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Now ¿7ip"ot 2m a Çoodfo 
GEE, THERE'S DJ C IN 

BERLIN. THAT'S THE TENTH 
FOREIGN STATION 

TONIGHT. RADIO IS 
SURELY FUN. 

OM. NOT SO 600D BILL, 

WT IM STILL HAVING FUN 

PLAYING WITH RADIO, 
HAD DJC LAST NIGHT 
on A LITTLE SET I BUILT. 
IS RADIO STILL YOUR. 
HOBBY TOO T 

NO, TOM. rev BEEN TOO BUSY MAKING 
GOOD MONEY OUT OF RADIO TO 

SPEND TIME 'PLATING' WITH IT. 

GOSH,BILL, YOU'RE SURE LUCKY. 
I NOTICED YOUR SWELL CLOTHES 

AND SNAPPY CAR. I THOUGHT 

YOU HAD INHERITED A MILLION. 
TELL ME ADOUT IT. 

I AM COCKY. TOM, BUT YOu 
HAD THE SAME CHANCE. 
REMEMBER ABOUT A YEAR AGO 

I SNOWED YOU A BOOK PROW 

NATIONAL RAOI0 INSTITUTE TEAT 

TOLD ABOUT THE OPPORTUNITIES 
ANO M6 FUTURE IN RADIO, AND 

HOW OTHERS HAD SUCCEEDED 

TNROUSH THEIR HOME TRAIN- 
ING '. REMEMSER, I TRIED 
TO GET YOU To ENROLL 
FOR THEIR COURSE WHEN 
I DID. 

WELL, IT WAS THE SMARTEST MOVE I 

EVER MADE. I'M DOm4 SWELL. MARY ANO 

I ARE TO BE MARRIED NEXT MONTH. TOM. 

WRY DON'T YOU SNAP OUT OF IT' DON'T 

STAT IN THAT DREARY LOW PAY 00E ALL 

YOUR LIFE. RADIO IS MORE THAN A 

PLAYTHING. IT'S A B6 BUSINESS. ITS 
TOUR OPPORTUNITY. TARE MY TIP. IT 

ISN'T TOo LATE. PADIO IS STILL 
YOUNG AND GROWING. 

!THEN I CAN MAKE 

IF B 1` REAL MONEY 
BILL 

L ED 
SERVICING tt 

t RADIO SETS / 
I CAN 
TOO: 

\ OR INSTALL AND 
SERVICE LOUD 
SPEAKER SYSTEMS 

OR MAKE 6000 MONEY 
IN AMY ONE OP ERE MANY 

NER NEW AND 69OWIN6 
BRANCHES OF RADIO. 

TERRES No END of GOOD 
JOBS POE A TRAINED 

RADIO MAN: YES, 
SIR, Im 00WÒ To SEND 
Ron TWAT FREE BOOR 
AND GET THE DOPE 
RIGHT NOW! J 

OH, TOM ITS WONDERFUL.- 
TO THinR NOW EAST YOU 'VE 

GONE AHEAD SIN -E YOU 

WENT INTO RADIO. WE 
NEVER COULD HAVE GOTTEN 

MARRIED ON WHAT YOU 

WERE GETTING BEFORE. j 

OUR WORRIES ARE OVER. 
IM MAKING GOOD MONEY NOW, 
AND THERE'S A BIG FUTURE 

AHEAD FOR US IN THIS 
LIVE WIRE RADIO 

FIELD 

HERE'S PROOF MAKE GOOD MO EY 

"Made $6,000 in 2 Years" 
'Soon after the t ,sion started, I (mind myself 

without a job, but ` was well laute red with N. R. 
. training. I awI g right tu full time Radar 

servIL ing and I liave made over $6,000 in a little over 
wo years. " -Wm. . lartivent, Sparly Radio Service, 

93 Broadway, Newark, N. J. 

"$500 a Year in Spare Time" 
"Although doing. pare time Radio work only, I hare 
averaged about $5tú a year extra in addition to my 
regular income Full time Radio work would net me 
many tines that amount. " -Edo'. H. Fawcett, Slough 
ltd., Ladner, B. C., Canada. 

/". 

FREE LESSON 
ON RADIO SET SERVICING AND REBUILDING 

Let me l'RllA'h: my Cour,c i1 r Isul e :,_y t.1 1 1 1 1d rr -rand. 
fascinating to study. Send coupon for free lesson, "Direct 
Stage by Stage Elimination Method of Trouble Shooting." 
This interesting lesson gives many ways to correct com- 
mon Radio troubbes. 1 am willing to send it to prove you 
too can master :radio with my training -just as thou- 
sands of others %are done. Many men without even n 

grammar school education, and no Radio or technical 
experience, have breome Radio experts and now earn then 
or three tit,- tl,..ir fonn,r pay. )TAIL t'nl'IV)N Nliw. 

