter. 

www.americanradiohistory.com

www.americanradiohistory.com


16 

By JOHN F. RIIDFR 
Dean of the Servicemen 

Should a radio serviceman specialize 
in any one field to the exclusion of 
all others, is this month's discussion. 

(The opinions expressed herein are solely those of 
the author, and do not necessarily represent those 
of the Publisher nor Editors of RADIO NEWS.) 

Specialist! 
ECENTLY we wrote an article 
concerning possible require- 

- t ments for the average service- 
man. Among some of the letters re- 
ceived in reply to this discourse was 
one which related to specialization. 
What hope could we offer for the tele- 
vision specialist ? In fact, can there 
be such an individual ? 

Well, to start with, television is still 
just a myth in most parts of the United 
States; in others, it is on its way. 
Here in New York we have had just 
about perfect pictures right in our own 
home. In fact our family are daily 
spectators and our friends never cease 
being thrilled at the clarity of the pic- 
tures. Television has been available 
in Los Angeles for quite some time, 
but not having been there for several 
years we can make no comments. So 
the immediate prospects for television 
activity depend upon where you are. 

As to television service specialists - 
sorry, but we can't see them. Of 
course many men will be experts upon 
television receivers, purely as a result 
of having studied and worked with the 
units, but that does not make those 
men specialists. Our opinion is based 
upon the fact that right today, one 
out of every three so- called television 
receivers being sold are combination 
multi -wave -band home broadcast re- 
ceivers equipped with television chan- 
nels and the conventional cathode -ray 
picture reproducing tube. As a mat- 
ter of fact some of these receivers also 
include a phonograph record player. 
Of course a large number of television 
receivers being sold or which will be 
sold will contain just the television 
tuning channels and related equipment 
and will be another receiver in the 
home. 

Now, the general definition of a spe- 
cialist is one who devotes himself to a 
particular branch of a profession, so 
that we can appreciate the existence 
of an individual who specializes in the 
design of certain types of equipment, 
but not in the servicing of that equip- 
ment, particularly in the radio field. 
It is true that some men here in New 
York City now are busy installing tele- 
vision receivers, having taken a regu- 
lar course in television servicing, but 
we have spoken to these men and they 
do not consider themselves as tele- 

- - 

vision specialists -nor do they intend 
specializing only in television receiv- 
ers, despite the fact that at the present 
moment virtually all of their activity 
is devoted to the installation of such 
equipment. 

Television is a development in radio 
communication, just as facsimile is a de- 
velopment of radio communication and 
if we have television specialists, we 
should have facsimile receiver special- 
ists. But if we investigate these re- 
ceivers we find that basically they are 
radio receivers, superheterodyne re- 
ceivers and both television and fac- 
simile receivers being offered upon the 
market contain equipment identical in 
type to that in use for years. Further, 
it is quite logical that the man who to- 
day installs a television receiver which 
is also suitable for normal broadcast 
reception, will be called in to service 
this receiver, no matter what goes 
wrong. It is also logical to imagine 
that if this man installs a receiver 
with television channels and does a 
good job, that he will be called to serv- 
ice the older home broadcast receiver. 
And if we look far enough ahead, we 
can see all homes equipped with home 
broadcast receivers of whatever types 
will then be in use and also television 
receivers, possibly facsimile receivers, 
etc., so that the same service organiza- 
tion will be called in to service such 
equipment- whichever of the units 
may fail. In other words, the general 
status which has existed with respect 
to specialization will more than likely 
remain unchanged in the future. 

Frankly, any man who would say 
that he services television receivers 
only and would not tackle the multi - 
wave broadcast portion of such a re- 
ceiver would be leading with his chin. 
It would be the equivalent of today's 
serviceman who advertises that he is a 
t-r-f specialist and would not service a 
superhet or vice versa. 

Of course, we can see modern serv- 
ice station advertising which would 
state that the personnel are thor- 
oughly experienced in television equip- 
ment installation and service, but not 
that they are specialists. Advertising 
specialization in one particular branch 
of any industry weakens the position 
of that group in all other branches of 
that industry. That is a normal reac- 
tion on the part of the individual ap- 
prised of such specialization. It hap- 
pens every day in those fields where 
specialization is a commonplace thing. 

John F. Rider 

You will grant that a radio man 
who has been in the service depart- 
ment of a particular radio receiver 
manufacturer for a period of ten or 
fifteen years, most certainly is a spe- 
cialist upon such receivers; yet he 
would be foolish to specialize in those 
receivers only in the open field. We 
hazard the statement that the owner 
of an "A" receiver would hesitate to 
take his receiver into the Doe Radio 
Shop when they advertised that they 
were specialists of ten years standing 
upon "B" receivers. 

Why should television receivers re- 
quire specialists any more than super- 
heterodyne receivers as against t -r -f 
receivers -that is from the viewpoint 
of servicing ? Today, being new, the 
television receiver represents untold 
complexities. Two years from today, 
after the dessimination of the required 
data, the establishment of the proper 
servicing technique and proper assim- 
ilation of the technical facts relating 
to television, you will find the good 
serviceman will take these receivers in 
his stride without any faltering. 

This is not said with any disrespect 
towards the men who have spent years, 
many years of painstaking develop- 
ment. It is a common -sense analysis 
of the radio field and the result of in- 
vestigation in other fields of mainte- 
nance. Naturally radio men will be 
called upon to acquire the proper tech- 
nical knowledge, but that requirement 
has been existent for years and the 
change from the t -r -f receiver to the 
superheterodyne likewise required fur- 
ther study. And if and when frequency 
modulation appears upon the trans- 
mitter horizon, still further study will 
be required by those who will wish to 
service these receivers, but most cer- 
tainly we cannot envision a television 
specialist and then a different man 
who will become a specialist upon re- 
ceivers employed to receive frequency 
modulated waves or single sideband 
transmission. 

Who are the men installing televi- 
sion receivers in New York City ? They 
are those who have been doing service 
work for about fifteen years -who ad- 
vanced through t -r -f receivers, reflexes 

(Continued on page 49) 
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E N C i" N (LT. TS 

What Work Do You Like Best? 
'N the course of my travels last 

week I visited two friends of mine 
- - who were making out badly in a 
radio shop they started up about six 
months ago. Hank -who worked in 
the shop -was genial good -looking, 
and wore clothes as if they weren't 
bought from a dock peddler the mo- 
ment he landed. Whitey -the delivery 
and pickup man -was the more techni- 
cally- minded of the two, and carried 
with him the appearance of careless- 
ness and reticence which so often ac- 
companies talent. 

To the outsider it was quickly evi- 
dent that they should have swapped 
jobs for the good of the business. 
Hank should have been doing work 
that would let his good appearance 
act as an asset when he called at cus- 
tomers' homes, and Whitey could only 
operate to best advantage in front of 
a test bench. As things stand, both of 
them were discouraged by the unex- 
pected lack of business, and they were 
beginning to look like the frustrated 
test rat in the March 6 Life. 

Many of us are situated in surround- 
ings which prevent an increase of per- 
sonal efficiency by an expedient as sim- 
ple as a swap. We may, however, 
rough hew the ends of our destiny by 
adapting ourselves to the changing 
conditions offered by the passing of 
time. As the servicing business shifts 
and brings new equipment into use, we 
may slowly weed out the unpleasant 
and unsuccessful phases of our busi- 
ness, and force a path in the direction 
which we instinctively know will lead 
to more profit and pleasanter work. 
Try to become better known in the one 
line which is best suited for your in- 
clination; make an extra effort to do 
work at which you naturally excel; 
follow your bent instead of stiffening 
against it. In practice, this principle 
may be applied as simply as favoring 
public address installation instead of 
auto radio repair. 

Once there was a man who, after 
reading all the ads for mouthwashes, 
salesmanship courses, saxophone les- 
sons and pancake dough, decided to 
try them all. "If," he reasoned, "all 
these wonderful things be true, I shall 
surely become successful in business 
and social life by doing exactly as the 
advertisers recommend. The aggre- 
gate result will be irresistible." 

He did all these things -and, al- 
though he gained a wife and a busi- 
ness, failed miserably. No matter how 

by LEE WARD 
Service Manager, San Francisco, California 

pretty he smelled, he had a bad habit 
of walking in front of cross -town 
buses; unfortunately, no advertiser 
had mentioned them. This man intel- 
ligently determined not to become a 
frustrated rat : he took his sweet odor 
and his wife and his business, and 
moved to another town where there 
were no cross -town buses -and lived 
prosperously ever after. 

I do not vouch for the truth of the 
story, but the point of adaptability is 
well taken. Many professional col- 
leagues I have met could benefit them- 
selves if they were less recusant to 
current trends. 

Problem in Conduct 
A man and woman enter your shop 

on their way to the movies. They leave 
the key to their house with you, asking 
that you repair their set while they are 
out. They are good payers by neigh- 
borhood reputation, and you have no 
fear of not collecting. 

You do not like the idea of working 
alone in a strange house, but business 
is bad, and you need the job - 

WHAT WOULD YOU DO? 
A year's subscription goes to the per- 

son submitting the most practical plan 
of action; six months' subscription to the 
second. 

Lights! Action! Camera! 
Monitor Wrench 

After repairing an "intermittent" 
chassis, it may be tested for fading 
by the stunt shown in the photo. The 
speaker is laid with the cone in a ver- 
tical plane; the juice turned on, and a 
socket wrench placed against the pole- 

piece. There is enough metal in the tip 
of a three -eighths inch tool to permit 
a magnetic bite strong enough to hold 
it horizontally. 

The set may be checked without at- 
tention -all day, or all night -with 
this method; and, if any fade occurs 
which is caused by the rectifier sup- 
ply, speaker field, or filter condenser 

short, the wrench will drop off. If the 
flux has been constant during the un- 
guarded period, it will stay in place. 

During a busy day (we've had 'em), 
it comes in very handily on a doubt- 
ful 6 -volt dry rectifier field supply. 

Customers Are Not Fused 

USUALLY, when a repairman comes 
into the house, the customer feels 

obligated to move the set out from the 
wall. Then, seeing the back of the 
console for the first time since it was 
purchased, he is embarrassed by the 
dust it contains, and says : "Just a mo- 
ment -I'll get a damp rag and clean it 
for you." 

Don't let him do it! Whether or not 
you have any particular liking for 

him, remember that it is almost as 
bad to lose a client by electrocution as 
by competition. When you enter the 
house, beat the owner to the set; con- 
gratulate him for not disturbing the 
dust if he mentions it, and explain that 
your shop facilities include those for 
chassis cleaning. Remove the ash- 
trays, wedding -present statuary and 
dim lamps from the console; swing 
one end out from the wall, leaving as 
axis the end with the most wiring. This 
permits you to work in front of -in- 
stead of between -the leads and the 
console. 

Remember that a wet rag is danger- 
ous even when the power switch is 
turned off; there is always the pos- 
sibility the hot side of an a.c. or d.c. 
power lead being grounded to the 
chassis between the grommet and the 
switch. Snap 

THE Victor 32 is an old job, but as 
long as great numbers of them corn - 

pose an appreciable part of the serv- 
icing income, we should treat it with 
more respect than is usually accorded 
old age. 

Most 32 owners do not know of the 
tone control on the power chassis. 
Point it out to them after a repair 

(More Bench Notes on page 48) 
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by SEYMOUR BERKOFF 
School of Technology, College of the City of 

New York 

4 \``` ̀  ,+. 

The author at the controls of a superbes tuner feeding the Pure -tone amplifier. 

r HE amplifier shown in the photo- 
graph and diagram is the result 

- - of several months' experimenting 
by the writer, and represents practi- 
cally the optimum in design for a unit 
of its size. Although designed pri- 
marily for home use, it has sufficient 
output to allow its application to good 
sized social gatherings. Its chief fea- 
tures are an almost distortionless 
twelve watt output, and excellent fre- 
quency response. It was principally 
the adjustment of the frequency re- 
sponse that occupied most of the writ- 
er's time on the amplifier. At the con- 
clusion of the experiments, three 
non -technical persons were asked to 
listen to the unit, when connected to 
an ordinary tuner. One of them re- 
marked that there was an indescrib- 
able "something about it that sounds 
just grand." To the second, the tone 
seemed "sparkling and yet mellow," 
while the third admitted he "wouldn't 
mind having a radio that sounds like 
that." Such appreciation by laymen 
causes the writer to feel justified in 
believing the unit to be worthy of the 
reader's attention, and a circuit de- 

scription follows. It will be evident 
from a perusal of the following para- 
graphs that the circuits were selected 
with the utmost care. 

The first tube is a 6N7 mixer. Three 
separate inputs are provided, to which 
may be connected a tuner, phonograph, 
and microphone. The tuner should be 
connected to the low gain input. The 
output voltage of tuners is usually 
fairly high, and the application of a 
high signal voltage to the high gain 
input would result in distortion at 
high outputs, since the overall ampli- 
fication would be more than required 
to produce maximum output. 

As previously mentioned, the fre- 
quency response was the subject of 
much cogitation and experiment. Am- 
plifiers having a flat frequency re- 
sponse curve over the audio range do 
not sound especially like "high fidel- 
ity." In fact, it is often difficult to dis- 
tinguish, by listening, such a response 
from that of receivers made five to ten 
years ago, whose response certainly 
was not flat. The reason is not difficult 
to explain. Frequency response curves 
are usually plotted by feeding the am- 

plifier into a pure resistance load, in- 
stead of the voice coil of a loud 
speaker. While the response of the am- 
plifier itself may be flat over the entire 

R, -1 meg. pot. with center tap. 
R. Rs, Rs. RIP, R_1 -.5 melt. 1/4 w. R.- 50,000 ohms, ', 4 w. 
R, +, R4-.5 meg. pot. 

Rn -3,000 ohms, 1/4 w. R R,;, R,s- 100,000 ohms, t/4 w. 
R -, R,,. R2- 25,000 ohms, 1/2 w. 
R0 -1250 ohms, 1/4 w. 
R10 -1 me8. 1/4 W. 
R,-200,000 ohms, 1/4 w. 
R1:- 100,000 ohm pot. 
R_, -125 ohms, 10 w. 

ohm wire wound pot. 
R.,, ---100 ohm center tapped wire wound resistor. 
R., -5,000 ohms, 10 w. C C C11-25 mid. 25 v. 
C_. c:. C11 -.5 mid. 400 v. 
Cs, CO. CIO. C15, C15 -.1 mid. 400 v. 
Ca -.02 mid. 400 v. 
C -.0005 mid. mica. 
Cs- .00025 mid. mica. 

mid. 450 v. Electrolytic. 
C,-. Cis-Double 8 mid. in one can -450 v. 

Electrolytic. L,- Speaker field, 1000 ohms. 
L.-Speaker voice coil, 8 ohms. 
L. -Power Transformer- Primary -115 v. 60 cycles. 

(Thordarson T -7062) Secondaries -5 v. @ 3 
a., 6.3 v. @ 4.5 a., 745 v. @ 145 ma. L,- Filter choke. 7 henries @ 40 ma. 
Thordarson T-3326) L,- Output transformer. (Thordarson T -9008 or 
T- 6754) . 

1.7--midget filter choke, 10 henries @ 50 ma. 
Ls -250 henries @ .5 to 8 'na. (Thordarson 

T- 9320). 
S, -a.c. on -off switch. 

000' 
L2 

SIY 
IIOV AC 
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An excellent unit for use as a P.A. system, 
a recorder, or with a high- fidelity superhet 
tuner. A full rieh tone will reward the builder. 

audio range, the usual "high fidelity" 
speakers invariably attentuate both 
bass and treble frequencies, with the 
result that the actual output closely 
follows the response curve of the 
speaker. This deficiency can be over- 
come by boosting both the bass and 
treble frequencies by the right amount. 
The "right amount" proved to be the 
difficult part of the situation. Various 
schemes were concocted, tried, and dis- 
carded, and the one which stuck is the 
combination of inductances, capaci- 

Fr 

FIG -3 . FIG -4 

tances, and resistances in the plate 
circuit of the 6J7 tube, its advantages 
being simplicity, low cost, and ease of 
control. 

Other things being equal, the ampli- 
fication of a tube increases and de- 
creases directly as its plate load im- 
pedance increases or decreases. By us- 
ing selective filters which offer higher 
impedances to certain frequencies than 
to others, the amplification of a tube 
can be made to vary with frequency, 
and the response can be adjusted over 
any desired range. This was the prin- 
ciple used in boosting both the bass 
and high frequencies. The combina- 
tion L7 and C7 form a parallel resonant 
filter which offers its maximum imped- 
ance at 4000 cycles, while C8 and L6 
resonate at 6000 cycles. By actual 
measurement, the combination of the 
two filters is effective in boosting the 
range from approximately 1000 cycles 
to above 11000 cycles, by offering a 
higher impedance to these frequencies 
than does RU. Similarly, the com- 
bination L8, R12, and C6 resonates 
broadly at 70 cycles, and is effective 
over the range from 20 to 120 cycles. 

The inductances L6 and L7 are iden- 
tical midget filter chokes of the type 
used in small a.c. -d.c. receivers. Each 
has a rating of 10 henries at 50 milli- 

amperes, and the 
value of induct- 
ance with a cur- 
rent of 1 milliam- 
pere through it 

R6 had to be calcu- 
lated, knowing 
the physical di- 

FIG -5 T2 mensions, kind of 
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Complete shielding is employed on top of the chassis to avoid hum. 

iron core, and approximate number of 
turns of wire. The value of induc- 
tance desired, for the high frequency 
booster, was 3 henries. This value 
probably seems unusually large for 
frequencies of 4000 and 6000 cycles, 
but it can be shown that the imped- 
ance of a parallel resonant filter at 
any frequency varies directly as the 
fraction L /CR, where L is the induc- 
tance, C the capacitance and R the 
resistance, of the filter. For a given 
resonant frequency, the larger the 
value of L, the smaller will be the 
value of C, with R constant, and 
thus the impedance is proportional to 
the square of the inductance, or in- 
versely as the square of the capaci- 
tance. To satisfactorily provide im- 
pedance greater than the value of R11, 
the inductance of 3 henries was de- 
cided on, after much calculation. The 
practical way of obtaining this value 
with the choke originally purchased, 
was to increase the length of air gap 
in the iron core. Further calculations 
showed that 2 strips of ordinary type- 
writing paper would increase the air 
gap to the proper size. Fig. 2 shows 
the method of inserting the paper in 
the core. The strips should be cut 
large enough to prevent contact be- 
tween the "I" and "E" pieces. This 
choke may be purchased at practically 
any wholesale house. 

Both bass and treble tone controls 

are incorporated in the design. Both 
operate the same way -by shorting 
out their respective filters to remove 
the boosting. In addition, the treble 
control shunts R11 with C10, and thus 
provides a large range of control. It 
is desirable to place the chokes L6, 
L7, and L8 together with their con- 
densers in shields, but if no shields are 
available, the chokes should be placed 
in the positions shown in the photo- 
graphs, where minimum hum pickup 
occurs. 

Since the 6N7 and 6J7 supply suffi- 
cient voltage amplification to develop 
maximum output from the 6L6's, a 
means of transferring the output of 
the 6J7 to both 6L6 grids is desired at 
this point. The signal voltages sup- 
plied to the grids must be exactly 
equal and 180 degrees out of phase 
with each other. Considerations showed 

(Construct further on page 46) 

Compact arrangeaient is necessary for 
best results. Use short connectors. 
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Allen B. DuMont Labs., 2 Main Ave., 
Passaic, N. J., are making an "Intensifier" 
type cathode Ray Tube. This tube is de- 
signed primarily for obtaining larger and 
brighter television images at a given cost. 
The intensifier electrode takes the form of 
one or two metallic deposit rings near the 
screen end of the cathode ray tube, and 
serves to accelerate the electrons after de- 
flection. Increased brilliance is had over 
the former types used for the same appli- 
cations. The screen or width of the image 
is 5 ". Filter requirements may he satis- 
fied by the used of a light filter condenser 
and a high resistance bleeder of ten meg- 
ohms. 

Meissner Manufacturing Company at Mt. 
Carmel, Illinois, announce production of their 
new Crystal Calibrator, Model No. 10 -1160, 
which generates accurate harmonics at inter- 
vals of 1000, 100 or 10 K.C. for calibration 
of transmitters, radio receivers, service os- 
cillators or other radio frequency equipment. 
The tester is calibrated to the exact fre- 

Main dial accurately calibrated in mega- 
cycles. The entire unit is housed in a black 
metal box with crinkle finish. Dials are 
chrome plated and vernier adjustment facili- 
ties are provided for sharp tuning on the 
high frequency bands. 

Ward Leonard Electric Company, Mt. Ver- 
non. N. Y., have opened a new branch office 
in Philadelphia, Pennsylvania, at 1600 Arch 
Street, Room 329. Mr. Frank Beede, for- 
merly of the Chicago Office and for several 
years attached to the Sales Engineering De- 
partment at the Factory, has been appointed 
as District Manager. 

Shure Brothers, 225 West Huron Street, 
Chicago, present their new dynamic micro- 
phones known as the "Unidyne" aud the 
Rocket." These two units are the rèsult of 

long and intensive development work and 
provide a choice of true uni- directional or 
conventional semi -directional pick -up char- 
acteristics. They combine excellent quality 
of reproduction with stability of perform- 

nel. The cathode ray tube, 12 inches in di- 
ameter, reproduces a 441 line image, 9%" x 
7% ", in effect comparable to the ordinary 
magazine -photo illustration. 

Ohmite Manufacturing Company, 4835 
Flournoy Street, Chicago, Illinois, have de- 
veloped a new 40 ampere cap switch known 
as Model 412 -40 and is one of a complete 
new series of high amperage heavy -duty ro- 

ance under severe climatic conditions. The 
Model 55 "Unidyne" is a basicly new cardi- 
oid type unidirectional moving -coil dynamic 
microphone for broadcast, recording, public 
address and similar applications. It provides 
high quality reproduction of from 40 to 
10,000 cycles over a wide angle at the front 
of the microphone. The unit is available in 
all of the standard impedances. The Model 
50 employs the principle of a moving- conduc- 
tor in a magnetic field. Response is high - 
quality wide -range (± 5 db. 70 -7,000 cycles). 

Stewart Warner Corporation are now pro- 
ducing receivers for Television. For a num- 
ber of years Stewart Warner engineers have 
been conducting experiments in this field 
and these efforts have been extended into the 

tary multi -point selector tap switches. This 
new unit provides a more practical answer to 
circuit switching requirements for battery 
charges, X -ray and diathermy equipment. 
They are also suitable for use with tapped 
transformers, radio transmitters, arc welders, 
spot welders, ventilating fans, motor control 
and many other applications. The Model 412 
tap switch is rated for 240 volt a.c., non - 
inductive circuit, is 4" in diameter and is 
equipped with a maximum of 12 contacts. All 
porcelain construction, silver -to- silver con- 
tacts with other current carrying parts silver - 
plated. For full details write to the Ohmite 
Manufacturing Company, 4835 Flournoy 
Street, Chicago. 

P. R. Mallory Company, Inc., Indianapolis, 
Ind., are now making three new heavy duty 
vibrapacs. The units are : VP-555--a dual 

quency against broadcast transmissions or 
against Station WWV, the Bureau of Stand- 
ards station. A multi- vibrator circuit is in- 
cluded to provide signals at 10 K.C. inter- 
vals. For 110 v., 60 cycle operation only. 
The above comes in kit form and may be 
purchased complete with the exception of the 
tubes. 

The Browning Laboratories of 750 Main 
Street, Winchester, Mass., have recently an- 
nounced a new High Gain Pre -Selector. The 
unit uses a type 1852 tube and is complete 
with filament transformer in either kit form 
or wired and tested. The frequency range 
is in five steps from 64 to 1.6 megacycles. 

line of receivers now available from the 
above company. These instruments are con- 
structed according to specifications agreed 
upon by members of the R.M.A. and they 
claim a distinctive high fidelity sound chan- 

vibrapack with a rating of 300 volts at 200 
ma. load, 6.3 volts input. This unit has wide- 
spread application in police two -way trans- 
mitters, public address equipment, amateur 
service. VP -557 -a 6.3 volt dual Vibrapack 
having an output of 400 volts 150 ma. This 
unit finds applications with automobile pub- 
lic address systems as well as amateur and 
police equipment. 

VP -558-a 32 volt Vibrapack of the tube 
rectifier type. Similar to the VP -554, with 
a 300 volt 100 ma. nominal output. This unit 
is for radio receivers on farms, boats and 
Pullman cars. Booklet containing complete 
descriptions of the above together with tech- 
nical data is available upon request. 

(Continued on page 44) 
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T'S the little things in life that put 
the joy in living and it's the little 

- - improvements that give added joy 
to operating. A few hours spent add- 
ing the small improvements we have 
always intended to make will give the 
old rig the ease of operation that we 
so much admire in the commercials. 
It will also give added protection to 
expensive tubes. 

One of the mysteries of ham radio 
is that the simpler the gadget, the 
sooner we balk at its construction. 
A budding young wizard will take the 
socket hole punch after the baby's 
bank to buy a shiny new bottle, but 
still continue to use a switching sys- 
tem that is a hangover from spark 
days. 

With a little work and some sal- 
vaged junk the entire transmitter can 
be controlled from one key at the op- 
erating position. If you have no VOX 
system (RADIO NEws, October, 1938, p. 
33), you will have the next best thing, 
"push -to- talk." All switching is done 
by means of relays and as an example 
can do the following things in a small 
transmitter in the order named. 

1. Applies oscillator plate volt- 
age. 

2. Deadens receiver. 
3. Applies buffer and final plate 

voltage. 
4. Applies high voltage to mod- 

ulators. 
5. Gives overload protection. 

These take place in the proper or- 
der and none can come on until the 
preceding action has taken place. Thus 
high voltage is kept from the final un- 
til the oscillator is on and voltage is 
not on the modulators until they are 
loaded by voltage being on the final. 
As many power supplies and switching 
actions as are needed can be taken 
care of by adding more relays. 

The relays are made of old auto- 
mobile generator cutouts that were ob- 
tained at a price of $0.00 from garages 
and it matters little how badly they 
are burnt out so long as the pole pieces 
and points are still usable. Some of 
the double throw relays were made out 
of the relays found in the old style 
Philco "A" and "B" eliminators but 
these are not necessary. The cutouts 
and relays are dismantled and all old 
windings removed. In some cutouts 
the center pole piece is riveted in 
place. In these models the pole piece 
is cut out with a chisel and a new pole 
is made from an iron bolt of the same 
diameter and proper length. The head 
being filed flat to about 1/16" in thick- 
ness. The fiber washers and insula- 
tion (FW of Fig. I) are placed on the 
new pole to keep the new winding from 
shorting on the frame. If the old in- 
sulation is badly burnt it should be re- 
placed with new. With the insulation 

,le :t:ys 
ilJOl'li by HOWARD BURGESS, W9TGU 

Elliott, Iowa 
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Fioni the giink heap, or the garage come the 

basic units which can be fashioned into 

smoothly working relays for the radioman. 

The author's version of a cut -out or overload relay made from junk parts. 

in good shape, the spool should be 
wound full of No. 30 enameled wire. 
Wire from an old filter choke or field 
coil will answer the purpose. 

The cutout is reassembled as it was 
originally but now comes the most im- 
portant adjustment. With the unit 
completely assembled, hold the con- 
tact points together as they will be 
when the relay is closed, and adjust 
the "pole spacing" (Fig. I) so that the 
armature lacks about three times the 
thickness of a piece of this magazine 
paper from touching the core piece. If 
it is allowed to touch when in opera- 
tion, it will refuse to open at times due 
to the small amount of magnetism that 
remains in the iron. The spacing of 
the points should next be adjusted. 
They should be set to the smallest open 
spacing that will make a good clean 
break of the voltage in the circuit. 
Last, the spring tension on the arma- 

ture is adjusted. For average work, 
if it is adjusted to the point where an 
ounce of pull will close it, it will usu- 
ally be satisfactory. If no weight is 
handy, it should be adjusted to the 
point where it will close quickly with 
the amount of current to be used in 
the circuit. Be sure to have enough 
tension to open it briskly though when 
the current is removed. The same pro- 
cedure is followed if any Philco relays 
are used. 

Perhaps the most interesting of all 
is the overload relay. Many of the 
commercial units are wound all on one 
core but these are too tricky for the 
amateur to make from the junk box. 
In this case two relays are used. Plate 
current flows in coil "A." An over- 
load produces power to close contacts 
"B" which turns the holding current 
into coils "C" and "D" in relays 1 and 
2 respectively. This pulls open the 
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contacts "E" which are in the primary 
circuit of the high voltage plate trans- 
former of the stage being protected. 
Contacts "E" remain open until switch 
"F" is opened momentarily which re- 
sets the device. The holding current 
can be supplied by any means that can 
supply a few volts of DC voltage but 
the simplest means was found to be an 
old dry disc rectifier from a trickle 
charger. Nearly every ham has some- 
thing of this sort around the shack. 
When tied to a 6.3 v. filament winding 
it supplies sufficient voltage for the re- 
lay and draws no current except dur- 

ing an overload 
and then not over 
.15 amp. 

For the relay 
with the double 
winding, an old 
model T Ford cut- 
out was used as 

it had the largest winding space 
of any on hand. The riveted -in core 
piece was removed and a new core 
made from a 5/32" x 11/2" bolt. With 
the insulation on the new core, it is 
wound half full of No. 30 enameled 
wire. This winding is covered with a 
layer of empire cloth and the remain- 
ing space wound full of the same size 
wire. It is then ready for reassem- 
bling. For this particular type, the 
contacts are spaced about .5 millimeter 
and the spring tension made just 
strong enough to open the relay brisk- 

FINAL 
FIG-2 

AC 
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FIG -3 

"Model T" section 
of an overload 
relay, showing 
how the spring 
is revamped. 

ly. With these adjustments the relay 
will go into action at about forty mils 
and with the shunt resistance it can be 
adjusted to close at any value above 
forty. The original flat spring on this 
type of cutout was cut off about 1/4 

inch long and bent to extend straight 
out from the back end of the armature 
as shown in the illustration. A small 
hole is drilled in the old spring and a 
coil spring hooked from it to the base 
where it is anchored on a spade bolt. 
Both relays are mounted on a piece of 
bakelite five inches square and the disc 
rectifier and variable shunt are hung 
below. Connections are made to a 
terminal strip mounted on one end of 
the bakelite. 

A milliammeter was placed in series 
with the relay overload circuit and a 
sudden overload applied. The relay 
would act and cut the circuit before 
the meter hand could reach thirty on 
the scale. This shows how quick its 

DPDT relay made from "A" or "B" pack. 

action even though made of junk ma- 
terial. 

The block diagram is merely a sug- 
gested layout and for sake of simpli- 
fying it, part of the wiring is left out. 
The main control switch is placed in 
the center tap lead of the oscillator 
power transformer. The first relay 
coil in series with the oscillator plate 
closes its contacts when the oscillator 
comes on and thus turns on the final 
power which acts on the second relay 
which closes the modulator and breaks 
the screen circuit of the receiver. The 
overload relay is used in the final stage 
but cuts both buffer and final voltage 
on overload. This safeguards both 
stages in case of oscillator failure. 
The overload relay may be placed in 
the common negative lead and used to 
protect the power supply in case of 
the shooting of a condenser. 

By using the converted junk, com- 
plete transmitter and receiver switch- 
ing is accomplished by use of one key. 
At W9TGU the key is a switchboard 
double throw type with the off posi- 
tion at center. When pressed to the 
right it locks for ragchews and long 
calls. When pressed to the left, due 
to a spring, contact is made only as 
long as the key is held by hand. This 
side is used for short calls and push 
to talk. 

POINT ADJUSTMENT POLE SPACING 
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by LEE SHELDON 

Chicago, Illinois 

Sometimes a so- called "charity" job is the foundation of a lot of paid 
work. Once again "savvy" is the most valuable asset in any radio %tore. 

cc H - the stationary engi- 
neer is at work," Al 
said one day last month, 

when he saw me at work by the 
desk. "What's that paperwork 
you're doing ?" 

"I am checking over a city 
map," I replied, "in order to for- 
mulate a sales campaign based 
on sizes of prospects' homes in 
our territory. The owners of 
small houses are obviously poor 
prospect material, and -" 

"Why aren't you out getting 
business ?" my partner asked. 
"I can handle things here in the 
store." 

Al always throws me out into 
the street whenever he sees me 
comfortably seated. I am the 
eternal emigré of Salutary 
Sales and Service. 

"This plan," I said, "will, during 
times of depression, insure the proper 
ratio between contacts and contracts. 
It also protects -" 

"If you'd worry more about getting 
business from the run of the prospect 
mill, instead of sorting them, I'd have 
filed an income tax report last year," 
Al interrupted. "Every time you go 
off on one of those commercial sprees 
of yours, the hangover costs us money. 
Sometimes I wish you hadn't bought 
that Book!" 

"This is not the first occasion when 
you have attempted to resist progress," 
I retorted, "and your sarcasm is based 
on falsehood. I have two Books." 

"Double trouble," he muttered. 
Then, louder: "Scramb!" 

"To think," I said bitterly, from a 
point near the door, "that I came all 
the way from Europe to get away from 
dictators!" 

Al was about to answer, when a cus- 
tomer entered. We both assumed polite 
prospect attitude number four. 

"Good afternoon, sir," I said. "May I 
assist you toward possible purchases ?" 

"Perhaps," he replied, "and perhaps 
not. It depends. The truth is, I do not 
have much money to spend, but I am 
interested in some radio parts. You 
see, none of us know much about radio, 
and they have sent me over here to 
learn." 

He was a queer duck -floaty, like 
Hugh Herbert, but inoffensive. He 
could have said "Woo -woo" without at- 
tracting attention. I didn't like his 
crack about not having much money, 
and I made up my mind to get rid of 
him quickly; I answered pleasantly, 
though : "Certainly, my good man- 
go right ahead." 

"Please tune it in for us, my hus- 
band can't look the thing in the eye." 

"Thank you. I am Mr. Firp, an ac- 
tive member of the Pepsin Parish - 
three blocks down, you know -and the 
other members suggested the use of a 
speaker for our Sunday services. Not 
another preacher, you understand - 
another speaker. We thought we could 
put it in front of the choir, or could 
we ?" 

"I don't see what the choir has to 
listen to," I said. "My idea of a choir 
is an assembly that gives, not one that 
takes." 

"You must forgive me. I see you 
don't understand," he replied, "Per- 
haps it would help if we both talked 
about the same thing. We want to put 
a speaker before the boys so the con- 
gregation can hear them better. 
Haven't you got a speaker ?" He 
looked about the store, and suddenly 
pointed. "There -one like that." 

"Oh, that -" I said, knowingly, 
"that's a microphone." 

"I'm sorry," he apologized, sensing 
my loss of patience, "a microphone. 
Does the holder come extra? How 
much is it ?" 

"It wouldn't do any good alone," I 
explained, with the tone a person takes 
in the face of a worn welcome. "You 
would also need a loudspeaker and an 
amplifier." 

"Tsk, tsk!" he replied sadly, ringing 
an upper incisor with a finger -nail. 
"That would probably be more than we 
could afford. On the other hand -am- 
plification is good for the soul. About 
the amplifier -how many lamps would 
it need ?" 

"Tubes," I corrected, disgusted by 
the man's ignorance, and determined 
to plow him under and reap a harvest 
in a more fertile field. I was about to 
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tell him to come back later when 
I wasn't so busy, when Al came 
from the back of the store. 

"Good afternoon, sir," he said, 
motioning toward me with his 
head. "Don't mind him - he's 
shell- shocked." 

Would you believe it -Al took 
over and spent more than forty - 
five minutes with that bloke, ex- 
plaining what would be neces- 
sary on a job like he described - 
mike by choir, amplifier in foyer, 
and speaker behind an original 
artifice in the border of the or- 
gan -pipe housing. Firp was 
dumb, but very interested, and I 
knew Al was wasting his time. 
Finally, when the price of the 
job came out, Firp choked dis- 
appointedly, began to paw his 
left cheek with his fingertips - 

admitted his church couldn't afford it. 
It must be that, when a good man 

breaks, he flies to pieces completely. 
Al -my partner, the self -styled busi- 
ness genius- replied: "I am interested 
in the public address application you 
have suggested, and I believe I can get 
it for you at a price you can afford. 
First, however, I want to see its in- 
tended location. Can I get into the 
church for an inspection tomorrow 
afternoon ?" 

"You are always welcome," Firp 
answered. "I'll meet you there. Good 
night." He hopped out happily. 

"What," I asked Al, "is the gag? 
Don't tell me you are going to put this 
job in just for the advertising!" 

"That's part of it," he replied. "Of 
course, I'll be paid- something -for 
the equipment." 

"You must be counting on a reward 
in heaven," I said. "I shouldn't have 
to tell you that Pepsin Parish is so 
poor the church mice have all turned 
in their union cards -except one, and 
he's a rat!" 

"Here's a signed check," Al said. 
"Add your signature; then go over to 
United and get that second largest 
amplifier they play up in the last cata- 
logue. Then get the best matching 
pickup and turntable they have in 
stock. On the way back, get some 
records appropriate for religious serv- 
ices." 

I made a quick estimate. "That 
means that when your whimsicality 
has played itself out, we will be left 
with a bank residue of about four and 
a half kopeks," I pointed out, "and 
just because a passing customer had a 
passing thought!" 

Al's answer, pertaining to my de- 
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parture, was of no value to science or 
industry, so I do not record it. 

I was back in an hour, and, as I was 
unloading the equipment, said: "Be- 
fore you give this stuff away, think of 
it in terms of ham sandwiches." 

"A clever thought, but hardly worth 
the night's sleep it must have cost 
you," he riposted. "You are in the pub- 
lic address business now- whether you 
like it or not, you'd better 'git in the 
buggy'." 

"I refuse to continue further in your 
religious crusade," I said, with the firm 
manner I assume during partner argu- 
ments. "Moreover, if Firp comes into 
the store while I'm here again, I will 
dismiss him abruptly, in the manner 
deserved by all counter -irritants!" 

"Okay -I'll handle the deal from 
now on," he replied. Then, as I turned 
to leave he said: "Hold on a minute - 
where did you get these records ?" 

"From my basement, to save us 
money," I answered. "Even if we go 
out of business, we must eat." 

He glanced at a few of the titles, 
and said: "A very nice selection: Pony 
Boy, Turkey Trot and St. Louis Expo- 
sition, I Love You. Here -send these 
to a wax -works museum for use in 
some horror display. Since our turn- 
table moves in a horizontal plane, I 
believe we can do our customers the 
best turn by selecting flat records. 
Edison will understand." 

Things were rather strained be- 
tween us for a while after that, and 
we didn't speak of the p -a gear for 
more than a week. Although we were 
so busy I wasn't in the shop much, I 
could tell that Al was continuing with 
Firp's folly. I was rather anxious to 
bring my partner to an admission of 
defeat, but business had taken a turn 
for the better, and it made both of us 
feel good, so I determined not to bear 
down too hard when the crash came. 
I would temper my wind to the clipped 
lamb, as Firp would probably say. 

One day, after an especially profit- 
able flurry of jobs, we both sat down 
for a rest we really deserved. 

"Through with Firp ?" I asked, cas- 
ually. 

"We'll never be through with him," 
Al replied. "Here -look at this bank 
balance." 

It was at a record high! "Your cru- 
sade must have led you to the grail," 
I remarked, astonished. "How come ?" 

"It's a story," Al laughed, putting 
his feet on the desk -an informality 
which occurs only during prosperous 
periods -"well worth your study. I 
put in that mike job for less than it 
cost. You wouldn't understand -you, 
whose most complicated business 
transaction is flushing a peanut ma- 
chine; you, who would demand an as- 
say before using the Golden Rule. 

"The entire congregation, with an 
enthusiasm induced by my good be- 
havior, got a combination benefit and 
young talent display together, based 
on the use of the new mike set -up. 
Everyone went into the thing enthu- 
siastically -even the former members 

who have attended church only during 
family funerals. 

"The proceeds more than paid for 
my cost, and there was some money 
left over for ready -made mayonnaise 
for use during the next Sunday - school 
outing. Church attendance increased. 
Everyone was satisfied. Because I 
had been present as engineer on the 
night of the benefit, riding gain and 
promoting our stock, all the congrega- 
tion knew me by sight and reputation; 
and they began to call us for broad- 
cast receiver repairs. You probably 
didn't realize it, but about 75% of the 
set calls we have had since then came 
from Pepsin Parish. 

"On Sundays, the choir sings into a 
mike -which works out very nicely, 
because when one of the kids goes 
sour, his parents can always blame it 
on a tube. The pastor, who has had 
to double for organist and preacher, 
now retires to a chair during organ 
solos from our platters. 

"This summer, the choir will be sent 
to Wet Lake for a month's vacation. 
During that time, it will be repre- 
sented by recordings they will make 
before they leave the city." 

"With what ?" I asked meekly. 
"With the recording rig I am lend- 

ing them." 
"Oh," I said, disappointedly, "can't 

you sell it 
"Don't want to," Al answered. "It's 

more use to us to be used for making 
records and selling them. Every one 
of those boys' mothers has ordered a 
recording of her son's voice, singly or 
in the group; some of them want both. 
You see, I didn't take any chances 
when I installed the apparatus with- 
out being paid for it all at once -first, 
because I knew it would take a dem- 
onstration to educate those folks to 
the use of mike and pickup, and sec- 
ond, even if the plan flopped, we could 
peddle the stuff at any other church 
where they could be shown how nicely 
it worked. 

"At present, only two families have 
ccmbinations, but three others have 
ordered them from me. They can't 
afford the most expensive ones, and 
we'll not get cash -but three new 
markets have been opened up to us. 
Now, my little lamb, will you return 
to the fold ?" 

"Here comes the prodigal," I 
shouted. "Get ready to slay the fatted 
oatmeal! Oh, boy! Where are those 
addresses of the folks who have been 
buying records ? What prospects! 
Lemme at 'em!" 

"Take it easy," Al said, laughing. 
"Don't try to force them too much. 
Pay attention to the work that's corn- 
ing in for a few weeks until it drops 
off -don't high -pressure them. Stay 
in the shop for a while." 

Sometimes I look at Al and wonder. 
Firp isn't such a bad skate when 

you get to know him. Yesterday, 
while I was leaving church, I over- 
heard him say to a fellow- member 
that I was a very fine young business - 

(Further experiences on page 45) 

ON THE COVER 
WE HAVE . . . 

THIS month's cover illustration 
shows Lee Sheldon -our Service- 

man's Experiences author -at work in 
his home. The occasion followed the 
breakdown of Mrs. Sheldon's kitchen 
midget, which Lee at first attempted 
to repair with household tools. His 
wife, realizing the uselessness of a 12" 
screwdriver on a 7" set, and resenting 
any activity which turned her kitchen 
into a repair shop, gave him a jewel- 
er's magnifying glass (which she had 
kept, for sentimental reasons, since 
Lee gave her an engagement ring) 
and a pair of tweezers. The picture 
followed naturally. 

One No. 1 floodlight, with reflector, 
was used for illumination. The ex- 
posure was two seconds at f 32, using 
a 3A Kodak loaded with Eastman Su- 
per-XX film. Commercial developing 
and enlarging. 

-El- 

INSTITUTE 

To: The Triplett Electrical Instrument 
Co., Bluffton, Ohio. 
Awarded: Seal of Acceptance No. 111.00 
Product: Dynamic Mutual Conductance 
Tube Tester Model No. 1615. 
Description: True dynamic mutual con- 
ductance tube tester with simplified push- button control. So simple now anyone 
can use. Direct GOOD -BAD tube reading 
on two -color scale. Separate tests for 
diode; rectifier and ballast tubes. Checks 
all receiving tubes including the new loc- tal base types. Also tests gaseous recti- 
fier tubes. Both filament connections are 
made through push -button switches al- 
lowing for roaming filaments. Same is 
true of plate, screen, C. G. location 
switches, etc. Separate Gas test and con- 
clusive neon shorts test. Rotating chart 
has data for more than 200 receiving tubes -plus all ballast tubes. 
To: The Triplett Electrical Instrument 
Co., Bluffton, Ohio. 
Awarded: Seal of Acceptance No. 111.1 
Product: Dynamic Mutual Conductance 
Tube Tester Model No. 1616. 
Description: Same as above plus -Volt - 
Ohm Milliammeter with ranges: D.c. 
volts 0 -10 -50 -250- 500 -1000 at 1000 ohms 
per volt; d.c. ma. 0 -10 -50 -250; .2 to 500 
ohms; 300,000 ohms, 1.5 and 3 megohms. 
A.c. volts 0- 10 -50- 250 -500 -1000 at 400 ohms 
per volt. Special chart permits decibel 
readings against volts to 42 decibels. Two 
plug -in rectifiers: in tube tester and volt - 
ohm-milliammeter circuits. Front illu- 
minated instrument also indicates when 
tester is connected to supply line. Attrac- 
tive all -metal case, lustrous satin finish. 
Sloping panel. Removable cover. Case 
size 151 4"x115/8 "x61/2". A.c. operated in- 
cluding ohmmeter, 60 cycles, 110 volts. 

(More S/A on page 44) 
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THIS story, according to W9ISR, which 
emanates from the sane source as did 

the rockaboar story published in this column 
a couple months ago, is the truth and noth- 
ing but the truth s'help me Hanner. It is a 
well known fact that in order to produce a 
good transmitting tube it is essential that 
a high degree of vacuum must be main- 
tained. This is accomplished by certain 
manufacturers of certain types of tubes, such 
as the PU6? (six and seven -eighths), by 
pumping with mercury and liquid air pumps, 

A rare pix of VR4AD, British Solomon 
Islands. Sent in by Leo Herz, Chicago. 

etc. However, there are other manufac- 
turers who will never use this practice; and 
there are many tubes available, such as the ro 
KW, the EZ rood and the Fla Soo which are 
filled with genuine 61/cmpusite -the only 
perfect vacuum material in existence. 

Wempusite may be obtained by machining 
the carcass of the three -toed IYempus, the 
Giant Flying WemPus or the Ring-tailed- 
hairy-chested Wem pus. AVeutpusite lathes 
using diamond cutting tools, or muck saws, 
may be used to shape the material'to fit the 
various tubes being made. The material is 
quite hard, about the sanie hardness as 
quartz and for this reason possesses opti- 
mum Q. Enormous output is obtained at 

A gadget showing how a condenser 
works. Built by hams for the NYWF. 

efficiencies as high as 733% with only 10% 
modulation at 7 ",ic cps, dinosaudial wave. 
In fact removing the quartz plate in rigs 
using all Wempusite Tubes invariably re- 
sulted in greatly improved frequency stabil- 
ity. LGnsh!!!! Ed.] 

W9Tl_Q is said to have gone on a reduc- 
ing diet. 1.ast minute reports have it that 
he is now down to mpty- rapt -uipty pounds. 

Nice going, old timer. Be seem' yah on 5! 
The fore boys on 160 meters are all in 

a dither. Someone has come up with the 
screwball idea to chase all the class "B" 
boys oft that band and make 'em go down 
to ten and five meters. The situation seems 
to be under control, however. These funny 
rumors have a habit of popping up from 
time to time scaring the daylights out of 
the boys, then dying clown until another 
lunatic gets an idea. 

Funny how things work out sometimes. 
One of the forty meter boys has been strug- 
gling for years with a pupil who has mas- 
tered the code and theory but just won't 
take the exam. This fella can really copy, 
takes up to thirty per and as for theory, 
well, he really knows his onions, having been 
an engineer for years. Our ham finally got 
a brilliant idea. He started to work on the 
pupil's XYL. At first she didn't know a 
thing about it but she liad plenty of en- 
thusiasm. Nozo she has the ticket, the rig 
is on the air and the pupil is in the dog- 
house where he belongs until he musters 
enough ambition to go after his own ticket. 
This is really a funny situation when one 
considers that this gentleman has several 
hundred dollars tied up in amateur equip- 
ment, a three hundred dollar receiver and 
all the gadgets necessary to operate a really 
first -class amateur station. The XYL is 
rubbing it in plenty now she has the ticket 
but he just just grins and takes it as if he'd 
planned it that way all the time. In fact, 
he seems as proud as if he'd gone and got- 
ten the ticket himself. 

\V9IRY is liase on forty meters with 200 
to 400 watts input using a 203A in the final. 
We stand on our constitutional rights and 
refuse to divulge whether this item has any 
connection with that immediately above, 

WONDER why the Asheville, N. C., 
ARC, a stag of the local radio ham's 

club, uses the words "Der Tag" to denote 
the date of their big hantfest. The connota- 
tion of the "Der Tag" is rather unpleasant 
to many, since it was used by the Kaiser 
to designate the day he plunged the world 
into the last holocaust. Too many widows 
of the AF_F remember those words, -"Der 
Tag"-with tears! Let's be American first, 
last and always ! 

\\ 4ZZ has wkd over 15 countries during 
the past year, bring his total near to the cen- 
tury mark. 

\V4BPD, with a score of 9,000 in the DX 
contest has only wkd one new country. It 
was the only one left for him to work ! Hi! 

That is FASIH not F18IH! 
P4CC is a Dutch Ship on 14.4MC -T9c. He 

will QSL via N.V.I.R. 
W4FCB is wkg Europeans on eight' and 

rivent' wid 12 watts input. Now has a rig 
on ten and is giving AV4CEN and W4AH a 
run fer their mazurca. 

Thnx to \V4FIX fer the above five items. 

NE\V Ham -to -be is Bob Crosby of orches- 
tra fame. He stopped up to the pre- 

view of RN's 1959 All -Pio -pose, 28 -pt trans - 
mitter- receiver. and was he impressed! Bob 
will go after his ticket soon. 011ie W9ETI 
Read did all the explaining and got hisself an 
autographed pix of the Maestro in return for 
his trouble. 

\\'9ISR is turning into a demon reporter 
these clays. Never misses sending in his 
stint for this column . . . and on time, too ! 

Whatsamatter you radio clubs. Hows- 
aboutit that you send in "Specials" to this 
column and collect our usual fees? Follow 
the general style here and cash in on gossip. 
Address, "Hamchatter Editor, Room 2250, 
608 South Dearborn St., Chicago, Illinois." 
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Paley Award winner, W1BDS, at the 
controls of his shack. FB, Wilson! 

G. L. Doseland, legalist fer the Chicago 
Area Council Radio Club and George Fenton, 
a chiham, helped prosecute the bootie 
W9RIS. At this writing bootie W9RIS is 
being held for the Grand Jury. Conviction 
carries a possible 2 year term in the clink. 
Crime does not pay! When the arrest was 
made, a shout, "Bob, Bob, here's the police!" 
was heard over the 160 meter band by sev- 
eral hamsleuths who were in on the know. 

IF the 160 meter W3-phone who signs him- 
self : "This is Atlantic City and suburbs 

calling" happens to read this, please take note 
that he has been heard in Quebec with an 
RS signal in the SO meter c.w. hand. Hi! 

A newcomer on 2(139 Kcs. is VEIFS, Cen- 
treville, N. B. The XVI. and Muriel seem to 
be losing that fear of the "mike" and work 
out f.b. Box 20 if the full QT H. 

WIIUV reported heard by ON4HS. IIUV 
was on 160 fone. 

VE2HB is -engineer at broadcast station 
CKCV, Quebec City. 

VE2DV is back on 75 fone after about one 
month on 160. 

\V1DQK is also hack on 160 after several 
months on 40. 1DQK is quite an old timer 
on 160. 

Notice the direction finder located 
at ON4KD ; also the American receiver. 

VEIT.O is going to join the 160 gang soon. 
VE2OG is on 10 meters and gets out in 

fine shape. VE2NK is also on 10. 
VE2PF tried 40 and worked a WE 

Strangely enough, two days later he con- 
tacted W7AHN on 160 phone. New regula- 
tions in Canada won't permit a new ham to 
work phone on 160 for 6 months. 10 is the 
only fone band. 

VE2AJ is one of the newest on 2001 Ices. 
60 watts input to an 809 on c.w. 

A W1 is Port Kent, Me. Had a fine QS() 
with VE1 DU. The WI was a 3800 Kcs. 
phone. Hi ! No QRM. 

\V1HOD is all set for dx with a 20 meter 
rotary beam, a 20 meter doublet and á 10 
meter rotary beam. 

VE1MQ talks of putting up a vertical an- 
tenna for 20. He says that every time he 
calls a "CQ" a W5 comes back to him. 

\V2HN R went to sleep during a rather 
lengthy round table and awoke just as the 
gang were pulling the switch. 

W5HSH and \WAIL on c.w. must have a 
swell time getting those clots and dashes 
straight. (Please turn page) 
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Leo Herz of Chicago sent in 
these two pix of ON4RI. Note 
the unit -type of construc- 
tion and the American mike. 

Two localmen were talking about their ra- 
dios. One said that he had just had his radio 
fixed and that he was well satisfied. "Why" 
he exclaimed, "If there's static or we don't 
quite understand what an announcer says we 
,lust turn a knob and he says it again !" 

G5CV drops us a line to say that he be- 
lieves that he is the first to receive 

American television signals in London. He 
claims that on Sept. 16, 1930, he received a 

hour program from GE of Schenectady, 
N. Y., and he has a verification to prove that 
he dici. Does anyone disput the honorable 
G5CV's claim either as to priority or as to 
having received the same signal? 

The RI is certainly getting active against 
the booties these last days. We read in the 
local papers that another unlicensed ham had 
been caught in Chicago. He was operating 
in the 160 meter band and using the call 
W9RIS. Crime does not pap! 

W2ZC is building himself one of those 
new overseas beam antennas which is a copy 
of GSB's. It is for twent' operation and is 
electrically (not physically) rotated. ZC 
claims that the rotation is accomplished by 
introducing phase difference in curtains and 
additional sections of 600 ohm line, while the 
array itself is stationary. Incidentally, W2ZC 
is a former editor of Time, and now Tech- 
nical Adviser to Time. Life, and Fortune 
magazines. (No advt., hi!) 

Had a terrific gripe the other day from a 
ham on what we said about him in our col- 
umn. Claims that, "weren't no sech thing !" 
The payoff came with the closing remark - 
"Yah didn't even get my call letters right ! H" 
Ho -hum, that's good fer a chuckle anyhoe ! 

The Seventh Annual Hamfest of the Fox 
River Valley Radio Clubs (Bob G. Artman, 
W9KYY Sec'y), will be held on Sunday, 
June 25th at Round Lake, Wis. That is ap- 
proximately 18 miles S.É. of Fond du Lac, 
Wis. and 25 miles W. of Sheboygan. The 
rounds will be open at 8 a.m. with events, 

including the Annual Baseball Tournament 

and Boat R -aces 
starting at 11 a.m. 
A full program of 
events has been 
planned f o r YL's 
and OW's. ( Y a h 
gotta keep 'em hap- 
py! hi!) A swell 
time should be had 
by all. Reservations 
are available from 
W9KYY, 616 'Bluff 
Avenue, Sheboygan, 
Wis. A BIG prize 
list is one of the at- 
tractions. Nuff sed! Incidentally, 
W9KYY has a swell 
call -if he uses fone -to call himself the 
"too wise doggy." 
Get it? Well here's 

how. YY equals "too wise" and a K9 is a 
"doggy." (Ed., "That's goshawful!" Tech. 
Ed., "Can ra do better? ") 

THE Official Bulletin of the Toledo Radio 
Club says some nice things about RN in 

general, and about this column in particular. 
You mean it ? Tnx ! 

\ \r80I0 has a fb Collins xmtr and Na- 
tional rcvr. 

WSAC \\- es WSQBM are building up 2/- 
meter pack transmitters. 

New station on the air is NX2L of Green- 
land. Ditto SP1HH, Poland. 

Anyone know anything about ZX4M? 
\ \'8ESN is going great guns on 5. Gets 

real DX wid it, too ! 

WSTBW is public- spirited. Teaches code 
to a group of lads that cone to his shack. 

Williamsport, Pa. telephone company lists 
the amateurs and their call letters in their 
'phone book. Extra swell fb ! 

Jersey hams, attention. The coupon below 
is what you should send to the Motor Vehicle 
Bureau to get those handsome call letters of 
yours put on your license plate! 

NEW JERSEY LICENSE PLATE PETITION 

Mr. A. W. Magee 
Commissioner of Motor Vehicles 
State House. Trenton, N. I. 

I, the undersigned, hereby respectfully pe- 
tition for the issuance of my amateur radio 
call letters for use as automobile registra- 
tion plates on my car in 1940. 

Signed 

Address 

City . State 

Amateur Call 

Leo Herz, of Chicago, forwards some very 
interesting pix of two ON stations. They 
appear elsewhere on this page. Thanx Leo. 
You other hams and DX men ! Send in your 
pix. They are good fer'a buck fer every one 

printed. 

W9VSX uses one of the Lindberg 
UHF transmitters for his 30 MC. 
transmissions. Bill is a mem- 
ber of the Rag Chewer's Club. 

W9DDD is or- 
ganizing a 

"S.A.A.B. Club." 
The initial stand 
for "Save Ameri- 
can Amateur 
Bands," and he 
wants to get in 
touch with any 
hams who are in- 
terested in getting 
f u 11 information 
on the hams 
bands. The pur- 
nose of the organ- 
ization is to keep 
the bands as they 
are, and not have 
them changed. 
Why not get to- 
gether with W9I- 
SR and his "Vig- 
ilantes "? 

By the bye, what 
has happened to 
"The Vigilantes"? 
Their purposes 
were good and 
their group wide 
awake. 

W6PXK, wore himself out helping the 
unfortunates during the last L. A. 
holocaust. His rig did yeoman's job. 

W1BDS won the Paley Amateur Award. 
His pix is on the page. Congrats, Wilson, 
on your receiving the "Oscar" of hamdom! 

Winners in the Union County Amateur 
Radio Assn., Inc., were Garth G. Sheldon, 
Livingston, NJ -RME 70 Receiver ; W2LMI 
-Sky -Buddy Receiver ; Geo. L. Fuchs - 
Astatic Xtal Mike ; Pat Tamare- Halli- 
crafter, No. 23 Receiver ; W3GKK -RME 70 
Receiver ; B. Barghausen -Martin Flash Key. 
Congrats to this gang. We are told that they 
gave away $1200 (count 'em) worth of door 
and other prizes. The above was reported 
by W2CZS for the UCARA Harnfest Comm. 

Adrian Blancquaert of Flanders, Belgium 
forwards the very interesting pix of ON4KD. 
Note the direction finder. We are told that 
these units are very common over there. 

Using 40M as the medium, WSGKY, Win- 
ters, Tex. and W9VIL, Dodge City, Iowa, 
exchanged views on the eclipse of the sun 
on April 19th. W5GKY could not see the 
sun from his shack, and so moved his port- 
able '15 -watt rig out on top of his shack. 
From there the QSO lasted 2 hours and. a 
full description was sent to \\'9VT1.. 

Who used a BB -gun to kill \\SGKY's sky - 
wire the other a.m.? The dastardly deed 
was discovered when 5 replies to CQ's got no 
answer. 

The "SRC Ham News" is one fb rag. Has 
lotsa dope and gossip of the extreme far 
West. They offer a valuable prize for car- 
toons. - 

When W6EOU, Sacramento failed to op- 
erate his rig (% kw. of Calif. Power) fer a 
double fortnight (oh, alright -make it a 
month) while out of town on business, the 
power companies sent an investigator out to 
check the wattmeter, wondering why the sud- 
den decrease in consumption. A. W. Borgia, 
who sent the item in, fails to report what 
the result of the investigation was. (Dear 
HC Ed. Borgia and W6EOU are the same 
person. Vy Trly yrs. Yr. Sec'y.) Hmmmür- 
min ! 

A CQ Radio Club, organized Jan. 20, 1939, 
to study for ham licenses, is going great guns 
out in Ogden, Utah. One of the best fea- 

(Pse QSY to page 58) 

No, not what you think! This is not 
a ham rig. It is one of the medium 
power stages of television's W6XAO. 
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udio Frequency Bridg 
BOVE is the circuit of a 1000 

cycle bridge that is very sensi- 
tive and can be built from ma- 

terial that costs very little and which 
most experimenters have on hand. In- 
put is from any audio oscillator that 
will produce a note in the vicinity of 
1000 cycles. 

Note the two identical audio trans- 
formers A, and A. Their primaries are 
in series across the 1000 cycles. Sec- 
ondaries are hooked up bucking. As 
long as nothing disturbs the balance, 
no sound is heard in the phones. Both 
sides of the phones are at equal poten- 
tial. With the one megohm volume 
control in circuit and a calibrated 
pointer on shaft that indicates per- 
centage of the resistor in series, we 
have a fairly accurately known re- 
sistor. Any unknown resistor is in- 
serted at X. An unbalance between 
the resistances X and Y will cause 
more current to flow in one audio 
channel than in the other. Result - 
sound in head phones. Now we vary 
Y until sound ceases, and the resist- 
ance of Y is equal to the resistance of 
the unknown X. 

The bridge is equally satisfactory 
for measuring capacity and induct- 
ance. Calibration of Y is made in 
capacity by choosing several known ca- 
pacities and substituting at X and 
balancing. The important part in bal- 
ancing a pure resistance against the 
resistance of a condenser is that any 
subsequent measurements must be 
made with the identical audio fre- 
quency used to calibrate. To check 

by CHAS. E. DIEHL, A.B., W6EVF 
Toppenish, Washington 

A cheap instrument which can be used to 
measure inductances and capacities and 
o hich should be in every service shop. 

this and enable a setting of the audio 
oscillator to the same frequency we 
have inserted condenser C as a per- 
manent part of the equipment. This 
condenser is connected so the push 
button will insert it in place of X. 

The value of C is any convenient 
value you have on hand. That is any 
value that will give a reading on Y 
that can be reset easily. For calibra- 
tion the push button is pressed and 
balance obtained on Y. This point of 
balance is recorded. When using the 
bridge, first place Y at the recorded 
position, press button and obtain bal- 
ance by varying the input frequency 
until no sound is heard in phones. The 
frequency will then be the same as 
the original calibration frequency. 

Similarly inductances can be meas- 
ured at X. Calibrate positions on 
Y with known values. The condenser 
push button must be used to check 
frequency of input at each time in- 
ductances are measured as well as 
capacities because both have a differ- 
ent resistance (impedance) at differ- 
ent frequencies. The higher the audio 
frequency, the smaller the capacities 

or inductances that can be measured. 
If so desired two calibrations can be 
made at different frequencies. A high 
audio frequency and a low audio fre- 
quency. This will make the ranges ex- 
tend both ways. Also different vari- 
able resistors can be used at Y with 
a switching device that will insert the 
desired one in the circuit. It is pos- 
sible to make this instrument do the 
jobs of several very expensive instru- 
ments with an accuracy sufficient for 
any experimenter. Such jobs as coil 
matching, capacity matching and filter 
choke efficiency tests can be made as 
well as resistance measurements. 

The audio note source can be a reg- 
ulation signal generator or it can be 
constructed from a single tube and an 
audio transformer. The disadvantage 
of the latter home -built type is that 
there is grave danger of getting a note 
which will be replete with harmonics, 
and which might vary in amplitude. 
With that type of note the measure- 
ments are very apt to be inaccurate, 
and the whole scheme fails. For quick 
checks, however, the home -built audio 
generator should work. 30 
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The completed unit is compact and very easy to construct. 

r ,HIS remote control unit was born 
of irritation, an occurrence which 

- - brings to mind the phenomenon 
of the oyster and its pearl. This com- 
parison may be condoned because this 
little device is truly a "pearl" in com- 
pactness and performance. The irrita- 
tion which started the design and con- 
struction was caused by the noisy, poor 
functioning of a commercial unit 
which originally was used. 

It seems to be standard practice, in 
the building of accessory remote con- 
trol devices, to control the volume at 
the distant receiver by reducing the 
amplitude of the carrier emanating 
from the remote unit. This method 
works when applied to old receivers 
not equipped with automatic volume 
control. In any AVC receiver, how- 
ever, this method is far from satisfac- 

Power is drawn from the house mains. 

tory. It has the primary effect of in- 
creasing the background noise. Under 
these conditions, reduction in audio 
volume does not occur to any substan- 
tial extent until the carrier has be- 
come so weak that it has slipped below 
the ability of the AVC to hold up the 
output. 

In the remote control unit here de- 
scribed, the carrier wave sent from it 
to the receiver is of constant strength. 
It is unaffected by the position of the 
volume control. This holds the AVC 
of the receiver down and permits 
noise -free reception. It also permits 
the equivalent of turning the receiver 
off for short intervals from the remote 
point (as for instance when the tele- 
phone is to be answered) merely by 
rotating the remote volume control to 
zero. 

This remote control unit is superior 
also by virtue of its oscillator circuit 
and the hookup for modulating it. A 
modulated oscillator is ordinarily diffi- 
cult to hold onto the straight and nar- 
row frequency path. The oscillator 
frequency "wobbulates" with the mod- 
ulation and this in turn causes serious 
sideband cutting when a selective re- 
ceiver is used for reception. The os- 
cillator section of the present unit is 
practically equivalent to a buffer am- 
plifier electron -coupled to the oscilla- 
tor and this makes for excellent fre- 
quency stability with consequent high 
quality reception. 

The high quality of reception is kept 

by ERNEST A. ZAIIIG 
New York City, N. Y. 

For the comfort of arm- 

chair-control of y o u r 

broadcast receiver, this 

unit be just right. 

uniform at all volume levels by the 
modulation means employed. Changes 
in volume at the receiver are accom- 
plished by changing the percentage 
modulation of the carrier sent to it by 
the remote unit. No distortion is 
therefore added when the audio vol- 
ume is held down to a very low point. 

Further quality insurance is had by 
virtue of the diode detection in the re- 
mote unit, and the resistance -coupled 
audio amplification. The fluctuating 
diode voltage is also used to provide 
automatic volume control over the 
radio frequency section of the first de- 
tector. 

No actual intermediate frequency 
amplification is used in the remote 
control unit. The intermediate fre- 
quency transformer is there to provide 
the selectivity which is a feature of the 
superheterodyne circuit. It cannot am- 
plify since no vacuum tube is asso- 
ciated with it. 

The vacuum tube was omitted 
purely in the interest of compactness 
and because under ordinary conditions 
it is not really necessary. In locations 
where radio reception is very poor, this 
intermediate frequency amplifying 
tube may be added in the conventional 
manner. 

Summed up from a technical stand- 
point, it will be noted that the remote 
control unit is a complete superhetero- 
dyne receiver (even including a second 
detector and audio amplifier) and also 
an electron -coupled transmitter. The 
process may be likened to a rebroad- 
cast similar, for instance, to a regular 
broadcasting station picking up a pro- 
gram from Europe and then sending it 
out again on its own channel. In con, 
trast, the standard type of remote con- 
trol is merely a frequency converter 
whose intermediate frequency stage 
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is linked to the receiver by air. This 
explanation should make clear why the 
herein described unit is unique in being 
able to send out a constant strength 
carrier whose percentage of modula- 
tion is varied. 

The remote control device is en- 
tirely self- contained and requires no 
connection whatever with the receiver; 
plugging it into an AC or DC outlet 
completes the job of hooking -up. The 
broadcast carriers are picked off the 
power line, making the usual hank of 
aerial wire unnecessary. (Under ex- 
tremely poor conditions, a short length 
of aerial wire may be attached to the 
point marked "A" in the wiring dia- 
gram.) The output power is ample to 
insure excellent operation between any 
two points within the average home 
or apartment. 

The frequency of the connecting link 
has been chosen as 1575 kilocycles. 
Conversation with the local radio in- 
spector seems to indicate that this is a 
clear channel throughout the country. 
Furthermore, it is just a shade above 
the top of the broadcast band and 
therefore within the tuning ability of 
most radio receivers. Of course, this 
frequency may be changed to suit the 
whims of the individual builder; it 
could be placed within the short -wave 
spectrum if the receiver is so equipped. 
A caution to observe is to stay away 
from frequencies which are either 
within the broadcast band or whose 
harmonics fall within the broadcast 
band. 

A feature of the construction is the 
loop shown in the illustrations. This 
is composed of twenty turns of No. 12 
single cotton enamel wire wound to a 
rectangular shape three inches by four 
inches with a center tap from the tenth 
turn. The loop is then taped or bound 
to hold it solid. This loop acts both as 
the transmitting tank inductance and 
as the radiator. It has the usual loop 
directional characteristics which may 
prove handy under some conditions of 
interference. It is tuned by means of 
a standard 500 micromicrofarad pad- 
der condenser as shown. 

The construction of this remote con- 
trol unit is sufficiently easy to fall 
within the ken of any amateur solder- 
ing iron wielder. Exact layouts natu- 
rally depend upon the parts used, but 
the photographs are self -explanatory 
and should be generally followed. 

The chassis is bent from a flat sheet 
of steel measuring 63/4 x 61/2 inches. 
Two sides are bent down 11 /2 inches 
from the edge, making a chassis 63/4 x 
31 /z x 11 /2 inches. Socket, volume, con- 
trol, switch, and other holes are cut as 
shown. 

The oscillator coil for the 6A7 fre- 
quency converter is mounted in the 
bottom of the intermediate frequency 
transformer in order to save space. 
The axes of the oscillator coil and 
of the IF coils should be at right 

angles and they 
should be spaced 
as far apart as 
possible. Suffi- 
cient room will 
usually be found 
to place the pad- 
der condenser in 
the can also, for instance as 
shown in the il- 
lustration. Some 
parts dealers 
stock a unit of 
this combined 
type ready to use. 

A small, two - 
gang variable 
condenser was 
utilized in the 
unit being de- 
scribed because it 
was thought desirable to be able to tune 
in any station in the broadcast band. 
This condenser could be omitted and a 
standard two -gang push- button switch 
substituted therefor. This would give 
automatic tuning for six or eight pre- 
determined stations. It is also possible 
to fit a four -button tuner in the space 
above the variable and retain both. 

It is best to mount all parts on the 
chassis before commencing the hook -up 
and then to complete the filament cir- 
cuit first. The voltage drop needed 
for the present tube complement is 
obtained from a line cord resistor of 
200 ohms. The sequence of filaments 
from line cord to ground is shown in 
the diagram. The "ground" is the 
chassis; this makes what is commonly 
known as a "hot" chassis but is general 
practice in midget receivers and will 
do no harm since the unit will doubt- 
less be encased in a small cabinet or 
box. 

One of the most important prerequi- 
sites for high fidelity operation is a 
hum -free power supply. By actual 
measurement, the percentage ripple in 
this remote unit is only .19 %, a good 
figure. 

The filter is a two section pi, an in- 
ductance (choke coil) being used in 
the first section and a resistance in 
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The bound coil transmits the signal to the broad- 
cast receiver. This is what tunes in the stations. 

the second. The choke is of five hun- 
dred ohms resistance of the type com- 
monly used in midgets. The resistance 
is 400 ohms, 2 watts. The condensers 
are 12 mfd. electrolytics of 200 volts 
rating. Three of the slender cartridge 
type were used and bound together 
into one unit for easy mounting. The 
.25 mfd. paper condenser from the rec- 
tifier plates to the chassis is impor- 
tant; it's a ten -to -one shot that any 
serious hum is traceable to its defect 
or omission. 

The radio frequency choke marked 
"B" in the diagram is also important. 
It provides the impedance to signals 
in the broadcast band which makes it 
possible to use the power line for an 
antenna. One of the two coils in an 
old intermediate frequency transfor- 
mer was made to serve as this choke. 
It was of the type wound in four sec- 
tions on an impregnated tube. The 
.00075 mfd. fixed condenser which con- 
nects it with the primary of the r.f. 
transformer should be of a good grade 
mica because the line voltage is im- 
pressed across it. 

The intermediate frequency trans- 
former is operated at 455 kilocycles 
and the oscillator coil is chosen accord- 
ingly. Radio frequency choke coils and 

(Tune in further on page 45) 
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TECHNICAL BOOK í BULLETIN REVIEW 

AERONAUTIC RADIO, by Myron F. 
Eddy, Lieutenant U. S. Navy, retired, pub- 
lished by the Ronald Press Company of New 
York City, covers all of the various fields 
of radio as it applies to the aviation inclus - 
try. This book makes a very valuable source 
of information available for the radio oper- 
ator or service engineer and contains many 
chapters on modern circuits and applica- 
tions. Many illustrations are given together 
with large and distinct schematic diagrams 
so that the student will have little difficulty 
in making his analysis of the circuit. Chap- 
ters include : Aviation -radio communica- 
tions, Fundamentals of Electricity, Radio 
Electricity, Circuits, Tubes, Batteries, Power 
Supplies, Radio Telegraph Transmitters, 
Beacons, Receivers, Direction Finders, Land- 
ing Systems, Traffic Control, Installation, 
Maintenance, Graphical Symbols, Definitions 
of Terms Used in Radio Engineering. Mr. 
Eddy is Chief Instructor in Aircraft Radio 
at Stewart Technical School and is a mem- 
ber of the Institute of Radio Engineers. 
This excellent book contains 502 pages to- 
gether with many illustrations and is a val- 
uable addition to any radio library. 

PRINCIPLES AND PRACTICE OF RA- 
DIO SERVICING, written by H. J. Hicks, 
M.S., Radio Instructor at Hadley Vocational 
School in St. Louis. This first edition pub- 
lished by the McGraw -Hill Book Co., Inc., 
gives the radio serviceman a source of in- 
formation concerning the various problems 
encountered in the daily routine of servic- 
ing modern receivers. The information con- 
tained covers all of the various automatic 
features such as are found today, including 
the automatic volume control, etc. Begin- 
ning with an introduction, the various chap- 
ters of the book take the reader to each and 
every part of circuit analysis and chapters 
are included on the Fundamentals of Mag- 
netism and Electricity, Fundamentals of Ra- 
dio, Radio Tubes, Test Equipment, Theory 
of R. F. Amplifiers, Theory of A. F. Ampli- 
fiers, Power Supplies, Detection or Demodu- 
lation, Volume, Tone and Frequency Con- 
trol, Loud Speakers, Antennae and the 
Elimination of Man -made Static, Superhet- 
erodynes, Servicing Radio Receivers, Pub- 
lic- Address Systems, and two very valuable 
chapters on the Business Side of Radio 
Servicing and a large appendix which con- 
tains many charts and formulae. This book 
contains 305 pages devoted completely to 
problems in radio servicing. 

TELEVISION, published by Radio Cor- 
poration of America, Radio City, New York, 
is a small booklet available to radio listen- 
ers interested in this new and fascinating 
art. Explains in simple language the funda- 
mental principles of Television. A ques- 
tionnaire is included which contains general 
questions pertaining to Television together 
with answers to the questions. Many illus- 
trations afford an opportunity for the reader 
to become acquainted with the latest in 
Television equipment. Explanations are 
given as to what the viewer may expect 
from the latest in receivers. A question- 
naire is also included on questions pertain- 
ing to the Television program itself. Copies 
of the above booklet may be obtained by 
writing to R.C.A., Radio. City, New York. 

SPRAYBERRY DICTIONARY OF RA- 
DIO, written by F. L. Sprayberry Instruc- 
tor in Radio- contains 94 pages devoted to 
the listing of all terms used in radio work. 
This excellent book also contains several 
interesting charts and a table of db levels, 
a resistor wattage chart, an explanation of 
the most common cases in receiver failure 
and a parallel resistor chart, together with 
charts on Greek symbols used in radio, vac - 
uum tubes and decimal equivalents, etc. 
This booklet will find use as a handy ref- 
erence for the up -to -date serviceman or ra- 
dio engineer as it gives direct answers to 
phrases not often used in radio. 

WELL, the Feds are a- comin' and it 
ain't around the mountain. They've 
already arrived and plenty of scalps 

are hanging from their belts. Scalps of ops 
like Thomas Carpender of St. Paul, Minne- 
sota, who pleaded guilty to an indictment 
charging the operation of an unlicensed ra- 
dio station in violation of Sections 301 and 
318 of the ContAct of 1934. The mercy of 
the court placed him on probation for two 
years. RI's of the FCC say they suspect 
many other unlicensed stations are operating 
around St. Paul area. So beware, be- 
ware. . . . 

DOC DAVENPORT was reminiscing the 
other day and he says that back in '18 

they hung up some records which are still 
standing intact. For one thing, not missing 
a time signal during the entire trip across 
the Atlantic ; putting out only 3 anïps with a 
one -half KW arc and stretching the signal 
1750 -miles . and during daylight hours 
at that ! And even if the equipment was not 
of the best, if any skeds with KSF were 
missed during the entire trip between Syd- 
ney, Australia, and the states, the operator 
was automatically fired upon his return. 
And all this was done on a hunk of crystal 
and a cats whisker ! Can you imagine what 
they'd have done with a tube job ? Yep, 
those were the days of iron ships and tall 
tales ! 

IT is with a deep feeling of sorrow and 
the knowledge of a great loss to the ra- 

dio operating profession that we learned of 
the death of Stephen Kovacs. He passed 
away at the U. S. Marine Hospital, Key 
West, Florida. Our sincere and heartfelt 
wishes for smooth sailing and clear skies 
with the Great Pilot. At least now he will 
have surcease from his continual fight for 
radiop recognition and better working con- 
ditions! 

THE Auto -Alarm boogie man continues 
to haunt radiops. The FCC engineering 

department states that "a further study of 
autoalarms with respect to their ability to 
respond to an alarm signal while being sub- 
jected to interfering signals and /or atmos- 
pherics." But credit is given to the auto - 
alarm in the rescue of the ten survivors of 
the ill -fated British Flying Boat Cavalier by 
the Esso- Baytown. The Esso- Bavtown's ra- 
diop was aroused from his labors elsewhere 
about the ship by the autoalarm. The alarm 
signal was sent by coastal station WSL. So 
there you are ! 

AT this time we extend congratulations 
to the CTU- MARDIV, its officers and 

members, on their second anniversary. It is 
a sincere pleasure to observe a group of ra- 
diops who had an ideal and stuck to it 
through hell and highwater. We wonder 
does any one realize what courage it takes to 
face a seemingly unsurmountable wall ; odds 
that stronger men dared not invite to battle? 
Yet men like Louis J. Kleinklaus, Athan 
Cosmas, Freddy Ulrich, Karl Baarslag, 
Schatt and others ventured into rough moun- 
tainous seas with a craft that was built on 
an almost God -like faith in their ideals. 
And it was truly a question of struggling to 
success or drowning entirely without a trace 
of their past existence. Even their enemies 
must admire the grit and stamina that caused 
these radiops to stick to their post, their 
ideal, until success was assured. And their 
record to date is one of continuous progress 
and harmonious living with all radiops. Ye 
ed has always been for any organization 
which sincerely tries to better radiop condi- 

tions and which uses each man's member- 
ship card as a sacred trust for their indi- 
vidual benefit, which eventually results in 
benefiting every one. May The CTU- 
MARDIV live long and continue to prosper 
in its fight to help radiops gain greater rec- 
ognition. 

IT'S beginning to pay being a columnist 
for a gang of hardboiled radiops. You - 

sah, friends and countrymen, in our many, 
many years of pounding out this monthly 
hash and rehash for the perusal of all and 
sundry, we have received large bundles of 
mail. But never an epistle from the 
weaker ? ?? sex. So it was an extra -special 
day when we opened a fan letter signed by 
a YL ! And she remarks as how the column 
is okay (thank you) but why not place a 
photo of A. B. Krueger in our thumbnail 
sketches of pioneers in radio ? How come or 
why, asks we ? Let's hear from those who 
know Kreuger now or knew him when . . . 

TOW we know why many ops refuse to 
have their names or photos published. 

Because if Don Hekking ever owed any one 
money, he'd sure have to pay up now. At 
least a dozen letters from all over the coun- 
try came to our desk with various addresses 
for him. And now the latest one from V. R. 
Lewis of the RMCA office in Cleveland, tells 
us he can be located at 1309 Carr Street, 
Sandusky, Ohio. Thank you, V. R. Which 
goes to prove we all come together in this 
column, somehow. 

HERE'S a dandy set up for a few radiops 
with the ability and knowledge of 

erecting, installing, equipping and maintain- 
ing a police radio station for a city of eight 
to ten thousand souls. Our information 
conies from a young "Ham" who has the 
inside track with the Mayor. and the politicos 
are getting into a huddle about its cost and 
general possibilities. So if any of youse guys 
and gals want a nice shore -side billet, send 
in your appliques and I'll put you in touch 
with said young Ham. 

CG requests particular information about 
Harry Chetham who was last heard from as 
the Police Radio chief in Somerville, Mas- 
sachusetts. This colyumnist recalls some of 
the fireworks that HC caused in that same 
town when he passed the examinations with 
a mark of 100 percent. The Mayor wanted 
to place one of his henchmen into the Chief's 
billet, so lie had HC declared physically in- 
competent. But Harry went to bat and held 
the job down for quite a few years. So if 
IIC is on topside, shoot us a line. 

ROM the mailbag : Dear GY : In spite 1 of the fact that I am in the telegraph 
branch of the radio industry, my primary and 
main interest in radio is receiver design and 
construction. . I should like to know if 
you have any information concerning pos- 
sibilities and availability on positions in 
broadcast. I have experience in this field 
and hold a 1st class phone and telegraph 
ticket. I do not care for key work as recvr 
and phone experimental work and construc- 
tion are more interesting. R. J. Ans.: 
Why not make up a good letter and send it 
to every concern who manufactures and de- 
signs new recvr equipment for marine phone 
apparatus ? Any local RCA office will give 
you the names of the various manufacturers 
of this equipment. 

DEAR COLBY : Your article in March 
issue RADIO NEWS very good. (Tnx) 

I am a radio ham -been one for 4 years and 
(More QRD? on page 45) 
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Accessibility of controls is a desirable point in designing this rig. 

r \RANSMITTER design is usually 
a compromise between the fac- 

- - tors of cost, power and layout. 
No two operators, of course, will be 
in complete accord as to which fea- 
tures are necessary to a transmitter, 
but here is one idea of what the low - 
powered unit should feature :- 

6 Band Operation 
Phone and CW Operation 
Crystal Microphone Input 
Universal Antenna Coupler 
Crystal and Electron -coupled 

Oscillator 
Small Size for Portability 
Use as Transmitter or Exciter 

We chose an input power of 50 watts 
because, with a reasonably good an- 
tenna, 50 watts will get out in good 
shape, and the cost of such a transmit- 
ter is within the reach of most "hams." 

To meet the trend towards greater 
flexibility, circuits are arranged so 
that modulator output can be used to 
drive a high -powered audio stage and 
the r.f. output easily coupled to a kilo- 
watt class C amplifier. In this way, 
the unit serves a dual purpose -com- 
plete transmitter or exciter. 

Referring to the schematic wiring 
diagram it will be seen that the r.f. 
tube line -up consists of a 6L6 crystal 
or electron -coupled oscillator, 6L6 buf- 
fer- doubler, and 807 final. The AF 
tube line -up uses a 637 fed by a crystal 
microphone, a 6C8G duo -triode as a 
second stage of AF and phase inverter, 
and a pair of 6L6G's in Class AB as 
modulators. 

The 6L6 crystal stage may be con- 
nected as a straight pentode oscillator, 
as a tritet oscillator, or as an electron - 
coupled oscillator. When used in the 
straight pentode circuit, with crystals 
from 160 to 40 meters, a shorting plug 
is placed in coil socket "A" which 

grounds one side of the crystal and 
the cathode bias resistor and bypass 
R, -C2, shorts the tritet grid condenser 
C and inserts a slight grid -to -plate 
capacity to provide stronger oscilla- 
tion for the higher frequency crystals. 
Experience has shown that the speci- 
fied size of capacity does not increase 
the crystal current with the 6L6 tube, 
at least, enough td endanger the 
crystal. 

With crystal control, the oscillator 
is normally used in the straight pen- 
tode circuit for 160, 80, and 40 meters. 
For output frequencies above 7 mega- 
cycles, harmonics of the 40 meter crys- 
tal are used. For 20 meter output 
then, the oscillator is tritet connected 
(accomplished by removing the short- 
ing plug from the oscillator grid cir- 
cuit and substituting the proper grid 
coil), doubling in the oscillator plate 
to 20 meters. The buffer acts only as 
an amplifier, exciting the 807 on 20. 
For 10 meter output the oscillator dou- 
bles from 40 to 20 as before while the 
buffer doubles to 10. For 5 meter out- 
put the oscillator plate is tuned to the 
fourth harmonic of the crustal -10 
meters -and the buffer doubles to 5. 
The 807 does no doubling at any time, 
making for increased efficiency and 
higher output. 

When using the oscillator in the 
electron -coupled circuit, a mica con- 
denser, about 100 mmf., is plugged into 
the crystal socket, a tapped inductance 
into coil socket "A," and the circuit 
tuned in the usual manner. 

It will be noted that a combination 
of grid -leak and cathode bias is used. 
This provides the best form of bias for 
quick starting of the crystal and low 
plate current when the oscillator plate 
circuit is detuned. 

The 6L6 buffer -doubler stage needs 
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by G. L. DANFORTH 
Engineering Dept. 

Harvey Radio Labs., Inc. 
Cambridge, Mass. 

Nine different fea- 
tures are included 
in this versatile 50- 
watt portable xmtr. 

no neutralization when doubling, al- 
though it does when amplifying on the 
same frequency. To save connecting 
and disconnecting the neutralizing 
condenser, the grid end is wired to one 
of the blank pins of the coil socket. 
Oscillator plate coils used in a non - 
doubling buffer set -up, employ a 
jumper from the B plus end of the coil 
to the neutralizing condenser pin. For 
coils involving doubling of the buffer 
there is, of course, no jumper. This 
arrangement insures that the neutral- 
izing condenser is always connected 
when needed and disconnected when 
not needed. The condenser is a small 
ceramic insulated padder, 3 mmfd. to 
35 mmfd. This is set to neutralize the 
circuit and then sealed with some bees- 
wax melted on with a soldering iron 
to insure permanency of setting. We 
have found that 6L6's are sufficiently 
uniform in their inter -element capaci- 
ties so that they may be interchanged 
without upsetting the neutralization. 

The coils are of the usual sizes and 
need no special comment except that 
the 160 meter coils require padding 
condensers mounted inside, 100 mfd. 
condensers for the oscillator and buf- 
fer plate coils, and a 25 mfd. condenser 
for the 807 plate coil. 

There is an excitation control in the 
buffer screen circuit. On the lower 
frequencies the screen voltage will 
have to be lowered in order to adjust 
the final grid current to the proper 
value, 3 to 5 mils. Overdriving the 
grid will result in decreased output. 

Both the oscillator and doubler plate 
currents are measured by one instru- 
ment. 

The 807 final stage is keyed in the 
cathode circuit. Keying here, rather 
than in the oscillator, makes for sta- 
bility of frequency and removes the 
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possibility of chirps from the signal. 
There is a switching circuit wired so 
that one instrument will measure 
either final plate current or the mod- 
ulator plate current. This switch- 
ing arrangement enables all circuits 
to be metered without using too many 
instruments and also avoids the un- 
sightly, and often dangerous, plug -and- 
jack system of making one instrument 
read all circuits. 