YOU CERTAINLY 
KNOW RADIO. 
MINE NEVER 
SOUNDED BETTER 

N.R.I. TRAINING 
CERTAINLY PAYS. I 

JUST STARTED A LEW 
MONTHS AGO AND I'M 
MAKING 600D MONEY 
ALREADY. THIS SPARE 
TIME WORK IS SWELL 

FUN. AND SOON I'LL 
BE ALL SET 

FOR A 
GOOD 
PULL 
TIME 
JOB 

(will help you start 

a spare time or full time Radio 

service business Without Capital 

Many Radio Experts Make 
$40, $60, $75 a Week 

The world-wide use of Radio sets has made hundreds of opportunities for gond spare lime or full time 
Radio bUsinesse . flaw' of the seleutecll million ILitliu .sets are only 25' ,, to 40',, efficient_ I will 51111W 

you how to cash in ou this condition. I Will show you how to install and service all tylAB of reeeiyiug 
sets in spare time. I'll show )un 11i,.r t11 111,,I, ,i 1mCIi Ii hile leaning Radio to start your own w 

service business. Clip the coup 'I' I 
aililI 

1 !temenos in Radio." head how I 

hundreds et N. lt. 1. men nui, 1 
.c time or full time busiuessrs. 

Many Make S5, S10, 515 a Week Extra in Spare Time While Learning 
TI,. .. :1 you lime to 
It,. .\._I II teat have 

. ..1.. )I) CUwr SC 

. 1 

Oct Ready Now for a Business of Your Own and for Jobs These 
In l' It.. tl I a fl !annul: - I 

i11 1 I 1 I It 1I . ..I .1 1 1 

Lit manager. l' r 1 1 
no t A III - SI UI' nu employ testers. , t'1 

ft1 ruuln. en u1+. > . bu, tor rob, ',tying ul to $,.,IIII a s .ir. lil.lrl.. 
red lobbers employ 

er`i 
,eu. salesmen. Inlyrrs. Ioauacel :. :sod pay up 1 to Stine a' 

week. Sly l'ire Rook dell: about Ii IS, and tilla uII'ruUlitir. 
Television Short Wave, Loud Speaker Systems Included 

There is opportunÌly for you in Itadlo. Its future is certain. Television, slur 
r 1I 1.1111 spoaken systeuts, III R adio. police r Itldll aultuaold Itadi.,. 

It., r, y hrata "eI, 
I 

1 told inipl uvunel t' ar, 01 
III. II I 1..1 ..! m unit n'. II 4 
k1.. r g that 
UI r 1 industry 

11 

Find Out What Radio Offers You 
I an cure rlh' that I 
a COe ` I rift 
If you lare not I.. 
Senh'e In.. 111,11p!r111,11 r., i 

fti,I. It a free Io any ambitious Eel huts 

of age. It telly you a1,on1 Rad hl) 01 

bout my Course: what others are doing 
111g. Find ut Allal ßadiO Iflcrs you. 

Ils :ulon. APT NOLP! \fall Ianm11 
Inrrlopr, Ir 1,1.1, il nn a 11 i'I,-II' :Ird. 

J. E. SMITH. President 
Nat'l Radio Institute, Dept. 6FB 

Washington, D. C. 
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Automatic Volume Control -How to Apply it to Short -Wave 

Receivers, by Clifford E. Denton. 
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H. WINFIELD SECOR 

Managing Editor 

GEORGE W. SHUART, 
W2AMN 

Associate Editor 

Certified Circuits 
SHORT WAVE CRAFT goes 
to a large expense in verify- 

ing new circuits. When you see 
this seal it is your guarantee 
that such sets have been tested 
in our laboratories, as well as 
privately, in different parts of 

the country. Only "Constructional -Experimental" 
circuits are certified by us. 

When you see our certified seal on any set de- 
scribed, you need not hesitate to spend money for 
parts, because you are assured in advance that the 
set and circuit are bona fide and that this magazine 
stands behind them. 

SHORT WAVE CRAFT is the only magazine that 
certifies circuits and sets. 

OUR COVER 
The cover illustration this month shows the Magni -Dial- 
an ingenious idea involving the use of an extra large dial, 

which anyone can easily adapt to their own short -wave re- 
ceiver. It will help to make the tuning in of short -wave sta- 
tions much easier. For full details see page 76. 