The universal antenna coupler is 
probably the most novel feature of the 
unit. The switching system uses what 
is, effectively, four 5 -point shorting 
switches to connect a 140 mmfd. vari- 
able condenser for series tuning of the 
antenna, for parallel tuning, or, with 
the variable condenser connected, for 
parallel tuning fixed capacities of 100, 
200, or 300 mmfds. in parallel with it. 

This allows the unit to be coupled to 
any high or low impedance feeder 
within its frequency range. For low 
impedance feeders, such as, coaxial 
line, twisted pair line, or when work- 
ing into a single wire 14 wave antenna 
against ground, the series position 
should be used. A half -wave antenna 
may be end fed from the parallel - 
tuned antenna circuit and may be 
used with or without the ground. 

The antenna switch used is specially 
constructed and very compact. It is 
mounted on the back of the panel ver- 
tically with its knob inside the cabinet. 
As it does not have to be adjusted with 
the transmitter in operation, this is a 
good location for it. The knob of the 
antenna tuning condenser is brought 
out the front of the panel. 

The a.f. section of the unit is quite 
conventional except for the feature of 
the terminal strip from which the out- 
put of the modulator may be fed to a 
high power Class B modulator to a 
loud speaker, or "what have you." For 
modulating the 807, the terminals 1 -2, 
and 4 -5 are jumped. Terminal No. 3 is 
the plus B return, for use only when 
an external transformer feeds the a.f. 
off to some other apparatus. 

The power supply is designed as a 
separate unit and consists of a 300 volt 
supply with an 80 rectifier for the 
speech amplifier and exciter stages, 
and a 500 volt supply with an RK -60 
(which is an oversized 5Z3 with the 
plate leads brought out of the top). 
Both of these supplies use the same 
power transformer, with taps for the 
low voltage supply. This arrange- 
ment is more compact and handier 
than using two separate transformers, 
although a special transformer is re- 
quired. 

Adequate bleeders are provided to 
drain off the charge of the filter con- 
densers when the transmitter is shut 
down, insuring against possibility of 
shocks from a supposedly "dead" sup- 
ply, as well as to improve the regu- 
lation. 

As the power supply is on a separate 
chassis of its own, there is an eight - 
wire cable between the two units, con- 
nected by means of Jones plugs. This 
arrangement makes it possible to put 
the r.f. and a.f. unit right on the op- 

erating table, if desired, where 
it takes up little room, while 
the power supply may be 
placed under the table or in 
some other location where it 
is out of the way. For mobile 
use, where 110 volt a.c. is not 
available, a power supply may 
be made consisting of two 
genemotor units and asso- 
ciated relays and filters. This 
unit makes an excellent mo- 
bile installation. 

When starting the transmit- 
ter, the "Filament" switch is 
first thrown. This sends cur- 
rent through the filament 
transformer T. The green pilot 
should light. After the tubes 
are hot, with the Tune -CW- 
PH switch in the "Tune" po- 
sition, the "Send- Receive" 
switch is thrown to the "Send" posi- 
tion, energizing relay Re, and throw- 
ing on the low power supply. The 
exciter stages are then tuned in the 

AI1 easy -to- get -at arrangement of parts. 

usual manner for minimum dip of the 
Oscillator -Doubler Plate meter. The 
grid current of the 807 is adjusted by 

(Pse QSY to page 54) 

C,-.01 mfd. 400 v. paper 
C, -140 mmf. 
C, -.002 mfd. 500 v. mica 
C,-50 mmf. 
C, -10 mmf. 
C6 -.002 mfd. 500 v. mica c7- .00005 mfd. 500 v. mica 
Cs -50 mntf. 
C9-.01 mfd. 400 v. paper 
C,, -.002 mid. 500 v. mica 
C,1 -.002 mfd. 500 v. mica C,- .00005 mfd. 500 v. mica 
C,, -50 mmfd. 
C,, -.002 mid. 500 v. mica 
C, -.002 mfd. 1000 v. mica 
C,, -75 mmfd. 

mfd. 1000 v. mica 
Cs -10 mfd. 25 v. electro!. 
C,9-.05 mfd. 400 v. paper 
C2o -.5 mfd. 400 v. paper 

mfd. 400 v. paper 
0,2-10 mfd. 25 r. electro!. 
C,;, -25 mfd. 50 v. electro!. 

mfd. 400 v. paper 
C2 -.01 mfd. 400 v. paper 
C,0-8 mid. 350 v. electro!. 

mfd. 500 v. mica 
C28 -100 mmf. 500 v. mica 
C_ro -100 mmf. 500 v. mica 
Coo -100 mmf. 500 v. mica 

R,- 50,000 ohms, 1/2 w. 
R2-500 ohm, 11/2 w. R,- 25,000 ohms, 11/2 W. 
R, -5,000 ohms, 25 w. R- 50,000 ohms, 11/2 w. 
Ro -500 ohms, 11/2 w. 
R-500 ohms, 11/2 w. 
Rs- 25,000 ohms, 11/2 W. 
R9- 50,000 ohms, 4 w. 
R,,- 10,000 ohms, 11/2 w. 
R - 25,000 ohms, 10 w. - 6L6 Ci 

ö 1 () r 

f5 

R,_ 500,000 ohms, 1/2 w. 
R,, -5,000 ohms, 1/2 w. 

meg., 1/2 w. R,- 75,000 ohms, 1/2 w. 
Ru,- 500,000 ohms, 1/2 w. R,- 100,000 ohms, variable 
R,8 -2,000 ohms, 1/2 w. 
R,,,- 100,000 ohms, 1/2 w. 
R20 -2,000 ohms, 1/2 W. 
R.,,- 10,000 ohms, 11/2 w. R_ 100,000 ohms, V2 w. 
Roo- 100,000 ohms, 1/2 W. 
R2+ -5,000 ohms, 1/2 n' 
R2,- 100,000 ohms, 1/2 w. 
R,9-200 ohms, 10 w. 
RFC, -2.5 mh. choke 
RFC, -2.5 mh. choke 
RFCÏ 2.5 mh. choke 
RFC, -2.5 mh. choke 
RFC7,-2.5 mh. choke 
RFC6 -2.2 mh. choke 
M, -0 -200 ma. 

}- 

D.C. 
M, -0 -10 ma. 1Iilliam. 
M2-0 -200 ma. J meters 
T7-Modulation; Kenyon T -454 

POWER SUPPLY 
C, -4 mf., 600 v. oj! 
C,-4 'ni., 600 v. oil 
C? -dual 8 mf. elec. 
R1- 25,000, 20 w. 
R2-25,000, 20 w. 
T, -3 winding filament 6.5 v. @ 7.5 a, 5 v. 

3 a, 5 v. @ 2 a. 
T, -High voltage plate 
L, -Input choke, 5 -15H Kenyon type T -501 
L2- Smoothing choke, 10 -H Kenyon type T -151 
L,,- Smoothing choke, 15 H Kenyon type T -154 
RY, -115 v. relay, 6 v. AC 
RY= H. V. relay, 6 v. AC 

6L6 807 

F Szr 

<5 

,o 
-o o' 
p 0 

CIRCUIT OF 50 -W XMTR 
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- UST ten years back a fellow 
could not make a living (pro- 

-- fessionally) in simply repairing 
radios : today, the marvel is that one 
certainly can do that. The art, new- 
born say, "overnight," of being a Radio 
Doctor (one who cures radios of "dis- 
eases") is indeed as dignified today as 
that of butcher, baker, jeweler, etc. 
There is one or more such a fellow in 
every hamlet in the land -a man who 
"knows his stuff" so well that the trail 
is well beaten up to his door. 

Such servicemen (including myself) 
are not "getting very rich," perhaps 
because we fail in branching out into 
the commercial end of handling mer- 
chandise as well as repairing it, but 
how can all such voluminous tasks be 
loaded on the back of a single man ? 

The answer is it cannot. He who 
knows only how to "doctor" radios 
must be satisfied in knowing little 
more. But we can look in another di- 
rection, and ask, how well equipped 
are our little laboratories ? We can 
not buy all things we need from whole- 
sale houses, rather we have to invent 
and improvise and organize as we go 
along. 

There is one big item that we pro- 
fessional servicemen must agree 
stands like a shadow to blight our 
prospects, and that is the sly, surrepti- 
tious suspicion in the mind of the cus- 
tomer who thinks he is getting swin- 
dled. If we pack our bags and make 
a trip in the country, for example, and 
we do an "operation" right in the par- 
lor, consuming half an hour of time, 
then perhaps the radio -owner remarks 
that such an easy job was worth 
scarce fifty cents, much less a dollar. 
Instead of that, if the customer had 
brought his set to the shop where it 
could be "put to bed" for no more than 
three days' time, then how much more 
dignified would not this procedure be? 
Especially when the laboratory con- 
tains more equipment than could be 
freighted inside a big truck? 

I know I have given the right an- 
swer above, and I can think back upon 
many a time when, in obliging a deep- 
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In presenting the three very practical 

and excellent suggestions, the author 
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This "Serviceman's High -Boy" can keep the shop clear of gear. 

A handy battery radio testing bench. 

country customer by nearly ruining 
my electric soldering iron, heating it 
red -hot on his kitchen stove, and many 
other trivialities of the same nature. 
I speak the truth when I say that we 
servicemen must stock up our shops 
because by doing so, then we are do- 
ing the square and fair thing by our- 
selves and others. 

It takes years and years to make a 
"radio doctor" - no study course or 
short -cut can ever replace the vast 
experience that is required to operate 
a repair shop competently. A study 
course lays only the foundation upon 
which rich experience can be built. 

WE begin with pawing over a 
table on which lies the radio set 

to be repaired. Outside of this "op- 
erating" table we have perhaps a tool - 
bag or brief case in which to throw 
the tools. Has anyone ever thought 
of gracing the room with a "tool 
tabouret" ? Here is my gadget which 
it took me years to learn how to as- 
semble. The legs of the stand are two 

pieces of 2 "x2 ", standing 2'6" high; on 
top is an inch -thick rectangle of pine, 
about 6 "x12 "; slots A, B, C and D are 
drilled and sawed out. They are used 
for files of various sizes. Slot E holds 
a knife, while slot F holds a pair of 
pliers. Slots G, H, I and J are holes in 
which various screw- drivers are 
thrust, handles up, always. A round, 
tapering off -set plug (K) will hold a 
roll of tape, and a similar plug, L, a 
roll of solder. Some long and narrow 
slots, O and P, form a gap in which to 
lay wrenches. Similar but bigger, and 
sloping slats, M and N, form a groove 
on which to lay the solder -iron. 

The figure shows part of the stand 
beneath. About a foot lower under 
the top, horizontally, is nailed in a 
round dowel or square bar on which 
to hang cloths. You know, I've had 
the experience of fraying my good 
trousers, of dropping hot solder on 
them, until I learned to use a lap - 
cloth or protective apron. It is just a 
piece of white duck, cut from an old 

(Service further on page 54) 

www.americanradiohistory.com

www.americanradiohistory.com


34 

FACSIMILE DEMONSTRATED TO 

PHILLY POLICE 

PHILADELPHIA, Pa., (Special to RADIO 
NEWS) : During Radio Open House Week, a 
daily demonstration of facsimile broadcasting 
was given for visitors at Station WCAU. Pro- 
grams emanated from the RCA Station at Cam- 
den, New Jersey. 

Facsimile transmission was made in conjunc- 
tion with the Philadelphia Police Department to 
demonstrate possible police usage, especially for 
criminal identification. 

NEW YORK WORLD'S FAIR FAC- 

SIMILE DISPLAY 

NEW YORK. N. Y., (Special to RADIO NEWS): 
Facsimile's possibilities as a news dispensing 
medium were emphasized in an elaborate RCA 
display at the- -New York World's Fair. The dis- 
play includes a model newspaper office designed 
to receive. edit and transmit news and pictures 
by the radio printer method. 

News is brought to the Editor's desk by tele- 
type. After copyreading, the pagas are typed in 
page form on a varityper machine and placed in 
the scanner for transmitting. Provision is made 
to make still photographs from a near -by tele- 
vision receiver screen and these are transmitted 
via facsimile process. 

AP MEMBERS WITNESS SPECIAL 

TELECAST 

NEW YORK, N. Y. (Special to RADIO NEWS): 
At the Annual Meeting of the Associated Press, 
members witnessed a special telecast over NBCs 
W2XBS. More than :3(10 editors and publishers 
viewed the combination film and live talent show 
received on a battery of RCA receivers in the 
Grand Ballroom of the Waldorf Astoria. Part 
of the program was picked up by the mobile 
television unit located in the AP news room in 
Rockefeller Center. 

STROMBERG -CARLSON DEVELOPS 

PORTABLE TELEPHONE SYSTEM 

ROCHESTER, N. Y.: Stromberg- Carlson has 
designed a new portable telephone system pri- 
marily designed as an aid in installing televi- 
sion receivers. With this system, installation 

men can communicate with each other, at the 
same time leaving their hands free for work. 

Testing the rack of amplifiers for 
television in the RCA research labs. 

This system is particularly applicable for the 
installation of antennae. 

The system includes two breast plate trans- 
mitters, two headset receivers, and 200 feet of 
rubber covered cord. The kit weighs 8 lbs. 

CROSLEY RADIO CORPORATION 

STANDING BY FOR TELEVISION 

CINCINNATI, Ohio: Officials of the Crosley 
Radio Corporation today stated: "It is the opin- 
ion of the company that television is an un- 
known factor and in order to be prepared for any 
eventuality it is our intention to keep abreast of 
all phases of the new science by research and 
development in transmitting and receiving equip- 
ment and training personnel both in the engi- 
neering and programming branches of the new 
art. As yet no plans have been formulated for 
broadcasting television programs. 

"While our factory has already constructed a 
number of television receivers in its laboratory, 
no schedules have been made for their produc- 
tion. Neither have approximate retail costs been 
determined, nor have any plans for marketing the 
receivers been decided upon. 

"If it develops that television is moving into 
public acceptance, The Crosley Corporation has 
prepared itself to help lead the way, both in the 
building and transmission of suitable television 
programs by a trained staff and in engineering, 
design and production of television receiving 
equipment in quantity numbers at popular 
prices." 

BAIRD TELEVISION TO MAKE 

BROADWAY, NEW YORK BOW 

NEW YORK, N. Y.: The Baird Television Cor- 
poration of London, England, is considering the 
installation of several television projectors in 
various Broadway theaters. Arthur A. Lee, Vice - 
president - of Gaumont -British in this country, 
predicts that by May 15 Broadway will have had 
its first television theater. In England, Gaumont 
will have completed the equipment in 150 thea- 
ters by May 1st. Broadway theaters will be 
equipped with screens 12' x 15' in size. 

A. N. P. A. CONVENTION ATTENDS 

FACSIMILE DEMONSTRATION 

NEW YORK, N. Y. (Special to RADIO NEWS): 
The Convention of the American Newspaper Pub- 
lishers Association, held at the Waldorf Astoria, 
witnessed a special demonstration of radio fac- 
simile during which actual pages of the paper 

issued by the "St. Louis Post Dispatch" were 
transmitted. Harold C. Vance, manager of RCA 
Victor facsimile sales, supervised the display. 

NEW VICTORIA THEATER EQUIPPED 

WITH BAIRD TELEVISION 

LONDON. England: The big Gaumont- British 
New Victoria Theater in London has been 
equipped with the world's largest television 
screen, which measures 20' x 15'. This is larger 
by 8 feet than previous screens. 

Engineers working day and night made many 
other installations in London theaters before the 
telecast of the Derby at Epsom Downs on May 
24th. Twelve theaters were so equipped. 

TELEGLAMOUR GIRLS NEED PER- 

SONALITY -NOT HAIR 

NEW YORK, N. Y.: Thomas H. Hutchinson, 
NBC's Director of Television Programs says 
that he will welcome all girls -blondes, red -heads 
and brunettes- providing that they have per- 
sonality. Dead -pan "Miss Americas" won't have 
a ghost of a chance in competition with a 
lovely vivacious, but far less beautiful, girl. 
In picking out suitable feminine television tal- 
ent, Mr. Hutchinson has at once a pleasant but 
difficult job. 

EXPERIMENTAL TESTS ON COAX 

CABLE GOING ON BETWEEN N. Y. 

AND PHILLY 

_WASHINGTON, D. C.: The Federal Communi- 
cations Commission reports that tests are in progress on the experimental coaxial ea hle in- stallation between New York and Philadelphia 
and that they have demonstrated the feasibility 
of transmitting 480 simultaneous telephone con- versations through this single small cable. 

The cable is especially adaptable for the line 
transmission of television programs and any 
one of the 480 telephone channels may be used for facsimile or wirephoto as well. 

Five thousand telegrams simultaneously may 
be .transmitted over this same coaxial cable, it 
was pointed out. The connection is 94.5 miles 
long and was completed late in 1938. The sys- 
tem is operated under authorization granted to 
the American Telephone & Telegraph Company 
and the extensive program of field tests and 
experiments has been carried out by the Bell 
Labs. 

A similar system is being considered for in- 
stallation between Stevens Point, Wisconsin, and 
Minneapolis, Minnesota, -a distance of 195 
miles. 

TELEVISION MAKES DEBUT AT 

SAN FRANCISCO FAIR 

SAN FRANCISCO, California: Visitors to the 
Golden Gate Exposition will not only see prac- ticable home television demonstrated, but will themselves have an opportunity to be televised, 
according to RCA. 

RCA has erected a large building, with over 
5000 square feet of space, on the Exposition 
grounds to house the television studio and view- 
ing room. Radio facsimile, which will print 
news bulletins, pictures and other text in the 
home, will also be shown in addition to dis- plays representative of every phase of the radio 
art. 

TELEVISION SERVICE ABROAD 

REVEALED 

NEW YORK, N. Y.: The International Tele- phone and Telegraph 
- Corporation has released 

figures on television service, for the year 1938, abroad. 
Great Britain, France and Germany all adopted positive modulation and uniformity of syn- 

chronizing signals. The number of lines used, 
however, differs: 405 in Great Britain; 455 in France; and 441 in Germany. Italy is believed 
to be following the German practice. 

In France, the Eiffel Tower vision transmit- 
ter, ordered by the French P.T.T. from Le Ma- 
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teriel Telephonique. associated company in 
France of the International Telephone and Tele- 
graph Corporation, was inaugurated by the 
P.T.T. Minister in April. Thereafter, regular 
broadcasting has taken plate about two hours 
daily. five days a week, of studio and film trans - 
illISSi011.. 

A four hour daily sire ice is being furnished 
by the British Ilrondnsling Corporation. :n d 
Great. Britain is at present i.lanu :uy, 11)89) the 
only tuunl y in the world with regular commer- 
cial television service. 

The output power was raised Iu 30 kw. and 
a new antenna placed it) service at the end or 
1p:tti. Good swept ion has been reported all 
around Paris and also on the soul 11 runs) of 
England. The qua lily of the piettlrIS eonip:oeS 
favorably with (hose from other transur,Itrs 
in operation. 

TELEVISION USES 648 TUBES 

Self EN ECTA DY. New 'iorlt Ace.I I g to C. A. 
Priest, (meson Eleettc radio co: 11144e1'. his I' - 

patty's television station sell.duled to go 1111(1 

operation Ihis year will lai v. :I tot al ..I li-IS 
vanilla Illt ,. "Fa dine of :nip .1 a lout 
4)11) of the ti -IS tubes will stols for limafeast of 
the television ln.o.. r :un," Mr. Priest -aid. 

This number of tubes is almost seven times 
the number used in Ih: average radio broadcaSl- 
ing station of today. Station WGY, for instante, 
uses only lit tubes tu bring you your programs. 

The IltIderbrrg Hills station. eonecrniug which 
Mr. Priest spoor. will serve the aura eomplis- 
ing Schene,l1113 Albany- Troy- Amsterdam, und 
Saratoga. with a combined population of more 
than 51111,111111. 

TELEVISION RECEIVERS SHOWN AT 

ANNUAL SALES CONFAB 

ROCHESTER. N. 1. -irunlbcrg- Carlson dislrih- 
utorl gut their Ilrsl ,11111 11,1` Of the ctn»tl1113 S 

new television receivers at the Annual Sal.- 
Convention held during May. Lee .1eCannt- Ra- 
dio Salts Manager. said: "lt has always hccu 
1111r polity lu I litroughly Icst every Strunaberg- 
C:u9son prod11cl under act mil service conditions 
before plating it on the marltei. These 11stS 
have dcnnl11statill Ihal the company's reeivers 
will function perfectly on the sl :mdarct televi- 
sion ehaunels." 

Adjusting the generator which provides synchronizing pulses to keep 
RCA television transmitters in perfect "step" with the receivers. 

Rear view of an RCA -Victor home tele- 
vision receiver. C -R tube is vertical. 

BELMONT RADIO DEVELOPS TELE- 

VISION RECEIVER 

CHICAGO. Illinois: A television receiver will he 
liffe'rd tu the punir jus1 as soon as eolith l ions 
warrant. P. S. Billings- president of Belmont Ra- 
dio Ccrl.,,. il )Ili announced today. 

GRADUATES RECEIVE DIPLOMAS BY 

TELEVISION 

BOSTON. Mass,: Unique graduation exercises, 
in which the graduates received their diplomas 
by television, were held al the Massachusetts 
Television Institute on April 1511I when the In- 
stitute graduated its first class of television en- 
gineers. The '.image" was 9" x 12" sharp and 
dear, President )'oiler it Ev :nis prc-tnl d l Ile 
diplomas lu ten young men. while Prof. William 
11. T :nrbic, Professor of Elcetrical Eng:neering 

Baird Television installation in the 
Marble Arch Pavilion in London, where 
15' x 20' tele- pictures are viewed. 

at the Massachusetts Institute of Technology 
delivered the graduation address. 

RCA DEALER SERVICE MEN 

TRAINED FOR TELEVISION 

CAMDEN. New Jersey: RCAVirlor plans a spe- 
cial course of instructions to train members of 
their distributor :nil dealer u'rviee organizations 
in the New York area to install and adj11sl tele- 
vision receivers and to instruct the Purchaser 
in their operation. Approximately 125 service- 
men have completed the first muse actrlyd ing 
to Edward C. Cahill, RCA Service Manager. 

The courses have been conducted by Icicvi- 
sion service experts. from within the famed 
RCAYictir service organization at Camden, 551111 
have been studying and solving the problems of 
television receiver installation and servicing dur- 

(Please turn the page) 
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ing the three years RCA -Victor television in- struments have been field tested in New York. 
Our distributor and key dealer service men 

now have :1 good working knowledge of the re- 
vers and are qualified to set up, install. ad- 

just and demonstrate them after having satis- 
factorily completed an intensive practical course 
of study." Mr. Cahill said. 

TELEVISION COURSE TO BE CON- 

DUCTED BY W1XAL 

BOSTON. Mass.: Short Wave Station W1XAL 
is tondwting a course in "Television" which 
begins May 15. with rebroadcasts on Fridays. 
Each lecture lasts a full hour on the air and 
covers a complete subject. and the entire weekly 
series enables radio listeners to gain a working 
knowledge of television. 

'While the course is simplified for the lay- 
man. it will contain many helpful hints for the 
servicemen and dealers who may shortly be 
called upon to install Television sets," said Wal- 
ter S. Lemmon. Founder and President of the 
World Wide Broadcasting Foundation of Boston. 

owner of Station W1XAL. The Foundation is 
a non -profit educational institution and has 
prepared a complete printed text with diagrams 
and illustrations to help the listeners follow the 
instructor at Boston. Dr. C. Davis Belcher, a 
well -known Radio Engineer, conducts the course. 

The Practical Television series is broadcast 
each Monday evening at S p.m.. EST, on wave- 
lengths of (i 11.1 and 11.73 megaeyolcs. The lec- 
tures are repeated by electrical transcription at 
11:3(1 p.m., EST. :nut again each Friday at 4 
p.m.. EST. over wavelengths of 11.71) and 15.13 
megacycles. 

CBS ADOPTS REVOLUTIONARY 

TYPE TELEVISION FILM SCANNER 

NEW YORK. N. Y.: Dr. Peter Goldmark, chief 
television engineer for the Columbia Broadcast- 
ing Sy =tem. has developed a new type of film 
scanmr wrhieh will be placed in operation as 

soon as the CBS station atop the Chrysler Build- 
ing is completed. 

The principle upon which the revolutionary 
new scantier works is. of course. a great deal 
different from that of the standard motion pic- 
ture projector. In the latter a strip of film is 
mad(' to pass between a light source and a lens 
in a tunlinuous series of rapid jerks so that 
24 separate photographs or frames can be 
scanned per second whit: they are at rest. This 
is necessary because the eye would see only a 
shifting melange of light and shade if the cellu- 
loid were kept in continuous motion. 

It is not desirable to do this in scanning pic- 
tures fur television. first because for such pur- 
poses the Iilni must be scanned at the rate of 
Ito frames per second to eliminate flicker. and 
second because stop -motion scanning requires a 
great deal of light. causes much wear on the 
film and ueecssitates a great number of expen- 
sive moving optical parts. 

Dr. Co!dm:nk and his staff of engineers solved 
the difficult problem by malting the film pass 

(More S & S News on. page 49) 

by SAJII -El. 
WELL, folks. the lid's off ! Television 

is here at long last! 
True, the initial program service 

is limited to the New York area, but the 
important thing is that the video ball is roll- 
ing at last and, like a snowball, is growing 
larger and larger as it speeds along. A new 
industry has been born and it is off to a 
grand start. 

It was anticipated for a considerable time 
that television would be launched at the time 
of the opening of the New York World's 
Fair. But few persons could have guessed 
that the commercial beginning of the video 
art would be on as big a scale as it turned 
out to be. 

Most important news of all was to find the 
bigger manufacturers ready to offer lines. 
Several smaller set makers did valuable pio- 
neering in kits of parts as well as assembled 
receivers but the 
immediate entrance 
of the "big fellows" 
gave television a 
powerful promo- 
tional push that im- 
pressed the public 
with the obvious 
fact that the video 
art is no mere nov- 
elty and is actually 
a great entertain- 
ment medium that 
is here to stay. 

UTSTAND- 
ING feature of 

the new television 
lines is the accept- 
ance by manufac- 
turers of the thought 
that all -wave sound 
equipment should be 
included in the saute 
instrument as the - 
video apparatus. 
This is a natural 
combination and the 
decision to do this 
right at the outset 
of the commercial 
start of television 
was a smart thing. 

Another trend 
that several manu- 
facturers are grasp- 
ing is the inclusion 
of an "acid -on" unit, Starting the regular television pro- 
a small video attach - grams, with David Sarnofl, RCA's Pres. 
anent that converts 
any a.c. sound receiver into a television set. 
RCA, General Electric and other makers are 
merchandising such attachments which make 
possible the conversion of a radio set into a 
sight- and -sound receiver at a cost of less 
titan $200. 

KAi-FIIA\ 
TF_LEVISION at the Fair is featured by 
RCA and General Electric. The G. E. 

line, incidentally, is similar to the RCA 
offerings, including direct -viewing as well 
as mirror -lid image screens in an "add -on" 
attachment and complete console models. 
Undoubtedly, a lot of other radio manufac- 
turers will be represented with television dis- 
plays at the Fair -notably Crosley. 

THE first "official" television broadcast 
took place from the Fair grounds on the 

opening day. My impression was that I was 
more comfortable in the armchair and pri- 
vacy of a room than I would have been in 
the midst of the great throngs I saw on the 
receiver screen. 

This brings to mind an old problem that 
was once raised by radio : Will television 
hurt the box- office' 

RCA launched its television receiver line 
on the day it dedicated its building at 

the New York World's Fair. A battery of 
fifteen television consoles was lined up in the 
RCA Building and members of the press wit- 
nessed the proceedings at the Fair Grounds 
in seated comfort. The program, lasting 
nearly an hour, served the double purpose of 
introducing the RCA line and giving look - 
and- listeners an idea of what kind of pro- 
grams they might expect after the commer- 
cial launching of the new industry, which 
has since taken place. 

Images of 5, 9 and 12 -inch diameter size 
are available on RCA models and, of course, 
the prices increase along with the picture 
dimensions. 

My guess is that 
it won't. Television 
will develop its own 
form of entertain- 
ment quite apart 
from the types of- 
fered by the stage 
and screen. It's a 
human trait to wit- 
ness things in per- 
son. But. if you 
can't, television is 
certainly the next 
best thing. 

THINGS are 
coming along 

fast at CBS. and it 
is certain that they 
won't be caught nap- 
ping on video pro- 
gress. Gilbert 
Seldes, television 
program director, 
recently made a 
speedy trip to and 
from London to ob- 
serve how the Alex- 
ander Palace trans- 
missions were coin- 
ing along. Columbia 
also announced the 
appointment of 
Leonard H. Hole, 
former director of 
the program service 
department. as man- 
ager of television 
operations. 

Mr. Seldes had 
the following to say of British television: 
"England is far advanced in the matter of 
television production technique. But each 
country must develop its own methods, ma- 
terial and style of production. It is only 
background technique which remains univer- 
sal. I have already laid out considerable 
American program material to which this 
technique will be applied. 

TELEVISION kits have been enjoying 
a brisk sale in the New York area. It 

seems that the old -titters who are repeating 
the home assembly and wiring jobs they 
learned in their youth when radio, too, was 
young, were quick to take up the idea of put- 
ting their own video sets together. And this 
group was supplemented by a new crop of 
youngsters who were fascinated by the 
thought of putting the receiver together with 
their own hands. The kit -makers have de- 
vised ingenious instruction sheets which en- 
able even the least technical of person to 

(More Video Reporter on page 44) 
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-N your reading on television and 
directions for building receivers, 

- you are going to run into phrases 
such as "the d.c. component is trans- 
mitted"- "the video signal contains 
the d.c. component" -"the d.c. and 
low video frequencies are removed " - 
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"this tube acts as a d.c. restorer." 
Figure 45A shows six lines of pic- 

ture and pulses, of which three repre- 
sent an image with a great deal of 
white and three are lines of a scene 
that is rather dark. The d.c. compo- 
nent is present and, it will be noted, 
the signal and pulses are at all times 
negative, while the black level always 
rises to the same amplitude regardless 
of the average value of black and 
white. 
PLATE OF 
4VIDEO 

GRID OF 
KINESCOPE KINESCOPE ti 

pI 6H6 

I 

FIG-46 

If the d.c. component is removed, 
the black level no longer has a base 
to which it can maintain constant am- 
plitude. This condition is illustrated 
in Figure 45B, and you will at once 
see that voltages representing the 
whites and the blacks (including sync 
pulses) now adjust themselves around 
a level termed the a -c axis, the aver- 
age amount of white in the picture. 
Obviously, if this signal reached the 
grid of the Kinescope, the pedestals 
and pulses in the "dark background" 
portion would not be sufficiently nega- 
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tive to swing the grid to black during 
retrace of the beam. 

This matter of the d.c. component's 
presence or absence need not enter 
into one's calculations when only a 
single stage of video amplification is 
used. The d.c. component and the 

by M. W. Thompson 
Ft. Wayne, Indiana 

In this last lesson of the television 
series, Mr. Thompson describes how 
a 3 megacycle s i d e b a n d transmission 
becomes a video picture in your home. 

W2XCR, New York, held a television demonstration in 1931. Large magnifying 
glasses in front of whirling scanner disks supplanted the cathode tubes. 

very low video frequencies, are lost 
only when grid coupling condensers 
must be employed, and, in a one stage 
video circuit the grid of the tube is 
usually connected directly to the 
cathode of the 2nd detector diode, 
while the plate of the amplifier con- 
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nects directly to the grid of the Kine- 
scope. 

In receivers employing two video 
stages, from a detector whose output 
is negative in its shading, or three 
stages from a positively -shaded detec- 

tor, it is necessary to use some means 
of restoring the d.c. component, after 
it disappears at the coupling con- 
densers, and thus return the tops of 
the pedestals to a common "black 
level" and the tops of the pulses to 
constant amplitude. 

FIG. -49 

The two -stage set can utilize a 6H6 
diode as shown in Figure 46A. Here, 
the potential in the lead to the Kine- 
scope builds up a d.c. value in the 1 
megohm resistor, to the relative value 
it originally had in Figure 45A. Not 
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Cathode -Ray tubes are carefully checked 

only is the d.c. component thus re- 
stored, but also the very low video fre- 
quencies which found the grid coupling 
condensers not to their liking. 

If one is experimenting with a three - 
stage video circuit, 
the third tube can 
be of the type used 
in sound receivers 
for detection, 
A.V.C. and 1st au- 

FIG-50 dio, a n d contain- 
ing a pair of diodes and a triode. As 
shown in Figure 46B, the triode is used 
with zero grid bias, and the operating 
grid bias will be determined by the d.c. 
drop across the resistor caused by grid 
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HORIZ FL. 
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current. Grid current will flow only 
during the peaks of the sync pulses and 
this bias will be held practically con- 
stant by the charge on the coupling 

at the factory before being shipped. 

condenser. If a large -value grid re- 
sistor is employed, the bias will be 
kept very small and sync peaks will be 
maintained at zero bias. Signals will 
now reach the Kinescope grid in their 
original form (Figure 45A). 

Our study of video amplifiers should, 
logically, begin with an analysis of re- 
quirements and difficulties. It is de- 
sirable that a video stage should (1) 
pass all frequencies with equal gain, 
and (2) pass them all with equal 
speed. If the first demand is not com- 
plied with, the whites and blacks will 
not be equally amplified and will not 
have correct 
values in relation 
to each other when 
they reach the 
Kinescope. If the 
second require- 
ment is not met, 
the whites will be 
displaced on t h e 
screen in relation 
to the blacks (or 
vice versa, which- 
ever way one 
wishes to consider 
it). It would give 
a very odd picture 
if the white pic- 

ture elements all landed on the screen 
one -tenth to 14" right or left of where 
they should be among the blacks. 

The first point just mentioned is 
called flat frequency response, and the 
second is termed constant time delay. 
It is extremely difficult to maintain 
both response and time delay constant 
over a band as wide as 60 cycles to 
2.8 megacycles (or more). Design usu- 
ally ends up with a compromise; 
neither response or delay is exactly 
constant from lowest to highest fre- 
quencies involved, but sufficiently close 
as to be practically unnoticeable. It is 
interesting to note that, in the com- 
plete sets recently put on the market, 
the cheaper models with 5 -inch picture 
tubes and but 16 to 18 regular tubes, 
give 2.1 to 2.5 mc. bandwidth, while 
larger and more expensive models 
with 12 -inch Kinescope and 25 to 30 
radio -type tubes, provide 3.8 to 4.0 mc. 
bandwidth. It takes a lot of engineer- 
ing in the r.f., the i.f. and the video 
stages to accurately put a 4.0 mc. 
bandwidth on the screen. 

Two points to remember : one, that 
(in multi -stage video amplifiers) the 
overall gain is the product of individ- 
ual stage gains, while time delay (spot 
displacement) is the sum of individual 
stage time delays; two, that the video 
band may be considered as two sepa- 
rate regions, high and low, and correc- 
tive measures are applied to improve 
either region separately. 

Since video amplifiers are, appar- 
ently, to be of the resistance -coupled 
type, let us consider Figure 47 and pre- 
sume, for the moment, that the induct -. 
ance "L" is not in the circuit. Such a 
circuit will amplify video frequencies, 
but, due to the shunt capacities, un- 
avoidable in wiring, sockets, resistors, 
etc., there will be a considerable de- 
crease in gain, and some time delay 
will be introduced, at the higher fre- 
quencies. 

One's first thought is to reduce the 
value of "R" because reducing it will, 
to some extent, nullify the effects of 
the reactance of the shunt capacities. 
Unfortunately, the gain of the stage 
as a whole goes down rapidly with re- 
duction of plate load "R." A much 
better method is the introduction of 
the inductance "L" which will tend to 
offset the loss in gain and the intro- 
duction of time delay. This induct- 
ance, which maintains the load im- 
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TO FREQ. SEPERATOR DISCHARGE TUBE 
6C5 
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pedance at constant value, regardless 
of frequency (up to certain limits), is 
termed a peaking coil -and the cor- 
rective is known as shunt peaking. Its 
size can be approximately 85 to 90 
turns of No. 34 enamel, single -layer 
wound on a 1/2 -inch form. 

The inductance of a peaking coil is 
the result of study and measurement 
of (1) the reactance of the shunt ca- 
pacities at the highest video frequency 
we desire to pass, and (2) the load re- 
sistor "R." For example, using type 
1851 tubes, the strays and wiring will 
have a load circuit capacity (output 
of one tube plus input of next) of 
about 25 mmfd. and we want our band- 
width to extend up to 3 mc. We can 
secure a gain of 19 with a resistor of 
2100 ohms and a coil of 56 mh. but 
the time delay will vary a little in the 
upper frequencies. On the other hand, 
we can secure more uniform time de- 
lay with an 1800 ohm resistor and a 
33 mh. coil but our stage gain will be 
reduced to 16. There you are -one of 
those compromises I mentioned is in 
order. 

The circuit to produce series peak- 
ing is an interesting one and, if prop- 
erly designed, will produce 50% 
greater gain and less departure from 
constant time delay (see Figure 48). 
To create it, one should have either a 
V.T. voltmeter or a "Q" meter, that 
reasonably exact measurements of Cl 
(output circuit capacities) and C2 (in- 

EG=O G= CUT OFF 

I I 

GRID VOLTAGE I 

1 I SYNC PULSE APPLIED I I 

HERE I 

GRID I 

CONDENSER' 
VOLTAGE 

II 
',SYNCHRONIZING 

I I IMPULSE 

VOLTAGE ON XFMR 
SECONDARY 

U 

I 

I I I 

SAW TOOTH 
GENERATED IN 

I DISCHARGE TUBE I 

I I I I T 
TR TS -> Ii-TR 

FIG. -53 
put circuit capacities) may be made. 
It is essential that C2 be twice Cl, 
and, fortunately, this condition is usu- 
ally the case in practice. 

Having determined Cl and C2 and, 
if necessary, made adjustments in wir- 
ing so that their ratio is approximately 
1 to 2, the inductance of the coil "L" 
may be determined. The formula is 
L equal 0.67 (C1 + C2) R2; in which 
R must be 11/2 times the reactance of 
Cl plus C2 at highest video frequency 
desired. L is in microhenries, Cl a d 
C2 are in microfarads and the "Q" bf 
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Even during this series, telecasts have made progress, -specially with telecameras. 

inductance L must be at least 20. 
Should the ratio of Cl to C2 be less 
than 1 to 2, there will be peaking at 
the higher frequencies; should circum- 
stances make it unavoidable that Cl 
be double rather than 1/2 of C2, merely 
switch the resistor R to point X. 

For greatest gain, a combination of 
shunt and series peaking should be 
used, providing 
you have the 
equipment to 
measure Cl a n d 
C2 (see Figure 
49). With these 
known, R should 
equal 1.8 times the 
reactance of Cl 3OO 
and C2 at top fre- 
quency, L is determined by 0.12 (C1 + 
C2) R2 and L1 is calculated by 0.52 (Cl 
+ C2) R2. Such a circuit will give, 
roughly, 80% more gain than shunt 
peaking and 20% more than series 
peaking. 

Imperfections in a video stage that 
cause a lessening of gain, and intro- 
duction of time delay at higher fre- 
quencies, will impair the reproduction 
of horizontal detail; it is necessary 
that consideration be given, also, to 
factors that affect the very low fre- 
quencies from 100 to 200 cycles and 
which supply the background of the 
picture. Imperfect handling of these 
low frequencies may result either 
from the inability of the grid con- 
denser and resistor to properly pass 
them, or from insufficient bypass con- 
denser on the cathode bias resistor. 

To correct the former, the capacity - 
resistance filter shown with the circuit 
of Figure 49 is employed. The low 
potential end of coil L, labelled "Z," 
connects to "Z" on the c -r combination, 
and the point "Y" of the screen re- 
sistor goes to "Y" in the smaller cir- 
cuit. To correct cathode bypass trou- 

FREQ.SEPERATOR 

TI 

ble, the formula C4 X R3 equals C3 
X R2 is used, and in which R2 equals 
R3 (gm R), while C3 equals C4 /gm R. 

Some of the values for good per- 
formance of the circuit of Figure 49, 
using an 1851 tube, would be R is 2000 
ohms, R2 is 2500 ohms, R3 is 150 ohms, 
C4 is a 25 mfd. electrolytic, and C3 is 
L5 mfd. This hook -up has other ad- 
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vantages aside from improvement in 
low frequency response; there is a defi- 
nite filtering action against B- supply 
hum, and considerable suppression of 
tendency to motorbeat. 

In planning a television receiver, 
one finally reaches the point where a 
decision must be made as to the sys- 
tem of deflection preferred and the 
type of picture tube to be used. All 
picture tubes (Kinescope, Videotron, 
Teletron, etc.) have three points in 

(Study further on. page 51) 

RCA's new reflector -antenna system 
that does wonders with tele- ception. 
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Reprinted, with permission, from RADIO 
Trouble Shooters Handbook, Copyright, 
1939. Radio & Technical Publishing Co. 
Copyright in Canada and Great Britain, and 
all countries subscribing to the Berne Con- 
vention, by Radio & Technical Publishing 
Co. All rights reserved. 

ARVIN l0A 
install a metal shield over 
the tube and ground 

Hum 1) 
(after replac- 

ing '84 tube) 
Howl 1) 

(when set is 
cold) 

Howl 1) 

Production ...1) 
changes 
(incorporated 
in more re- 
cent produc- 2) 
tions of the 
model -for 
improved per- 
formance) 

3) 

reverse the primary leads to 
the reflexed audio trans- 
former 

check the 12 -mfd., 25 -volt 
electrolytic condenser. Re- 
place if faulty 
a 200 -ohm, 14 -watt resistor 
(R14) has been added in the 
power pack across the vi- 
brator points 
the 100,000 -ohm, ) -watt re- 
sistor (R3) in the 6A7 No. 
1 grid circuit has been 
changed to 5(1,000 ohm, %- 
watt (1129) 
a bayonet -base pilot light is 
used instead of the one with 
the screw base 

4) a 4 -prong speaker -plug 
socket is used instead of the 
3 -prong socket 

5) an ammeter cable and fuse 
has been added 

6) it was found necessary to 
change the mechanical de- 
sign somewhat to eliminate 

the possibility for motor noise pickup at the 
point in the receiver case where the local -dis- 
tance plug and tone -control plug were attached. 
This change is made beginning with the sets 
from which the louvers were omitted 

ARVIN 16 Auto Radio 
How to in- ..1) 

crease sensi- 
tivity in dis- 
tricts where 
signal strength 
is abnormally 
low 

longer be biased, 
slightly increased 

remove inter- channel noise - 
suppression feature by dis- 
connecting resistor R -7 (the 
resistor in series with the 
second- detector cathode) at 
point A and reconnecting it 
directly to the cathode of the 
second detector tube. Thus 
the diode plates will no 
and the sensitivity will be 

ARVIN 17 Auto Radio 
See also Case Histories listed for Arvin 7 

Oscillation ..1) poor "ground" contact 
(while tuning) through metal collar to chas- 

sis on condensers No. 17- 
4731 and No. 17 -4712. Re- 

place with new type No. 17 -14020 and No. 17- 
14007 condensers equipped with separate ground 
leads 
Ignition noise ..1) cheek to see that all cables 

are properly "grounded" 

Hum 1) replace original triple 4 -mfd. 
electrolytic filter condenser 
with a triple 8 -mfd. section. 