COPYRIGHT. 1935, BY H. GERNSBACK 

Published by POPULAR BOOK CORPORATION 
HUGO GERNSBACK, President - - - - H. W. SECOR, Vice -President EMIL GROSSMAN - - - - - - - - - Director of Advertising Chicago Adv. Office - - - - - - L. F. McCLURE, 919 No. Michigan Ave. Publication Office - - - - - - - - 404 N. Wesley Avenue. Mount Morris. III. Editorial and General Offices - - - 99 -101 Hudson St.. New York. N. Y. European Agent: Gorringe s American News Agency, 9A Green St., Leicester Square. London W. C. 2 
Australian Agents: McGILL'S AGENCY, 179 Elizabeth St.. Melbourne 

SHORT -WAVE CRAFT -Monthly. Entered as second class matter May 
1930. at the pact office at Mount Morris. Illinois, under the act of March 3. 1879. Trademarks and copyrights by permission of H. Gerns- hack. 99 -101 Hudson St.. N. Y. C. Text and illustrations of this magazine are copyrighted and must not be reproduced without permission. SHORT WAVE CRAFT is published on the 1st of every month. Twelve num- bers per year. Subscription price is $2.50 a year in the United States and possessions. Canada and foreign countries, $3.00 a year. Single copies 25c. Address all contributions for publication to Editor, SHORT WAVE CRAFT, 99 -101 Hudson St., New York. N. Y. Publishers are not responsible for lost manuscripts. Contributions cannot be returned unless authors remit full postage. SHORT WAVE CRAFT is for sale at all principal newsstands in the United States and Canada. European agents: Brentano's. London and Paria. Printed in U. S. A. Make all subscrip- tion checks payable to Popular Book Corporation. 
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...SHORT WAVE ESSENTIALS 
FOR MEMBERS OF THE SHORT WAVE LEAGUE .. 

A FEW WORDS AS TO THE PURPOSE OF 
THE LEAGUE 

The SHORT WAVE LEAGUE was founded 
in 1930. Honorary Directors are as follows: 

Dr. Lee de Forest. John L. Reinartz, D. 
E. Replogle. Hollis Baird, E. T. Somerset, 
Baron Manfred von Ardenne, Hugo Gerns- 
back, Executive Secretary. 

The SHORT WAVE LEAGUE is a scien- 
tific membership organization for the pro- 
motion of the short wave art. There are 
no dues, no fees, no initiations, in connec- 
tion with the LEAGUE. No one makes any 
money from it; no one derives any salary. 
The only income which the LEAGUE has is 
from its short wave essentials. A pamplet 
setting forth the LEAGUE'S numerous as- 
pirations and purposes will be sent to any- 
one on receipt of a Sc stamp to cover 
postage. 

FREE MEMBERSHIP CERTIFICATE 
As soon as : 

n 
nit are enrolled : a member. 

a lesutitnl certificate with the LEAGUE'S 
pal will be sent to you, providing 10e in 
stamps or colo is sent for mailing charges. 

Members are entitled to preferential dis- 
counts when buying radio merchandise from 
numerous firms who have agreed to allow lower 
pries to all SHORT WAVE LEAGUE mem- 
bers. 

SIIorIQf lur.(rague 

i .LU tratlon of engraved free membership certificate 

SHORT WAVE ESSENTIALS LISTED HERE SOLD 
ONLY TO SNORT WAVE LEAGUE MEMBERS 
They cc anut be bought by atuyune unless 

be has already enrolled as one of the num- 
bers of the SHORT WAVE LEAGUE or signs 
the blank on this page ( which automatically 
enrolls hits as a member. always provided that 
he Is a short waive experimenter, a short wave 
fan. radio engineer, radio student, etc.). 

Inasmuch as the LEAGUE Is international, 
It makes no difference whether you are a 
eitlzen of the United States or any other 
eouutry. The LEAGUE is open to all. 

Application for Membership 
SHORT WAVE LEAGUE 

SHORT WAVE LEAGUE 6 -35 
99.101 Hudson Street, New York. N. Y. 

I. the undersigned. herewith desire to apply for mem- 
bership in the SHORT WAVE LEAGUE. In Joining the 
LEAGUE I understand that I am not assessed for mem- 
bership and that there are no dues and no fees of any 
Lind. I pledge myself to abide by sil the rules Sad reg- 
illallans of he SHORT WAVE LEAGUE, which ruler 
lam are to send to me on receipt of this *indication. 

I consider myself belonging to the folloving class (put 
X in correct r arel: Short Wave Experimenter 

Short Wave Fan O Radio Engineer Student 
I own the following radio equipment: 

Transmitting 

Call Lettere 

Name __ 

Address - 
Country-._._... _.._..... _.._ ................. 

1 enclose 10C for potage and handling for my Member- 
ship Certificate. 

SHORT WAVE LEAGUE LETTERHEADS 
A beautiful letterhead has been designed for members' correspondence. It is 

the official letterhead for all members. The letterheud is invaluable when it 
becomes necessary to deal with the radio Industry, mail order houses. radio manu- 
facturers, and the like; as many houses have offered to give menders who write 
on the LEAGUE'S letterhead a preferential discount. The letterhead Is also 
absolutely essential when writing for verification to radio stations either here or 
abroad. It automatically gives you a professional standing. 50ca 

A -SHORT WAVE LEAGUE letterheads, per 100 _ 
OFFICIAL SHORT WAVE LISTENER MAGAZINE 