This can be obtained in a single can to fit in 
the original mounting. Connect two 8 -mfd. sec- 
tions to cathode of the 84 tube. Connect the 
remaining section to the connection from which 
the original 4 -mfd. unit was removed 

Circuit inn- 1) the performance of early -run 
provement models of this receiver may 

be improved by changing the 
100,00 -ohm t/. -watt resistor 

(R3) in the 6A7 No. 1 grid circuit to a 50,000 - 
ohm 1,4 -watt unit 

ARVIN 18 Auto Radio 
Distorted. ..1) faulty 0.05 -mfd., 160 -volt 

mushy tone, condenser (mounted through 
Weak reception chassis near the power pack) 

when jarred connected from the volume 
control to the resistor on the 
end of the second i -f trans- 
former 

ARVIN 19 Auto Radio 
Motor inter- ..1) this interference is caused by 

ference which chassis pickup. Remove the 
persists even radio chassis front cover and 

S T- 

by ALFRED A. GIIIRARDI, B.S., E.E. 
Author of "The Radio Physics Course," "Modern Radio Servicing "; member Radio 
Servicemen of America, New York Electrical Society, Institute of Radio Engineers. 

if antenna is sandpaper the rim of the disconnected cover to remove all grease 
from receiver and paint 

2) ground the shield of the '78 
or 6A7G tube_ and ground 
the shielding partitions in the tuning condenser. Use narrow copper braid- ing to ground these to the chassis 

Raspy noise ...1) remove ground finger springs 
when dialing at each end of gang con- 

-denser rotor. Replace with 
new type of heavier con- 
struction 

ARVIN 20A Auto Radio 
Inoperative ...1) inspect r -f chassis unit and 

if the tube heaters are not 
lit, repair the broken "A" 
choke in the audio unit 

2) if the tubes in the r -f chas- 
sis light up but the vibrator 
is not heard, check this saine 

choke for a break at the opposite end 
Receiver over- .1) 

loads on pow- 
erful local sig- 
nals 

replace the '75 tube with an 
'85 tube. This will reduce 
the sensitivity somewhat, but 
will impe5ve the tone 

ARVIN 25 Auto Radio 
Inoperative ...1) short -circuited tone control 

(Note: this is a tapped con- 
denser- type unit) 

Intermittent ..1) replace dual 0.015 -mfd. an- reception tenna coupling condenser 
No reception. .1) 
Vibrator sounds 

weak 

"shorted" dual 0.0 t; -mfd. 
condenser used as a buffer 
across power transi. sec. 

Noisy 1) partially shorted 0.05 -mfd. (after operat- coupling condenser 
ing for an 
hour or so) 

ARVIN 27 Auto Radio 
See also Case Histories listed for Arvin 7 and 

17 receivers 
Low volume ..1) change the value of the 200, - (with a type 000 -ohm type 'OBI tube plate 

'6B7 second resistor to 300,000 ohms 
detector and 
amplifier 
tube) 

Intermit tent 
reception, 

Intermittent 
oscillation 

- .1) intermittent or high- resist- 
ance connection between the 
bodies of the metal -can con- 
densers and their mounting 
flanges. Bond the condenser 
bodies to their flanges with 
solder 

Production .....1) the 100.000 -ohm. r/} -watt re- 
changes sistor (R3) in the 6A7 No. 
(incorporated 1 grid circuit has been 
in_ more re- changed to 50.000 ohm, % 
cent produc- watt (R29) 
tions of this 
model -for 2) a 1000 -ohm, ( -watt resistor 
improved (R24) has been inserted in 
performance) the 6A7 No. 1 grid circuit 

3) the 400 -ohm, 14 -watt re- 
sistor (R2) has been changed 
to 500 ohms, % watt (R10). 
Allowable variation in R2 is 
from 200 to 600 ohms. Al- 
lowable variation in R1O is 
from 400 to 600 ohms 

4) the 500 -ohm, 14-watt re- 
sistor (R10) in the cathode 
of the 78 tube has been 
changed to 1500 ohms, % 
watt (R28) 

5) the condensers C12 and C26 
have been combined into one 
dual unit with capacities of 0.006 -mfd., 800 -volt and 
0.25 -mfd., 400 -volt, respec- 
tively. The lead with the 
red dot is the 0.006 unit 

6) a suppression choke (N5) 
has been added in the "A" 
lead. A 0.002 -mfd. mica 
condenser (C6) is used ahead 
of the choke 

7) a bayonet -base pilot light is 
used instead of the one with 
a screw base 

8) a 4 -prong speaker -plug socket 
is used instead of the 3- 
prong socket 

9) an ammeter cable and fuse 
has been added 

10) it was found necessary to 
change the mechanical de- 
sign somewhat to eliminate 
the possibility for motor 
noise pickup at the point in 
the receiver case where the 
local -distance plug and tone - 
control plug were attached. 
This change is made begin- 
ning with the sets from 
which the louvres were 
omitted 

11) beginning with serial No. 
D44011H the type 75 tube 
was replaced with a 6B7; 
triode- connected 

12) the 0.003 -mfd., 600 -volt con- 
denser (C25) was changed 
to 0.006 mfd., 600 -volt 
(C26) 

13) beginning with serial No. 
E45219H. the triode connec- 
tion on the 6B7 was changed 
to a pentode connection. 
The changes indicated below 
were therefore required 

14) a 0.25 -mfd., 400 -volt con- 
denser (C12) was added as 
a screen by -pass from the 
screen of the 6B7 tube to 
ground. A 1- megohm, r/m - 
watt resistor (.RO) was added 
as a screen -dropping resistor 
from B -plus to the screen of 
the 6B7 tube. The 0.006 - 
mfd., 600 -volt condenser 
(26) was changed to 0.003 
mfd., 600 volt (C25) 

15) under the conditions outlined 
above, voltages on the (iB7 
are approximately: plate, 60; 

screen, 30 and cathode, 1.7 volts. A 1000 - 
ohms -per -volt voltmeter was used for these 
measurements 

ARVIN 29 Auto Radio 
See also Case Histories listed for Arvin 19 Auto 

Radio 
Oscillation ..1) move the r -f by -pass con - 

(when volume denser which is in the plate 
is turned on circuit of the 6A7 tube to 
full and tone- a new location behind the- 
control is at shield. The red lead goes to 
the low -pitch the B+ line. (Receivers 
setting) bearing serial number above 

A28200R llave already had the 0.1 -mfd. condenser 
changed to the new location 

2) some 6Q7G tubes have very 
high gain and are responsible 
for this oscillating condition. 
Often, changing this tube 
remedies the oscillating con- 
dition 

3) another possible remedy (if 
the plate by -pass condenser 
mentioned in section 1 is not 

changed) is to replace the 6V6G output tube with one having a mutual conductance of 3200 
to 3800 microhms. Often a 6V6G tube has a particularly high gain which contributes to an 
oscillating condition in a oertain receiver 

ARVIN 30A Auto Radio 
Same Case Histories as those listed for Arvin 

20A Auto Radio 

ARVIN 35 Auto Radio 
Poor tone 1) replace both 0.01 -mfd. audio - 

coupling condensers with 
mica -moulded condensers of 
the same value 

ARVIN 37 Auto Ramito 
Same Case Histories as those listed for Arvin 

7 Auto Radio 
Circuit im- 1) the performance of early -run 

provement models of this receiver may 
be improved by changing the 
100,000 -ohm Y-r -watt resistor 

(R3) in the 6A7 No. 1 grid circuit to a 50,000 - ohm r /.r -watt unit 

ARVIN 39 Auto Radio 
Same Case Histories as those listed 

19 Auto Radio 

ARVIN 
Distortion at 1 

low volume - 
control set- 
tings, and on 
strong signals 

affect the bias on 

for Arvin 

41, 51 Auto Radios 
) overbias on type '6F7 tube 

grid. Remove the 100 -ohm resistor from the cathode 
circuit of this tube, and con- 
nect the cathode to ground 
through an 800 -ohm resistor. 
The volume control will then 

the 6A7 tube only, rather than 

www.americanradiohistory.com

www.americanradiohistory.com


H stories 
Continuing the series by Mr. Ghirardi. Servicemen 
would do well to save fliese sheets, since together 
they will make up a go Dd trouble- shooter's guide. 

on both this tube and the '6F7. Fix -bias the 
latter independently 

ARVIN 62 Auto Radio 
Noisy 1) solder the bottom arm on th 

Iwhen tuning planetary drive system to the 
dial is rotated) bracket at the bottom frost 

end of the condenser gang 

ARVIN 65 Auto Radio 
Ignition inter- .1) clean surface joints on front 

ferente rover of receiver to remo - 
all paint and grease 

2) check the "a eoustinat or 
plug to see that good groum - 

ing ,ont act is obtained 
3) cheek the right -hand breathe' 

screen for ground. "Spot ' 

it with solder to the housing 

ARVIN 81M Auto Radio 
Hum 1) remove push -pull audio it - 

mit choke from top of eh a - 
sis and mount it underneall . 

Try rotating to different angles while the r - 

ceiver is operating, to find the minimum hurl 
position. Then mount it in that position 

ARVIN 617 Auto Radio 
Crackling, 1) dial frame is not properly 
Flickering pilot grounded to receiver chassi . 

lights Run a short, flexible lerJ 
between the two, and solder 
it securely in place 

ARVIN 927 
Faulty per- .1) first cheek the 1 neegohyi 

formative of resistor ( contained with 
6G5 Magic Eye the IiG5 socket assembly) 

for an "open" condition 
2) if foregoing test does not r - 

veal trouble, check the AVI 
network 

ARIN 12:37 
Inoperative ...1) cheek for "short" in moulded 

Bakelite by -pass condenser .n 
first i -f transformer 

2) also replace the 1,000 -oh-1 
plate -dropping resistor in th s 
circuit 

"Bass" too . , . 1) 
pronounced at 
low setting of 
volume control 

remove the bass- compensa - 

ing connection on the volume 
(;ontrol. This consists of an 
18.000 -ohm resistor in seri s 
with a 0,03 -mid. condens r 

ARVIN 1927 
See also Case Histories listed for Arvin 1257 

receiver 
Station .shift...1) replace original fibre ose, - 

on push -but- l ator-trim mer strip with ne v 
tons isolantite type. Seal tIse 

trimmers after adjusting 
ATWATER KENT (General Servicing Dala) 

Flat ribbon ...1) these fiat ribbon belt drives 
tuning drives can be replaced with ph o - 

phor bronze dial cable. Sol- 
der the cable to the pin en 

the pulley that originally went through the be t 

Noisy volume...1) many noisy volume contro s 
control (air he repaired by simp y 

removing t h e nr from ti e 
chassis. swabbing the win l- 

ing with a cloth saturated with alcohol or Ca - 

bot.h., and bending the slider arm so it mall( s 
firmer contact with the resistance winding. Also 
tighten it against the tension spring 

ATWATER RENT ALL -WAVE BATTERY 
RECEIVERS 

Poor quality, ..1) leaky 8 -ofd., 200 -volt ete- 
High battery tolytic condenser connecttrl 

drain, to B -plus. Replace with ne v 
Oscillation unit of higher voltage ra,- 

ing. 

ATWATER KENT Early P.C. Receivers 
Audio howl ...1) most frequently caused Iy. 

microphonic '12A detect r 
and 1st a -f tube. Try now 

type tubes; also a heavier howl -arrester e> 
than the one f oral shed, if necessary 

ATWATER KENT H -1, H -2 
Inoperative ...1) open- circuited antenna thole 

2) short -circuited i -f trimmer 
condensers. Replace roi a 
dielectrics and re -align It e 
i -f amplifier 

ATWATER KENT "L" CHASSIS 
Oscillation, ...1) dirty or corroded connections 
Set "dead" at rotor spring, contacts on 

the condenser gang. Clean 
and in c r e a s e tension of 

springs or solder flexible pigtails between the 
rotor and the condenser frame 

Oscillation , .1) 
(sensitivity 
switch in "lo- 
cal" position 2) 

coupling between wire lead- 
ing to switch and r -f choke. 
Bend this wire away from 
the coil opening 
coupling between the red 
wire from the switch and 
the r -f coils. Move the wire 

away from vicinity of coil openings 

Lack of voltage 1) 
on the detec- 
tor or first 3) 

audio tube 4) 

burnt -out filter resistors 
short- circuited condensors 
burnt -out plate circuit re- 
sistors 
burnt -out input transformer 

ATWATER KENT Ll 
Distortion, ,...1) bias resistor for the '45 out - 

Hum put tubes "open" 

ATWATER KENT Q 
Audio howl .,.1) shunt the secondary of the 

first a -f transformer with a 
100,000-ohm resistor. Shunt 

the secondary of the push -pull input trans- 
former with a 150,000 -ohm resistor 

ATWATER KENT 2 
Receiver goes ..1) replace the double -pole dou- 

dead suddenly bee -throw toggle switch for 
while operat- a new one 
ing 

ATWATER KENT 7 -D 
Squeals at tow.,i) leaky condenser C18. Re- 

volume place with an 8 -mfd., 400 - 
volt unit 

2) open -circuited section in i -f 
transformer T5. R e p l a c e 
with new unit 

ATWATER. KENT 30 
Poor sensitiv- ..1) replace antenna coil with a 

ity compensator c o i l; i.e., a 
Poor selectivity center -tapped coil, connect- 

ing one end to grid, the 
other to ground, and the 

tap to the antenna terminal. If oscillation oc- 
curs now, increase resistance of grid resistors 

Set "dead" .. , , 1) test the speaker filter con- 
denser. Replace with a 0.5- 
mfd. paper -dielectric unit 

2) wire -wound plate resistor un- 
'der eh as s i s "shorted" to 
ground. Trouble caused by 

warping of fibre base. Slide a piece of fibre 
Or insulating paper under the unit 

Weak, or no . , . 1) fibre base of resistor under 
reception chassis warped, causing re- 

sistor element to "short" to 
ground. Slide a piece of 

fibre or stiff cardboard under unit to straighten 
it 

ATWATER KENT 35 
Lack of 1) drill out one eyelet from the 

volume support bracket of the sec- 
ond r -f transformer. Turn 
the coil just far enough out 
of line to keep the set just 
under the oscillating point 
at the high -frequency end of 
the dial 

2) same Case History as listed 
for "Poor sensitivity," "Poor 
selectivity" under Atwater 
Kent 30 receiver 

ATWATER KENT 36 
Huon 1) often caused by loosened 

nuts on the grounded posts 
of the power pack terminal 

strip. This opens the filter condenser circuits. 
Tighten these nuts 

ATWATER KENT 37, 38 
hnoperative . .1) 

2) 

short- circuited filter con- 
denser 
short -circuited speaker out- 
put condenser. Test quickly 
by checking plate voltage at 
'71A tube socket. If it is 
low disconnect one speaker 
lead and plug analyzer test 
plug into '71A tube socket. 

41 

If plate voltage is now at 
normal value, replace the 
speaker output condenser 

3) short- circuited r -f by -pass 
condenser ( for Model 37 
only) 

Weak reception 1) open- circuited first a -f plate 
resistor 

2) open- circuited detector plate 
resistor 

3) tuning belts loose 
4) tuning condensers not -syn- 

chronized 
5 ) Conn eat a 1- nlfd., 400 -v. 

condenser between filament 
of 280 tube (where it con- 

nects to the first filter choice) and ground. 
Necessary to open the cans to do this. Also 
reduees hune 

Weak and , .1 if output tube plate voltage 
distorted signals is low (or zero) . c h e e k 

speaker filter condenser for 
full or partial "short' by 
disconnecting the speaker. 
If this makes the plate volt- 
age and current of the out- 
put stage increase to normal, 
replace this speaker filter 
condenser with a. (1.5 or 1.0- 
ofd. 4(10 -volt paper- dielec- 
tric unit 

2) if there is no detector plate 
voltage, check the resistor 
located under the cable tem- 
plate in the power pack - 
the one which connects the 
two lugs on the end of the 
template where the cable 
joins it 

3) dirty volume control. Clean 
with alcohol 

To improve ..,1) same Case History as listed 
sensitivity for "Poor sensitivity," "Poor 

selectivity" under Atwater 
Kent 30 receiver 

2) connect a 1 -m fd, 400-volt 
condenser between filament 
of '80 tube i where it con- 

nects to the first filter choke) and ground. 
This will increase the filter output Voltage, re- 
duce hum, and give the receiver more pap. I It 
is necessary to open the cans to make this al- 
teration) 

To increase . , .1) mount a 3 -gang trimmer on 
selectivity top of the tuning gang and 

re- balance with these trim- 
mers connected across the in- 
dividual tuning condenser 
sections. Make sure that the 
rotor section of the tuning 
condenser is well grounded 

2) decreasing the resistance 
value of the suppressors for 
the 2'nd and 3'rd r -f tubes, 

from 800 ohms down to 500 or even 40(1 ohms 
helps. This introduces a slight amount of re- 
generation and increases both the selectivity 
and the sensitivity 

Intermittent ...1) loose nuts on power pack 
reception terminal strip 

2) antenna lead short- circuiting 
to shielding braid 

3) Press down- rear of chassis. 
If this causes noise, insulate 
shielded antenna cable lead- 

ing from rear of cabinet to front of chassis, so 
it cannot touch the bare ends of the power 
cable (for Model 37) 

ATWATER KENT 37, 38 (Cont'd) 
Noisy recep- , ..1) loose nuts on power p a e k 

tion terminal strip 
2) defective volume control re- 

sistance strip 
3) dirty volume control resist- 

ance strip and contacts (for 
-Model 37 only). When in- 

stalling new volume control ship, first connect 
it (in series with a 75-watt lamp) across the 
110 -volt line for about 1 minute. The heat 
produced will make the strip pliable so it can 
be inserted in the shell easily and without 
breakage 

Hum 1) often c a u s e d by loosened 
nuts on the grounded posts 
of the power pack terminal 
strip. This opens the filter 
condenser circuits. 'frighten 
these nuts. 

(To be continued next month) 
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BY CHARLES A. MORRISON 
4,77L420.711 

and JOHN Yl. CLARK 

Br Charles A. Morrison 
Frequency in. megacycles Time is Eastern Standard 

Special Good -Will Programs 
FRIDAY, June 30, from 7 to S p.m. EST, 
over OAX4J (9.34) of Lima, Peru. 

Sunday, August 20, from 1 to 3 :30 a.m. 
EST, over TGWA (9.685), TGWB (6.49) 
and TGWC (2.32), all of Guatemala City, 
Guatemala. 

Special Exposition Travelogues 
Features of the New York World's Fair 

and the Golden Gate International Exposi- 
tion on Treasure Island in San Francisco, 
is being described during the travelogue se- 
ries over stations W2XAD (15.33) and 
W2XAF (9.53), on Mondays at 4 :30 p.m. 
EST, Subjects for the next few programs 
will include : On June 5, Hall of the West- 
ern States on Treasure Island ; June 12, 
Wonderlands of Southwestern U.- S. A.; 
June 19, Fine Arts at the Fairs ; June 26, 
Brazil at the Fairs ; July 3, Washington, 
D. C., and the Potomac ; July 10, The 
Lordly Hudson ; July 17, The Orient and the 
Fairs ; July 24, Argentine at the Fairs ; July 
31, Rockefeller Center -New York City; 
August 7, Chicago and the Great Lakes; 
August 14, World Travel to Both Fairs 
August 21, South Pacific and the Golden 
Gate Exposition and August 28, "Fun at the 
Fairs." 

New York World's Fair Radio Club 
When visiting the New York World's Fair, 

don't miss the Worlds Fair Radio Club 
headquarters, where 14 amateur transmitters 
are in constant operation and messages are 
being accepted for free delivery to any part 
of the world. The club is headquarters for 
visiting amateurs and dx'ers. Kay I. Kib- 
ling, W2HXQ in charge of the Entertain- 
ment Committee for the Club, will gladly 
arrange to have you shown around the ex- 
hibit. On Friday nights, the Club sponsors 
amateur broadcasts direct from the Fair. 
The transmission at 9 :45 p.m., originates on 
5 meters ; the one at 10 :15 p.m. EST, on 
10 meters. Both are rebroadcast by several 
amateur transmitters on each amateur band, 
including W2EOA (14.2) and W2HXQ 
(3.95). Listeners hearing these QST's are 
invited to send reports both to the station 
heard rebroadcasting the transmission and to 
the N. Y. World's Fair Radio Club, Flushing, 
New York. QSL cards will be forwarded 
from both sources, and the World's Fair 
Official QSL Card is particularly attractive. 

The "Flying Hutchinsons" 
"The Flying Hutchinsons," world's most 

air -minded family, "good will ambassadors" 
of Columbia Broadcasting System's Ameri- 
can School of the Air, are now winging their 
way around the world with flight over 68 
nations as their goal, 50 -watt transmitter 
KHAGH aboard the Hutchinson's plane, may 
operate on any one of the following frequen- 
cies : 3.082, 3.105, 4.122, 4.967, 5.692, 6.2, 
6.21, 6.18, and 8.28 mes. CBS will pick up 
the Hutchinsons by short wave from Tokyo, 
sometime between June 26 and July 20. 

New Short Wave Stations 
(On the Air) 

CHLVA -XGOY (11.9), relays XGOA of 
Chungking. daily from 7 to 11:30 a.m. and 
from 4 to 6 :30 p.m., the latter transmission 
being particularly well received in Europe. 
News in English is radiated at 9 a.m. and 6 

p.m.: news in German at 4 :50 and news in 
French at 5 :15 p.m. A lady announcer makes 
frequent announcements in English. XGOX 
(17.8), Chungking, transmits a program for 
North America, nightly from approximately 
9 to 11 p.m. A station on 7.173, has been 

heard relaying XGOA irregularly from 6 :30 
to about 9 a.m. This is believed to be an- 
other frequency for the Chungking station. 

CUBA -COX (6.39) of the Cultural De- 
partment of the Cuban Army has been test- 
ing almost daily from 4 to 6 p.m. Reports 
are solicited and should be sent to Cuerpo 
de Senales, Ciudad Militar, Habana, Cuba. 

FRENCH INDO- CHINA- "Radio Saigon" 
(6.116), P.O. Box 412, Saigon, is being heard 
on the West Coast, with loud signals daily 
from 6 or 7 to 9 :30 a.m. English transmis- 
sions are radiated weekdays from 8 :45 to 9 
and on Sundays from 8 to 9 a.m. All cor- 
rect reports sent to "Radio Saigon" will be 
verified. 

GUATEMALA -TGWC (2.32), the new 
relay for TGW of Guatemala City, Guate- 
mala, broadcasts simultaneously with TGWB 
(6.49), weekdays from 8 to 9 a.m., 12 :45 to 
3 :45 and 7 :30 p.m. to 12 :15 a.m. and on 
Sundays from 10 :30 a.m. to midnight. 
Power of the station is 1000 watts. 

HUNGARY -HAAQ2, Budapest, 200 
watts, is transmitting special experimental 
broadcasts irregularly as follows : Direc- 
tional to North America, on 21.68, from 8 
to 11 a.m.: on 9.625, from 5 to S p.m. and 
on 7.22, from S to 11 p.m. ; Directional to 
South America, on 21.68, from 9 :30 a.m. to 
12 :30 p.m. ; on 11.85, from 12 :30 to 3 :30 ; 

on 9.625, from 3 :30 to 6 and on 7.22, from 
8 to 11 p.m. Call letters are repeated in 
Spanish, English and Hungarian frequently. 
During these transmissions HAIK is in op- 
eration on the 7, 14 or 28 mes. bands, at- 
tempting to contact amateurs in various 
countries for immediate reports on reception 
of HAAQ2. All reports should be sent to 
Radio Labor, Budapest, IX- Gyali -ut 22, 
Hungary. 

JAPAN -JLU3 (15.135), is now in opera- 
tion daily from 8 to 9 :30 a.m. with the over- 
seas hour program for the South Seas; 
JVW3 (11.73), may be heard broadcasting 
irregularly from midnight or 1 to 2 a.m.; 
JVW (7.255). JVW2 (9.67) and JVW4 
(17.82), are being heard irregularly in New 
Zealand ; Unidentified transmitters on 15.24 
and 8.5 are being heard irregularly from 
midnight to 1 a.m. and from 6 :30 to 7 :30 
a.m. respectively. 

JAVA-Ashley Walcott of San Francisco, 
Calif.. writes the following new stations are 
now in operation, relaying the NIROM na- 
tive network : YDA8 (1.680), Magelang, 
20 watts, and YDF (4.96), Soerabaja, 150 
watts. 

MEXICO -The Newark News Radio Club, 
reports XEBN (6.09) -, a new relay for XEFO 
of Mexico D.F. is being heard to sign -off at 
II p.m. 

Ray Shaffar of Waterloo, Iowa, writes he 
heard an unidentified station in Veracruz, 
testing on 6.12, at 3 :45 a.m. . XEOQ 
(6.08). "Radio Panamericana," relaying XEQ 
of Mexico D.F., is being heard from as 
early as 6 to 11 :30 p.m. or later. 

TAIWAN-An unknown station, presum- 
ably in Taiwan, operating on a frequency of 
7.325, is relaying broadcast station TP ,1< 
daily from 9 to 10 :30 a.m. ?FO (9.636) and 
JIB (10.535), the usual relays for JFAK, 
now sign off at 8 :55 a.m. 

UNITED STATES -The Croft Labora- 
tory of Har,'ard University, has been li- 
censed to overate a 1000 watt portable gen- 
eral experimental station irregularly on any 
of the following frequencies : 1.614, 2.398. 
3.492, 4.797, 6.425, 8.655, 12.862 or 17.31. 

Linder Construction 
AUSTRALIA -The Australian Broadcast - 

ing Commission is installing VLW, a new 
2000 watt short -wave transmitter at Wan - 
neroo, West Australia. Licensed to operate 

on 11.83, 9.56 or 6.13, it will provide much 
improved radio reception throughout north- 
west Australia. 

UNITED STATES -The General Electric 
Company of Schenectady, N. Y., has received 
permission to operate its new 100,000 watt 
transmitter on 6.19, 9.53 or 21.59 nies. This 
would seem to indicate the powerful new unit 
will he in use soon. 

VENEZUELA -The Venezuelan Govern- 
ment has placed an order for a 20,000 watt 
short -wave transmitter, which will probably 
be installed at Caracas. The new station 
will be used for both commercial and broad- 
cast purposes it is believed. 

Notes 
ALASKA -Ashley Walcott of San Fran- 

cisco, Calif., reports hearing K7GTP (3.9), 
Unalaska, calling and working KIKV and 
K7FKV, Bethel, on emergency aircraft traf- 
fic at 5 :23 a.m. 

ALGERIA -TPZ (8.95), Algiers, broad- 
casts to Asia, on the first and 3rd Tuesdays 
of each month, at 4 p.m. 

ARGENTINA -LRA1 (9.695), signs -off 
at 9 p.m. with a clock striking the hour. 
LSX (10.35), now broadcasts regularly on 
Fridays from 4 to 5 :45 p.m. 

AUSTRALIA -The power of Melbourne 
stations VLR /VLR3 has been increased to 
2000 watts. 

AZORES -Roger Legge of Binghamton, 
New York, reports CT2AJ (4), Ponta Del- 
gada, is well heard Saturdays to 7 p.m. 

BECHUANALAND -ZNB (5.9), Mafe- 
king, contacts ZNF, Ghanzi, and ZNC, 
Maun Fridays at 11 p.m., collecting aircraft 
weather data which it passes on to ZUN at 
Windhook, Southwest Africa. In a rare re- 
ception feat the above schedule was picked 
up in January and has now been definitely 
verified by H. Amers of Pomona, Calif. 

CANADA -Broadcast station CJRC has 
been testing with mobile portable VE9DZ 
(27.1), mornings near 4 a.m. Reports should 
be sent to the Engineering Department of 
CJRC, Winnipeg. CHNX (6.132), Halifax, 
gives stock reports at 6 :55 p.m. 

CHINA -XTC (9.295), Shanghai, is back 
on the air again and broadcasting in Chinese 
from 8 to 9 a.m. 

CORSICA -A. Tuft of London, England, 
states the mystery station, "Radio Corse 
Libre," is being heard, on frequencies rang- 
ing from 9.6 to 9.685, daily from 11 a.m. to 
noon. W. Stark of Wauwatosa, Wisconsin, 
reports "Radio Nationalist" (9.685), heard 
from 5 :30 to 7 pin. This is undoubtedly the 
same station. 

CUBA -The new Havana station COCE 
(12.23). is being heard nightly to 11 :30 p.m. 
The signature selection is an organ melody. 
COKG (8.96), Santiago, is anxious for re- 
ports. A Cuban cigar, booklet showing how 
to mix cocktails and a QSL card is prom- 
ised to those sending in reports. 

DOMINICAN REPUBLIC -HIN (6.243), 
Trujillo City, is now operating daily from 
5 to I I p.m. ; the interval signal consists of 
a three -note chimes. HIT (6.63), identifies 
itself as HIT, "Hit of the Air." HIIZ, for- 
merly HIZ (6.315), Trujillo City, signs -off 
with a march at 10:20 p.m. 

ECUADOR -John Oskay of New Bruns- 
wick. New Jersey, is hearing HC2AB, loca- 
tion unknown, on 9.185. near 9 n.m. 

FRENCH INDO- CHINA -"Radio Boy - 
I andry," Saigon, is being heard on the Pa- 
cific Coast on a frequency of 9.7, irregularly 
from 7 :30 to 9 :45 a.m. 

GERMANY - According to the Aus- 
tralian DX Club, authorities of the Berlin 
Short Wave Station have requested short- 
wave listeners to please refrain from men- 
tioning political affairs in their reports to 
them. Why? 

The Anti -Nazi station previously re- 
ported as being caught and demolished, was 
on the air within 45 minutes after the re- 
port, and is still on nightly! 

HONDURAS -Spanish and English an- 
nouncements are made each half -hour on 
programs broadcast by HRN (5.875) of 
Tegucigalpa. 

KENYA Richard Rubio of Havana, 
Cuba, writes VQ4MSR (6.35) of Nairobi, 
has been testing with England, afternoons 
from 2 to 2 :30 p.m. 

(More DX Notes on page 62) 
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X1939 
Radio and Television 

Dain k 
Numerous illustrations, charts, hook up 

Many different items and articles, 
radio coverage. A wealth of invaluabl 
fion. Actual size, B "xl I ". 

L 
SEItVICEIIIF.N- 
Here's a I k that's valuable to 
you than your service kilt more helpful 
than an experienced tussiststnt. A wealth 
of invaluable informal' . handy tips. 
trod authentic facts. in a co nt pact, handy 
form, ready at an instant's notice to 
Noise your prubletus for you. 

.11 T ST GLANCE OV 
TELEVISION 

'fetes i ' Occupations of the Future 
'Pelts isioa Words stud 'Terms 
Building a 'l'elevi ' Receiver 

RECEIVER SECTION 
Tite .lunes S 'l'ube Superhet. 
Radio 'Futter for P.A. Systems 

TII.%NSMITTEII SECTION 
Visual Deviation Meter 
211 -watt Bandswiteh Transmitter 
U. S. Uovernutent Amateur Radio 

Regulations 

INSTIII'MENTS 
An 1 Ier iric Calibrator 
Home-Built Audio Oscillator 
A. Vacuums 'Pube Volt -meter 

GENEIlAI. SECTION 
Wire Table- Winding 'Puits per inch 
Building u Radio Treasure hunter 
International "Q'' Signals 

You can obtain this great book absolut 
free of charge! hill out and return t 
coupon with your remittance of 75e for 
issues of RADIO Ni:ws, and we will rush 
copy to you without any additional cost! 
you are already a subscriber and want t 
book. mail the order blank with your relit 
lance and your present subscription will 
extended. Act now -our supply of these y 
uable books is limited! 

and diagrams. 
iving complete 
radio informa- 
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OK AT THIS! 
EXPEItIJII:NTI:ItS- 
Give yourself a break and benefit from 
the experiments of others, before you 
develop the plans you've been hatching 
up. Here's a gold utine of material that 
will give your own work at real push by 
providing, in compact form, hundreds of 
facts you can't get anywhere else. 

Alt THIS PARTIAL 

Y 
e 

6 

a 

is 

t- 
e 
1- 

EXPERIMENTER SECTION 
Dual Diversity Coupler 
Constructing a Polarized Relay 
H -made Scratch Filter 
Single 'Dube Announcer 

SERVI/'ENIEN'S SECTION 
Service Problems with Interference 
How to Advertise Your Shop 
Handy File System 
Measuring Power Output 
Servicing A.F.C. Systems 
Tips on Radio Noises 

AMATEURS- 
NO "haunt" sl Id be without one of the 
most useful volumes of ham radio ever 
published. You, especially. need a eopy 
of this antar.ing I k. Houk -ups. illus- 
trtut s. diagrams. A wealth of items 
and articles giving coat píete euverage 
of your "hubby" field. 

LIST OF CONTENTS! 
AMPLIFIER SECTION 

An AC -DC 4 -watt Amplifier 
A Sent ehnutn's Special Amplifier 
Making Vour Own Records 
DB 2- 4111111 ahnt Conver ' Chart 

GADGET SECTION 
Hotte -uuule Pilot Light Socket 
Meter Kinks 
Increase Voltmeter Utility 
Fish -pole Antenna 
Plugin Resistors 
Project' Device for CR -913 'Pubes 

L 

Radio News, Dept. 79D 

608 S. Dearborn St., Chicago, III. 

Enclosed find 75c. Send me the next six issues of RADIO NEWS and rush a 

copy of the 1939 RADIO DATA BOOK to me without charge. (If renewal, 
check here .) 
Name 

Address 

City 
If you are a serviceman please check here . State 

ti 
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Within Earshot 
(Continued from page 4) 

from the manufacturer even if he is 
not running any sort of legitimate ra- 
dio business at all. All was OK until 
the jobbers found out that they were 
being squeezed. Such a situation is 
hardly fair to the real jobber who has 
an enormous overhead and employs 
many people. His territory should be 
protected and he should not be made 
to go into competition with the pseudo - 
"jobber" who wants a discount mostly 
so that he, personally, can buy 
cheaper. If this is not corrected -and 
it should be by the manufacturers 
themselves -the profits of the whole 
system will be lowered, as will the 
standards of the trade. It must inevi- 
tably result in lower wages for the em- 
ployees and lower returns for the 
manufacturer, forcing him to abandon 
any contemplated improvements or ex- 
pansions. In other words, the condi- 
tion is one which is unhealthy, and the 
sooner it can be eliminated the better 
it will be for all concerned. 

* * * 

WE are often asked, "Why can't 
we make a go of our ham club ? 

Can you give us some advice ?" Well, 
ham clubs depend on the mutual inter- 
est of the members to keep them go- 
ing. With ham radio having as its 
keystone the rugged individuality of 
the members, it is hard for them to 
have any common meeting ground 
other than "radio." Unfortunately, 
this subject is not one which can be 
debated over and over again each and 
every night "on the air" and leave 
anything over for the club meeting. 
Hence interest lags, and finally the 
club "folds." 

The only suggestion that we can of- 
fer for making a success of a ham club 
is to arrange for interesting and not - 
so -often heard speakers for the meet- 
ings. That will keep the men together. 
Next we urge that every club take an 
active part in national ham affairs by 
joining the A.R.R.L. and fighting for 
the betterment of hamdom. Affiliation 
with the Army Amateur Radio System 
or the Naval Radio Reserve are also 
two good moves. Association with the 
local R.I., police, aviation, and broad- 
casters are all public- minded activities 
that will serve to mold your club 
firmly. Finally there are outings, 
dances, hamfests, picnics and the 
whole gamut of social "shindigs" that 
are infallible aides to club life. Try 
any one or all, and see if they can't 
help. Anyway, don't be discouraged. 

RADIO NEWS July, 1939 

AND that about winds up our stint 
for the month. We are anxious 

to hear from readers on the contents 
of R.N. Do you like the streamlined 
presentation? Your suggestions are 
earnestly solicited in an effort to give 
you the best doggone radio magazine 
possible. If you want to see some type 
of article in print, let us know. We 
aim to please. -K.A.K. 

30 

What's New in Radio 
(Continued from page 20) 

The Hammarlund Manufacturing Co., Inc. 
424 -438 West 33rd Street, New York City 
announce a new 100 watt transmitter with 
band switching, in kit form. This kit fea- 
tures four -stage band switching in an ex- 
tremely compact form. It operates on all 
bands from 80 to 10 Meters, inclusive, and 
embodies the latest principles of construc- 
tions and design. The exciter portion is 
built around a box -like chassis measuring 
only 17" long x 2%" high x 3%" deep. The 
four 6L6 tubes, as well as the four fixed 
tuned exciter tanks are built along the rear 
edge rather than on the top, as is the usual 
practice. Band switching is accomplished by 
breaking the cathode circuits of the stages 
not being used and by connecting the link 
output circuit to the proper doubler stage. 
When the transmitter is completed, there are 
only two tuning controls to operate. All 
other adjustments are made when the trans- 
mitter is put into operation and then requires 
no further attention. 

30 

R. N. Seal of Acceptance 
(Continued from page 24) 

Seals previously awarded: 
Consolidated Wire & Associated Corp. 

No. 100.0 
Supreme Instruments Corp. No. 101.00- 

101.9 
Triplett Electrical Instrument Co. No. 

103.0 -103.3 
American Phenolic Corporation. No. 

104,0 -104.2 
Solar Manufacturing Corp. No. 105.0- 

105.1 
American Lava Corporation. No. 106.0 
Electronic Manufacturing Engineers. 

No. 108.0 
National Union Radio Corporation. No. 

109.0 
J. W. Miller Company. No. 110.0 

30 

The Video Reporter 
(Continued from page 36) 

put a set together if he faithfully follows the 
step -by -step instructions. 

I,HILCO, who previously showed tele- 
vision sets to dealers, will launch its 

line publicly in June. There have been 
reports that Philco has "something different" 
and this is borne out in the recent statement 
of Sayre M. Ramsdell which, in part, fol- 
lows : 

"These receivers will be entirely new in 
performance, appearance and developments. 
They will represent a marked advance in 
television, embodying improvements as yet 
unannounced. 

"Television receivers will be sold to the 
public through radio dealers, whose experi- 
ence and facilities, from both a merchan- 
dising and technical standpoint, make them 
an ideal medium on a nationwide basis. Tel- 
evision receivers can be sold on such a na- 
tionwide basis, but, as yet, television broad- 
casting cannot follow them and is limited 
to a handful of metropolitan centers. Tele- 
vision as an industry must wait for the 
broadcasters." 

NEWSPAPER radio sections in the met- 
ropolitan area are giving unusually 

large space to technical television news. The 
newness of the art makes every advancement 
of general interest and editors were quick 
to sense the public's eagerness for such in- 
formation. 

One newspaper -The New York Sun-has 
featured a constructional series based on 
the Andrea kit. It appeared in four weekly 
parts and the response -judging by crowds 
which came -was tremendous. 

ARE television prices too high? That's 
the question people are asking in New 

York. Just think back to radio's early days 
and you'll agree that they're not too high. 
At least not for the present stage of the 
game. Undoubtedly, prices will come down 

READY FOR YOU NOW ! 

THE MEISSNER 
TELEVISION KIT $13950 

Complete with 5" Video Tube 
Walnut cabinet, $20 extra 

Assemble It Yourself 
and Know It Will Work 

PRACTICAL... COMPLETE ...SAFE 
BACKED BY THE MEISSNER GUARANTEE 

SPECIAL FEATURES: 
Black & White reproduction. 
Sound & Video in one unit. 
Extreme flexibility. 
Shock -proof design, 100% safe. 
RCA Licensed. 
Walnut Cabinet available at 
slight additional cost. 

Also a complete line of Amateur Receivers; National, 
Hammarlund, R\1E & Ilallicrafters. Also, Amateur 
Radio Parts. 4 hour shipping service. 

TIME PAYMENTS AVAILABLE ON 
TELEVISION KIT & AMATEUR RE- 
CEIVERS. WRITE FOR DETAILS. 
Send for free BIG catalog & Bulletin just off the press. 

NEWARK ELECTRIC COMPANY, Dept. RN 
323 West Madison Street 

Chicago, Illinois 

PERMEABILITY TUNING IS HERE 
SEND FOR 

knee ßaah 
ALADDIN RADIO INDUSTRIES, INC. 

466 WEST SUPERIOR STREET 
DEPT. N. 

CHICAGO, ILLINOIS 

/ \ 

Licensed under 
one or more of 

following Johnson 
Laboratories, Inc. 

Patents: 
1.940,228 
1,978,600 
1,982,689 
1,982,690 
2,018,626 
2,051,012 
2,113,603 

Other patents issued 
and pending. 
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with a mass public demand for receivers. 
And, judging by the high- quality of receivers 
and the excellent program service, it won't 
take long to interest the masses. Already, 
major manufacturers are heavily exploiting 
their wares. Full -page announcements have 
been appearing in New York newspapers. 
Department stores and radio dealers are fea- 
turing demonstrations. Best of all, televi- 
sion is getting word -of -mouth advertising 
that is most desirable, particularly because 
it is so favorable. 

The ideal New York host is the fellow 
with a television set. You can bet your 
hat on that. 

Twenty -five hours of programs a week are 

BRUSH' 
BJ HEADPHONES 

Communications 
type - light- 
weight, durable 
aluminum case - 
phones encased 
in molded rubber 
jackets -good 
earseal. 

Write for your Brush Catalog today. 

THE BRUSH DEVELOPMENT CO. 
3312 Perkins Ave. Cleveland, Ohio 

HOW TO 
LEARN CODE 

Whether you wish to enter radio as a career or merely 
add another valuable and fascinating accomplishment to 
your achievements, the All Electric al aster Teleplex Code 
'l'eaching Alaehine will show you how. Teleplex arconte 
your sending in visible dots and dashes on a specially 
Iirep: red wised paper tape and then sends back to you at 
any speed you desire. It does not merely shoe you code. 

It is code. No experience needed. 
VVldie not designated as standard 
equipment, Teleplex is used at 
many U.S. Army Posts, Nac al 
Training Stations as w ell Ti ',s- 

tile Air erican Tel. & Tel. 
Co. A l s o by practically 
every private school in the 
U.S. teaching trade; a n d 
many foreign governments. 
tVe furnish you complete 
course, including tnactice 
messages, the All Electric 
Vlister Teleplex. p l u s a 
p e r n o tl a l service on a 
Dt11NEY 11 A C it GUAII- 
ANTEIt. Low cost. Easy 

terms. Without obligation write for booklet "ItN7." 
TELEPLEX CO. 67-69-PCK LACE 

CIty 
In Canada write: 
CANADIAN ELECTRONIC INST., TORONTO, ONT. 

UNIVERSAL 15MM. "Streamliner" 
l highest quality sound pickup for p. a. 
recording and amateur. Crystal or dy- 
namic in any impedance. Modern in 
design. Incl. loop, lies tube. screw 
plug and 25 ft. cable. In De Luxe 
trackage. At your jobber's now. 

UNIVERSAL MICROPHONE CO., LTD. 

424 Warren Lane Inglewood, Calif. 

EVERYTHING IN RADIO! 
A COMPLETE SOURCE FOR TOUR RAD10 NEEDS 

Our immense stock of radio sels, parts and 
ppl,e enables ,chas 
cod. order. v u al Itnd your 

Nat,onaily Known Favo.nes ,n this b,0 book 
which is FREE for the asking. Practically every 
orner .hipped the e day . 

WRITE FOR BIG NEW CATALOG t 

BURSTEIN-APPLEBEE CO. 
1012 -15 McGee St. e Kansas City, Mo. 