The finest magazine of its kind ever puhlishal- totally different In get -rap and 
colt tents from any other. Contains the largest listing of short wave stations in 
the world, up-to- the -minute, including "Police," Television" and short -wave 
stet Dons, ns well as a special list of the star short -wave stations with their fre- 
quencies and call letters. Also contains photos and descriptions of short -wave 
broadcasting stations in various parts of the world with photos of short wave 
studio artists -llow to locate "weak" distance stations. and other hints for the 
short -wave listener " -Question and Answer Department for the "listener"- 
Silver Cup Trophy for test photo of renders' listening "Posts," etc 

B- Official Short Wave Listener Magazine _...___.._ -..- ..__..Prepaid C 
RADIO MAP OF THE WORLD AND STATION FINDER 

The finest device of its kind published. The world's map on heavy hoard is 
divided into 23 sections, while the rotary disc shows you immediately the exact 
time in any foreign country. Invaluable in logging foreign stations. Also gives 
call letters assigned to all nations. Size 11 "1__ . 

C -Radio Map of the World and Station Finder_.. - -..- .._..Prepaid Sc 
GLOBE OF THE WORLD AND MAGNETIC COMPASS 

This highly important essential is an ornament for every den or study. It is n 
globe, 0 In. In diameter, printed in fifteen colors, glazed in such a way that it can 
be washed. This globe helps you to Intelligently log ymtr foreign stations. Fruue 
Is of metal. Entire device substantially made. and will give an attractive appear 
ance to every station, emphasizing the long -distance work of the operator. 25 D -Globe of the World- _,,._,,_.._,,_.. -__.._ Prepaid $1.25 

SHORT WAVE LEAGUE LAPEL BUTTON 
This beautiful button is made In hard enamel in four colors, red, white, blew 

nod gold. It measures three qnn rears of an inch In diameter. By Welt ri ug this 
button, other members will recognize you and it will give you a professional itir. 
Made in bronze, gold filled, not plated. Must be seen to be appreciated. 

E -SHORT WAVE LEAGUE lapel button Prepaid35e 
EE-SHORT WAVE LEAGUE lapel button, like the one described $2.00 above but in solid gold Prepaid 

SHORT WAVE LEAGUE SEALS 
These seals or stickers are executed In three colors and measure 114 in. in 

diameter, and are gummed on one side. They are used by members to affix to 
stationery, letterheads, envelopes, postal cards anal the like. The seal signifies 
that you are a member of the SHORT WAVE LEAGUE. Sold in 26 lots or 
multi pies only. e0 

G-SHORT WAVE LEAGUE seals__.._..- .._ -.. -_per 25, Prepaid 
SHORT WAVE MAP OF THE WORLD 

This beautiful map, measuring 15x20 in. and printed in 18 colors is indis- 
pensable when hung in sight or pbterl "under the glass" on the table or wall of 
the short wave enthusiast. It contains a wealth M information such as distances 
to all parts of the world. political nature of the country in which a broadcast 
station is located. etc., and front the manner in which the map is blocked off Aives 
the time in different parts of the world at a glance. 

F -SHORT WAVE Map of the 
PLEASE NOTE THAT ABOVE ESSENTIALS ARE SOLD ONLY TO 

MEMBERS OF THE LEAGUE -NOT TO NON -MEMBERS WITH EXCEP- 
TION OF ITEM B. 

Send all orders for short wave essentials to SHORT WAVE LEAGUE, 
99 -101 Hudson Street, New York City. 

If you do not wish to mutilate the mazagine, you may copy either or both coupons 
on a shat of paler. 

SHORT WAVE LEAGUE 99 -101 Hudson St., New York, N. Y. 

G-15e for 25 
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F -25e each 

A -50e per 100 

B-25e per copy 

C-25e each 

D -$1.25 each 

E -35e each 

SHORT WAVE LEAGUE. 99-101 Hadron Street. New lurk. N. Y. 

Gentlemen: 
1 et. already enrolled member in are SHORT WAVE LEAGUE 
1 a t.e. and rater,. n eehratiu the 
Please end tee the fdlowire short wave eeseniuh u hated o, tari- advertisement: 

for which 1 encl.ae I herewith. 

(The LEAGUE accepts money ardo. cash er .ew U. a Stamp la any dwomiatioe. Redetee aW sad Mura) 
Nsm 
Address 
City ad State . . . 

Coattry 
eas 

Please mention SHORT WAVE CRAFT when writing advertisers 
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MAIL COUPON TODAY! 
RADIO PUBLICATIONS, Dept. SWC -6 
103 Hudson Street, New York, N. Y. 
Gentlemen: Enclosed you will find my remit- 
tance of One Dollar ($1.00) for which send 
me One Copy of "SHORT WAVES" by Leutz 
and Gable. I understand this book may be 
returned to you within three days if I am not 
completely satisfied, and my money refunded. 
This offer good in U. S. A. only. 