RADI 
ENGINEERING, broadcasting, avi 
atiun and police radio, servicing, 
marine and Morse telegraphy taught 
thoroughly. 48 weeks' engineering 

course equivalent to three years' college radio work. School 
established 1874. All expenses low. Catalog free. 

DODGE'S INSTITUTE, Oak St., Valparaiso, Ind. 

offered by NBC. Much of this total is de- 
voted to film subjects. Such transmissions 
are largely for dealer demonstrations, but the 
choicer evening hours have excellent enter- 
tainment features, offering no repetition of 
trogram fare. 30 

Serviceman's Experiences 
(Continued from page 24) 

man, and that I frequently out -pa- 
tienced Job in carrying some of the 
poorer members along with their pay- 
ments. It's the truth -there's some- 
thing about those people that makes 
you want to help them -something 
that tells you it's all right to deliver 
a repair without walking out of the 
house with a signed due bill in your 
pocket. 

Good old Firp! My cup runneth 
over! 30 

QRD? 
(Continued from page 30) 

studying for 2nd class CW. Just what u 
think of the prospects for radio ops. . . 

I mean good ops. Think by the time I get 
ticket will be able to do at least 40 wpm on 
mill. I started on this thin' so will continue 
but wail like straight dope . . . MV. Ans.: 
There's always room for a good man in any 
profession but would truthfully suggest that 
you do more studying on material and equip- 
ment. Good men in this field are Hutch 
scarcer. But gud luk, OM. 

WI: note with much pleasure CTU- 
MARDIV's report that shipping has 

improved in the last few weeks. They state 
a number of shipping lines, under contract 
to them, have placed their laid up ships into 
active service. Men are being lined up for 
dotty on the vessels to be placed in the 
cruised services now. So it looks like some 
of the boys will begin eating regularly again. 
And good luck, sez we. So with 73 ge 
. . . GY. 30 

High Fidelity Remote 
(Continued from page 29) 

small mica by -pass condensers keep 
this frequency out of the audio section 
and out of the 25L6 oscillator as 
shown. Volume control is provided by 
a half -megohm potentiometer which 
also acts as the load for the diode sec- 
tion of the 75 tube. The automatic 
volume control voltage is also taken 
from here after suitable decoupling 
with the one -tenth megohm resistor. 

All leads should be 'as short and 
direct as possible, with a conscious at- 
tempt to keep the transmitting oscil- 
lator (25L6) parts and wires away 
from the rest. This really becomes 
important at only one frequency (pro- 
vided 1575 kc. has been chosen) and 
that is when the unit is tuned to a 
broadcast signal of 1120 kilocycles. At 
this frequency the 6A7 oscillator, since 
it runs 455 kc. higher than the signal, 
will beat if proper care is not taken. 

In the set -up shown, the primary of 
the r.f. coil with the series mica con- 
denser has been chosen to act as a trap 
at this frequency of 1575 kilocycles. 
If the constants of the parts used to 
build the unit do not stack up in this 
fashion, an ordinary wave trap (coil 
and condenser in parallel) can be 
added to the primary circuit. 

When the unit has been completely 
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.á ACA 

BEAT FREQUENCY 

OSCILLATOR 

Stock No. 154 

Features Big, Easy - 
Reading Dial, Wide 
Frequency Range, 
RCA Metal Tubes, 
and Tapped Output 

Transformer 

Here's an instrument designed 
for the service man -in both per- 
formance and in price! It's the 
new RCA Beat Frequency Oscil- 
lator which provides a variable 
frequency source of alternat- 
ing current voltage from 30 to 
15,000 cycles. 

This instrument is ideal for 
testing loudspeakers, cabinet 
rattles,PA systems and for running 
fidelity curves on radio receivers. 
Check These Specifications 
Power rating- 110 -120 V, 50 -60 cycles, 
35 watts AC; Fuse protection -1.0 am- 
pere; Output frequency - 30- 15,000 
cycles (± 1 db from 30 to 10,000 cycles, 
-2 db at 15,000 cycles); Output voltage 
-Open circuit, 37,5 volts; 5,000 ohm 
load, 25 volts; 500 ohm load, 7.5 volts; 
250 ohm load, 5.2 volts. Power output 
-125 milliwatts; Hum level -(approx.) 
-60 db below maximum output; Dis- 
tortion -less than 5% rms over entire 
range. Radiotrons -RCA 637...fixed rf 
oscillator; RCA 6J7 ... variable oscil- 
lator; RCA 6C5 ... detector; RCA 6J5 
.. output amplifier; RCA 5W4 ... recti- 

fier. Dimensions -9'/" x 133/4" x 61/2", 
weight 15 lbs. 
Comes with snap handle lot easy carry- 
ing. Further information may be obtained 
from all RCA Parts Distributors or by 
writing to the address below. 

Over 335 million RCA radio tubes have 
been purchased by radio users ... in 
tubes. as in parts and test equipment, it 

pays to go RCA All the Way. 
RCA invites you to visit its booth at the 
National Radio Parts Show, Hotel 

Stevens, Chicago, June 14 -17. 
41111 

RCA Manufacturing Co., Inc., Camden, N. J. 
A Service of the Radio Corporation of America 
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Have you sent for 
your copy of the new 

MALLORY 
Vibiapack 
3ooklet 2 

MPtIOR 

It's FIi,E E r 
Coincident with Mallory's an- 
nouncement of 3 new Vibra- 
packs is this new and complete 
Vibrapack booklet. It's yours 
absolutely free ... but you'll 
find it invaluable for your 
own use, or for service re- 
quirements. 

Complete Technical 
and Installation Data 

This new 8 page booklet con- 
tains complete descriptions of 
all Mallory Vibrapacks, with 
application suggestions, tech- 
nical data and full installa- 
tion instructions. 
Here's everything there is to 
know about these outstanding 
power supplies for portable 
and mobile transmitters, 
receivers and other systems 
where commercial AC current 
is not available. Get your 
copy from your Mallory - 
Yaxley Distributor or send to 
us for your copy now ! 

P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 

Cable Address - PELMALLO 

APPROVED RADIO 
PRECISION PRODUCTS 

APPROVED RADIO. 
PRECISION PRODUCTS 

wired, then given a preliminary test 
for shorts and then plugged into the 
line, the first step should be a check of 
all bias and plate voltages. These are 
orthodox and can be gauged from ex- 
perience. 

The next step is alignment of the re- 
ceiver portion. For this a standard 
service signal generator or oscillator 
putting out a 455 kc. modulated signal 
will be needed, together with a pair of 
high- resistance headphones. The 
headphones are connected from grid to 
ground of the 25L6 tube, the volume 
control is opened wide, and the signal 
generator is connected to the point 
marked "A." The intermediate fre- 
quency transformer is tuned until the 
best signal is heard in the headphones. 
(Be sure that the variable condenser is 
in such a position that no beat will be 
caused by its oscillator section.) 

The headphones are left in position, 
the signal generator is removed, and 
the unit is now set to cover the broad- 
cast band. This is done by turning the 
variable condenser to the open position 
and adjusting the trimmers on it until 
a station at the top of the band is heard 
best. Then, with the variable closed 
padder marked "C" is adjusted until a 
station at the bottom of the band is 
heard best. These two operations are 
repeated until all broadcast stations 
are heard to best advantage. The 
phones are then disconnected. 

The transmitting oscillator is now 
tuned. This is done in conjunction 
with the receiver with which the unit 
is to be used. Set the receiver at 1575 
kilocycles. (The highest broadcast sta- 
tion is at 1550 kc. and the setting will 
be just a shade above that.) Then 
adjust the tuning trimmer marked "E" 
until the carrier is heard best in the 
receiver. That's all there is to it! 

In push- button tuned receivers, it 
might be a good idea to use one of the 
buttons for this frequency of 1575 kilo- 
cycles. The receiver can then be set 
for remote operation merely by push- 
ing this button. 

To use this compact, high fidelity re- 
mote control unit, the receiver is 
turned on and tuned to 1575 kilocycles. 
The volume control is left generously 
open. (This control merely determines 
the maximum ,volume permissible and 
is therefore not critical.) The remote 
unit is then plugged in at the easy 
chair and any station tuned in. Vol- 
ume is under complete remote control, 
from zero to maximum. 30 

12 Watt Amplifier 
(Continued from page 19) 

the use of a phase inverter tube to be 
superior to all other methods of phase 
inversion, from the standpoint of both 
cost and frequency response. Two 
standard phase inverter circuits were 
available, shown in Figs. 3 and 4. The 
first circuit, using a double triode tube 
such as the 6N7 or 79, consists of two 
successive amplifier stages, with the 
input of the second stage monitored 
down so as to make its voltage output 

equal to that of the first stage. All 
tubes acting as amplifiers are essen- 
tially phase inverters, since the grid 
voltage swings are 180 degrees out of 
phase with the plate voltage swings. 
By connecting the output of the first 
stage to one push -pull grid at point 
A, Fig. 3, and interposing a second 
stage between the first push -pull grid 
and the second, the voltages at these 
grids are made to differ in phase by 
180 degrees. The relative amplitudes 
of these voltages are controlled by the 
position of the tap on Rl. There are 
two chief disadvantages to this cir- 
cuit: (1). The possibility of unequal 
voltage output of the two triodes due 
to possible non -uniformity of the tri- 
odes, which can not be readily detected 
by the builder. The result is much dis- 
tortion at high outputs. (2). Any dis- 
tortion introduced by one triode is not 
necessarily of the same type or mag- 
nitude as that introduced by the other 
triode. The result is a distortion 
which can not be cancelled by virtue of 
the push -pull connection. 

These disadvantages are completely 
eliminated in the circuit shown in Fig. 
4. The equal- and -out -of -phase signal 
voltages are developed in the plate and 
cathode circuits of a single triode. The 
circuit operates as follows : consider 
first, no signal voltage being applied 
to the grid. The d.c. bias on the grid. 
holds the plate current to some defi- 
nite value. This plate current is flow- 
ing through Rl, and produces a volt- 
age drop, end B being negative with 
respect to end A. Since the cathode 
supplies the plate current, the same 
current flowing in R2 produces a volt- 
age drop, end D being positive with 
respect to end C. In R1 -R2, the volt- 
age drops in the two resistors are 
equal. Now consider a signal voltage 
applied to the grid, and during the first 
instant of the cycle, the grid swings, 
say, in a negative direction. This ac- 
tion reduces the number of electrons 
reaching the plate, and reduces the 
current through Rl. Therefore, be- 
cause the voltage drop across R1 de- 
creases, end B becomes less negative 
with respect to A, which is the same 
thing as saying B becomes more posi- 
tive with respect to A. Thus, when 
the grid voltage swings negative, the 
plate voltage swings positive. How- 
ever, the reverse takes place in the 
cathode circuit. Because of the 
smaller drop across R2 due to the 
grid's negative swing, end D becomes 
less positive (more negative) with re- 
spect to end C. Thus when the plate 
swings positive, the cathode swings 
negative, and vice versa, and the volt- 
age variations at E and F are always 
exactly 180 degrees out of phase. Be- 
cause the plate current is at every in- 
stant equal to the cathode current, and 
R1 -R2, the voltages at E and F are 
equal, and the equality and distortion 
are completely independent of the 
tube's condition. Any distortion intro- 
duced into the plate circuit will like- 
wise be introduced into the cathode 
circuit, and the even harmonics will 
cancel out in the plate circuit of the 
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push -pull tubes. This circuit permits 
the use of a high grid bias, low mu 
type of tube which is capable of tak- 
ing large signal voltages with little 
hum and distortion. All of the avail- 
able double triodes for the circuit in 
Fig. 3 are of the low bias, high mu 
type, another point in favor of the Fig. 
4 circuit. 

R3 supplies the necessary grid bias, 
while grid leak R4 is returned to the 
point just below the bias resistor in- 
stead of to ground, in order to main- 
tain the proper bias. Attention is 
called particularly to the latter state- 
ment, because five times out of ten, the 
builder will unthinkingly return this 
end to ground, even if he knows the 
circuit. Such a connection would 
change the bias to a value sufficient 
to reduce the volume to almost noth- 
ing. 

The output transformer for the 
6L6's was intended by the manufac- 
turer for use with a pair of 2A3's or 
6A3's, having a primary load imped- 
ance of 5000 ohms and a current rat- 
ing of 60 milliamps, in each leg. By 
coincidence, this is exactly the require- 
ments for a pair of 6L6's with 250 volts 

TELEVISION CYCLOPEDIA 
Defines and explains all television terms now 
used and gives actual applications. Covers in 
detail every phase of modern cathode -ray tele- 
vision. Every radio man, amateur, and student 
of television needs this new book. It will simplify 
TELEVISION for you. Compiled by M. N. 
Beitmari. Only $1.00. postpaid. 
SUPREME PUBLICATIONS 214Z Atr; ó 5 

Are 
Flying Boats 
The Answer? 

By Eugene P. Lyle 

The great problem of aviation 
today is the question of airports, 
and accessibility to the city and 
the customer. Airport trouble is 

a serious obstacle in the path of 
flying progress along commercial 
and passenger lines. This article, 
by an authority on the subject, 
suggests the real answer, point- 
ing out an amazing fact of prime 
importance to America and 
Americans. 
Read this and other energetic flying 

articles in 

America's Top Aviation Magazine 

JULY ISSUE NOW ON SALE 

per plate. This transformer uses a 
high permeability type of core which 
saturates for comparatively low values 
of magnetizing force. So long as the 
d.c. plate currents in both halves of 
the primary are equal, the magnetiz- 
ing force on the core is zero. How- 
ever, if the difference is 5 milliamps, 
or more, the core saturation is suffi- 
cient to cause attenuation of low fre- 
quencies. The writer checked a pair 
of newly purchased 6L6's by operating 
them under identical conditions, and 
measuring their plate currents. Even 
though both tubes were in perfect con- 
dition, their difference in plate current 
was NO less than 14 milliamps! This 
is particularly liable to happen in 
tubes having a high transconductance, 
like the 6L6, 25L6, and 2A3, due to 
imperfect uniformity in manufactur- 
ing. Besides the loss in frequency re- 
sponse, such a difference in plate cur- 
rent would cause hum and distortion, 
so it became necessary to provide a 
grid bias adjusting circuit in order to 
make the plate currents equal. The 
circuit is shown in Fig. 5. The bias 
adjustment proceeds as follows : con- 
nect a low range, high resistance d.c. 
voltmeter across the plates of the 
output tubes. If the tube plate cur- 
rents are not exactly equal, the meter 
will give a reading equal to the dif- 
ference in the voltage drops between 
both halves of the transformer pri- 
mary, assuming equal resistances in 
each leg of the primary. The volt- 
meter pointer may initially deflect the 
wrong way; in that case merely re- 
verse the voltmeter leads. Now adjust 
the potentiometer arm until the meter 
reads zero. 

Suppose the arm of the potentiom- 
eter R5, Fig. 5, were initially set at the 
exact mid -position. Then resistance 
OAC -OBC and the current flow in 
these sections are equal, making the 
potentials at A and B equal. Thus, 
there is no difference in bias on the 
tubes Ti and T2. With the adjust- 
ment carried out, suppose the arm of 
the potentiometer had been moved all 
the way to end A, in order to make the 
plate currents equal. Resistance OBA 
is now much larger than OA, so that 
more current will flow through OA 
than OB. Hence, a larger voltage 
drop will exist across OA than OB, 
and the bias on T2 is then more nega- 
tive than that on Ti by several volts. 
By moving the arm of the potentiom- 
eter toward end B, the grid of Tl 
likewise becomes negative to that of 
T2. The values of resistances have 
been chosen to make possible a plate 
current variation of about 20 milli - 
amps for each tube, which will take 
care of wide deviations of the tubes 
from the average. 

No by -pass condenser is necessary 
across R20, Fig. 1, since the grid sig- 
nal voltages are necessarily exactly 
equal, as explained in the discussion on 
phase inverters. The distortion at 
maximum output is so small as to 
make the application of inverse feed- 
back to the amplifier totally unneces- 
sary. 
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ARCTURUS 
EQUIPMENT DEAL* 
Gives You the New Equipment 
You Need ... Practically FREE! 

No doubt about itl With all the new 
tubes recently introduced, you need mod- 
em store and shop equipment to keep up 
with the demands of present day Radio. 
You must be geared up to render fast, 
efficient and accurate service on all types. 
You've got to have equipment that proves 
to your customers that you are wide 
awake- prepared to give them excellent 
service at a reasonable price. 

That's why Arcturus offers you an 
Equipment Deal.* That's why we've made 
it the most liberal Deal ever devised. We 
know you'll sell more tubes, take care of 
more service work, attract new customers 
if you are properly equipped. That means 
we both make more money - and you 
make a worthwhile EXTRA PROFIT in the 
form of the equipment you need! 

GET STARTED! 
You Can't Lose! 

Arcturus Equipment 
Deal DOWN PAY- 
MENTS are much 
lower than any other! 

TUBE REQUIRE- 
MENTS are kept at a 
minimum! . you get 
IMMEDIATE DELIV- 
ERY of the units you 
select! ... and you 
still pay only STAND- 
ARD PRICES for 
tubes! Get all the facts 
-get started today! 

(*Offer good in U.S.A.only) 

CTURUS 
ARCTURUS RADIO TUBE CO., Newark N. J. N_20 
Without cost or obligation, send my copy of the 
ARCTURUS DEALER HELPS Folder and details 
of the ARCTURUS EQUIPMENT DEAL. 

Name 

Street 

City State 

I am a dealer I am a serviceman. My 

jobber is 

L For your convenience this coupon can be pasted on a Penny postcard 
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3,3 3 Case 
Histories 

FOR RADIO 
SERVICE 

MEN! 

RADIO 

TROUBLE- SHOOTER'S 
HANDBOOK 

Here Is the world's biggest collection of "Case His- 
tories" ever assembled. jolt published in Gbirardi's 
new f pte ó 1 f` al svi sec- 
tion o h bk. compilad from actual 
ords. will definitely show v u how to locate instantly 
the weaknesses and troubles in 3.313 models of re- 
ceivers. representing 177 manufacturers. By far the 
best thing of its kind available anywhere! 

Get this New TIME -SAVER Now! 
This big book is ,hockfull f all kinds of factory - 
checked -bench data" boiled down for split -second 
reference-over 15.000 IF Peak listings. Auto -Radio 

ata for Installation. Interference Elimination. t.'ir- 
Ing etc.: trouble -Shooting Charts: Trade Directories: 
and over 30 other tables and charts. A book you 
can't 'do without -order your copy at once! 
518 PAGES. 134 ILLUS. Standard Man. 4$Y 
ual Size (St/salt). Fabrikoid- bound. 
){Special Combination Offer: this book 
u with Chirardi'c world -famous Modern Radio 

Servicing Book -$6.50. 

I MAIL THIS 
rRADIO á TECHNICAL COUPON 
I PUBL. CO., Dept. RN -79 1 AT ONCE 
145 Astor Place, New York. 

Here is $3 1$3.50 foreign) for my copy of RADIO 
TROUBLE- SHOOTERS HANDBOOK. Ship postpaid 1 
with 5 -clay Money-Back Guarantee. ' C Send BOTH servicing books, $0.50 enclosed ($7 
foreign). 

NAME 
ADDRESS 
CITY STATE 

Please send free lite::- t 
sure describing detailed 
contents of both sot- 
Icing hooks. 

- 
Use it 5 days 
-OUR RISK! 

MONEY BACK GUARANTEE 

FOR SERVICEMEN'S HINTS 
READ RADIO NEWS 25c 

It is 

EASY TO LEARN CODE 
the CANDLER WAY! 

Learning code is nil hard with the Candler 
System. It's exciting. for you tirst learn a few 
correct fundamentals and sound conscious- 
ness. then you progress with leaps and 
bounds. Candler has taken I dreds who 
have practically given up ever learning fast 
code. only to fund themselves receiving and 
sending at a speed they never dreamt they 
could attain -and all without conscious 
effort-as easy as reading a newspaper. 
That's because the Candler System is seien 
t.ifically correct. based on principles that 
have been proven sound by years of sue 
cessful application. Leant more about the 
Candler System -read the FREE "Book 
of Facts." It will tell you how 
Candler has made champions 
out of beginners and medium 
operators. Send for your cicpy' 
today' here i n" oóli_a- 
liouutr,aa e. 

CANDLER SYSTEM CO. 
Dept N -7, Elm 331. Asheville. No. Carolina 

British Address: Room 56, Craven House. 
kingsway, Lond., W. C.2 
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Bench Notes 
(Continued from page 17) 

job, or deliver the chassis with a tog- 
gle already connected at the point 
shown on the diagram. By replacing 
the variable resistor with a fixed one, 
the screwdriver hole may be used to 

mount the toggle. The customer can 
then choose "normal music with the 
tone control parts out of the circuit, 
or "low" music simply by snapping the 
switch. 

On the 45 combination -where pick- 
up gain is at a premium -the set 
owner usually prefers the "on" setting 
for broadcast music, but likes the ap- 
parently higher speaker output on 
"phono" which an unhampered output 
stage allows when the switch is "off." 
Let the customer listen to various re- 
sistor values below 1 megohm before 
soldering in a permanent one; the ob- 
ject, of course, is to give him a choice 
between two settings he likes. In the 
combination, mount the toggle on the 
phono platform, where it is most ac- 
cessible when he switches to records. 

The original hidden screw- driver 
tone adjustment was designed during 
a period when manufacturers had the 
idea that any tone control distorted 
music below the optimum quality per- 
mitted by the remaining design. The 
fashion has changed, and the customer 
appreciates your putting quality con- 
trol into his hands. 

Accounting for Tastes 
THE acceptance of the modern 

front -panel tone control is proof 
that the preferences of listeners vary 
widely with regard to tone quality. 
Because the appeal tone quality has 
for any listener is dependent upon his 
emotional response, it is impossible to 
set up an analytical standard. Tone 
quality is neither good nor bad, but 
thinking makes it so. Each man's 
opinion is his reference standard; all 
we servicemen can do is to help the 
customer get what pleases him most, 
whether or not we agree with his 
choice. He is the one who is to be en- 
tertained by his own set, and his emo- 
tional response is the only one which 
should concern us. 

Aside from these personal reactions 
of the set owner, the problem of faith- 
ful or ideal reproduction is too com- 
plex for any single acoustical engineer. 
design engineer or serviceman to 
solve. This does not imply that a re- 
pairman's ear is useless when a cath- 
ode resistor goes out for a walk; it 
does mean, however, that during shop 
work we should compare quality only 
with the original, instead of getting 
cluttered up with a bunch of abstract 
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sciences concerning psychology, con- 
sole shapes, auditory perspective, and 
room furniture. Restore the set elec- 
trically, using the manufacturer's 
specifications as the norm. The cus- 
tomer bought the set because he liked 
its original tone quality, and he will 
like it again if you give it to him again. 
Further changes depend upon his 
choice, not yours. 

Returning to the personal angle: 
most women dislike receiver quality in 
which the higher frequency range is 
accented -even for speech, which de- 
pends mostly upon the upper range 
for intelligibility. Many men have no 
preference; most of them consider the 
higher frequencies desirable in speech, 
but aren't fussy about the range on 
music. A radio technician usually mis- 
takes fidelity at the low and high ends 
-regardless of the middle distortion - 
for good quality; the reason being that 
he probably appraises quality in terms 
of the circuit design which produces it. 
If full- bodied highs and lows are coin- 
cident, there is usually some good de- 
sign engineering behind it. Don't argue 
with a musician -musical training fre- 
quently biases a listener away from 
the ideal of quality which a radio man 
sets for himself. Don't ask me why. 
Practically everybody prefers a re- 
duced frequency range to a longer one 
which has some frequency distortion. 

There are exceptions, of course -I 
know from experience, though, that 
when you give the customer the 
quality he wants, you've made a friend. 

Facsimile -Home News 
(Continued from page 10) 

These impulses are transmitted as audio sig- 
nals over the regular station carrier. 

In reception. the simplicity and inexpen- 
siveness of the Rendo printer is due pri- 
marily to the phenomenal ability of the 
Reacio paper (available from any Crosley 
dealer) to turn black or some shade of gray 
as the small current emanating from the 
stylus point passes through this paper. 

The paper feeds through the machine at 
the rate of 1 /100 inch per second, which 
means that three feet of copy should be re- 
ceived from the usual hour broadcast from 
stations using the Finch system of facsimile. 

Two small coils mounted on the left side 
of the printer which actuate the small pawl 
to release the clutch, make possible the syn- 
chronization of the printer and scanner at 
the beginning of each stroke. Synchroniz- 
ing impulses are sent out with the facsimile 
picture itself. 

The Crosley 758 Receiver used with the 
Rondo in the field test, is a high -grade, seven 
tube, superheterodyne radio receiver. It has 
the additional features of an extremely good 
automatic volume control system plus provi- 
sions for the time clock above mentioned. 
The automatic volume control permits the 
obtaining of the desired degree of blackness 
of print on any station and receives that 
same degree of intensity on any other station 
that you might receive facsimile broadcasting. 

There floes not seem to be any doubt but 
that within a short time facsimile will be- 
come as usual and commonplace in the home 
as is the morning newspaper today, although 
it is not believed it will ever quite supplant 
it. 

Incidentally, the Reado can be used with 
any receiver which will tune to the trans- 
mitting station accurately. 

Facsimile opens up a new field for the ex- 
perimenter ill the matter of reception and at 
present tests are being undergone to deter- 
mine the greatest DX at which it is possible 
to obtain good copy. 
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U.. II. F. Transmitter 
(Continued from page 15) 

cuit is out of tune. A resistance is 
cut in on the primary side of the plate 
transformer to reduce the plate volt- 
age on these tubes when tuning up. 
Further protection of these tubes is 
provided by placing fuses in the buffer 
and final plate leads. 

Transmitters which function well on 
the lower frequencies cannot be ex- 
pected to be efficient on these fre- 
quencies by simply changing coils. 
Losses which are insignificant on the 
lower frequencies multiply themselves 
manyfold on these frequencies. 

A small auxiliary r.f. unit such as 
the one described operated from the 
available power supply and modulator 
would be a more desirable setup. 30 

Sight & Sound News 
(Continued from page 36) 

continuously downward -before a scanning aper- 
ture and lens system and then causing an elec- 
tronic scanning beam to move tipa: td at ex 
wetly the same speed se that a stationary elec- 
tronic image results. slotted ro.at.ing disc ir 
placed between the filet and a. number of tens 
segments. This acts as a shutter and gives light 
to only one of the segments at a time. The re- 
sult is that sixty separate stationary frames per 
second can be produced from film whirls was 
originally photographed at f-1 frames per second. 
although the speed of action on the receiving 
screen is not changed in the least. 30 

As I See It 
(Continued from page 16) 

to superheterodynes and who no doubt 
will advance to the frequency -modu- 
lated systems when they come in and 
who will install facsimile receivers 
when they are available for general 
sale. 

It is true that we have a certain 
type of specialization present in the 
radio service industry, viz. the auto - 
radio shop in contrast to the home 
broadcast receiver shop. And why this 
specialization ? Primarily because of 
the automobile and not the radio re- 
ceiver. Auto -radio servicing naturally 
gravitated to that man who had proper 
parking facilities for the automobile 
during the time that the receiver was 
being installed or being removed. Also 
the type of man who decided upon 
auto -radio installation and service was 
that individual who had made contacts 
with auto dealers and who possessed 
the proper equipment required for the 
installation. As a matter of fact the 
service came as a consequence of the 
installation. It is of further interest 
to learn that in many places the ma- 
jority of service men, because of lack 
of parking, drilling and other installa- 
tion facilities, suggested that their 
customers go to "so and so" who spe- 
cialized in auto -radio installation and 
service. The specialization in this 
field is found more in installation than 
in service. 

Summarizing, we can come to but 
one conclusion concerning television 
receiver servicing. Gather whatever 
data you can. Acquire the maximum 
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CROWE CONTROLS to- re -install 
OLD radios 
4i N EN cars, 

YOU "make 
Comers when 
Controls for 
to new cars. 

a hit" with your cus- 
you use Crowe Remote 
moving old auto radios 

If the radio already has Crowe Con- 
trols, only a $2.45 panel kit (list price), 
is needed to match the new car. If it 
doesn't have Crowe Controls now, 
they're easy to add to most any set. 
Your jobber can supply you. 

ow Ask, for Bulletin 230 

Crowe Name Plate & Mfg. Co. 
1746 Grace St. Chicago, 111. 

Jim tells Joe .. . 
About Sylvania's New 
Characteristics Sheet 

IT'S FREE! 

CLIP THIS 
COUPON! 

HYGRADE SYLVANIA CORP. 
Emporium, Pa. RN -79 
Please send me your new Sylvania 
Characteristics Sheet. 
Name 
Address 
City State 

-Serviceman -Dealer 
-Amateur -Experimenter 
Name of Jobber 

JIM: Say, Joe -take a look at 
this new Tube Characteristics 
Sheet! Isn't it a honey? 

JOE: Hm -mm. This is good! 
Here's complete operating 

characteristics for all Sylvania tubes 
-even data on the Loktal, Cathode- 
ray and other new tubes. 

JIM: Yep. And in the back here are 
base and bulb diagrams for all types 
-and complete dope on Sylvania 
panel lamps. 

JOE: Sa -ay -this would be a big 
help to my business! Where can I get 
it and how much does it cost? 

JIM: It's free -one of Sylvania's 
many serviceman helps. All you have 
to do is send to Hygrade Sylvania 
Corporation, Emporium, Pa. I'm 
telling you, Joe -better do it today! 

SYLVANIA 
SET -TESTED RADIO TUBES 

Also Makers of ÿyerotfe Lamp Bulbs 
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You're leaving yourself wide open for a hay- 
maker if you don't get yourself into condition for 
the new developments in Radio. Successes in 
business and in the ring are not made the night 
of "the fight." It's the training that counts. Be 
sure YOU are "ready" for the radio maintenance 
business of the 1940's by conditioning yourself 
in the basics of television, radio facsimile, the 
cathode -ray tube, photo electric cells, etc. Get 
into training NOW! Get the Rider Books on these 
subjects. 

Send for List 

B°°16 Who RIDER men 
for 

1be 
liReady 

JOHN F. RIDER, Publisher Ñw°öRK 
AVE 

THEY'RE SELLING sound systems hand - 
over -fist today. Theatres, dance halls, ball 
parks, cafeterias, churches, plants -all want 
Public Address. Get in -and add Lafayette, 
the BIG profit line to your line! 

LAFAYETTE GIVES YOU 3 complete lines 
to sell. Hit every price bracket with Lafa- 
yette's Economy, Standard and new DeLuxe 
models. Lafayette famed performance, Lafa- 
yette engineering experience, Lafayette 
amazing low prices make selling easy. Any 
way you take it, Lafayette has appeal! 
FIND OUT how much lower Lafayette prices 
are. Find out how complete this line is. Send 
for FREE book today. Earn more money, 
full -time or spare, selling Lafayette stream- 
lined P.A.! The most complete line of sound 
equipment in the world. 

LAFAYETTE RADIO CORPORATION 
Dept. 12G -P9 

100 Sixth Ave., New York. N. Y. 

LAFAYETTE 
p. a. baeeb divibion 

NEW YORK ATLANTA CHICAGO 
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amount of knowledge so that when 
that day comes, you will be ready - 
but in planning the future, do not con- 
template becoming a specialist. Make 
television receivers just another of the 
radio communication systems which 
are within your province of activity. 

Reducing Service Charges? 

AQUESTION has been proposed 
and we shall attempt to answer 

it despite the fact that without doubt 
some people will misconstrue what is 
being said and raise a clamor that we 
are advocating something which is 
contrary to the best interests of the 
entire radio servicing industry. 

The question is "Should a service 
shop operator who, by employing some 
new technique, increases his operating 
capacity, reduce his service charges in 
order to get more business? 

We assume that the correspondent 
means that the change in technique 
makes it possible to service more re- 
ceivers in a working day and that 
since the number of receivers on hand 
each day is not sufficient to occupy 
the entire day, that several hours are 
now made available. A snap answer, 
based upon purely business principles 
would be to the affirmative, because in- 
creasing the operating capacity of any 
establishment without increasing op- 
erating costs to the same extent is the 
equivalent of reducing the cost per job. 
If the cost per job is reduced, then the 
service charge can be reduced. How- 
ever, we are not prone to make snap 
answers in a field such as radio servic- 
ing because operating conditions are 
not the same all over the United 
States. Therefore we find it impera- 
tive to qualify the answer. 

In the first place, the location of the 
shop is important with respect to com- 
petition and the number of possible 
customers. If the shop is so situated 
that competition is not a vital factor - 
and there are such shops in the coun- 
try; and further, the possible number 
of customers likewise are limited, then 
we say that increasing the operating 
capacity should not result in a reduced 
charge. This is not a suggestion to 
take advantage of the customer, be- 
cause if he secures his money's worth, 
he is satisfied. 

At the same time, since the maxi- 
mum number of radio service cus- 
tomers are limited, you are justified 
in wondering if there is any value in 
increasing the operating capacity -if 
there is any saving in the operating 
costs. Increasing the operating ca- 
pacity without a comparable increase 
in operating costs always is worth- 
while, because it provides time which 
can be converted to good advantage in 
any one of a number of ways. 

If a service shop occupied all day 
with radio service can increase its op- 
erating capacity so that the work can 
be done in half the time, the afternoon 
then is available for expansion opera- 
tions -the cultivation of set sales, 
tube sales, electrical appliance service, 
etc. If this is accomplished, then the 
increase in operating capacity is the 

equivalent of having reduced the op- 
erating cost per job and it is entirely 
up to the owner of the shop to analyze 
his market and establish if it is neces- 
sary to reduce the service charge. In- 
creasing operating capacity, if only to 
provide leisure time to keep abreast 
of developments in the field by reading 
and study is justified and if it can be 
done without decreasing the service 
charge so that the full profit is earned 
in half the time previously spent, all 
things favorable have been accom- 
plished. 

In the case of the service shop lo- 
cated in a community where increas- 
ing the operating capacity will make 
it possible to handle more service and 
the customers are available, reduction 
of the service charge is entirely in 
order- providing, however, that the 
charge being made, after reduction, 
is still profitable. This reduction in 
price based upon quantity is a funda- 
mental factor in all business. It is not 
the equivalent of a cut price, for it is 
based entirely upon operating cost. 
After all is said and done, there is 
more profit in handling five jobs per 
day at $5.00 per job, than three jobs 
per day at $6.00 per job, providing that 
these charges are in line with the costs 
and show the required percentage of 
profit. 

Naturally we are not suggesting 
that this decrease in price be in direct 
proportion to the saving effected by 
the increase in operating capacity. It 
should be no more than the amount re- 
quired to offer some attraction to the 
customer and in deciding upon this re- 
duction the service station owner is the 
sole judge. If a reduction in price - 
yet profitable Operation -can attract 
more customers -the man who thinks 
twice about making the change does 
not belong in business -because he is 
operating along lines contrary to nor- 
mal business. 

Please bear in mind that what we 
say is not predicated upon any one 
particular service charge. It applies 
to all service charges -but it is predi- 
cated on the condition that reducing 
the service charge will be productive 
of more work. 

The man who is confronted with 
competition, as for example in a large 
community where the operating area 
always can be increased and the ros- 
ter of customers is limited solely by 
his own efforts, finds a reduction in 
operating costs of great importance. 
It is the most logical means of meet- 
ing and beating competition -but once 
again the man must be certain that he 
can get the added business. 

Now, after having cited all of these 
possible conditions, we conclude with 
the suggestion that the only time the 
price should be reduced, no matter 
how much the operating capacity has 
been increased, is when it is absolutely 
necessary. No one ever went to heaven 
because he gave up some of his profits, 
providing, of course, that the profits 
were not exorbitant. If you are get- 
ting a fair profit keep on getting it 
as long as you can. 30 
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Easy to See 
(Continued from page 39) 

common -an electron gun to create a 
fine stream of electrons, a grid ele- 
ment on which the bias may be varied 
to control the strength of the elec- 
tronic beam, and a luminescent screen 
on which the beam impinges with 
varying intensity to produce a picture. 

Tubes are made in such a way that 
either (1) the beam is deflected elec- 
tromagnetically, by coils in a yoke 
slipped over the neck of the tube, or 
(2) it is bent from its normal course 
electrostatically by electric fields pro- 
duced between pairs of parallel plates 
built into the tube itself. 

These tubes, in the 3" and 5" sizes, 
are usually built for electrostatic de- 
flection, although one or two 5" tubes 
for use with a yoke are on the market. 
When a 9" screen is to be scanned, the 
various makers differ about evenly as 
to which deflection method is prefer- 
able, and 9" tubes for either scanning 
system are available. At 12" and up, 
all makers but one seem to feel that 
electromagnetic scanning has advan- 
tages; DuMont builds 14" tubes with 
inbuilt plates for electrostatic scan- 
ning. 

In any of these tubes, it is the "An- 
ode No. 2" or accelerating voltage that 
determines the brilliance of the pic- 
ture on the screen. You will note, in 
the data pamphlets on cathode ray 
tubes, that a range of possible "Anode 
No. 2" potentials is given; for the RCA 
906 -P4, one can use anywhere from 600 
to 1500 volts, while for the type 1800 
Kinescope, any voltage from 3000 to 
6000 is permissible. One should not 
too quickly jump to the conclusion 
that he will use the top voltage, be- 
cause not only will the "Anode No. 2" 
power supply cost more, but the other 
voltages go up also. 

For the little 906 -P4 at higher accel- 
erating voltages, the "Anode No. 1" 
potentials climb from 170 to 475 volts 
and deflection -tube plate circuits re- 
quire as much as 700 volts. What 
power supplies do you have around, or 
what can you purchase at a price with- 
in your means? In the case of the 
C -R tube type 1800, the "Anode No. 1" 
potentials are listed at 625 to 1250 - 
quite a difference in power supply cost. 
For a given dollar expenditure it boils 
down to whether you wish a large tube 
with a none -too -brilliant picture or a 
smaller tube with vivid, intense pic- 
ture. 

The DuMont engineers have devel- 
oped an interesting 5" tube called the 
54 -11 -T which adds to the acceleration 
of the beam after deflection and which 
permits a somewhat lower total power 
supply cost with 4000 volts for bril- 
liance. This is done by adding an "in- 
tensifier" ring around the wide end of 
the tube near the screen. Two thou- 
sand volts is applied to their "Anode 
No. 2," 4000 volts at the intensifier, yet 
only 500 at the "Anode No. 1." All of 
these voltages are obtained from a 
unique hook -up involving a 1500 -volt 

transformer, a pair of 2Y2 rectifier 
tubes, and a resistance -capacity filter. 
The independent power supply source, 
supplying the rest of the receiver, need 
furnish but 400 volts to the plates of 
the deflecting tubes. 

Getting into the principles involved 
in sweep circuits, it is well to point 
out, first, that we must, for horizontal 
scan, draw the beam at an even speed 
across the screen, from left to right, in 
about 85% of 1/13230th second, and 
then quickly push it back in the other 
15%. The vertical scan requires our 
pulling the beam downward, at an 
even speed, in 93% of 1 /60th second 
and then returning it to the top edge 
of the picture in about 7% of 1 /60th 
second. The best way to visualize 
sweep energy is that shown in Figure 
50A; for electromagnetic deflection 
(yoke) this would indicate current 
flowing in the coils, while, for electro- 
static deflection, this represents poten- 
tial across a pair of plates within the 
neck of the tube. Here "T" represents 
one line or one field, while "ts" is the 
useful scanning time, and "tr" is the 
return or flyback. It is important that 
"ts" be linear (a straight line) for 
even spread of picture; a curved line 
here would result in uneven distribu- 
tion of the picture on the screen. 

For satisfactory deflection by either 
method, our sweep circuits must in- 
clude the three tube functions shown 
in Figure 51. These functions may be 
a bit hidden in some sweep line -ups, 
but, on careful examination, it will be 
found that (1) an oscillatory circuit is 

You only 
hear the 
final Vin'. F. 

To save space, to obtain maximum effi- 
ciency, and yet to have band cover- 
age from 160 meters through 10 meters, 
was the problem. It was solved in a 

unique manner. Read the second part of: 

1940 RADIO NEWS 
"ALL -PURPOSE" 

TRANSMITTER -RECEIVER 
in the AUGUST ISSUE of 

RADIO 
NEWS 

Also selected subjects of interest to 
experimenters; short -wave fans, serv- 
icemen, and professional operators. 

ON SALE JULY 11 

51 

MIDGET CONDENSERS That Do A 

WHALE of a BIG JOB 
Want to save money on many of your 

condenser replacements? Want really 
good midget dry eleetroly tics -in really 
small sizes -at really rock -bottom 
prices? Then get next to Sprague 
ATOMS today. The fastest selling mid - 
gets on the market because they're 
the most reliable. Ask your jobber. 

* Dual Combinations or Singles 

* All Working Voltages 

* Unconditionally Guar- 
anteed Against Blow -ups 

* Low Leakage 

* Quick Build -up 

* High Surge 
Voltage 

Sprague Products Co. 

North Adams, Mass, 

SPRAGUE 
ATOMS 

SAVE TIME -MONEY -SPACE 

LAUGHING AT WAR 
Arthur R. Tofte, noted science fiction writer, 
presents one of the cleverest, most delicate 
satires since "Idiot's Delight" in 

WARRIORS 
OF MARS 

Don't miss his subtle jest at the Gods of 
War, woven into an entertaining and signifi- 
cant fiction story. It's a feature novelette, 
heading a great list of fine imaginative 
stories created to provide true entertain- 
ment and relaxation. 

SIX GREAT STORIES 
plus a wide variety of entertaining articles, 

all complete, in the 

AUGUST ISSUE 

4ZiLNS 
STORIES 

On Sale Now At All Newsstands 
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MILLION 
UNIVERSAL TUBE TESTER 

FOR ALL TUBES 
LOCTAL SOCKET -NO ADAPTERS 

MODERN 
ACCURATE 

DEPENDABLE 
ECONOMICAL 3 95 

NET 
CASH 

Up -to- the -minute in design. Tests emis- 
sion of all tubes including the new Loctals'. 
Neon shows all shorts or leaks up to 2 meg- 
ohms with the tube hot. Line voltage adjust- 
ment. D'Arsonal meter with special good - 
bad scale. Rotary selector switch for speed 
on emission and short tests. Every service 
man should have one. Up -to -date charts are 
always available for Million instruments. 

All current model Million Tube Testers 
test both Loctal and S Series tubes with- 
out adapters. Older models can be mod- 
ernized -write for prices. 

If your jobber cannot supply you, 
Write us direct. 

MILLION RADIO AND TELEVISION LABS. 
577 N. Union St. Chicago, III. 

LAFAYETTE 
5 TUBE 3 -IN -1 

PORTABLE 
Plays Anywhere -No Aeria 
Take along Lafayette's Portable "Pal" on your 
vacation. Wherever you are -at the beach, picnic 
grounds, in canoe or hotel room, on boat or train - 
just turn it on and tune it in! No aerial needed, 
no ground -no wires at all to fuss with. And when 
at home you can plug into the nearest electrical out- 
let (AC or DC). New built -in Lafayette Aeroscope 
pulls stations right out of the air. Ample volume, 
excellent tone. Smartly styled airplane -luggage 
DROP -FRONT case. Simply attach check or money 
order to coupon. Complete with tubes and batteries. 

Send Coupon Today! Have Fun ea Your Vacaf¡oa 

SATISFACTION GUARANTEED! 

mew ma. 
LAFAYETTE RADIO CORP. 
division of WHOLESALE RADIO SERVICE CO., INC. 
Dept. 2G9 -100 SIXTH AYE.. NEW YORK. N. Y. 
Enclosed is $22.60. Please rush my "Portable Pal." 

CHECK MONEY ORDER 

NAME 

ADDRESS 
IF YOU PREFER YOU MAY SEND ORDER TO 901 W. JACKSON 

`BLVD., CHICAGO, OR 265 PEACHTREE ST., ATLANTA, GA. .1 
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provided, (2) a discharge or other cir- 
cuit wherein control of wave form is 
possible, and (3) an output amplifier 
for final wave form shaping, before de- 
livery to deflecting coils or plates. 

Considering now only electromag- 
netic scanning, we find that to produce 
a current in a pair of deflection coils 
which will have a shape such as that 
of Figure 50A, we must provide a volt- 
age having the shape illustrated in 
Figure 50B. This is made necessary 
by the combined effect of output tube 
impedance, and coil inductance and re- 
sistance. For horizontal deflection it 
is usual to use, as Output Amplifier, 
either a pair of pentodes such as the 
6F6, or a single beam power amplifier, 
such as the 6L6. The current provided 
by the Output Amplifier must be suf- 
ficient to produce the required number 
of ampere turns without causing dis- 
tortion of the sawtooth current wave 
due to grid or plate circuit overload- 
ing. The current supplied to the grid 
of this amplifier is essentially saw - 
tooth in nature (Figure 50A). 

For vertical deflection, the 6C5 
seems to be the unanimous choice as 
an output amplifier. It is a low -cur- 
rent, voltage amplifier triode, and to 
its grid we must supply a current con- 
taining both sawtooth and impulse 
components, closely resembling Figure 
50B. 

Referring now to Figure 52, which is 
the schematic of a set of modern elec- 
tromagnetic sweep circuits, some com- 
ment on the transformers coupling 
Output Amplifiers to the coils of the 
tube yoke is in order. That in the 
horizontal output circuit is a high ra- 
tio, step -down transformer capable of 
evenly passing 13 kc. to 130 kc. A saw - 
tooth wave form contains a number 
of high harmonics, and it is necessary 
to preserve the relative amplitude and 
phase relationship of at least ten to 
maintain the original wave form; 
hence the necessity of uniformly am- 
plifying 13,000 cycles to 130,000 cycles. 
The auto transformer coupling Verti- 
cal Output to yoke is a low ratio, step - 
down designed to evenly pass 60 cycles 
to 600 cycles. 

A type 1 -v rectifier tube will be 
noted in the output of the horizontal 
deflection circuits. Because of the con- 
siderably lower plate resistance and 
the slower repetition rate in the verti- 
cal deflection output circuit, such a 
tube is unnecessary. This "damper" is 
desirable where shown because of 
transients set up as a result of the sud- 
den change in the Horizontal Output 
tube's plate voltage, from its high re- 
trace value to its lower scanning 
period value. The 1 -v acts as a switch 
to remove the load during return or 
retrace time and return it during scan- 
ning periods. 

In the circuits of Figure 52, the os- 
cillator and discharge functions for 
each deflection system have been com- 
bined in a single dual- purpose tube, a 
6N7 double- triode. The action in the 
discharge tube circuits of the vertical 
deflection system, to produce a wave 
form such as Figure 50B is as follows. 
With the grid G maintained at cut -off, 

condenser C is charged (from the B 
power supply) through resistors R and 
R1, and it is this steadily increasing 
voltage which produces the scan period 
"ts" in Figure 50B. When a timed im- 
pulse from the oscillator hits G, the 
grid is driven to zero bias, held there 
a definite length of time while the con- 
denser C discharges, the straight -drop 
portion of "tr" is first produced, then 
the rest of "tr," and, when the pulse is 
removed, the grid bias returns the grid 
to cutoff. 

The presence of the resistor R2, in 
series with C, accounts for the unusual 
wave shape of "tr" in Figure 50B. In 
the horizontal discharge circuit you 
will note there is no resistor equiva- 
lent to R2 and the result is that a saw - 
tooth voltage resembling Figure 50A 
is supplied to the Horizontal Output 
tube's grid. 

Since a Frequency Separator sup- 
plies properly timed impulses, very 
similar to those which an oscillator 
can supply to a discharge tube, one 
might question the need of having an 
Impulse Generator at all. Why not 
feed the pulses from the Frequency 
Separator directly to the discharge 
tubes ? It was stated in the previous 
paragraph that the action for each 
cycle of operation is initiated by a 
timed pulse from the oscillator. If 
there were no signal, there could be 
no discharge; thus one could not ad- 
just sweep circuits unless there was a 
program on the air, and, perhaps more 
important, the beam in the Kinescope 
would be stationary near the center of 
the screen until sync pulses reached 
the discharge tubes, which would prob- 
ably burn and injure the fluorescent 
material of which the screen is made. 

The action of the oscillator, which in 
this case is of the "blocking" type, is 
this (see Figure 53). During the first 
half -cycle of oscillation ("tr"), grid 
current flows and builds up a bias on 
the grid condenser large enough to 
drive the tube well beyond cutoff. The 
grid condenser now slowly discharges 
( "ts ") through its resistor until the 
bias gets back to cutoff, the grid un- 
blocks, a pulse is released to the Dis- 
charge Tube, grid current flows, and 
the action repeats. 

Synchronization is accomplished by 
applying the sync pulse just before the 
return of bias to cutoff. The variable 
factors provided permit (1) adjust- 
ment of the duration of the pulse sup- 
plied to the discharge tube, and (2) 
adjustment of the frequency, so that 
it would normally be just a finely - 
split second slower than the frequency 
of the incoming sync pulses. 

Taking up electrostatic scanning, it 
should be explained first that any of 
several types of oscillators may be 
used for either electromagnetic or 
electrostatic scanning -likewise either 
gas tube discharge circuits or vacuum 
tube discharge circuits. In Figure 54 
a type 884 gas tube is used for the 
Impulse Generator and Discharge 
functions, but the 6N7's of Figure 52 
could be used here just as effectively, 
and type 884's could be used in Figure, 
52. Whether one uses a vacuum tube 
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for the Impulse Generator and Dis- 
charge functions, or a gas tube, is 
purely a matter of personal opinion, 
parts lying around, and one's pocket- 
book. In Figure 54, the 884 gas tube 
is used merely to show its application; 
for the same reason a push -pull Out- 
put Amplifier is used which would be 
suitable for use on an 1802 -P4 Kine- 
scope, the 54 -11 -T Teletron, or any 
CR tube having its four deflection 
plates brought out to separate termi- 
nals. 

In Figure 54, only one deflection 
system is shown, that for Vertical De- 
flection, as the circuits for Horizontal 
Deflection would be practically the 
same, with the exception of a couple 
of resistor and condenser values in the 
gas tube's output hook -up. In opera- 
tion of the type 884 gas tube, con- 
denser C is charged through resistors 
R and Rl, producing the "ts" period 
of Figure 50A. Finally a potential is 
reached which is the tube's breakdown 
point as determined by the grid bias 
on the tube. The charge on C is dis- 
sipated through the low impedance of 
the tube, created when grid control 
was lost. This potential drops to ( "tr" 
period) the point where the grid bias 
resumes control and charging of C is 
resumed. The resistor R3 is used to 
slow down the discharge speed, as, 
without it, there would be insufficient 
"tr" or flyback time. 

Since more negative bias increases 
the breakdown potential, and less bias 
reduces it, synchronization is accom- 
plished by feeding positive pulses to 
the 884's grid just before the break- 
down potential is reached in the plate 
circuit, which drops the breakdown 
point and causes discharges at the rep- 
etition speed of the sync pulses. As a 
rule, the output of an 884 is not per- 
fectly linear sawtooth waves, but this 
is corrected in the Output Amplifier 
by adjustment of the cathode resistor 
R2. 

Personally, I prefer push -pull deflec- 
tion to the single -ended connections, 
for a number of reasons, most impor- 
tant of which is that 300 volts is suf- 
ficient on the Output Amplifier tubes, 
even with 2000 volts on the 2nd Anode 
of the picture tube. Also, good focus 
and linearity are more easily attained. 
As shown in Figure 54, the two units 
of the 6N7 are so connected that each 
is a resistance -coupled amplifier, while 
the second is a phase inverter whose 
sawtooth output voltages are 180 de- 
grees out of phase with the similar 
potentials of the first unit. 

In closing this series of articles, 
which, taken as whole, form a con- 
densed course in television, I wish to 
express the hope that the amateur op 
readers in particular have found my 
explanations of value. Amateurs have 
pioneered many new developments in 
radio communication and there is 
every reason to believe that they can 
play an important part in refining tele- 
vision transmission and reception, once 
they get into it. While television is 
considerably more complex -than. was 
radio from 1910 to 1930, the amateur 

of today is far more advanced in aver- 
age age, theory of operation and prac- 
tical knowledge than were the small 
handful of us that did "cut and try" 
research in the early days of radio. 
Many an amateur has constructed, 
purchased or otherwise acquired excel- 
lent test and checking equipment, 
and, with the insatiable curiosity and 
urge of the true experimenter, can 
make both a name and high figure in- 
come for himself in television. 

CORRELATED READING 
Analysis and Design of Video Am- 
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RCA Review, October, 1937. 
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sistance-Coupled Amplifiers 
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Television Deflection Circuits 
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An Experimental Television 
System 
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YOU WOULDN'T USE A TRAILER - 

TRUCK TO TRANSPORT A TRUNK 

Just doesn't snake sense just as 
little as it makes sense to use a lam' 
resistor when a small Centralab A \ 
Lead Resistor will do the trick. It i=u'i 
size that counts . for most resin n - 

in radio sets actually carry less than I.l 

watt load. High chassis tell!!s rattires and 
humidity cause breakdown . not 
moderate overload. That is why insert- 
ing a LARGE resistor is NOT the answer 
to a replacement problem. 
Centralab Ceramic Resistors ARE the 
answer. Type 710 is conveniently small. 
yet fully insulated. Moderately rated at 

watt it will carry normal overloads. 
Solid ceramic . . . humidity and 'tell t - 

perat.ure proof . . . priced so low you 
can well afford to keep a stock on hand. 

Type 710, rating 1_ vsot i. sire i8 x iíí inch. 
List. price 60k for live. 

Type 714. rifling I watt. sine tf x 1 inch. 
List prive Sí.1111 for live. 

See your jobber, or write for Bulletin 647 

Centralab 
AXIAL LEAD RESISTORS 
DIV. OF GLOBE -UNION INC. MILWAUKEE. WIS. 

VIVQ 

WHY SERVICEMEN 

INSIST ON N. U. 

Radio service engineers have 
learned over the years that Na- 
tional Union will never let them 
clown. In quality, protection. 
price a n d dependability, Na- 
tional Union has proved it is 
t h e serviceman's tube, dedi- 
cated to helping servicemen 
"make more money." 

If it's Shop or Test Equipment 
you need WRITE N. U. 

N.U. Quality in Television Tubes carries on the enviable 
tradition National Union has established for quality in radio 
receiving tubes ... High brilliance ... Clean sharp focus 
. . 441 line definition ... constant sensitivity. And, of 
course, the new short stem requires less space for mounting 
and materially reduces breakage hazard. 

Just compare N.U. tubes for constancy in characteristics, 
performance and life. 

National Union Radio Corporation 
57 State Street, Newark, N. .1. 
Please semi me 

Ta+hnleal data on Television 
Tubes. _Information how I c n get 
Ree tTest or Shop F.quiptncnt) 

Name 

Address 

I city State 
RN -739 
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ÇninpMR- 

AMATEUR 
STATION 

ONLY 

'29" 

9-ahnuut 
SEND= CEIVER 

Precision Designed by 
McMurdo Silver for 
dependability 
SIMPLIFIED 
for portability 

MAIL YOUR ORDER TODAY! 
for immediate shipment to 

Merle Stillman WW1? 

ELECTRIC & RADIO SUPPLY CO. 
25 North Franklin Street 
' Chicago. Illinois 

A 50 Watt All -Band 
Phone -CW Transmitter 

Harvey UHX -25 
Described in the article on page 31 of this issue. 

Features: 
6 Band Operation -Phone and 
CW- Crystal Microphone In- 
put- Universal Antenna 
Coupler -Crystal or Electron - 
coupled Oscillator -Small Size 
for Portability -Use as Trans- 
mitter or Exciter. For catalog 
showing this and other trans- 
mitters write to 

Harvey Radio Laboratories, Inc. 
27 Thorndike Street 
Cambridge, Mass. 

Export: 25 Warren St. New York City 
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Three Necessities of 
Radio 

(Continued from page 33) 

pair of trousers. We do not think of 
these small "trifles" when first we be- 
gin practice, but we invent as we go 
along. 

IT is handy to learn to be handy, for 
then we learn the need of organi- 

zation when we must "tear the draw- 
ers apart" to search after a needed 
size bolt, screw or nut. An indexed 
"high -boy" or storage stand makes for 
elimination of such worries. It stands 
5' high, and is wide enough to hold two 
tiers of cigar boxes. It is 8 deep. The 
mantel on top could hold a small radio 
or books or even a spare battery. It 
surely clears the floor space and after 
a while, we begin filling in the walls 
with more of such high -boy units, for 
holding tubes, and who- knows -how- 
much other small stuff. 

I COME to my third improvisation, 
which I prize very much. In try- 

ing out battery- operated sets on the 
table, I've had to clutter up the whole 
table with the set, the speaker, the 
tester and meters, plus the unsightly 
mess of the batteries. Yes, I've done 
that so many times that finally I said 
to myself, let's have a light on this 
problem, and soon I made myself the 
candelabra illustrated in Figure 4. 

This "candelabra" is just a handle 
8" long by 11/2" in diameter screwed 
to a circular base 6" in diameter by 
11/2" thick. Turned pieces of redwood, 
shellacked, are used. The top is a 4" 
square of bakelite with at least six to 
a dozen binding posts. These are 
labeled in volts (plus and minus) for 
"A," "B" and "C" power supply. Each 
post is the end of a lamp cord, six feet 
long, color -coded. This candelabra 
can stand on the table, easily set out 
of harm's way and fool -proof. 30 

50 Watt All -Rand Xmtr 
(Continued from page 32) 

means of the Excitation Control to the 
proper value, 3 to 5 ma., or perhaps 
slightly more for the higher frequen- 
cies. The Tune -CW -PH switch is now 
thrown to the c. w. position actuating 
relay Reg, turning on the 500 volt sup- 
ply, and the red pilot light and the 
final tank condenser is now rapidly 
tuned to resonance. Non -resonant 
magnitudes of plate current should 
not be allowed to flow for more than 
a second or so. The 807 should be 
given a few seconds to cool between 
surges until the resonance point is lo- 
cated. The antenna may then be cou- 
pled until the 807 draws rated plate 
current, 90 -100 ma. The key jack is 
located in the rear of the cabinet. For 
c. w. operation, the filaments of the 
a.f. tubes are cold, plate voltage is not 
applied to them and the modulation 
transformer's secondary is shorted. 

For Phone operation, with the 807 
coupled up to full load into the an- 
tenna, the Send -Receive switch in the 

Par Metal 

July, 1939 

"Receive" position, turn the Tune - 
CW-PH switch to the "PH" position. 
Heater current now flows in the a.f. 
tubes, and the modulation transform- 
er's short is removed. The microphone 
jack is located in the back of the chas- 
sis next to the key jack. Any of the 
usual crystal mikes may be used. 

In constructing the transmitter, be 
sure to bond all the grounds. With so 
much material in such a small space 
(the transmitter chassis is only 8" x 
15" x 21/2" with a panel 834" x 163/4 ") 
it is necessary to use plenty of care 
and foresight to avoid a tangled con- 
fusion of parts. 30 

RADIO NEWS 1940 Xmtr 
(Continued from page 9) 

relays open and close and is not an in- 
dication of poor performance. 

The two smaller autoformers which 
are used in connection with the 150 and 
350 watt converters (Stancor & U.T.C. 
make respectively) are mounted on the 
side of the cabinet directly in back of 
the relay control box. The taps are 
fed by means of cable to the switches 
(Ohmite) which are located on the 
control panel. 

The amateur operator has been slow 
to follow the safety rules as recom- 
mended and used by commercial manu- 
facturers. A line switch called an 
"interlock" is used to break the pri- 
mary circuit as it enters the trans- 
mitter. When the rear door is open 
voltage cannot (Next page, please) 

QUALITY 
Time was when "any -old- thing" for a cabi- 
net would do. Not that the amateur wanted 
it--but because he couldn't get better. 
Par -Metal Products Corp. have changed all 

that! Today, chassis, cabinets and panels 
have reached a high state of perfection in 

the Par -Metal factory. They have been 
streamlined, with rounded corners and 
chrome trim, and beautifully finished in 

gray or black 
ripple. They have 
a Living room 
appearance that 
has brought the 
boys "out of the 
basement." 
You, too, can keep 
up with the times 
by insisting upon 
PAR -METAL 
when you build 
your next rig. 
Our new catalog 
is available at 
your jobber's -or 
write direct. 

S'. The RADIO 
NEWS 1939 All 
MIT TER has been 
built around Par - 
Metal Units. Before 
You build-specify 
PAR- METAL. 
LEFT: De Luxe 
Type "C" enclosed 1=- relay rack. 

PAR -METAL PRODUCTS CORP. 

35 -25 41st St. Dept. RN -1, Long Island City, N.Y. 
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be applied to the transmitter and the use of 
such a device is recommended in all cases. 
This switch should be heavy enough to carry 
the total current drawn to the transmitter 
receiver. 

DETAILS 
Main Power Supply 

This unit presented no problems in con- 
struction as the shelf normally supplied for 
use with the cabinet (Parmetal) was used as 
the chassis to mount all of the parts used in 
the two supplies which furnish plate voltage 
to the modulator and to the Class C amplifier. 
This shelf was first marked for unit location, 
after which it was removed and placed on 
the bench where the construction was done 
with the least possible effort. It is important 
that everything be "tied down" securely and 
the liberal use of lock washers will insure 
the builder that vibrations coming from the 
speaker or generator will not loosen the nuts 
used to mount the parts. Much thought was 
given to the electrical design of this unit in 
order that high efficiency would be obtained 
with respect to the current drawn by the rec- 
tifiers and associated equipment. 

Examination of the tube tables revealed 
that the Taylor 866 Jr. rectifiers would sup- 
ply the voltage and current required by the 
Type T55 Class C amplifier and the TZ40 
modulators. These tubes have a filament 
rating of 2% volts at 2% amperes each while 
the standard 866 rectifier requires just twice 
the current or 2% volts at 5 amperes. Re- 
member that every watt consumed means a 
sacrifice of some other piece of equipment 
which might give us that feature we have al- 
ways wanted. 

Choke input filter is used in both the 
modulator and final power supply in order 
to insure adequate regulation so important 
to good operation, particularly when Class B 
audio is used. 

As a safety precaution the bleeder resistors 
(Ohmite), high voltage condensers (Aero- 
vox) and high tension terminals from the 
high voltage transformers are located toward 
the front of the assembly. The rectifier fila- 
ments are wired with Number 14 tinned cop- 
per wire over which thick -walled spaghetti 
tubing is placed, and the plate leads are 
wired with auto ignition cable. The Aero- 
vox filter condensers are rated at. 2000 
DCWV. 

The sockets for the rectifiers should also 
be chosen with care and the types used have 
their plate terminals located through the 
bottom whereas the standard high voltage 
rectifier has a plate cap which is well re- 
moved from the associated filament pins. 
The writers selected an all -ceramic type of 
socket with large heavy contacts so that no 
voltage drop would occur from faulty con- 
tact. 

The bleeder resistor should be rated at 100 
watts or more in order that the heat dissipa- 
tion be kept at a minimum. 

The mounting holes for the two plate 
transformers IStancorl are first laid out 
and drilled on the bench and the actual wir- 
ing is made to the two units. Before in- 
stalling the complete power supply within the 
cabinet the two transformers are removed to 
permit easier handling of the unit as it is put 
in place. It is then a simple matter to re- 
assemble the two units and reconnect them. 
Mounted on brackets on the rear of this unit 
will be seen a group of screw type terminals. 
All connections to the power supply are made 
at this point. Identifications of the terminals 
should be jotted down and fastened to the 
schematic as the construction progresses so 
that little difficulty will be had in locating 
these terminals when the final wiring takes 
place. Both sections of this dual supply fur- 
nish a plate potential of 1000 volts and ter- 
minate at the two stand -off insulators to right 
and left as shown in the illustration. 

Directly ahead of the above assembly will 
be seen a speaker which mounts on its own 
panel. This speaker is connected by means 
of cable to the receiver deck and inasmuch 
as it is of the P. M. type it will require no 
field excitation. To the left of the speaker 
grill facing the front will be seen a standard 
telephone hand set together with its cradle. 
Reference to the schematic diagram will 
show that as the W.E. hand set is removed 
from the cradle a series of operations takes 
place as mentioned in earlier paragraphs. 
The associated manual controls used in con- 
nection with the hand set are grouped on this 
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RME 69 
RME 70 

DB 20 
DM 36 

Below is a picture of the new 
marine combination transmit- 
ter- receiver unit described in 
this issue of Radio News. The 
gentleman admiring the rig is 
Mr. E. P. Kelly, W9IIPW, a 
haro well known for his low 
power DX record. 
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We wouldn't 
advise 

an- R M É 

iv unles s 

you are interested in short -wave re- 
ception which communications' engi- 
neers and discriminating amateurs de- 
mand; a type of reception which only a 

receiver backed by a company with a 

sound reputation can provide, and . . . 

we have a reputation of being immodest- 
ly proud of the spontaneous testi- 
monials from the owners of our units. 

Frankly we are not building a glorified 
broadcast receiver, so if you are only an 
occasional short -wave listener we don't 
believe an investment in our receiver 
would be warranted. . . . BUT, if you're 
a dyed -in- the -wool DX fan who wishes 
to make use of selectivity and sensitivity 
found in a tine communical,ioais receiver 
then we know it is to your advantage to 
compare our set to all others. We invite 
your special attention to RF GAIN, 
FINE OPERATION OF AVC AND 
TI -IE ABILITY WITH WHICII THE 
TUNING ME'I'ER FOLLOWS FLUC- 
TUATIONS OF SIGNAL STRENGTH, 
CONVENIENCE IN PLACEMENT 
OF OPERATING CONTROLS, AND 
EASE OF DIAL MOVEMENTS. 

Your attention is called to either the 
RME-69, a special receiver, or to the 
RME -70, a standard model. Both of 
these will be on display at the June 
Trade Show in Chicago. 

Booth 731 

RADIO MFG. ENGINEERS 
INC. 

111 HARRISON ST. 

PEORIA, ILLINOIS 

STANCOR Components 
For Radio News ALL PURPOSE Transmitter 

Fully equipped with Staneor Power and Audio Transformers. 
Chosen for their performance and dependability. 

NET PRICE 
O uantlty STA NCOR No. Description EACH 

2 P -3012 Plate transformer $11.40 
2 P -3025 Filament transformer 2.22 
1 P -4019 Filament transformer 2.04 
1 P -4024 Plate transformer 5.40 
7 P -4045 Power transformer 2.04 

P -4091 Filament transformer 2.31 
P -6148 Line Autoformer 4.50 
A -3829 Modulation transformer 6.48 
A -4704 Line Driver transformer 1.95 
A -5528 Line Output transformer 1.65 
A -53 Straight Audio transformer .69 

1 A -62C P. P. Input Audio transformer .87 
1 C -1002 Filter Choke .93 
2 C -1706 Filter Choke .54 
1 C -1410 Filter Choke 1.80 
2 C -1402 Input Choke 2.64 
1 C -1412 Filter Choke 2.64 
1 C -2374 Filter Choke .93 

Total net price (23 items) $68.52 

These STANCOR Units May Be Secured, From Your Nearest Dealer. 

2 

STANDARD TRANSFORMER CORPORATION 1500 N. HALSTED ST. CHICAGO 

www.americanradiohistory.com

www.americanradiohistory.com


56 RADIO NEWS July, 1939 

Your Dollars Do Double 
Duty with These Brand New 

ANTENNA RELAYS 
Here is an agreeable price sur- 

prise in new Antenna Relays by 
Guardian. Worth much more - 
but priced to make your dollars do 
double duty. 

Tested under actual operating 
conditions these new A -100 An- 
tenna Relays by Guardian have 
proved themselves capable of han- 
dling any power up to a K.W. on 
any frequency up to and including 
28 M.C. on A.F. or R.F. circuits. 
These A -100 Antenna Relays by 
Guardian give you more for less. 

Standard A -100 and 
A -100 -C Antenna 
Relays AlSiMag in- 
sulated operate on 
110 V. 60 cycle A.C. 
LIST PRICES: 
A -100 Double 

0595 P o l e D o u b l e 
Throw Relay. , . 

A -100 -C Single $1130 
Pole Double 73J 

,. .t 
Throw Relay 

R -100 -G Triple X insulated, same op- 
erating $ range as A -100 relays J 
Write for New Bulletin and Circuit Diagrams Nowt 

GUARDIAN 
ELECTRIC 

1630 W. WALNUT ST., CHICAGO, ILL. 

TRANSFORMERS 
For Radio and Television Applications 

.Specialists i n,.erins nod prodnetfon of mIity t :,n t 
,i t,: inn iiy. 

thagrees 
.(peiner eeialtie. 6 

e 

top 
ACME VOLTROL 

11 olvr :pod v Ir,se r :,l.tnr. topless . ntrol (ro 0 te 130 volts. Panel mounted type 
- 1 

illustrated $12.00. Write for aulletia 
THE ACME ELECTRIC & MANUFACTURING CO. 

27 Water Street Cuba, N. V. 

same panel where they are accessible to the 
operator. Inasmuch as the main audio nerve 
center should be kept within its own boun- 
daries, the controls for the speech amplifier 
and the RADIO NEWS Vox System are brought 
down through shielded cable to this panel. 
By following this procedure it will be ap- 
parent to the operator that all controls re- 
lated with the speech input circuits are con- 
fined to one specific unit. 

Above the speaker panel is mounted a 
standard 5 -hole meter assembly. We believe 
that one of the nicest features of this trans- 
mitter is the manner in which the meters are 
mounted, not only from the standpoint of as- 
sembly but also that the final appearance is 
greatly enhanced by situating the meter 
flanges in back of the cut -outs rather than in 
front as is normally used. To do this we 
took a strip of 3/16 bakelite panel and cut 
it to a length slightly in excess of that re- 
quired for the meters. This strip may be 
about 4" wide and should be laid out in 
connection with the panel on the work 
bench. The actual location of the mounting 
holes will depend upon the make of meters 
used. 

All of the meters shown in the illustration 
are Triplett 3%" flange -type bakelite -cased 
instruments. The terminals for these par- 
ticular meters are located /" below center 
and in laying out the strip the constructor 
must allow for the %" difference between 
the center line of the panels and the line 
drawn on the bakelite strip to locate the 
terminal holes. 

The two hex nuts on each terminal of each 
meter are removed, being careful not to 
shake or otherwise jar the instrument. They 
are then reassembled with the bakelite strip 
replacing the first hex nut. One nut is used 
to mount each terminal onto the bakelite 
after which soldering lugs should be used 
for all connections. The complete assembly 
is secured to the meter panel by means of 
2%" round head machine screws with extra 
hex nuts used to space the bakelite at the 
proper distance from the meter panel. 

The multiplying resistors which are used 
in conjunction with the plate voltmeter are 
mounted directly onto the bakelite strip. 
This provides both a substantial and efficient 
means of mounting. All of the connecting 
leads to the various meters are carefully tied 
together and the completed cable clamped to 
one of the assembly bolts. 

MODULATOR UNIT 
The choice of modulators, of course, de- 

pends upon the R.F. input to the final am- 
plifier of any transmitter. The choice of 
tubes for the modulator unit used within 
this transmitter are of those requiring low 
grid drive together with large audio outputs 

THESE RELAYS 
USED IN RADIO NEWS "All- Purpose" 

TRANSMITTER 
AND RECEIVER 

The dependability, responsiveness, low power 
consumption and long life, characteristic of 
Ward Leonard Relays, have prompted their use 
in the Radio News model set. This means that 
no better Relays are obtainable. 

Ward Leonard Remote Control, 
Antenna Changeover, Push -too -talk, 
Safety, Time Delay. Overload, Under - 
load and keying Relays are described 
in Circular 5071, 
See our booth No. 715 at the 

"Parts Show" 
Stevens Hotel, Chicago, June14 -17 

r 

WARD LEONARD 
ELECTRIC COMPANY 

47 South Street, Mt. Vernon, N. Y. 
Send for Circular 507E 

and ones which will operate with no bias 
supply. A pair of Taylor TZ40's are used in 
the conventional Class B circuit and are fed 
by means of a 500 ohm line -to -grid trans- 
former (Stancor) mounted in the center of 
the modulator- receiver chassis. 

Facing the rear of the assembly on the 
left, we find the Class B output transformer 
which is a Stancor type A -3829 and is de- 
signed to feed push-pull TZ40's to the vari- 
able secondary RF load of from 3000 to 
6500 ohms. This range will permit accurate 
match to be made to practically any single - 
ended triode. This transformer was chosen 
for its small physical size ; and a heavy duty 
type of construction was necessary for 
trouble free performance. 

A six -lug terminal strip was mounted by 
means of two angle brackets directly onto 
the mounting bolts of the transformer and 
leads were secured to the various secondary 
taps. In this way it is possible to change the 
tap position without resorting to the use of 
the soldering iron. 

The special crystal microphone is a Shure 
Uniplex, which has been provided with a 
special push -to -talk switch (Mallory- Yaxley) 
for rapid break -in operation. 

The two Taylor TZ40 modulator tubes are 
shown mounted in ceramic type sockets of 
the type used in the high voltage power sup- 
plies. 

The input transformer (Stancor) is of the 
completely shielded type with leads passing 
down through holes provided in the chassis 
and thence to the mounting terminals which 
may be seen on the extreme right hand side 
of the shelf. The filament transformer 
mounts between this assembly and the input 
transformer. 

Directly in back of the terminal assembly 
we mounted a Guardian change -over relay 
which is used in connection with the RME 
69 receiver. The contacts of this relay are 
connected by means of cable to the switch 
furnished as part of the receiver, commer- 
cially termed a '`Stand -by switch." Di- 
rectly above the relay may he seen a 25 Watt 
nlazda lamp used as a dropping resistor to 
the relay coil when it is operated on direct 
current. This lamp is also replaced with a 5 
ampere fuse in the saule manner as the con- 
trol relays when the transmitter is being 
operated from the 110 volt AC series. 

All of the relays used in the transmitter, 
with the exception of the under -load and 
over -load relays and the keying relay, are 
designed for 110 Volt AC operation and were 
supplied by Ward- Leonard. Inasmuch as the 
applied voltage required to close the relay 
varies with the type of current used, the 
above procedure is used to add the greatest 
possible flexibility to the system and also to 
furnish means of protection to the relay 
coils. 

Directly in front of the modulator as- 
sembly play be seen the rear of the RME bq 
receiver. Enough room should be left be- 
tween the receiver and the modulator parts 
so that connections may be made to the reg- 
ulator receiver terminals. 

The RAZE 69 was chosen for its compact 
construction, high performance and ease 
with which it could be installed within the 
cabinet. The panel is supplied in a black 
ripple finish. In order to harmonize this 
panel with the rest of the 'equipment we 
chose to refinish all of the panels with 
readily available French Pearl Gray quick - 
drying lacquer. 

If the painting procedure is carried out 
with care, the builder will find that the ripple 
effect will not be destroyed and in this con- 
nection it is well to caution the builder 
against applying the paint in thick coats. 
[Ed. note: Practically all of the regular 
amateur panels may be changed in color 
simply by applying thin coats of quick- drying 
lacquer with a soft brush.] 

\\-hen installing the receiver it was found 
necessary to cut the right side of the chan- 
neling facing the front of the panel in order 
to provide clearance for the noise silencer 
unit which the manufacturers have made 
available to the purchasers of this receiver. 
This in no way upsets the performance of 
the unit as the panel overlaps this cutout. If 
the above precaution is observed, the entire 
receiver will slide in on the shelf with little 
effort and may be removed at any time for 
tube inspection or minor tuning adjustments. 
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LONG -LIVED 

Wire Wound Resistors 
A new high in resistor values! Both fixed 
and adjustable types. Wound on ceramic 
tubes and protected by a baked cement coat- 
ing which is non -hygroscopic and non -ab- 
sorbent. Four ratings in each type cover 
nearly all service, replacement, and experi- 
mental requirements for amplifiers, re- 
ceivers, and transmitters. Design of mov- 
able bands for adjustable units allows set- 
ting for exact resistance requirement. One 
or more bands may be used. - 

Ratings: Fixed -5, 10, 20 and 50 watts. 
Adjustable-10, 25, 50 and 75 watts. 

See Them at Your Parts Jobber' s Today! 

ONSOIATWP uv Arvn 

01pÖR1T10115 
526 S. Peoria St. Chicago, Ill. 

PLAY SAFE 
with CARDINELL'S! 

When you're "on the air," IN THE 
AIR, with a Lear UT -6 Aircraft Radio 
Transmitter (shown in illustration), 
eight CARDWELLS are doing their 
bit to insure perfect communication. 

Lear UT -6 Aircraft Radio Transmitter 

Spartan Aircraft Co. 'played safe 
with CARDWELLS" when they de- 
signed their "Waller Communicator" 
for the King of Iraq and his all - 
metal "Executive" model. 

And need we mention that "it's 
CARDWELL again" in the Radio 
News "1939 all- purpose Transmitter - 
Receiver"? 

Amateurs -"Play safe with CARD - 
WELLS"; the same stock units used 
for these representative transmit- 
ters, where Quality counts, are ob- 
tainable at all am at e u r supply 
houses. 

THE ALLEN D. 
MANUFACTURING 
89 PROSPECT STREET. B 

CARDWELL 
CORPORATION 
OOKLYN, NEWYORK 
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The RADIO NEWS VOX System 
Voice control of amateur and commercial 

transmitters has long been a dream of many 
a ham, and in the October issue of RADIO 
News, 1939, page 33, will be found a com- 
plete description for the construction and 
operation of this very versatile gadget. 

Briefly, the operation of the VOX is as 
follows: Assuming that the controls have 
been properly set and that time delay has 
been chosen for the particular style of the 
operator, action will take place in the follow- 
ing manner : The audio signal which is re- 
ceived from the 500 ohm line to the mod- 
ulators is fed into the controlling tube with- 
in the VOX where it is amplified and fed 
into a gas discharge vacuum tube. From 
there it is fed to an amplifying 37 tube. 
Instead of this tube operating the speaker, 
the plate current flows through the relay 
coil, the resistance of which is selected for 
the normal current range of the plate circuit 
of the Type 37 tube. The discharge rate of 
the 885 tube which controls the grid and 
hence the plate current of the 37, is gov- 
erned by means of the selector switch which 
either adds or subtracts resistance from the 
control circuit. 

Either a fast or slow action may be chosen 
by means of the selector switch so that the 
relay will function for practically any time 
interval chosen by the user. 

As the relay opens and closes it further 
controls the operation of the receiver and 
transmitter by becoming a substitute for the 
manual control and either method may be 
used to obtain the same result. 

It is best to construct the VOX system as 
an independent unit on its own chassis where 
it may be thoroughly tested for operation 
before its installation into the cabinet. If 
good parts are used and care is exercised in 
its construction, it should require no further 
attention except for an occasional checking 
of its tubes. An over -all metal shield should 
be used to prevent stray R.F. pick -up. The 
VOX chassis is mounted by means of %" 
angle brackets to the left side of the cabinet 
when viewing the assembly from the rear. 
The two terminals shown on the rear of the 
metal chassis connect to the 500 ohm line 
while the other leads going to the VOX re- 
ley connect by means of cables and plugs to 
the front of the assembly where they will 
connect to the control circuits which are 
placed on the speaker panel. 

THE SPEECH AMPLIFIER 
In order to conserve on current wher- 

ever possible the writers chose to use a stand- 
ard AC -DC type amplifier in place of the 
conventional AC pack. A study of the tube 
manual revealed that adequate output could 
be had from a pair of 25L6 tetrodes operat- 
ing at around 100 volts on their plates. 
Furthermore, by using two type 25Z5 rec- 
tifiers with their filaments connected in 
series, it is possible to do away with the line 
dropping resistor which would otherwise be 
necessary in order to apply correct filament 
potentials to the various tubes. 

The speech amplifier should be wired with 
care and all resistors (Aerovox) should be 
supported mechanically by means of ter- 
minal lugs strips so that vibration will not 
affect the mechanical efficiency of the com- 
pleted unit. 

The amplifier is built on a standard chassis 
(Bud) measuring 5" x 9" x 2%" and should 
also be provided with a metal shield to pre- 
vent any possible hum pickup. This unit is 
mounted in the same manner as the VOX 
system and is located on the right hand side 
of the chassis and may be seen by referring 
to the illustration. The amplifier, of course, 
should be thoroughly tested for quality and 
overall response before putting it in the 
cabinet. 

CONTROLS 
To make operation as easy as possible cer- 

tain precautions should be observed in laying 
out and identifying the switches and other 
controls. To accomplish this, the writer 
mounted the toggle switches used in the al- 
ternating current section of the transmitter 
with large hex nuts, which are supplied with 
each switch, on the outside of the panel. 
Likewise, those used for DC operation are 
mounted in the reverse manner-that is, to 
use the ring nuts on the outside of the panel 
in place of the hex nuts. 

The modulator power switch is provided 
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THE Verti-FlexTrans - 
mitting- Receiving 

GIANT ANTENNA is a 
self -supporting vertical 
radiator, towering 34 
feet into the air, re- 
quiring no guy wires or 
overhead insulators. 
Micrometer fit joints 
between sections giving 
perfect electrical con- 
nection and great 
mechanical strength. 
Construction allows 
sway without buckling 
but prevents rotary 
oscillation of pole. 
Light- weight -built of 
aluminum alloy. 
Strong ceramic insula- 
tor base -almost a foot 
in diameter. Extra 
large iron base mount- 
ing- either bracket or 
type illustrated. Verti- 
Flex GIANT ANTEN- 
NAS have withstood 45 
m.p.h. gales without 
damage. Amateurs' 
special price, complete, 
$21.95. 

USED IN CONJUNCTION 

WITH the RADIO NEWS 

1940 ALL -PURPOSE 

TRANSMITTER - 
RECEIVER 

See This 
VERTI -FLEX ANTENNA 

at Booth 824, Franklin Ave., 
Chicago Radio Parts Show, 
June 14 -17, or ask your Parts 

,Jobber 

VERTI -FLEX DIVISION 
2138 N. Racine Ave., Chicago 
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For LOW- POWERED 
RIGS... You Can't 
Beat the 

BVL! 
(100 Watts Rating) 

BVL Base $2.50 
160 BVL 2.10 

80 BVL 1.90 
40 BVL 1.65 
20 BVL 1.45 
10 BVL 1.40 

5 BVL 1.35 

1 lams all over the world have found B &W Type 
BVL Alit INDUCTORS the most practical and 
efficient coils obtainable for a wide variety of 100 
Watt Nmitter applications. 

Unusually compact, the BVL is designed for di- 
rect mounting on condenser. Any one of six coils. 
from 5 to 160 meters, may be quickly and easily 
plugged into the four -jack BVL Base. Like all 
other B&W Assemblies, the BVL allows front -of- 
panel coupling control. 

BVL's are dependable, highly efficient -they de- 
liver top performance at low cost. Try them in the 
final of your 50 -100 Watt rig, or with B &W Fixed 
Lint Coils in interstage coupling. They provide 
extremely accurate control of most jobs up to the 
grid of the final stage. See BVL's, and other AIR 
INDUCTORS. at your jobber's -or write for details. 

BARKER & WILLIAMSON 
Dept. N -6 Ardmore, Pa. 

MORE DX 
LESS NOISE! 

WITH THE NEW 

BROWNING PRESELECTOR 
W2APT says . . "In the past 15 days I have 
logged 23 Asians, working 19 of them . . . 

Couldn't even be heard without the preselector. 
. Extremely grateful for wonderful per- 

formance of this unit . 

This new Preselector is GUARANTEED to 
improve the performance of any Receiver. 
Available in kit form at $13.50 or wired and 
tested with Filament Transformer $16.50. 
Uses new 1852 tube in High -Gain circuit. 
Range from 5 to 160 meters bandswitching. 
Buy one today on money- back -if- not -satisfied 
basis at your local Ham Supply House, or 
write direct. Free Bulletin upon request. 

NEW BROWNING 

VISUAL FREQUENCY MONITOR 
The new Browning Visual Frequency Monitor 
compares favorably with $400 models. Ex- 
ceptionally accurate and indispensable for 
logging DX stations and working "close to 
the edge" of the band. Ideal when used with 
E.C. operation. Many outstanding features. 
Amateur net price (Less S tubes) only $27.45. 

BROWNING LABORATORIES, INC. 
Winchester, Mass. 
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with a 2" dial plate which is painted with a 
green lacquer. The main control switch 
which places the transmitter in operation by 
applying the high voltage is also equipped 
with a similar dial plate painted with bright 
red lacquer. There is little likelihood that 
the operator would be confused in manipulat- 
ing the switches if he will observe the above 
precautions. 

The tone signal mentioned in earlier para- 
graphs is provided by means of a conven- 
tional high frequency buzzer. This unit may 
be seen mounted on the small control panel 
directly below the phone hand set. A dust 
cover should be provided to keep the buzzer 
reed free from dust. A suitable resistor is 
used in series with the buzzer to regulate 
the amplitude of the signal as it feeds into 
the VOX equipment and this control may be 
mounted permanently in back of the buzzer 
on an angle bracket, as once adjusted it 
needs no further attention. 

Next month we will discuss the construc- 
tion and the basic requirements in the design 
of the exciter unit of the transmitter -re- 
ceiver. This unit is extremely flexible and 
considerable space will be allotted to its 
mechanical and electrical features. We shall 
also describe in detail the Browning band 
switching mechanism, the Meissner Signal 
Shifter and the associated circuits. While it 
is not essential that all of the features be 
utilized, there are many cases where an in- 
dividual amateur or commercial operator 
may care to add any one particular unit 
within this transmitter. It has been the in- 
tention of the writers to construct these units 
individually so that should one care to in- 
corporate one of these features in his own 
rig, he may do so on a smaller scale. 30 

Hamchatter 
(Continued from page 26) 

tures is the NO DUES. They have a 4 -tube 
short wave receiver for 10 -550 meters, and 
are planning the building of new equipment. 
(Why not try that VTVM fan this issue? 
Ed.) 

WATCH the smoke at the Asheville, 
N. C., Hamfest on July 2nd. Promised 

is the fb'est time ever ! Reservations are 
one buck each, and can be had from W4DPF, 
Box 128, Asheville, N. C. Advance registra- 
tion closes June 30th. 

The Glacier Park Hanfest will be held on 
July 15th & 16th at Avalanche Camp, near 
Spokane, Wash. 

The ARRL NW Div. Convention will be 
held at Yakima, Wash., on August 25th, 26th 
& 27th. 

W'7GVN is wkg extra fb on vy low pwr; 
has QSL's fm 37 states, all VE's Alaska, 
Hawaii & Mexico. 

Shame ! What ham club seems to be de- 
cidedly pro -Nazi in its leanings? 