NAME 

ADDRESS 

CITY STATE 
(Include 15e extra to cover mailing charges) 

Save X1.98 
Just As Long As the 

Supply of this Book Lasts 

The One and Only ENCYCLOPEDIA on 
SHORT WAVES 

SOLD ON A 
MONEY - 

BACK 
GUARAN- 
TEE IF 

NOT 
SATISFIED 

Ili C. lt. Lentz and It. H. Gable 
384 PAGES-Over 345 ILLUSTRATIONS 
Astonished at the low price we offer this book? You should be! It represents THE GREATEST RADIO BOOK YOU EVER HEARD OP or read about. You SAVE $2.00 on a vol- ume that regularly sells for $3.00. The book, "SHORT WAVES" by Leutz and Gable, costs you NOW ONLY ONE DOLLAR. 
The publishers of this book went out of business, and we purchased the remaining few thousand copies at a low price -we ARE PASSING THIS LOW COST ON TO YOU. "SHORT WAVES" is written by Lentz and Gable, two foremost radio authorities. You will remember Charles R. Leutz as one of the pioneers in radio, also designer and manu- facturer of the famous LF,UTZ Transoreanle Receivers. Mr. Robert Cable owned and operated one of the finest low power broadcasting stations in the country. He is well known as an experimenter and research worker in scientific fields. 

Considering the value of this book for data alone. its cost should really be more than originally asked. But when you see the illustrations in the book you will marvel at how this book could be sold for ONE DOLLAR. 
The book is printed on a very expensive super -calendared paper. It contains 384 pages with over 345 photographic illustrations and diagrams. Any printer will tell you that the printing of this book is a job of the craftsmen in the industry. 
So confident are we that 
you will be satisfied with 
your copy of "SHORT 
WAVES,' that it is sold 
on a money -bark guar- 
antee. If within three 
days you find that this 
hook is not worth more 
than the dollar you paid, 
then return the book to 
us -your purchase price 
will be immediately re- 
funded. 

"SHORT WAVES" is the 
most important and compre- 
hensive volume of short- 
waves ever published. This 
hook has EVERYTHING on 
short -waves -it literally con- 
tains a complete education 
on short- waccs. 

Partial Contents of 
HISTORICAL REVIEW 
Maxwell - ilertz -\lare- nui- Lmlen- Pickard- Tarlt- 
on) Tube Invention- -Early Power Tubes-First Long Distance Radio Telephony -Pater Cooled Tubes - Improved Filament t'.,,,t runt ion- Pioneer Amateur Results- Lapps- Ilultiute Tourd Antennae-Wove Antennae- Short -Wave Directional Antennae -frog- 

s In Radio Telephony -Spirt of Itr,,u!i ttng- t'hanges in Unlade:id Receiver Designs- Dynamic 
Speakers -Renate Broadcast irag -Ship -b, -shore Ba- din Telephony Site hand Transmission -and other Important historical devrba,rnents. 
SHORT WAVE PROPAGATION 
Long Distance Propert ics- Natural Shielding Ef- 
fe9s -C Osrr ,t Ions on Broadcast Stand -lait bd 
Amateur F :xlmrirnrnt s- Simple Radia, inn Light 
Analogy -The Ionized Itegim,- Kernel lev -I leavl- 
side Loyer-l'rit teal %\'are Lengths- Ground Waves -.trtual Results. 
COMMERCIAL RADIO TELEPHONY 

AND TELEGRAPHY 
International Telephone and Telegraph Systems - 
Area Covered -- Power Requirements - Snmdard 
Transmitter -Associated Equipment-Superhetero- 
dyne itecrierr.s Receiving Circuits -New York to 
London Circuits- \'arelengths Selected -Details of 
rth,m :Bol, 

SHIP TO SHORE RADIO TELEPHONY 
l'. i :I' i.. I 'al tit -ta -Point Mea.surements- 
DeaI I P.:. h 'Prao z -r, fitter- F'irat Pub!ie ServIre- db rat ion of Suitable F'requenries- Electrical 
interference on Ship Board -Direct ire Antennae 
Advantages -Coastal Receiving and Transmitting 
Stat ion -Antomjtie Ynlume l'ontrol -Technical 
Grer:n ors -Future Development . 
DIRECTIONAL ANTENNAE 
Transmitting Antenna at Madrid -Methods of Sup- 

The supply of these books 
is not expected to last 
long. Once they are gone 
no additional copies will 
he available. ORDER 
NOW -be sure to tell 
your friends about this 
remarkable book value. 
Send the coupon today 
for your copy of "SHORT 
WAVES" by Leutz and 
Gable. 

"SHORT WAVES" 
port -Con: i i rart in In Design -Construct tonal De- tails -Conti ornent to Short Wave Work-Foreign 
Developments. 
TELEVISION 
General Considerations-Transmitter Band Width - 
Nrvd t' Standardization-Colored Television - Early 
Te ley t.sli n invent Ins-Jenkins Developments- Trans. 
to ter Design. importance of Sper sal Receiver De- ot-si aiming Eiiu i purent -Import ange epr Syn- chmnlzatinn- Tcleri.Ion Lamps -General Electric 
Deve ,, en! -Itenralnrt Ion on a Large Scale- 
Ca thole Itay Tube Developments. 
AIRCRAFT RADIO EQUIPMENT 
Bureau of Standard Developments- !tadio Frequen- t Laboranry -.t i rrraft Itrrelvers- loser Sut fee Ignition Interference -Remote Tuning Cont rols - \In -raft Antennae Guiding A ¡rirait -Raul lo Bangs 
Beacons -.t trio. Ego lenient -Dirna sonal Transmit- 
ters- Nap fgation. 
SHORT -WAVE BROADCAST RECEIVERS 
Early Designs- itegenerat ive Clrruits- Advantngey 
of Superhrterebme CI rru lt.s -Srhem at le Diagrams- 
So lowlier odi fa. Adapters. 
ULTRA SHORT WAVES (Medical and 

Surgical Applications) 
A,-tiri sal raver. -16Iä ion of Heat to Pisa..-. 
Shurt Wave u :ri llatnrs --Galt Fly Extert ii'nis - 
Apparatus l'sed- Magnet Din Theoret irai I'onsider- 
alions- tlselilat ing Circuit- Prem.:nee and Power 
Limits-1 Ions -Elect rie Surgery-Electric Knife 
Apparatus 1 -sel- Experiments and Research. 
AMATEUR SHORT -WAVE EQUIPMENT 
.Amateur Communication Equipment -Radio Tele- 
graph -Radio Telephony -Typical Apparatus-Mull- 
lefties-Frequency Doohlers- Linear Ampli tiers - 
Modulator Unit- lliscellanaos Subjects. 

Don't forget that this comprehensive volume is sold on a MONEY -BACK GUARANTEE. If you are not 
satisfied with it. return it within three days for refund. Use the coupon at the top for ordering your ropy 
of "SHORT WAVES" by Lentz and Gable. 
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103 Hudson Street New York, N. Y. 

]'lease mention SHORT WAVE CRAFT when writing advertisers 

www.americanradiohistory.com

www.americanradiohistory.com


HUGO GERNSBACK, EDITOR H. WINFIELD SECOR, MANAGING EDITOR 

D V 

All -Wave Sets 
An Editorial By HUGO GERNSBACK 

DURING the past two years, the all -wave set has come 
to the front and has made great strides. 

Previous to 1933, the public at large had practically no 
knowledge of an all -wave set, that is, a radio set which 
could receive both short waves from 15 meters up to 200 
meters, and broadcast waves from 200 meters to 545 meters. 
This has all been changed, and very few commercial sets 
that come out now are made without the all -wave feature. 

At one time, and not so very long ago, the all -wave set 
was looked upon with distinct suspicion by short -wave 
enthusiasts, because they felt that any set with a switching 
arrangement would not be as efficient as a plug -in set, and 
for that reason the all -wave set was in disfavor with the 
short -wave fraternity. 

Recent engineering progress has changed all this, and 
there is very little, if any, difference in efficiency today be- 
tween the plug -in sets and the switching type set. 

Constant improvements are made by the radio industry 
and in a very short time the all -wave sets will no doubt not 
only be as efficient as the short -wave fan's plug -in set, but 
they will probably surpass the latter. There are still a 
number of improvements to be made in the all -wave sets as 
the larger part of the radio industry has not, as yet, caught 
up with the demands that the real short -wave enthusiast 
makes upon a short -wave set. Chiefly, these are the fol- 
lowing: 

The tuning scale on the majority of all -wave sets, with 
few exceptions, are entirely too small. What is wanted is 
a larger scale, where tenths of divisions can be read easily 
without a magnifying glass. 

Second, the overwhelming percentage of all -wave sets 
still have no band- spread arrangement, which is the one 
thing that is required on the congested areas such as the 31 
meter and 49 meter bands, where the listener is particular- 
ly helpless due to the congestion. Band -spread is no longer 
a luxury but a dire necessity. 

Then, there is the matter of getting the most out of the 
aerial system. The short -wave fan usually does this by 
means of a variable condenser inserted into the antenna lead 

% in order to get the maximum resonance. This feature is 
missing in nearly all all -wave sets, but will no doubt be 
remedied very soon. 

Then, there is the illumination of the dial which, in many 
sets, is still inadequate. If there is one thing that the short - 
wave listener must have it is excellent illumination on the 
dial, otherwise it becomes almost impossible to accurately 
tune in and "log" stations. 