W9YIT, St. Louis is installing a DeLux 
beam array consisting of a 4- element beam 
mounted on top of a 75 ft. telegraph pole. A 
special water -proof processing of the co -ax 
cable is used. The cable is laid in a trench 
from the pole to the shack. Also going up 
at W9YIT is a special ten meter beam which 
is being put up in the attic of the house. 
And what's more, Y IT has just procured a 
duplicate 1 KW rig to the one described in 
RN, April, 1939 issue. Vy bst luck es vy 
vy fb ! 

W9ISX, op at WCFL, who has been ill 
since Xmas, is in Tucson, Ariz., recuperating. 
Get well sn OM ! 

0 NE of the Seven Wonders of the world 
is how quickly the ham can be aroused 

to words, and how correspondingly slow to 
action. Eavesdropping on the one -sixty band 
the other pee-em we heard loud and raucous 
ructions from one end to the other on what 
was going to be done with 160 and 40M. 
None seemed to know what was exactly in 
the wind, but all were "agin it." Why not 
write your ARRL director and find out? 

W9ETI had himself a fine fire the other 
ayem on the way to work. 011ie, who smokes 
like a chimney, threw his ciggie out of the 
window of the Chevvy, but the playful wind 
returned it onto the back cusheon. Result: 
FIRE! Since 011ie's insurance does not 
cover ciggie burns, he's thinking of going 

after the hole with a hot soldering iron and 
really collecting. If he does, we'll put the 
bee on him fer that double saw -buck we need 
for that other receiver gadget ! 

Sounds on the bands . . . "You're practi- 
cally QRM'd, OM" . . "r- r- r- r -r -bk ur sigs 
Q5R9 plus hr in Chicago. Wat sa OM? A 
short pause, then, "Sorri OM but QRM es 
QRN trrfc. Pse QRS es rpt each wrd 5 
times" . . . "How do you get me now, OM ? 

I'm modulating about 500% !" . . Can't 
understand the RI. I was only working on 
2000 kc even !" . Yeah, I'll rebuild as 
soon as I can get the bank open" "Yah 
say that the RI is over to your shack ? Say, 
OM, tell that x % &$ !* ! so- and -so that I will 
break his % &%% ! : !* neck ! Over !" A 
short pause, then, "Oh, you know the RI, and 
it's really him? Well, OM, I was only 
foolin'. Nice to know yah, RI ! . . . "So I 
goes up to the president of our company and 
I tells him that I gotta get off a little early 
to fix the rig fer field day. It's fer the good 
of the country, I tells him. `You're fired,' 
he tells me, `and that's fer the good of the 
company.' Don't I have the darndest luck ?" ... "Well, the ole XYL got the bill fer that 
new thingamabob, and I've been in the dog- 
house ever since !" " Sorri, 4KD but ur 
rigs verri super -hum hr tonite." A short 
pause, then, "Oh, it's ON4KD. Say are you 
pounding in here ! Hardly able to get the 
receiver down to where you won't wake the 
baby !" 

Ameeting, held by the Southwestern Di- 
vision at the Elk's Club May 9, was 

very well attended. All were pleased to 
meet K. B. Warner and hear his delightful 
talk. Vice President George W. Bailey, was 
also present, in his usual good humor. 

Several of the other directors were also 
present, including Ben R. Adams, W6APU, 
R. H. G. Mathews, and Budlong, Warner's 
able assistant. Director Charlie Blalack re- 
ported the directors meeting just held in 
S. F. The meeting was presided over by 
W6KA who did his usual good job. 

We are all glad to hear that Tom Nikirk, 
W6KA is back as chairman of the Federa- 
tion of Radio Clubs. 

Ralph Click, SCM of the Los Angeles Sec- 
tion has been doing some marvelous work in 
organizing the emergency groups of this sec- 
tion. The Federation of Radio Clubs, is also 
planning on co- operating with Click in fur- 
thering some of his plans. 

K. V. R. Lansingh, and R. FI. G. Mathews 
(4 letter initials !), had a chance to meet each 
other again while RHGM was in Los An- 
geles. This reminded many of the "old - 
timers" of the big rolling and snorting spark 
that Matty had at ole 9ZN, years ago, and 
the days when it was necessary for all ama- 
teurs to shut down in Chicago, when 9ZN 
opened up, so 9ZN courteously would then 
shut down so the other amateurs could open 
up (one at a time). 

The RM Night, we note is an interesting 
way for the League Officials to get together 
and have a chance to meet each other. Reg- 
ular operating on this night almost always 
includes : W6EY, J. L. McCargar, Director 
of the Pacific Division ; W6GG, Charlie Bla- 
lack, Director of the Southwestern Division ; 

as well as a goodly bunch of Headquarters 
Hams, including Don Mix, W1TS; Ev. L. 
Battey, WIUE, as well as the Headquarters 
Station W1AW. 

THE Oregon Amateur Radio Association 
Convention, at Eugene, was a huge suc- 

cess with over 200 in attendance. 164 sat 
down at the banquet. "Speed" Horton, from 
Spokane, was very much in evidence. 

The Officers of the OARA did fine. 
W7FQO, President; W7AHZ, Vice Presi- 
dent ; W7KL, Secretary ; W7GQ, Treasurer. 

It is an amazing thing to us how W7KL 
can keep that beaming smile of his going at 
top speed all the time that he is running 
meetings, typing fast code and conventions, 
and different things, all simultaneously. 

W7ECQ did a good job with the conven- 
tion photographs at Eugene, and the Hams 
enjoyed visiting W7BIK in his place of busi- 
ness around the corner. 

The old CW Hound, W7FBA is finding 
more time to get on these days. 

The Army Nets are getting thicker than 
ever, and the Net in Oregon will always find 
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W7BLN batting away. 
W7GAE, and his 20 meter phone, makes 

quite a dent on the Pacific Coast. 
W6CSA has a "brainstorm of a trans- 

mitter. Under a glass plate are twenty BLI- 
LEY Crystals controlled from a huge dial. 
As the dial is turned little lights indicate the 
frequency through different colored celluloid. 
Red is for Class "A" phone, green for un- 
limited phone, and white for "CW." 

The twenty crystals in all, counting their 
usable harmonics, deliver sixty frequencies. 
Any frequency that is turned to is auto- 
matically picked up by a series of little mo- 
tors, the proper antenna is turned on and the 
antenna tuned, as well as the transmitter 
tuned. If perchance someone should change 
the crystal, it will automatically tune itself 
to the new crystal. In other words, this 
transmitter is super -human, because it will 
tune the transmitter quicker and better in a 
half of a second than is possible for any Ham 
to tune it in an hour or store. It is all auto- 
matic, and the meters automatically tune it 
for the maximum output, and that, of course, 
is instantaneous, as these relays don't take 
long to slip in and out, and the motor fol- 
lows instantly. [Hol], Geehosofat! Ed.] 

This particular transmitter works on four 
bands: 10, 20, 40, and 80, c. w. and phone. 

In another booth, about 25 feet away is a 
series of 160 meter transmitters. Each booth 
has four top -notch receivers in it, so the vis- 
iting Ham can use any kind he wants. Any 
Hanr producing his license is welcome to op- 
erate, and the men in charge, John J. Woer- 
ner, AV'6ONQ and Robert C. Hansen, 
W6Ml'C, are doing a fine job. 

\V7ANV, the old Publicity Hound, is cer- 
tainly to be credited with getting the gang 
out for the Eugene Convention. 

It was amazing to watch Bill Riley, 
W7EXB, tooting away at his various instru- 
ments, entertaining the crowd at the ban- 
quet. He is a ver active amateur. For in- 
stance, he talked with VE5RV just two days 
before the convention opened on 75 meter 
phone. 

One of the most interesting Code Contest 
Instructogrgih, typewriters and all, yet held 
was put on by Vic Watts, W7AQ0, at the 
Osborn Hotel, at Eugene. 

WKV, Fighting Ralph Gibbons tells us 
that he will not be running for direc- 

tor next time. It is hoped that Ralph will 
change his mind, as he has made a very fine 
director, all these years. 

Professor E. A. Yunker, changed his call 
from "7" to W6PLiM. He is one of those 
responsible for the development of the "Rum - 
bratron." at the Stanford University Experi- 
mental Laboratory. 

W7FJZ had a great time with his portable 
during the several months he was staying at 
the Beach. 

Big Sax, and Little Sax were very much 
in evidence at the OARA Convention. It is 
certainly a novelty to hear someone say, 
"There goes little Sax!" It reminds one of 
a sack of peanuts, or sugar, or such. 

W7VS, the Ultra High Frequency Hound, 
had some new developments in the high 
power, ultra -high which he will be showing 
at the next convention, we hope. 

W7DXF, the new SCM for Oregon, cer- 
tainly knows his job. 

It is good to hear that fine 75 meter phone 
of W7FCG, SCM Washington. 

W7RT, now has more time to operate than 
he ever has since he was K7RT, in Alaska. 

Gene Lovejoy lias one of the keenest port- 
ables for the traveling man that we have yet 
seen. Gene even has antennas established 
permanently on the hotels that he stays at 
regularly. 

W6AM Portable, on the Yacht Contender, 
.call be on the air July 3 to 16, on the Hone- 
lulu Yacht Race. It Would be well to pass 
the word along to all the ro meter gang to 
keep a sharp lookout for his 4,5o watt signal. 

W9ISR lias a picture on the panel in 
front of his fone rig. It shows a 

desolate scene of a grave with a typical 
ham- shacic in the background and hears this 
caption: 

"Here lies the body of Johnny Ham 
Ah woe unto poor little John ; 

He took hold of the plate coil 
While he had his headfones on." 

W9EDK is in Chicago attending classes 
at RCA. He sez he wants to get away front 
operating and get into the engineering end 
of the game. 

W9HQH is experimenting with antennae 
again. He usually comes up with something 
good after one of those trances. 

W9AZK usually has a lot of company 
(mostly YL's). 'S funny how bashful they 
are in the presence of a microphone until 
they get hold of the thing. 

W9KRK lives at the junction of three 
street car lines, yet the manages to get in 
quite a few very nice QSO's. There's a lad 
who really has a noise level to contend with. 

W9LXN sez he doesn't know who the 
new neighbor is. It seems when this fel- 
low conies on the air 9LXN has to get oft 
the air as his receiver is paralyzed. 

W9ETQ has finally succumbed to the lure 
of 14 mite. dx. Howard has been a fixture 
on 75 meters so long he doesn't even like 
to tell about it. He has 500 watts to a pair 
of T 55s in the final and it sounds swell. 
Hope he decides to stick around. 

W9AYN worked Milwaukee front Chi- 
cago on twenty meters at 2:00 a.m. 

'1 hat must lie some kind of a record for 
ground wave dx. 

\Vr9VPQ is busy improving his fist these 
days. He has a nice job awaiting him when- 
ever his fist meets the standard set up by 
the airways for their operators. 

Incidentally a large number of us could 
stand improvement in that department. 

Another pet peeve of ours is the fellow 
who insists on climbing into the fore bands 
with a punk c. w. signal. This type of 
band -hog can do plenty of damage to a fane 
sig. Of course there is no regulation to 
prevent a good c. w. sig in the fone band 
and there are reasons a plenty for us to 
preserve the privilege of operating c. w. on 
any part of any of our bands. But if this 
privilege is abused it will only be a matter 
of time until someone will come forward 
with a proposal to ban all e. w. from the 
fone bands. What's snore, he will have a 
good case if we don't clean up this mess. 

The fone boys can help by letting these 
fellows know just how much QRM is caused 
by this practice. A word to the wise is suf- 
ficient. 

VE2EA came across with that pound of 
maple sugar. The package was covered 
with official documents, customs declarations, 
etc. The syrup we made went over in a 
big way but it was all gone before we 
thought to call for police protection. 

Another kind of bootie is the fella who 
uses the call of a legitimate amateur with 
the amateur's knowledge and consent. The 
use of the word "Portable" in connection 
with bootlegging doesn't make this offense 
any less reprehensible. 

The Chicago office of the FCC has been 
plenty QRI, lately tracking clown the not so 
elusive "Bootie." For a week the local 
newspapers have been full of accounts of 
trials and the methods used in running down 
the wise boys who thought they could get 
away with illicit liana operation. 

W3EWN was visited by the stork who 
left a nine pound baby girl on Easter 

Sunday. This retakes three for Jerry. He is 
now the proud poppa of two girls and one 
boy. 

WSHDH of Alamo Gordo, New Mexico, 
was in town fora week having the medicos 
look hirer over. While he was here he was 
able to contact his son W5GGX in Albu- 
querque, N. M., directly using the rig at 
A'V9ISR on twenty meter fone. 

The month of April brought some of the 
strangest radio conditions ever seen. On 
April 17 the twenty meter band went abso- 
lutely haywire. Many of the boys thinking 
their receiver was dead started right in tear- 
ing the things up. On the other hand, the 
day before, Sunday, conditions were unu- 
sually good. W4FBE held a solid QSO with 
Chicago lasting over two hours through the 
midafternoon QRM. 

W6CHE and W6UF are still putting on 
their marvelous 1250 watt demonstra- 

tion, into a dummy antenna from a trans- 
mitter which they carry around from place 
to place. 

W6EJZ, the tireless president of the Bell 
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TRANSMITTER 
More about the 1940 RADIO 
NEWS "ALL PURPOSE" 
TRANSMITTER, its construction, 
installation operation and effi- 
ciency. The newest marvel of 
radio. Twenty -nine features at 
one time in one transmitter. Con- 
tinue getting the lowdown on this 
great set in 

RADIO 
NEWS 

AUGUST ISSUE ON SALE JULY 10 

GET ALLIED'S 
SUMMER CATALOG 
Send coupon now for 
ALLIED's Free Summer 
Catalog. 164 pages of 
radio values! Over 14,000 
parts; Sound Systems, 8 to 65 watts, 
at new low prices; radio's biggest line 
of record players, phonographs, re- 
corders; latest test equipment; new 
Amateur gear; dozens of Kits; books, 
tools, etc. -and 62 new Knight Sets, 
as low as $5.95 -all types, new 
portables $10.95! Everything ALLIED 
in radio at lowest prices, in BOOKS 
ALLIED's catalog! FREE- 

4 n send coupon! 

RADIOBUILDERS! P.A.MEN! 
"Radio Builder's Handbook" -For be- 
ginners, tells how to select circuits, read 
diagrams, make chase B. etc. -only 1Oc! 

"Essentials of Recording " -Complete 
facts, tips, on making records, reproducing, 
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Name 

Addres, 

ALLIED Radio Corporation, Dept. 1 -G -9 
833 W. Jackson Blvd., Chicago, 111. 

Send your Free Radio Catalog. 
10c Enclosed -Send Builder's Handbook. 
10c Enclosed -Send book on Recording. 

RADIO NEWS 

Radio Club, has time to go to other club 
meetings as well. 

Some of the high scorers in the recent DX 
Test find that they will not be listed in QST 
because of Bad Notes. This is the first year 
that the FCC have really gone after the fel- 
lows for chirpy or bad notes. 

W6OCH and W6ITH really didn't know 
who won the phone contest for the East Bay 
Section, but W6OCH finally won out. 

W6MYO seems to monopolize GM2UU 
most every evening on 20 meter phone. 
W6MYO has one of the new Johnson "Q" 
beams on 20 meters which probably explains 
his sudden rise to fame. 

W6NAT goes out on Saturday and Sunday 
with his 5 watt mobile, sits on top of a hill 
and works all over the United States, even 
though 10 meters is supposed to be dead. 

Johnny Grigg, W6KW, in San Diego, has 
been working on a new transmitter for Fred 
Ferriera, XEMO. It is nearly done now, 
and a marvel to behold. It will certainly be 
turning signals out, as it carries the full 1000 
watt rating. It is interesting to know, that 
in Mexico, an amateur can have any power 
he wants as long as he pays a certain license 
fee. Mr. Ferriera has taken out a 1000 watt 
permit. 

W6FZD, who has 500 watts on 40 meters, 
is fixing up a marvelous 10 meter rig, using 
a 100 TL. Chances are that he will be even 
louder then. 

K5AN, formerly of the Canal Zone, has 
moved over into Panama, so there is a 
chance for a new country. 

% 6DNS has some new theories of five 
meter propagation to spring as soon 

as he completes his present extensive inves- 
tigation. 

W6GG made several visits to Los Angeles 
recently, besides the main big meeting held 
at the Elk's Club. 

W6FBW turns out to be a fine CW Hound 
on 80 meters. 

Some of the boys are hearing VU2LK 
very fine in the morning on 20 meter phone. 

The FCC announces that the new ques- 
tions will go into effect for examinations, 
July 1. 

W9DUU is out from Omaha, and is going 
to stay in Southern California, and will 
soon be a "W6 "' so we're glad to welcome 
F. E. Wilson. 

W6DX, W6LA, and W6RI are all working 
out of West Coast FCC Offices. 

Since the FCC secured a conviction of one 
of the notorious San Diego bootleggers, the 
air has cleared up greatly. It is rumored 
that extensive investigations are now being 
conducted in the vicinity of Southgate, Wal- 
nut Park, Bell, and Huntington Park. 

Since the rule by the Federal Courts that 
"Radio Signals by their very nature are in- 
terstate in character, and therefore all sta- 
tions must be licensed" leaves even the little 
5 or 2% meter bootlegger without a boot to 
stand on Now that convictions carry a 
"felony" classification. it remains a perma- 
nent and irrevocable blot on the life record 
of the guilty one, besides the penalty of as 
high as $10,000 and two years imprisonment. 
Crime does not pay! 

W6FEX can remember figures about for- 
ever. Just tell Wally the DX Scores, and a 
month or two later he will repeat them right 
down to the last figure, even though the fel- 
lows that gave them have to check back to 
see what they had told Fisherman Wally. 

San Francisco has nabbed a bootlegger in 
fine style with all the evidence, thanks to the 
FCC and the co- operation of the amateurs. 

KA3BW is visiting the U. S. A. 
Lt. Christy Butterworth just pulled in with 

the fleet and is putting in for a "6" call. He 
is Ex W3ADO, W3ZZAB, XU3II, XU6II. 
XUBII, XU9II. 

W6LI has his rotary beam just about done. 
W6HU -W6AAF is back in the game. He 

once snagged some beautiful reports from 
the Yacht KFUH -"way back when." 

OO NE of the most rip snorting, bang -up 
Hamfests ever known to mankind (in 

other words the Hamfest to end all Ham - 
fests) was held at the New Krueger Audi- 
torium in Newark, N. J., Saturday Evening, 
April 22nd. With over 2,000 Hams, Ex- 
Hams, XYL'S, YL'S, and SWL'S present, the 
gang was truly representative of what it 
takes to make up Ham Radio. We certainly 
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have to hand it to those UCARA Boys 
(Union County Amateur Radio Association) 
for putting on such a swell show. Every 
year they seem to get bigger and better, with 
more prizes, more fun, and more entertain- 
ment. 

From Warren Whitford, the President, 
W2GNY, right down to the very last man 
of the committee on arrangements, W2KAL, 
goes the gratitude and thanks of all those 
attending, for such an enjoyable evening. 

The farthest away prize went to HB9J 
here from Switzerland visiting United States 
Hains. 

The multitude of prizes (they were stacked 
3' high on 2 tables, 6' long and 3' wide) 
were displayed on each side of the stage. 
They represented over $1,000 worth of Ama- 
teur parts and included 2 RME70 Receivers, 
1 Sky Buddy, and 1 Hallicrafter 23, over 
$300 worth of transmitting tubes, 25 Weston 
Meters, 2 Atkins & Brown Transmitting Con- 
densers and many more items too numerous 
to mention. Winning numbers were picked 
from a large cardboard box by 2AVA'S 
XYL. 

Displayed on the drop curtain, the ad of 
Mindlin & Kaplan, Painters and Decorators, 
gave everybody a good laugh. 

Three bars of the Star Spangled Banner 
got the gang to their feet and the show was 
on. 

THE Hillside Boys had a very attractive 
banner hung from the balcony inscribed 

with the call letters of W2LTE, W2KGZ, 
W2AKT, W2LI, W2MCF, W2ZB, and 
W2LK. 

A survey of the audience brought forth 
such prominent YL operators as W2JZJ, 
W3FXZ, and W2JZX. Incidentally, W2JZJ 
(XYL of Schooner Morrissey fame) was 
looking for a two -letter call for the new 
Junior Op. 

Probably the best known of the YL Op- 
erators with reference to time on the air was 
W3FXZ (she operates all bands on CW, be- 
sides raising two Junior Ops.). 

All ages from 14 to 65 were present. 
W2GNY, the President, opened up the 

meeting after being assured that he could be 
heard by the South Jersey Gang who occu- 
pied the rear balcony. He thanked every- 
body for being present and assured them of 
a very enjoyable evening. He also gave great 
credit to W2CIS, the Secretary of the 
UCARA for all the detailed work which is 
so necessary to bring gatherings of this kind 
to a successful conclusion. 

Anyone of you boys who have attended 
Hamfests of any size must realize what a 
terrific job it is, what with handling of pub- 
licity, correspondence, prizes, entertainment, 
and all the other hundreds of things that go 
into a big Hamfest. The president assured 
all of us that he realized everyone was pres- 
ent for social reasons only, and surely no one 
came with the thoughts of just being able to 
cop a handsome prize (hi !) 

He thereupon introduced the Master of 
Ceremonies, one, Hank Shore, who "shore" 
did a swell job. Hank had the satisfaction 
of knowing that out of 2,000 men, women, 
children, and boys present, he was the only 
one possessing a very well groomed "Beaver," 
(See Life, April 24th Issue). He assured us 
that it was the McCoy and not merely stuck 
on with some copy paste. 

His interesting discussion on "Television 
in Russia" was very enjoyable. Hank as- 
sured us that the Russians were considerably 
ahead of the Americans when it came to see- 
ing a picture. His stories and satires on 
funny situations such as "How a Russian 
Prince would court an American XYL" were 
greatly enjoyed by the gang. The XYL'S 
really went for the "Beaver." 

THE next speaker on the program was 
Arthur Lynch of National Fame. He 

gave a very interesting talk on the problems 
and possibilities of the World's Fair Radio 
Association. There will be about 14 com- 
plete transmitters and receivers on duty 24 
hours a day. He.also described the problems 
arising in the use of High Power Amateur 
Gear due to the close proximity of the North 
Beach Airport. It seems as though it has be- 
come necessary to watch each piece of mer- 
chandise or electrical apparatus coining into 
the field to be sure that it is properly 
shielded against interference. 
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Arthur didn't look quite at home sur- 
rounded by 2 RME'S on the left and 2 Halli- 
crafters on the right. The gang got a big 
kick out of this. 

Next in order was Captain Dave Talley, 
Signal Reserve Officer operating W2PF- 
WLNA. Ilis detailed talk on organizing 
traffic nets for handling messages originating 
at the World's Fair, gave the boys a short 
pre -view of what is to come. It seems as 
though they anticipate handling over 500 
messages per day, a stupendous task even 
for an amateur. Requests were made for 
operators, and those interested were invited 
to write to the Communication Committee 
of the World's Fair Radio Corp., at 136 
Liberty Street, New York, N. Y. A form 
letter will be sent to those interested so that 
qualifications, experience, and operating 
technique may be gone over before making 
appointments. The call of the Fair, of 
course, will be W2USA. Dave Talley is an 
old tinier in the field and he has a very fine 
knack of getting his message home with the 
minimum amount of effort. The boys all 
appreciated his talk. More of this, later. 

W7ALZ, of Washington, is taking a very 
active part in getting the Hams to- 

gether in that area. 
Now that the Hams have passed the 50,000 

mark, there appears to lie still an additional 
onrush. The 1.os Angeles office of the Fed- 
eral Communications Commission has been 
giving about 25 to 30 amateur examinations 
per day for the last several weeks. How- 
ever, Boys, Cheer up! -just about half of 
them fail, principally on the code, as the 
code test is really difficult these days, having 
numbers, punctuation and lots of straight 
English. The tape "bats" along at thirteen 
words a minute with no waiting and no de- 
lays. In this way the poor fellows can't 
stake perfect copies. 

We are glad to note that a number of new 
Alaskan Amateurs are starting up. W6USA 
works Alaskans easily through the noise level 
of the Exhibits at Treasure Island. 

GM2UU hears W6USA just fine, over in 
Scotland. and is very anxious to communi- 
cate, and will doubtless have completed a 
QSO with them before this gets into your 
hands. 

YE OLDE MAESTRO, Brother Hank, in- 
troduced W2JZX, Mrs. Viola Gross- 

man, who made haste to explain that she had 
been pulled in and was totally unprepared to 
discuss emergency traffic handling due to 
shortness of time. She excused herself and 
turned the mike over to the president, 
W2GNY -All this at the UCARA hamfest! 

Warren gave a short message from W2SN, 
the local QSL district manager, asking the 
boys to cooperate by sending stamps and en- 
velopes to cover postage on QSL cards 
(GANG, TAKE NOTE -W2SN is a traffic 
cop. Better get the stamps in before he 
sends you a ticket over the air). 

Probably the most interesting talk of the 
whole evening was given by a member of the 
Weston Electrical Instrument Corp. He de- 
scribed and operated an ultra high- frequency 
single generator, which, incidentally, makes a 
swell portable rig. It seems as though the 
gadget works on a principle of fixed capacity 
and variable inductance. Change of fre- 
quency is made by varying the inductance on 
the old principle of the variometer. This 
method insures great stability as it was ac- 
tually possible to hit the oscillator quite 
heavy without any change of frequency being 
noticed in the receiver. 

Winding up the program was a talk from 
our old friend Johnny Reinarts, WIQP now 
\V3BIS, who is at present acting as consult- 
ant to the United States Navy on its radio 
problems. He assured us that the FCC was 
at all times active and quick to cooperate 
with amateurs and their problems. (Wonder 
if he knows about the 15 -week wait to get a 
pass or fail on first examination ?) It's al- 
ways a pleasure to see and hear John at these 
Hamfests because of his well -known ability 
to give interesting talks. He's well liked by 
all the boys. 

DOC WILBER, President of the Dela- 
ware Valley Radio Association, an- 

nounced that the Third Annual Hamfest 
would be held on August 6th at the Trenton 

State Fair Grounds. Admission is $1.25 on 
advance sale, or $1.50 at the gate. He as- 
sured the boys of a good time and requested 
them to bring their YL's and XYL's. 

W2AHL, one of the Baltimore Gang, an- 
nounced a Hamfest to be held on May 13 at 
the Emerson Hotel in Baltimore. A 7 Course 
Dinner with milk fed chicken, prizes, etc., 
will prove to be a very fine attraction. 

In between specialties, Theodore Mishart, 
with his piano accordion, really did a fine 
job. 

All Hams present were requested to sign 
a petition addressed to the New Jersey State 
Department of Motor Vehicles asking for 
consideration with reference to securing 
plates with their call letters. 

AT 10 :45 a very enjoyable motion pic- 
ture, "A Trip Through Radio Wonder- 

land" by Bud Radio, was enjoyed. 
Dancing with music by W2AGH and his 

Garden State Orchestra, completed a very 
enjoyable evening and the gang certainly ex- 
tends their thanks to the UCARA Club for a 
swell tinie. 

We'll all be there with our friends next 
year. 

P. S. -As a parting shot W2GNY passes 
this bit of information along to the boys liv- 
ing out in the Sports District. "Don't shoot 
until it moves -it may be a WPA Worker." 

HE calletters W8USA have been as- 
signed to the Munira Amateur Radio 

Assn. for operations at the 10th Annual 
National Soaring Meet in Elmira, N. Y., 
from June 24th through July 9th. Two trans- 
mitters will be in operation at W8USA. One 
with 300 watts input using all amateur bands 
160 through 20, while the second will use 
10 exclusively for communication between 
HQ on the field and the field sites. A spe- 
cial xmtr -rcvr will also be used for the glid- 
ers. It will be operated by a licensed ama- 
teur during flights, and will weigh only 14 
lbs. 

W3AOC is bedded in the hosp for an in- 
definite stay. Hpe he will be "with us" when 
this gets to your hands. 

W3FNA got hisself a new rcvr es bug. 
W3FWF eeeeerected a new antenny. W3FC 
keeps trfc moving into Allentown es Bethle- 
hem. W8RKZ wks fer \VU. AV$FSP, on 
twent', has antenna trouble. AV3GKX is re- 
building his final. W3ECP has gone ECO. 
W3HBH is at CCC camp yclept Woolwine. 
W3GTS is rebuilding with a pr of 860 in 
par. Has 450 w.i. 

W1BVR has been appointed Chief Radio 
Aide of the A.A.R.S.! Congrats, Percy! 

3rd Corps Area Speed Contest held on 
Jan. 30, 1939, resulted in a win fer W3AKB 
second, W3GBC ; and third, \V3EDC. Speed 
rate of the winnah, OM's, was 45 wpm ! 

Sure vy fb ! 

Speakers at the Minneapolis Hamfest cC 

Convention included: W9ZWW, W9IIE, 
W9CTW, W9BP, \V9I\IZN, W1BDI, 
W9HCC, W9QEA, W9NNO, W9LIP, 
W9VKF, W9THL, and W9LFU. 

The Milwaukee QSO party was a huge 
success. What happened there? Ask anyone 
who can remember! Nuff sed! 

Well the ole USA calletters are getting 
too numerous to keep track of. Now we 
have W2USA at the World's Fair in NY, 
W6USA at S.F. Fair and W8USA in El- 
mira. What sa to a round table "USA" 
QSO? 

W9I-LX worka for Unca Sam instead 
of Newark Electric Co., Chicago, 

these days. 
W9RGL may go to Conn. to visit his 

family. He says if it looks as good there as 
he has been imagining it, he will settle there 
fer a spell. 

W2FDA has organized the Eastern Engi- 
neering & Sales Co. in Eastchester, West- 
chester, New York (Whew, what an ad- 
dress!). Will handle sound and television 
work together with custom installation, etc. 
What, no ham radio? 

W9MEL is not on the air much these 
nights. Whatsa matter, feller ? Has sprig, 
beutiful sprig got yah ? 

W9QEA plans a 50 waiter in his XYL's 
car. 

The lettering on the RADIO NEWS, 1940 
All -Purpose Transmitter- Receiver was done 
by W9ISR. -30 
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The"Send-'Ceiver 
THE new GUTHMAN "Send- 'Ceiver" kit de- 
signed by McMurdo Silver is the answer to the 
urgent demand for a complete and efficient, but 
low cost, portable amateur transmitter -receiver, 
as well as for a complete amateur station for the 
beginner. To both fields it brings features asso- 
ciated with expensive apparatus. Only 17" long 
by 7" square it is a complete 5 thru 700 meter 
band -switching receiver of extreme sensitivity, 
excellent selectivity and plenty of band spread. 
In this one cabinet is a I to 4 tube, 7 to 12 watt 
crystal controlled transmitter, which, with instan- 
taneous band -switching, covers the 6 amateur 
bands from 5 thru 160 meters. Yet the complete 
kit, easily assembled and wired in a few hours, 
including built -in a.c. power supply (with bat- 
tery operation provided for) costs only $29.37 net 
from any GUTHMAN jobber ... which means 
any up -to -the- minute jobber. 

Send for full details on this and other 
new GUTHMAN products -the "Silver 
Super," the new "Silver Portable Super," 
new 5 -10 meter mobile transmitter, new, 
5 thru 600 meter pre -selector -and the 
"old reliable" U -10 precision frequency 
meter. 

EDWIN I. 6- CO., INC. 

400S.PEORIA ST. CHICAGO . U. S. A. 

CABLE ADnFn: GUTXCUCxICASO 

1 HE "HQ- 120 -X" has become one of 
radio's most popular receivers. It in- 

cludes everything that hams and fans have 
ever hoped for in a communications type 
receiver. Never before have so many new 
and outstanding features been built into a 
single unit. Many owners report that they 
are receiving and working stations that they 
never heard before. Such performance is due 
to the extremely high signal -to -noise ratio, 
ultra -sensitivity, and high selectivity. Among 
its many features are, calibrated band spread 
dial, improved noise limiter, variable selec- 
tivity crystal filter, improved "S" meter, 
antenna compensator and many others. For 
"radio at its best" use an "HQ- 120 -X." 
Write for 16 page booklet containing com- 
plete details. 

Mail coupon today! 
HAMMARLUND MFG. CO., 
424 West 33 St., N. Y. City 
( 1 Send 16 -page booklet 

Name 

RN-7 

Address 

City State 

HAmmARLUnD 
Canadian Office: 41 West Ave. No., Hamilton, Ont. 
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with glty Home- 

Training Course 
COMPLETE 
IN/ BIG BOOK 
Every phase of Radio, 

Electricity, Television, Sound 
a r d Cathode - Ray Tubes is 
made crystal -clear by A. A. 
Ghirardi in this fascinating 
self- instruction course. Here 
at last is your practical Train- 

baing for Radio all in 1 big, 
ndy, inexpensive book- 

mpact and complete. That's 
why it's the rrt popular 
radio text in thew world! 

QUICK and EASY 
Let Ghirardi prove to you 
how simple it is to master 
the fundamentals of radio quickly, ho 
easy to understand it reads like ''A.B.C. "! 

36 Volumes in 1 -972 pp. -506 Illus. 
1. Radio Broadcasting System. 2. Sound, Speech. 
Music. 3. Electron Theory; Elec. Current. 4. Elec. 
Units; Ohm's I,aw; Resistance. 5. Elec. Circuits; Batteries. 6. Magnetism. 7. Electromagnetism. 8. 
Electromagnetic Induction. 9. Inductance. 10. Capaci- 
tance; Condensers. 11. A. C. Circuits. 12. Filters. 13. Measuring instruments. 14. Radio Waves. 15. 
Broadcasting. 16. Receiving. 17. Vacuum Tube Prin- 
ciples. 
T e Construction. 20. Vacuum 

Characteristics. 19. 
Tube Detector 

A rplifie, Action. 21. Radio Frequency Amplification. 
22. "Suierbets ". 23. R.F. Amplifiers; Tuning Coils. 24. Audio Amplifiers. 25. Speakers. 26. Battery- 
Operated Receivers. 27. Power-Supply Units. 28. 
Elect. Receivers. 29. Automobile and Aircraft Radio. 
30. Phono Pickups; Sound Systems. 31. Short -Wave. 
32. Photoelectric Cells; Cathode -Ray Tubes. 33. Tele- 
vision. 34. Antennas and Grounds. 35. Testing; 
Servicing. 36. Sound Pictures . . . 856 Self- Review 
Questions! 

USE IT 5 DAYS -OUR RISK! 
Our m ney - back ó uarcetee protects you 

100rß. So there's n need to postpone your 
radio training another day! Clip and mail the 
coupon-right now! 
e - - MAIL COUPON TODAY' m 

IRADIO B, TECHNICAL PUBLISHING CO., 
45 Astor Place, New York, Dept. RN -79. I Here is my $4. Please s ml RADIO PHYSICS 

COURSE postpaid, with money -back guarantee. 
NAME 
ADDRESS 

I CITY State . 1 
Send free descriptive literature. 

a - - - - -- S Y - - - - - -, 
I 

See these other Ghirardi books, ton! 
MODERN RADIO SERVICING. 1300 pp. 706 illus. 54. RADIO 
TROUBLE- SHOOTER'S HANDBOOK. 5M pp. 134 Illus. 53. 

Catch It With Your Camera 

If you've ever been inside a giant indus- 
trial plant, a steel mill, or a powerhouse, 
you've marveled to the sweep and surge 
of giant pistons, gushing flame, and 
massive wheels. You can capture those 
marvels on film as a permanent record of 
experience. Learn how to do it in the 

JULY ISSUE 

The Leading Magazine in Photography 

NOW ON SALE AT ALL NEWSSTANDS 

RADIO NEWS July, 1939 

RADIO PHYSICS 
COURSE 

(Continued from May issue) 

Leaving, for the time being, the 
question of exactly what the structure 
of the radiated field actually is and 
how it is propagated, let us study sev- 
eral of its important characteristics 
which are definitely known as a result 
of experiment. 

First, no matter whether we assume 
that the energy is propagated in the 
form of electrostatic forces by a wave 
motion, or by quanta of energy radi- 
ated from the vicinity of the transmit- 
ting apparatus, it follows from our 
study of electric fields that the radi- 
ated electric field which is in motion 
will produce an associated magnetic 
field which is at right angles to it at 
every instant. Since this magnetic 
field is produced by the electrostatic 
field, any variations in it will be in 
phase with those of the electrostatic 
field. Thus the total radiation field 
really consists of a moving electro- 
static field of electric forces and an 
accompanying inseparable magnetic 
field caused by its motion. These are 
not to be confused with the induction 
electrostatic and magnetic fields dis- 
cussed previously, they are entirely 
different and separate. Their form 
will be shown later in connection with 
an antenna with an earth connection 
in place of the lower wire in the dou- 
blet here considered. It can be shown 
mathematically that the strength of 
the total radiation field falls off di- 
rectly as the distance from the trans- 
mitter is increased. Thus, at a point 
a very short distance from the trans- 
mitting antenna, the intensity of the 
induction field may be stronger than 
that of the radiation field, but at 
greater distances, the induction field 
is exceedingly small compared with 
the radiation field, and its effect may 
be neglected so far as ordinary radio 
reception is concerned. 

Neglecting any absorption of energy 
by the earth, by tall buildings with 
grounded steel frameworks, etc., the 
total energy in the radiated wave re- 
mains constant. Hence as the wave 
advances, the energy spreads out over 
an ever widening sphere with the 
transmitting antenna as a center (as- 
suming the antenna is not direction- 
al), and the amplitude of the varia- 
tions in energy between the maximum 
and minimum during each cycle, de- 
creases directly as the distance in- 
creases. The progressive decrease in 
amplitude of the radiated waves is 
somewhat analogous to the decrease 
in amplitude of water waves produced 
by throwing a stone in a body of 
water. As the wave disturbance 
spreads out in ever- widening cycles, 
the amplitude of each succeeding 
wave and crest diminishes, since the 
original energy imparted to the water 
by the stone is spreading out over a 
larger and larger area. At great dis- 
tances from the antenna the electric 
wave disturbance would be similar. 

(To be continued) 

Short Wave Flashes 
(Continued from page 42) 

STRAITS -SETTLEMENT -R. Pyhus of 
Manchester, England, writes that ZHP (9.7), 
Singapore, extends its schedule from 8:40 to 
10:40 a.m. on the first Wednesday of each 
month to broadcast a carnival put on at that 
time. 

SUNDAY ISLAND- According to the 
World DX Alliance, ZMEF (9.2) on Sunday 
Island in the Kermadec Group, may be heard 
contacting ZIL5, Wellington, New Zealand, 
irregularly from 1:45 to 2:15 a.m. 

UNITED STATES -Come rain storm, 
flood or cyclone, NBC studios in Hollywood, 
would still be able to tie in with the rest 
of the networks through a new short -wave 
transmitter recently installed. In event of 
an emergency, the short -wave outfit can be 
operated with a gasoline driven generator. 
South American reception of s t a t i o n 
W2XAD has been considerably improved by 
the use of a new antenna developed by Dr. 
E. F. W. Alexanderson of the G. E. Com- 
pany. Known as the Alexanderson panel 
antenna, mounted on two 300 -foot towers at 
South Schenectady, N. Y., the aerial de- 
creased the vertical depth of the signal path, 
keeping it nearer the earth's surface and 
thus concentrating its energy. NBC has 
added a new aerial beamed on South Amer- 
ica. Used in connection with stations 
W3XAL and W3XL, it increases the effec- 
tive signal strength of these transmitters to 
an equivalent of 600,000 watts. Freighters 
on the Great Lakes are now using the fol- 
lowing frequencies for communication pur- 
poses: 2.182, for messages involving life 
and property ; 2.514, for ship to shore, and 
2.738. for ship to ship. 

U.S.S.R.- Radio -Center, Moscow, will no 
longer verify reports sent to any Soviet 
short -wave stations unless the language used 
on the program reported is one with which 
the listener is familiar. 

1/ENEZUELA- YV5RC, "Radio Caracas," 
now operating on 5.04, has increased power 
to 5000 watts and is the best heard of any 
station operating on the 62 -meter band. The 
interval signal for YVIRJ (4.97), Coro, is 
three strokes on a deep -toned gong. The 
Venezuelan station on 4.96, is announcing as 
YV5RQ, rather than YVSRS as shown in 
our official list of last issue. 

Transmissions of Interest 
Daily -9 a.m., news in English, over 

XGOY (11.9), Chungking, China; 12 noon, 
International Hour, over HP5G (11.78), 
Panama City, Panama ; 12 :30 p.m., news in 
English, over HP5G ; 6 p.m., news in Eng- 
lish, over XGOY (11.9), Chungking, China; 
7 p.m., Radio Newspaper, over HPSG; 10 
p.m., news in English, over TPB7 (11.885), 
Paris, France. 

Sundays- (alternate Sundays), from 1 to 
1 :30 a.m., DX Concert, over TGWA (9.685), 
TGWB (6.49) and TG\ \TC (2.32), Guatemala 
City, Guatemala ; from 2 to 2 :30 a.m., DX 
broadcast for International DX'ers Alliance, 
over TG2 (6.195), Guatemala City, Guate- 
mala ; 7:30 p.m., news in English, over 
HAT4 (9.125), Budapest, Hungary. 

Mondays and Thursdays, from 9:05 to 
9 :35 p.m., English lessons for Spanish lis- 
teners, over W4XB (6.04) of Miami, Flor- 
ida. 

Tuesdays -from 4 :45 to 5 p.m., Ted Rog - 
er's commentary on short -wave activities, 
over W2XJI (26.3), New York City, New 
York. 

Wednesdays -from 4 :30 to 4 :45 p.m., 
"Camera Club of the Air," over W2XJI. 

Saturdays -from 4:15 to 4 :45 p.m., New- 
ark News Radio Club program, over W2XJI. 

Revised Schedules 
ANGOLA -CR6AA (7.614 or 7.177), Lo- 

bito, broadcasts Mondays, Wednesdays and 
Saturdays, from 2:30 to 4 :30 p.m. 

BRAZIL -Desmond Callan of Readville, 
Mass., writes that PSH (10.22), operates 
weekdays from 6 to 7 p.m. ; Mondays from 
8 to 8 :30 p.m. ; Fridays from 7 to 7 :30 p.m. 
and PSE (14.93), operates Wednesdays 
from 4 to 4:10 p.m. and Thursdays and Sat- 
urdays from 3 to 3 :30 p.m. 

CANADA -CHNX (6.132), Halifax, now 
operates weekdays from 7 a.m. to 11 :15 p.m. 
and on Sundays from noon to 11 :15 p.m. 
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SUMMER RADIO COURSES 
Short courses In Servicing, Acoustics, Public Address, Re- 
cording. Am,uuncing, Mathematics, Advanced Radio The- 

oly 
and Coale. Open to servicemen, high school teachers, 

lege students and licensed commercial operators. Write Director of Radio. 
DODGE'S INSTITUTE VALPARAISO, INDIANA 

RADIO 
ENGINEERING 

Complete Radio 
Engineering course in 
96 weeks. Bachelor 
of Science Degree. 
Radio (television, talking pictures and the 
vast electronic field) offers unusual oppor- 
tunities for trained radio engineers. Tri- 
State graduates in Radio Engineering can 
complete the Electrical course in 24 weeks. 
Courses also in Civil, Electrical, Mechanical, 
Chemical, Aeronautical Engineering; Busi- 
ness Administration and Accounting. Also 
short diploma courses (36 weeks) in Survey- 
ing and Drafting. Tuition, living costs low. 
World- famous for technical two -year cours- 
es. Special Preparatory Department for 
those who lack required high school work. 
Students from all parts of the world. 56th 
year. Enter September, January, March, 
J une. Write for catalog. Burton Handy, 
Pres. 
1679 COLLEGE AVE. ANGOLA, IND. 