Automatic volume control is another point where the 
radio engineer will probably work wonders in the next few 
years. It is here where the greatest weakness of most all - 
wave sets lie4. It should be understood that the average 
listener is not a short -wave expert and does not know much 
about the vagaries of short waves. He is apt to immediately 
condemn the set while listening to a foreign station when 
it fades in and out. In the broadcast band he no longer is 
bothered with this condition. In the first place, the power 
of broadcast stations has been stepped up to such an extent 

that the matter of fading of stations, particularly when the 
set has a fair automatic volume control, is no longer of 
great consequence. But when the average layman first lis- 
tens to a foreign station when receiving conditions are not 
excellent, he becomes very much annoyed at the tremendous 
fading which, at one moment brings in the foreign station 
at excellent volume only to fade out almost completely 
within the next few moments. 

Many people who do not know much about the technicali- 
ties of radio will immediately jump to the conclusion that 
the fault lies in the set and that listening to short waves 
is a nuisance. In this the listener is correct and the fault 
really does lie in the set. You may rest assured that the 
set ten years hence will not show this fading phenomenon 
because the sets will not only be far more sensitive but the 
automatic volume control feature will have been solved com- 
pletely, even on weak signals. We have not, as yet, the 
correct automatic volume control tubes, which no doubt we 
shall have during the next few years. There remains quite 
a good deal of engineering to be done on this point alone, 
but I am quite certain that it will be solved very soon. 

I am frequently asked the question, now that we have 
all -wave sets, what incentive is there for experimenters 
and constructors in building their own short -wave sets? 
Many individuals jump at the conclusion that set building 
is definitely over because it is now possible for the short- 
wave fan to buy a good all -wave set at a low price. 

This conclusion is not sound. In the first place, as has 
been shown through the entire history of the radio art, com- 
mercial sets are always from two to three years behind the 
art. This is not the fault of the manufacturer because it 
takes time and effort, as well as capital, to develop new sets. 
There is also such a thing as style, and the tendency of oth- 
er manufacturers. 

The important point, however, is that new things are 
continuously being developed. Every year new tubes, more 
sensitive, more efficient, are being placed upon the market. 
Such tubes are immediately available to the builder and to 
the experimenter. Thus, SHORT WAVE CRAFT magazine, 
has for many years built special sets, far in advance of the 
regular manufactured product. This can easily be checked 
up by perusing back numbers of the magazine. 

It is one of the heritages of the short -wave enthusiast 
that he always demands the best and latest development. 
first. The minute a new circuit or a new development or a 
combination of both is published, he will wish to be the 
first one to build such a set. This situation will prevail 
for many years to come, if not forever. And this is what 
makes the radio art the exciting sport that it is. 

The pioneering and adventuring spirit is still rampant in 
the breast of every young man who has the radio fever, and 
this is apt to continue indefinitely. When it is Impossible 
for the young man to become an explorer in person, at least 
he can become, with modest means, an explorer of space. 
for there is nothing quite so exciting as building a brand 
new set with brand new means which the ro,lio art plains 
at the radio enthusiast's disposal. 

SHORT WAVE CRAFT IS PUBLISHED ON THE 1st OF EVERY MONTH 
This is the .June 1935 Issue -Vol. VI, No. 2. The Next Issue Comes Out .lune 1 

Editorial and Adrertis,ay Offices, 99 -101 Hudson Street, New Marl: City 
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Short Waves 
At the 

Hauptmann Trial 

Short waves played a most impor- 
tant role in the famous million -dollar 
Hauptmann trial. Two tiny short -wave 
transmitters were secretly carried by 
reporters into the courtroom and were 
used to signal the jury's verdict to other 
reporters outside the locked courtroom. 
Short -waves will undoubtedly play many 
similar important roles in the future. 

SHORT waves played a very important rôle, in 
fact one of the most important of all, at the famous 

million -dollar Hauptmann trial, where they were 
called into action by the most important news- gather- 
ing organization in the country -the famous Associ- 
ated Press. It is a long story, but briefly, here is 
what happened. If you listened to the radio reports 
which gave the jury's verdict on that eventful night 
when they walked into the courtroom, you will re- 
member that the first verdict given over the broad- 
cast stations was to the effect that Hauptmann had 
been found guilty, with a recommendation for mercy, 
which meant life imprisonment. A few minutes later 
a second broadcast came over the networks to the 
effect that he had been found guilty of murder in 
the first degree, which meant the electric chair. 

The reason? Oh, just a little mixup on some short- 
wave code signals, and it happened in this manner. 
The Associated Press reporter who carried a tiny 
transmitter with battery and all concealed in an ordi- 
nary leather brief -case, sat at the press table and if the 
jury's verdict was "Guilty- Recommendation Mercy - 
Life Imprisonment" the A.P. code signal for this 
verdict was four dots. An A.P. telegrapher sat at his 
key in the cupola above the courtroom and suddenly 
was startled by hearing a signal of four dots in his head- 
phones. 

But the four signals which he heard, sad to relate, did 
not emanate from his buddy's transmitter in the little port- 
folio lying so innocently on the table in the court -room. 