'viiI/#7,0". 

DEG -I EE IN 2 YEARS 

TR1 -STATE -COLLEGE 

Aq<rN N..tr,,EDGAR RICE BURROUGHS 

ra si ,otY 
an 

ADVENTURES 

A Brand New Magazine 
SECOND ISSUE..FEATURING 

EDGAR RICE BURROUGHS 
Master of fantasy and imaginative 
fiction. Read his latest novel- 

THE SCIENTISTS REVOLT 
Plus five other fine stories and many 
entertaining features, in a magazine 
designed to please the discriminating 
fiction reader. 

NOW ON SALE AT ALL NEWSSTANDS 

D. R. -HIH (6.78), San Pedro, broadcasts 
from approximately 7 to 9 :40 p.m. HI9B 
(6.39), Santiago, is at present operating 
nightly front 6 to 6 :45 and from S to 8 :45 
1),In. 

ENGLAND -Transmission I, from Dav- 
entry, is now broadcast daily from midnight 
to 2 :15 a.m., over GSB (9.51), GSD (11.75), 
GSF (15.14), GS() (15.18) an l GSI (15,26). 

FRANCE -The French short -wave station 
is now operating as follows : to North and 
Central America, from 8 :30 to 11 p.m., over 
TPA4 (11.718) and TPB7 (11.885) ; to East 
and West Africa, from 1 to 4 a.m., over 
TPB6 (15.13) and from 10 :15 a.m. to 12 :45 
p.m., over TPB11 (7.28) ; to West Africa 
from 1 to 5 :15 p.m., over TPB11 (7.28) ; 

to the East and Far -East, from 5 to 10 a.m., 
over TPA2 (15.243) and from 8 :30 to 10 
a.m., over TPB3 (17.85) ; to South America, 
from 6 to 8 :15 p.m., over TPA4 (11.718) 
and TPB7 (11.885). 

FRENCH INDO- CHINA -"Radio Boy - 
Landry" (6.21, 9.7 and 11.71), is now operat- 
ing daily from 7 :30 to 9 :45 a.m. 

JAPAN -The revised schedule of over- 
seas broadcast front Tokyo is as follows: 
daily, from 1 :30 to 2 :30 a.m., over JZK 
(15.16) from 7 to 7 :30 a.m., over JZK (or 
JZJ -11.8) ; from 8 to 9 :30 a.m., over JLU3 
(15.135), JZK (15.16) (or JZJ) ; from 2 :30 
to 4 p.m., over JZK and JLG3 (11.705) ; 

from 4 :30 to 5 :30 p.m., over JZL (17.785), 
JLT2 (9.645) (or JLG3), and from 8 to 8 :30 
p.m., over JZL, 

SOUTH AFRICA -ZRO (9,752), Durban, 
now broadcasts daily except Sundays from 
11:45 p.m. to 12 :50 a.m., daily from 3 :30 
to 7 :30 and from 9 a.m- to 12 :30 p.m. and 
on Sundays, from 5 :30 to 7, and 9 a.nt. to 
12 :30 p.m. and over ZTD (6.1475), Durban, 
weekdays from 12 :40 to 3 :45 p.m. and on 
Sundays from 12 :40 to 3 :20 p.m. 

TAHITI -FOSAA (7.1), Papeete, now 
operates on Saturday mornings only, from 
12 midnight to 3 :30 a -al, 

UNITED STATES - W1XAL, Boston, 
now operates as follows : on 21.46, Sundays 
from 9 to 11 a.m. ; on 11.79, weekdays ex- 
cept Saturdays, front 3 to 5 :30 p.m., and on 
6.04, Sundays from 1 :30 to 6 :30 p.m. and 
on weekdays from 6 :45 to 8 :30 p.m.; 
V \rl XAR, Boston, now operates as follows : 

on 15.13, Sundays, from 9 to 11 a.m.; week- 
days except Saturdays from 3 to 5 :30 p.m. and 
from 8 :45 to 10 p.m., and on 11.73, Sundays 
from 1 :30 to 6 p.m., weekdays except Satur- 
days, from 6 :45 to 8 :30 and from 8 :45 to 
10 p.m. 

\V2XAD, operates as follows : on 21,5, 
from 7 to 10 a.m.; on 15.33, from 10 :15 a.m. 
to 5 p.nt. and on 9.55, from 5 :15 to 8:15 
p.m. ; W2XAF, operates daily from 3 to 11 
p.oi. ; W2XE, New York City, N. Y., oper- 
ates as follows : on 21.57, Mondays through 
Fridays, from 6 :30 to 9 a.m. ; on Saturdays, 
from 7 to 11 a.m. and on Sundays, from 7 
to 10 :30 a.ns, ; on 15.27, Mondays through 
Fridays, noon to 1 :30 p.m., and Saturdays 
and Sundays from 11 :30 a.m. to 1 :30 p.m.; 
on 11.83, daily from 2 to 5 p.m. and on Mon- 
days through Fridays from 5 :30 to 9 p.m. 
and on Saturdays and Sundays from 5 :30 
to 10 p.m. ; on 9.65, Mondays through Fri- 
days, front 9 :30 to 1(1:30 p.nt. and on 6.17, 
Mondays through Fridays from 11 p.m. to 
midnight and on Saturdays and Sundays 
from 10 :30 p.m. to midnight. W3XAL, New 
York City, N. Y., operates daily, on 17.78, 
from 8 to 5 p.m. and on 9.67, from 5 to mid- 
night ; \\'3 XL, New York City, N. Y., oper- 
ates daily, on 21.63, from 8 a.m. to 4 p.m. ; 

on 17.78, from 4 to 9 p.in. and on 6.1, from 
9 p.m. to midnight. Ay'3XAU, Philadelphia, 
Pa., operates on 21,52, Mondays through 
Fridays, from 12:30 to 1 :30 p.m. and on 
Saturdays and Sundays, from 12 noon to 
1 :30 p.m. ; on 15.27, weekdays except Satur- 
days, from 10:45 to 11:45 a.m. and daily 
from 2 to 6 p.m. ; on 9.59, Mondays and 
Thursdays, from 6 :30 to 10 :30 p.m. and on 
Saturdays front 6 :30 to 9 :45 p.m. and on 
6.06, Sundays, Tuesdays, Wednesdays and 
Fridays, from 6 :30 to 10 p.m. ; on Mondays, 
Tuesdays and Thursdays, from 11 p.m. to 
midnight; Sundays, Wednesdays and Fri- 
days, from 10 :30 p.m. to midnight, and on 
Saturdays from 10 p.m. to 1 a.m. W4XB, 
(6.04), Miami, Florida, operates weekdays 
from 1 to 3 p.m. ; daily from 9 p.m. to 2 
a.m. and on Sundays from 4 to 6 p.m. 

63 

MY FREE BOOK SHOWS HOW 

ynuCAN 

BECOME A 
MO N EY -MAKI N G 

RADIO EXPERT! 

with myNew 

SPRAYBERRY 
HOME TRAINING 

4RADIO 
AND TELEVISION 

I Train You Quickly 
in Your Spare Hours 
. . . Right at Home 

You Do Practical Experiments with 
Real Equipment 

I offer you a new and altogether different type of prac- 
tical Training for v: money-making career in Radio and 
Television. I teach your a simplified, logical, under- standble style all about Television, Electronics. 
Facsimile Radio, Radio Set Repair and Installation. I GIVE 
YOU PERSONAL COACHING ALL THE WAY. 

TRAINING PREPARES YOU FOR GOOD 
RADIO JOBS ... at Excellent Pay 

No matter If you desire to BE YOUR OWN BOSS in your own business or hold down a good Job in Radio, my 
knowl- edge 

will give you the 
JUST WISH 

and 
OR kMORE 

MONEY -START rTRAINING FOR IT RIGHT NOW. 

Read What This Student Says: 
EARNED $250 SINCE STARTING COURSE "I have my completed one-third of the Slayberry Course and Ì find it very interesting, which makes It 

easy to learn. 
"By devoting several hours of my spare time daily to studying and 

y 
r ing, I have de bout $250 g-rosa starting the Course." Earl W. Hostetter, R. No. 4, Lebanon, anon. Pa. 

YOU GET 

PROFESSIONAL 

TEST EQUIPMENT 

PLUS EXPERIMEN- 

TAL OUTFITS 

for a idInn 
des 

m1p6 te 
R A5 D-tIuO 

b e 
PRT 

Receiver, RADIO 'COOLS, ALL -WAVE, 
ALL -PURPOSE ANALYZER. Besid c.s its invaluable t 

enable 
experimental work. 

my Equipment eat 
in 

nable you to 
make spore time prorit -s while you're learning and can serve you In your own Service business later on. I give 
you DATA SHEETS on how to build 
c e i v e a 

BUSINESS 
circuits. 

BUILDERS w Itui c h 
r Radio 

thow you how to get and do spare ime, neighborhood Radio Service work. 

NO PREVIOUS EXPERIENCE 
NEEDED 

My Training starts right at the 
beginning of Radio all 
essential subjects. It makes no 

your education has been. I 

cane fit you for an excellent paying job 
reRadio. Your success 's ,y full 

sponsibility. I know how to get 
Radio across o that 
you will 

an 
understand r- 

ber it. 

SERVICEMEN 
I offer Advanced Training for those 
already in Radio. Get complete details 
ln n y FREE 52 -page Book, 
REMEMBER - THE SPRAYBERRY 

COURSE IS SOLD UNDER A 
MONEY-BACK AGREEMENT 

DON'T DELAY! ACT NOW! 
SPRAYBERRY ACADEMY OF RADIO 
F. L. Sorayberry, Pres. 
225 -G University Plate, N.W., 

Please e d 
AD 

FREE cope 
MONEY IN RIO." 

Washington. D. C. 
of "HOW TO MAKE 

Name 

Address 

Age 

Tietyr 
.. ..... me v 

sap 
Penny postcard. Servicemen -Chec k 

ehere e 
D. 

paste on 
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E. H. RIETZH:E PRES. OF CREI 

Insure your future! 
Start training now in 
PRACTICAL RADIO 

ENGINEERING & TELEVISION 
Do you ever sit down and "look your 

job in the face "? Are you satisfied with 
your present position -or anxious to get 
ahead? Today, you can't afford to be satis- 
fied, because rapid new developments mean 
that Radio wants only men who are TECH- 
NICALLY TRAINED.. 
BETTER MEN GET BETTER JOBS! 
Right now is the time to start training - 
so you won't be left behind when others 
go ahead. CREI offers you home- training 
that will equip you to keep pace with, and 
insure your future in, Radio. 

Write for the CREI 
"TESTED PLAN" 

Sent free on request. Answers 
all questions about yourself and 
your future. Fully illustrated 
and crammed with information. 
Write for your cony now. 

CAPITOL RADIO 
Engineering Institute 

MAIL THIS COUPON TODAY ! 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. RN7, 3224 -16th St. N. W., Wash., D. C. 
Please send me your booklet "A Tested Plan for a 
Future in Practical Radio Engineering." I am 
interested in the course checked: 

Home Study Course. 1 -Yr. Residence Course. 

Name Age 

Address 

City State 

DAVID BOG[D. 

A 
COM- 
PLETE 
NEW 
LINE OF 

RECORDING EQUIPMENT 
EMBODYING NEW and 

EXCLUSIVE DEVELOPMENTS 
Don't fail to visit our display of these New Ite- 
corders at the Chicago Radio Trade Show, 313 

. Edison St., Exhibition Hall, or Rooms 512 and 513 
Hotel Stevens. Features include dual -speed units, 
recessed turntables, quick change -over for 331A or 
78 r. p.m., precision overhead lead screw assembly, 
dual action lever control cutting head, positive au- 

. tomatic idler engagement and release, High Fidel- 
ity type symphonic induction play -back, pickup, ex- 
clusive depth of cut indicator, "Floating Power" 
internal rim drive. Portable, in leatherette case. 
Prices range from $179.50 to $445.00. 

Phonoflex BLANKS 
More durable than acetate, flexible and non-inflam- 
mable, the sensational Phonoflex 

r 
recording 

blanks are filling a long -felt need. They're uniform 
affected h temperature ì1l n t de- 

voleo dry or hazed spots. Priced, also, to stretch 
dollar bills! 
DAVID BOGEN COMPANY, Inc. 

663 Broadway, New York, N. Y. 
Pioneers in Sound Equipment Engineering 
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W6XBE, San Francisco, Calif., operates 
daily, on 15.33, 6 :30 to 10 p.m. and on 9.53, 
from 7 a.m. to 10 a.m. \ \'SXAL, Cincinnati, 
Ohio, operates on 6.04, Sundays, from 8 a.m. 
to 7 :30, 11 to 11 :30 p.m. ; Mondays, from 
5 :45 a.m. to 12 midnight ; Tuesdays, from 
5 :45 a.m. to 7 :30 p.m. and from 11 p.m. to 
midnight ; Wednesdays and Fridays, from 
5 :45 a.m. to 7 :30 p.m. and from 11 to 11 :30 
p.m. ; Thursdays, from 5 :45 a.m. to midnight, 
and Saturdays, from 5 :45 a.m. to 11 p.m. 
and daily except Saturdays from 1 to 2 p.m. 
W8XK, Pittsburgh, Pa., operates daily, on 
21.54, from 5 :30 to 8 a.m.; on 15.21, from 
8 a.m. to 1.p.m. ; on 11.87, from 1 to 10 p.m. 
and on 6.14, from 10 p.m. to midnight. 

Frequency Changes 
COSTA RICA -TIPG, San Jose, to 9.705. 
CUBA -COBX to 9.21 ; COCM to 9.81 

and COCQ, jumping around between 8.935 
and 9 mes. 

HAITI -HH2S, Port -au- Prince, to 6.065 ; 

then to 5.95. 
JAVA-PMH to 6.72 ; YDA, Batavia, to 

7.25 ; YDB. Soerabaja, to 15.31 ; YDA2, Ba- 
tavia, to 2.475 ; YDD2, Bandoeng, to 1.560; 
YDA6, Cheribon, to 2.335 ; YDA7, Peka- 
löngan, to 2.4; YDE3, Semarang, to 1.520 
and YDE4, Soerabaja, to 2.32. 

NICARAGUA- YN3DG, Leon, now oper- 
ates on 13.9 irregularly. 

SOUTH AFRICA -ZRL, Klipheuvel, to 
9.62. 

STRAITS SETTLEMENT - ZHP to 9.7. 
SUMATRA -YDX, Medan, to 7.22 and 

4.945. 
URUGUAY -CXA2, Montevideo, to 9.57. 

Data 
ALBANIA -ZAA, "Radio Tirana," Ti- 

rana, 3000 watts, operates on 7.85, weekdays 
from 6 :30 to 7 :30 a.m. and on Sundays from 
6 :30 to 8:30 a.m. and on 6.085, daily from 
noon to 1 p.m. ; to 2 p.m. on Sundays. 

AUSTRALIA -VLR, Melbourne, is now 
using QSL cards for verifications instead of 
letters. 

CUBA -COBX (9.21), issues an attractive 
green, black and red, on white linen card. 
The address is given as Senor Alberto Al- 
varez, San Miguel 570, Havana. COCA 
(9.1), is now using the slogan "de los 
grandes Almacenes `El Telar.' " COCW 
(6.33), is using the slogan "de los Almacenes 
de Panos `La Borla.' " 

D.R. -HI9B (6.39), "Broadcasting Hotel 
Mercedes," Santiago, issues a new QSL card 
with a photograph of the hotel on one side 
and station data on the reverse side. 

DENMARK -OZF (9.52), verifies with a 
plain black on white card ; also sends a dia- 
gram of its directional beams in projection. 
The address is given as Statsradiofonien, 
Heibergsgade 7, Copenhagen. 

HOLLAND -PIIJ, operated by Dr. M. 
Hellingman, Middelbare Technische School, 
Dordrecht, power 50 watts, operates Satur- 
days from 11 :40 a.m. to 12:20 p.m. on 7.088, 
and from 12 :30 to 1 p.m. on 14.164. 

HUNGARY -HAT4 (9.125), Budapest, is- 
sues a large white card, with a green border, 
black print and red call letters. In the cen- 
ter is a miniature scenic photograph under 
which is the slogan "Justice for Hungary." 

IRAQ -In addition to . HNF (9.83) and 
YIJG (7.2), there is a 400 watt Baghdad 
transmitter on 6.7, which operates from 9 :30 
a.m. to 3 p.m. and an amateur transmitter 
on 14.2, which is in operation daily from 
10 a.m. to 3 p.m. 

IRELAND - "Radio EIRE" (9.595 or 
17.84), is now operating frequently to as 
late as 6 p.m. 

MADAGASCAR -Ashley Walcott of San 
Francisco, Calif., writes that "Radio Tanana- 
rive," Tananarive, is now operating simul- 
taneously on 6.063 and 9.693, Sundays from 
2 :30 to 4 a.m., weekdays from 12 :30 to 
12 :45, 3 :30 to 4 :30 a.m. (except Mondays), 
and 10 to 11 a.m. 

MANCHOUKOU -JDY (9.925), broad- 
casts news in Japanese from 7 to 7 :45, and 
in English from 7 :45 to 8 a.m. 

NEW CALEDONIA -FK8AA (6.122), is 
owned by Charles Gaveau of 44 rue de 
l'Alma, Noumea. 

NORWAY-Frequencies and calls as- 
signed to the new short -wave station at Oslo, 
are as follows : LKZ (21.503), LKY 
(21.467), LKX (17.78), LKW {17.75), LKV 
(15.17), LKU (11.83), LKQ (11.735), LKE 
(9.573), LKC (9.53), LKL (6.99) and LKJ 

Rate 15c per word. Minimum, I O words. 

CORRESPONDENCE COURSES 
USED Correspondence Courses and Edu- 
cational Books sold or rented. Inexpen- 
sive. Money -back guarantee. Write for 
Free Catalog listing 4000 bargains. 
(Courses Bought.) Lee Mountain, Pisgah, 
Alabama. 

PATENT ATTORNEYS 
INVENTORS- Before disclosing your in- 
vention to anyone send for Form "Evi- 
dence of Conception; " "Schedule of Gov- 
ernment and Attorneys' Fees" and in- 
structions. Sent free. Lancaster, Allwine 
& Rommel, 414 Bowen Building, Washing- 
ton, D. C. 

PATENTS- Advice and booklet free. 
Highest references. Best results. Prompt- 
ness assured. Watson E. Coleman. Pat- 
ent Lawyer, 724 9th Street, Washington, 
D. C. 

INVENTIONS WANTED 
INVENTIONS Commercialized. Patented 
or unpatented. Write Adam Fisher Com- 
pany, 278 Enright, St. Louis, Missouri. 

RADIO ENGINEERING 
RADIO Engineering, broadcasting, avia- 
tion and police radio, servicing, marine 
and Morse telegraphy taught thoroughly. 
All expenses low. Catalog free. Dodge 's 
Institute, Elm St., Valparaiso, Ind. 

RADIO 
WE buy and sell used radio testing equip- 
ment. Harold Davis, Inc., Jackson, Miss. 

AMATEUR license questions with an- 
swers, diagrams, etc.; $1.25. Beacon Ra- 
dio, 352 Jantes, Utica, New York. 

MISCELLANEOUS 
DON'T throw away your old Radios, 
Cameras, Tools, etc. Get Cash or trade 
for things you need. Big Double Offer 
-send 50e for year's subscription to 
Tell & Sell. Receive Free stainless steel 
rule and depth gauge. Acme Publish- 
ing, Box 3332 -C, Akron, Ohio. 

REFRIGIDAREA Refrigeration Service 
Manual. Trouble prevention, diagnosis, 
repairs. $1.50. Barnes, 1627 N. Elfin, 
Tulsa, Okla. 
WORK one hour daily. Make big profit at 
home. Enjoy life. Instructions, blanks, 
postage, 8 cents. Pipe Sterilizer, Dept. 
22, P. O. Box 4221, Atlanta, Ga. 

SPECIAL RATES FOR READERS 
A special classified rate is now offered 
for readers (non -commercial) who wish to 
buy, sell, or exchange radio sets, trans- 
mitters or parts; 10 words for 50c. Extra 
words, 15c. Payable in advance. 
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RADIOS and SERVICE DEALER 
R.M.S. Super Radios, Compacts- attractive dis- 
counts -also l'HILCO PARTS and TUBES -Send 
10e in stamps for Philco Pa rts Catalogue and 
Wholesale Prices. 

WILLIAMS. INC. 
PHILCO HEADQUARTERS 

804 S. ADAMS ST. PEORIA, ILL 

JOIN OUR RECORD CLUB 
Send for your copy of this big 500 page 
Record Caralog & Encyclopedia. Contain. 
liars of thousands of famous records and mu- 
ical daca on pronounciations and dares of 

composers; 25c plus 'Oa for mailing. (stamps 
or in) It also enrolls you in our Record 
Club. We carry a large selection of records 
from l0,' up. Write today 

MODELL'S 58 CertlYandt Sc. 
302 New York City 

Now! Thrill friends! Have your own broadcast- 
ing station. Amaaing invention enables you to do 
your own broadcasting from any part of your home -WITHOUT 
WIRES. Simply plug this unit into any electric outlet, speak into 
the microphone and your voice will be picked up by any radio 
ANYWHERE in your home. Complete with tube and microphone 
ready to broadcast $3.95 postpaid. Money back guarantee! Mystic Mike Co., 362 Wooster Ave., Akron, Ohio 

PHOTO 
ENLARGES 0'94 

Money back guarantee 
A REAL Photo Enlarger that does fine 
work. Focuses automatically. Also COPIES 
and has a Contact Printer and Retouching 
Table. Interesting circular free. Only $ 5.94 
complete. Lens Included. 
IDEAL -H, 148 West 23rd Sl., New York City 

RADIO ENGINEFRING 
DEGREE IN Z EARS 

Intensive, specialized course, including strong basis i 
mathematics und electrical engineering, and advanced 
Radio Theory and Design. IM odium laboratory, thorough 
i notruc tion. Low tuition. Self -help opportunities. Also 
2 -year courses rses in Aeronautical, Chemical, Civil, Elec- 
trical and Mechanical Engineering. 'l'ans open June, 
September, December, March. Catalog. 
INDIANA TECHNICAL COLLEGE 
247 -A East Washington Bird., Fort Wayne, Ind. 

RADIO ENGINEERING 
RCA Institutes 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 special- 
ized courses and Home Study Courses under `No 
obligation" plan. Catalog Dept. RN -39. 

RCA INSTITUTES, Inc. 
A Radio Corporation of America Service 

75 Varlek St., New York 1154 Merchandise Mart, Chicago 

LES Corresponoence Courses In 
.RADIOal,dELECTRICAL ENGINEERING 
ELECTRICAL ENGINEERING ceeD Of w;de 
electrical field. Pen yountelf at Low C°et, for secure 

f titre. Modern 90 nfied nyone can underetmd euickly. 

RADIO ENGINEERÎÑ( Ewen fin° °nee' r di pnblia 
vddre póónm aleot ' 

Experimental 
you to , eyed. 

Diploma 
meo real m -tube technician, 

Eaperlmevúl kite rmniabed. Diploma ov completion. 

LOW AS f 25 
Either e u only Eoe Deferred payment 

°linlogn,'Inbsd 
Write nf free 

e, full odetaiillosl- 
SEND NOW) ra 

LINCOLN ENGINEERING SCHOOL Boa 931 -R7, Lincoln, Nebr. 

RADIOI 
TELEVISION -m-1 . 

These growing trades need trained 
ften -not "green" humes. Qualify 
or good pay jobs with National's 

mode's, 
facilities., nAetaolomhl 

or 

practice n d studio instruction. 
Mail Coupon for FREE BOOK of 
den. il s. 

NATIONAL SCHOOLS 
NATIONAL SCHOOLS, Dept. 7 -RN 
4000 So. Figueroa St., Los Anodes, Colt!. 

Pleats send free Radio and Television Booklet. 

NAME AGE. 

ADDRESS 

L ctry_ 

RADIÓ NEWS 

(6.13). Calls having other prefixes such as 
LLG (9.61) are of an experimental nature. 

PANAMA -Famous English commentator 
George Williams has taken charge of pro- 
gram production for short -wave station 
HP5G -(11,78) in Panama City. The Inter- 
national Hour heard daily from 12 noon to 
1 p.m. and the Radio Newspaper heard from 
7 to 7 :30 p.m. are features especially pre- 
pared for English listeners. 

PARAGUA Y-Fred Smith of London, 
Ontario, Canada, reports a QSL card from 
ZP14 (11.721). "Radio Cultura," La Voz del 
Corazon de Sudamerica, Villa Rica, Para- 
guay. It is gray in color with the Spanish 
printing in blue. 

PERU -J. E. Gardner of Cleveland, Ohio, 
has received information that "Radio Na- 
tional Del Peru," with studios at Avenue 
Petit Thours 447, Lima, power 10,000 watts, 
operates at present as follows : over OAX4T 
(9.562), daily from 11 :30 a.m. to 1 :30 p.m. 
and over OAX4Z (6.082), daily from 7 p.ni. 
to 1 a.m. 

PHILIPPINES -According to a letter re- 
ceived from AI Naftaly, Studio Manager of 
KZIB (9.49), Manila, by H. Amers of Po- 
mona, Calif., intensive improvements are 
being made at this station and a second 
transmitter will be added soon. 

POLAND- Polskie Radio has informed 
John Evanovsky of Passaic, N. J., that SPD 
and SPW are merely provisory stations and 
will be withdrawn as soon as the more pow- 
erful transmitters are completed. SP31 and 
SP48 are intended for European reception. 

PUERTO RICO -Fred Smith of London, 
Ont., Canada, writes that WKA2 (9.92'), 
which lie heard testing at 7 :50 a.m., verified 
his report promptly with an unusual verifi- 
cation on oil paper. WKA2 is operated by 
the Puerto Rico Radio Corporation, P. O. 
Box 1414, San Juan, P. R. 

SPAIN -Roger Legge of Binghamton, 
N. Y., writes that EA7BB (7.177), has veri- 
fied with a postcard picture of Franco hear - 
ing a typewritten message on its back. 

SWITZERLAND-The complete calls and 
frequencies assigned to the League of Na- 
tions station at Prangins are as follows: 
I-IBH (18.48), HBF (18.45), HBJ (14.535), 
HBO (11.402), HBI. (9.345), HBL (9.595), 
HBP (7.797) and HBQ (6.675). 

TRIPOLI -IQX (14.915), verified through 
the Italian Minister of Marine at Rome, ac- 
cording to Roy Waite of Ballston Spa, N. Y. 

VENEZUELA -Most of the Venezuelan 
short -wave stations are already using their 
new officially assigned frequencies in the 
62 -meter band as shown in our last issue. 
However, some of the stations are deviating 
slightly from assigned frequencies ; others 
are in the process of moving onto their new 
frequencies and a few are still operating on 
their old frequencies. Under these condi- 
tions it is natural that much confusion should 
prevail. It is believed that all Venezuelan 
stations will have changed to their new fre- 
quencies and settled clown not later than 
July 1. 

UNITED STATES -W4XB (6.04), Miami, 
Florida, power 5000 watts, is now issuing at- 
tractive pictorial QSf, cards picturing 
Miami's skyline and Biscayne Bay at sunset. 

Amateur Reception Notes 
BAKER ISLAND -Raker Island may now 

be added to logs. KF6PUL (28.49), was 
contacted by W4EHH on March 24, at 6 
p.m. and has subsequently been heard by 
many listeners between 5 :30 and 6 p.m. 

BRITISH GUIANA- VP3AA, operated by 
well known "Louie" Fonseca, is now going 
under the new call of VP3I.F, VP3CO, a 
new station, is operated by Les Talbot, P. O. 
Box 241, Georgetown. 

DUTCH BORNEO- Herbert Campbell of 
Athens, Pa., reports reception of PK5KF 
(14.04), on a recent Sunday morning near 
10 a.m. 

DUTCH NEW GUINEA -The new oper- 
ator of PK6XX is ex -VK4HN of Papua. 
The A.R.R.L. is now issuing Archbold Ex- 
pedition Report Acknowledgement Certifi- 
cates to those listeners who sent in reports 
on reception of PK6XX. According to A.R. 
R.L. officials these can not be considered as 
verifications. 

GREENLAND- Warren Stark of Wau- 
watosa, Wisconsin, reports reception of an 
NX2L, location announced as Etah, heard 
calling. CQ at 7 :20 p.m. Signals were so 
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TÂLOG 

PAGES:: i 

1: 

S 
AT 

LOWEST 
PRICES! 

The New 1939 Radolek Radio Profit 
Guide is the world's finest, most com- 
plete Catalog of Radio Parts and Equip- 
ment. Completely revised, right up to 
the minute, bringing you "Everything 
In Radio" . AT LOWEST PRICES! 
Packed with money- saving radio -baying 
information every page brings you 
EXTRA PROFITS. Contains over 12,- 
000 items . . . the Most comprehensive 
exact duplicate replacement parts list- 
ings of Volume Controls, Condensers, 
Transformers, Vibrators ever compiled. 
A complete new selection of Radio Re- 
ceivers and Public Address Equipment, 
Tubes, Auto Radios and Test Equip- 
ment. New profits for you in Electrical 
Appliances, Clocks, Power Tools, Elec. 
tric Shavers, etc. Radolek offers you one 
complete speedy source for all your ra- 
dio needs ... always in stock ... ready 
for prompt shipment to you. This Book 
is your handy index to Radolek's huge 
storehouse of Radio Super- Values. You 
need it . .. it's FREE ... SEND FOR IT NOW! 

MAILTHIS COUPON 
....:SIX+:;. ,.:rx:.. _....... ... ....................... 

cUe RADOLEK coo 
601 W. Randolph, Chicago, Dept. B -31 
Send the 1039 Radolelt Radio Profit Cuide FREE. 

Name 

Address 

Serviceman? Dealer? Experimenter? O 
a 
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EXACT- 
Duplicate 

REPLACEMENT 
CONDENSERS 
Having pioneered the exact -duplicate idea 

for years, AEROVOX is happy indeed to have 
it universally accepted today. And doubly so 
because, having refused to take the easier 
way of so- called general -utility types, 
AEROVOX has built up a really complete 
line backed by the most extensive listings in 
use. 

Fit RIGHT 
Because exact needs of standard sets in use 
have been critically studied, AEROVOX 
exact replacement units readily fit in place of 
original condensers. No jamming. No taping. 
No sloppy wiring. You save time and trouble. 

Work RIGHT 
Because electrical as well as mechanical con- 
siderations have received thorough attention, 
AEROVOX replacements not only duplicate 
but usually excel the performance of the re- 
placed units. You need fear no return calls 
to "make good." 

Look RIGHT 
Last but not least, an AEROVOX replace- 
ment restores the radio chassis to its original 
"new" status. Set owner is satisfied the job 
has been done right. That means a fair price - 
and a real profit. 

Ask Your Jobber to show you the 
latest AEROVOX replacement chart and 
pick out the required unit for that set. Ask 
for our catalog. Or write us direct. 

CORPORATION 

NEW BEDFORD, MASS, 
IN. CANADA:.. AEROVOX CANADA. Limited Hamilton. Oat 
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loud Warren wonders if this station might 
not have been a phony? 

LATVIA -Shokichi Yoshimura of Moji, 
Japan, reports receipt of a QSL card from 
YL2CD of Riga. It was a white card with 
lettering in red, picturing a view of 
YL2CD'S rig. A scenic postal card was 
also enclosed with the verification. 

MADEIRA -Gail Beyer of Chicago, Illi- 
nois, reports receipt of an attractive red and 
blue QSL card from CT3AB just two months 
from the time his report was sent. 

SUMATRA -PK4KS (14.32), heard from 
as early as 8 a.m. to as late as noon, has 
been logged by a number of listeners. 

TANGIERS -The prefix of this country 
has been changed from CN to EK, thus 
CN1AF becomes EK1AF. 

VENEZUELA- According to an air -mail 
letter from Walter Kammann of Caracas, 
YVAB8 (14.095), operated by Captain Car- 
dona, with an expedition on the Caroni 
River, power 200 watts, is heard almost 
daily at 9 :30 a.m. Reports can be sent to the 
Ministerio de Fomento, Caracas, Venezuela. 
YVAB9 (14.125), the transmitter of the 
GranSahana Expedition (mentioned in the 
May issue), is being heard daily at 6 p.m. 

Last Minute Notes 
GOLDEN GATE DX FESTIVAL -All 

dx -ers, amateurs and interested radio lis- 
teners are cordially invited to attend the 
first International DX Convention which is 
to be held in San Francisco, Calif., from 
July 8 to 11, in connection with the Golden 
Gate International Exposition. Elaborate 
plans have been made to provide every pos- 
sible activity that might be of interest to 
radio enthusiasts. Some of these attractions 
were listed in our last issue. Those driving 
through are urged to load up their cars with 
other dx'ers or amateurs who might not 
have a way to go. Those planning to travel 
by train are invited to join the gang who 
will board the special DX'ers Train which 
leaving Chicago on July 2, will visit all 
points of interest enroute to San Francisco 
(contact the writer in care of RADIO News, 
608 So. Dearborn St., Chicago, Illinois, for 
further information). The outstanding fea- 
ture of the Festival will be two world -wide 
dx broadcasts to be transmitted over General 
Electric's new 20,000 watt short -wave sta- 
tion W6XBE, direct from Treasure Island, 
on Tuesday, July 11, from 6 :30 to 7 p.m. 
EST, on a frequency of 15.33 (directed to 
Latin- America), and on Wednesday, July 
12, from 9 to 9 :30 a.m. EST, on a frequency 
of 9.53 (directed to Asia). The Tuesday 
afternoon broadcast will also he carried by 
either NBC station KGO (790 kc.), or KPO 
(680 be.). A most interesting feature of 
these broadcasts will be interviews with vis- 
iting radio listeners, amateurs, dx'ers and 
DX Club Executives. Those planning to at- 
tend the DX Festival should write or wire 
George Sholin of 55 Lapidge Street, San 
Francisco. Calif.. to that effect immediately. 

BERMUDA -Earl Roberts of Indianapo- 
lis, Indiana, writes that ZNS (6.09), the new 
station at Nassau, power 200 watts, relays 
broadcast station ZNS, daily from 1 :30 to 
2 and from 8 to 9 p.m. Address reports to 
the Director of Telecommunications, East 
Street, Nassau, Bahamas, B.W.I. 

By JOHN I1. CLARK 
All times are Pacific Standard 

Nippon 
THE Broadcasting Corporation of Japan is 

now changing frequencies quite often in an 
attempt to find the most suitable wavelengths 
for transmission of the daily "Overseas Pro- 
grams." 

The 5 to 6:30 a.m. transmission is now carried 
by JLU3 (15.135 meg.) in addition to JZJ 
(11.8 meg.) and JZK (15.16 meg.). JZK is 
usually the best bet for western listeners. JLU3 
and JZJ seem to be used alternately, although 
both have been heard simultaneously on some 
occasions. 

JZL (17.78 meg.) no longer is on the air 
from 1:30 to 2 :30 p.m., but still carries the 
5 to S :30 p.m. broadcast. It is believed, how- 
ever that JZL will return for the earlier trans- 
mission in . the near future. 

JLT2 (9.645 meg.) has left the 11:30 a.m. to 
1 p.m. program, and is now used only from 
1:30 to 2:30 p.m. It is replaced on the noon 
transmission by JZK (15.16 meg.), working 
simultaneously with JLG3 (11.705 meg.). Both 

stations are heard in America with fair volume. 
JLG3 has also been used from time to time 

in place of JLT2 from 1:30 to 2:30 p.m., and 
is usually heard with better volume than the 
31 meter transmitter. 

JZK will continue in use throughout the sum- 
mer from 9:30 to 10:30 p.m. and from 4 to 
4:30 a.m., although the latter broadcast is 
sometimes carried through JZJ simultaneously. 

China 
Station XGOX of Chungking, China, has left 

its 15.19 meg. frequency and is now testing on 
17.8 meg. from 6:30 to 7:30 p.m. It is not 
yet known whether this change will be perma- 
nent, or whether the station will change back 
to 15.19 meg. 

A new station in Chungking has been re- 
ported on 6.00 meg. between 3 and 5 a.m. News 
in English is released at 3:45 a.m., but identi- 
fication announcements are not given. 

XOY of Chengtu, China, has been reported 
by many listeners on approximately 9.37 meg. 
from 6:45 to 7:30 a.m. This does not seem to 
be a daily transmission, but the broadcasts are 
usually logged several times a week. 

Indo -China 
"Radio Saigon" has returned to the air after 

an absence of over a year. With a powerful new 
transmitter, this station has returned to the 
abbreviated wavelengths, and is now audible 
with excellent volume in all parts of the Pacific 
Coast from 4 to approximately 6:15 a.m. daily. 
Announcements are made in both French and 
Chinese. Occasionally English is also used for 
identification purposes. "Radio Saigon" is 
probably the strongest Asiatic broadcaster which 
may be heard in America at the present time. 
Listen for it on approximately 6.13 meg. 

"Radio Boy Landry," although eclipsed by 
the powerful new "Radio Saigon" is still work- 
ing on about 6.20 meg., and may be heard daily 
until 6:30 a.m. 

Unidentified 
A mysterious new station has been reported 

on 11.82 meg. from 1:30 to 3 p.m. This broad- 
caster employs a woman announcer during the 
musical program from 2:30 to 3 o'clock. The 
language used has an Oriental tinge, but the 
station's identity remains unknown. - 

Another unidentified transmitter has been 
logged on approximately 6.08 or 6.09 meg. near 
11:30 p.m. Saturday and irregularly on other 
days. At 11:30 morning exercises are broadcast, 
followed by some Oriental music. The last 10 
minutes before midnight are usually occupied 
with organ music. 

On approximately 11:85 meg. still another 
newcomer is reported near 4:15 a.m. with fair 
volume. Announcer speaks with an English ac- 
cent, indicating that the station must be located 
in some portion of the British Empire. 

An extremely powerful Nipponese transmitter 
is working on about 7.30 meg., signing off with- 
out English announcement at about 6 a.m. This 
may be JLG of Tokyo, although this is very 
doubtful. 

Still another new Oriental has been heard on 
8.68 meg. near 5 a.m. irregularly. No an- 
nouncements given. 

Tuning Tips 
Our listeners tell us . that PMD of Ban - 

doeng, Java, is now audible with fair volume 
on 7.99 meg. near 4 a.m., although scheduled 
only from 11 p.m. to midnight . . . that YSP 
of El Salvador on 10.05 meg. is now heard well 
as late as 10:30 or 11 p.m. in all parts of the 
west coast . . . that VK6ME of Perth, Australia, 
is now understandable only before 4 a.m. After 
that hour VUD2 heterodynes it badly . that 
VK2MA of Sydney, Australia is relaying pro - 
grams from various Australian broadcast band 
stations from 2 to 4 a.m. Sunday on approxi- 
mately 6.72 meg. . that the July 1 special 
broadcast from TGWA and TGWB, Guatemala, 
will be dedicated to west coast short wave lis- 
teners and members of the Western World Wave 
Club. Listen on 6.49 and 9.68 meg. at 10 p.m. 

. that HS6PJ of Bankok, Siam, is again test- 
ing on 15.23 meg. Monday morning from 5 to 7 

a.m. . that ZBW2 of Hongkong was heard 
on 6.09 meg. several mornings and then vanished 

that VUM2 of Madras, India, is again audi- 
ble with weak volume on 11.87 meg. (just under 
TPA3) from 12:30 to l a.m. . that the test 
broadcasts from Moscow's RAL (15.18 meg. 
near 5:30 p.m.) are reaching the western part of 
America with excellent volume . that OZF 
of Copenhagen, Denmark, is reaching San Fran- 
cisco from 7 to 8 p.m. on 9.52 meg., closing 
down with bells, chimes, and the national 
anthem. 30 
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Qel filze 2acu- cQotua ara TELEVISION 
WITH A 

Yattlaon Is Ail Sot tor 
my aix< . 
er and Into Hur a. , 

TELEVISION KIT 
COMPLETE SAFE GUARANTEED 

$139 5 0 INCLUDING 
ALL TUBES 

Meissner has developed this Kit - your OPEN SESAME 
to the thrilling World of Television - expressly for the 
Nation's HAMS and experimentors. 

The Meissner Television Set has been engineered to 
the most exacting specifications. It gives you a Video and 
Audio Receiver, that is highly sensitive, flexible and effi- 
cient. You'll not only get superb results but cash in on your 
technical knowledge and skill by turning out a Set that 
will be the envy of all who see it - and, of course, at a 

Using the new 5" RCA Cathode Ray Tube 
No. 1802 -P4 with Push -Pull Electrostatic 
Deflection prevents keystoning (distortion 
at edges) and permits perfect focusing. 

Kit complete in every detail. 

great saving over the commercially assembled sets the 
layman buys. 

Get the whole story. Mail coupon for Folder shown 
above. It tells all about this brilliantly engineered, up -to- 
the- minute Set ... explains its many unique features in 
detail ... including the SPECIAL SAFETY Devices which 
automatically protect you from all danger of shock from 
the High Voltage Current. 

WRITE FOR OUR NEW 1939 -40 CATALOG -OFF THE PRESS JUNE 15TH 

Ail 
YOUR OPPORTUNITY 

The early radio experimentors are to-day's leaders 
in the industry. Television now offers you a simi- 
lar opportunity to get in on the ground floor. Get 
started by building the Meissner Television Receiver. 

MAIL IN ENVELOPE OR PASTE ON PENNY POSTCARD 

MEISSNER MANUFACTURING COMPANY 
Mt. Carmel, Illinois, Dept. N7 

Send me the Television 
Kit Folder 

Send me Meissner's com- 
plete new 1939 -40 Catalog II 

Name 

Address 

City State 
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FRE4. AAOtJITC 

Tibe NEW 
BUILT -IN 

MONITOR 
éiPJte °d what 
ftreu.fra Í4 fats: 

0 
e 
D 

You can accurately preset 
the dial on any 'ham fre- 
quency, or repeat the exact 
station positions on band - 
spread dial using electrical 
reference instead of the 
usual mechanical resetting. 

You can accurately deter- 
mine the frequency of any 
incoming signal enabling 
you to log stations by 
actual frequency! 

You can accurately check 
your own transmitter fre- 
quency as required by FCC. 

Mail this coupon or a penny post- 
card for a free circuit diagram and 
technical details. 

Name 

Address 

City 

COMMUNICATION RECEIVER 
was &eiit- iit 

FREQUENCY MONITOR 
AND NOISE LIMITER! 

Model 460 is a ten -tube Communication receiver with four bands 
covering 540 KC. to 43 megacycles with a new NOISE LIMITER and 
the precision frequency monitor by which 'ham frequencies are cali- 
brated against popular broadcast stations! Crystal I.F. filter optional, 
electric band spread and beat frequency oscillator standard equipment. 
New single -end tubes, 25% more efficient! Plus all the worthwhile fea- 
tures of sets costing twice as much! Model 460 with separate matched 
dynamic speaker complete, $79.95. Crystal filter extra, $10.00. Pacific 
Coast and Export prices slightly higher. Models available on order for 
long wave and special voltages or frequencies. 

HOWARD RADIO COMPANY 
1735 W. Belmont Ave., Chicago, Ill. 

Cable Address: Howarden - 

8 -INCH 
DYNAMIC 
SPEAKER 

TO MATCH 

A M E R I C A ' S O L D E S T R A D I O M A N U F A C T U R E R 
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