SHORT WAVE 
In the illustration 
at the right and be- 
low the dotted ar- 
row indicates the 
Associated Press 
secret short -wave 
signal, which the 
telegrapher in the 
room above the 
court expected to re- 
ceive. Instead he re- 
ceived a similar sig- 
nal from an un- 
known transmitter. 
which had an en- tirely different 
meaning, as ex- 
plained in the ar- 
ticle. 
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Unknown to the general public and in fact to any of the court offi- 
cials in the famous Hauptmann trial, was the fac that two tiny short- 
wave transmitters were carried into the courtroom to signal the Jury's 
verdict to the outside newspaper world. By a peculiar mixup in the 
signals the wrong verdict was signaled to the press and radio bureaus 
as explained in the accompanying article, but this was rectified a few 

moments later as radio listeners will recall. 

Unknown to either of the two A.P. news -gatherers was the 
fact that the New York Daily News also had a reporter 
in the courtroom with a second short -wave transmitter, this 
one being hidden in a small overnight bag. Just to make 
things interesting the Daily News man's code signal to 

his coworker on the outside of the 
locked courtroom was four dots to indi- 
cate that the jury had entered the 
courtroom! So behold, here is what 
happened! The Daily News reporter 
sent the four dot signal, the A.P. tele- 
grapher in the cupola above the court- 
room heard them and presto -out to 
a waiting world flashed the news via 
his trustworthy telegraph key that life 
imprisonment was Hauptmann's fate! 

(Continued on page 103) 

One of the short -wave transmitters car- 
ried by a reporter into the courtroom at 
Flemington was concealed in a small 
leather brief-case-Take a look at this 
photo! SHORT WAVE CRAFT described 
how to build a short -wave set in a brief- 
case in the June 1932 issue -three years 
ago! With a slight change in the connec- 
tions, this receiver is easily converted into 
a transmitter for code signals, such as 
those used at the Hauptmann trial. 
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Short Wave Snapshots 
Interesting Applications of Short Waves Including 

Sets Aboard Planes, Bobsleds and Ham 
Communications 

Above -Short Waves recently carried a running description of the 
sensations experienced in the mile and one -half run of this tob- 
sled at Lake Placid, N.Y. At times the bobsled reached a speed of 
70 miles an hour. The young man shown in the "close -up" is 
Eugene S. Darlington. youthful General Electric Co., engineer, and 
he is carrying a portable 7 -meter radio transmitter on his back, 
which is complete with batteries and all the "trimmings ": the 
microphone is shown suspended on his chest. The short -wave 
voice signals from the transmitter aboard the speeding bobsled 
were picked up and transferred to another transmitter in the 
vicinity, which relayed them on to Lake Placid Village. where the 
voice was picked up by an all -wave receiver and fed into a tele- 
phone line to Schenectady, where it was re- broadcast by station 
WGY and its short -wave "pal," W2XAD. 

The top left photo shows a new plane built for the Viceroy of 
India, which is fitted with the latest Marconi short -wave receiver 
and tra n,m it tir. 

Shades of Heinrich Hertz! Yep-a 11am station of 1916 
vintage! Transmitter, receiver, an' everything. On the 
wall is a membership certificate of the "Radio League of 
America," established by Hugo Gernsback, editor of this 
magazine. This station operated on 200 meters, real short 
for that period, and the receiver was a "1- tuber," observ- . able in the center of the photo. Note the rotary spark 
gap at the right and the oscillation transformer made 
of copper ribbon, just below the gap! Roswell J. Parker. 

+A Japanese Ham operating an amateur transmitter and 
receiving station in Japan under the license call J1DM. 
The picture shows 18 -year -old Seichiro Handa, a stu- 
dent; apparently he has not heard of the depression 
(a very common subject of conversation in the occi- 
dent) judging by the size of the meters on his control 
hoard above the table. More power to him! 

At the left -fourteen -year -old radio amateur, George 
Alan Bryan of Derby. England, who is reputed to be 
one of the youngest European Ham station operators. 
His call letter is G2AFV. 
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SHORT 
WAV E 

SCOUTS 
15TH TROPHY WINNER 

Robert Graham, 314 W. Eldridge 
Ave., Flint, Michigan 
55 Stations; 43 Foreigns 

THE editors are pleased to announce 
the award of the fifteenth trophy 

cup to Robert Graham of Flint, Mich., 
for his excellent list of short -wave 
stations submitted with verifications. 
Mr. Graham's list contained 43 foreign 
stations and 12 United States stations. 
Our new rules only required 50 percent 
foreign stations in the list and Mr. 
Graham has therefore plenty of "for - 
eigns" to spare. Mr. Graham rolled up 
this very fine list of short -wave sta- 
tions on his Hammarlund Comet Pro, 
using an 85 -foot flat -top antenna and 
a connection to a water pipe for a 
ground. Mr. Graham states in his let- 
ter accompanying the list of stations, 
that he has been a reader of SHORT 
WAVE CRAFT practically since the first 
issue. The list of stations submitted 
by Mr. Graham was accompanied by 
the required notarized statement that 
he had personally listened to all of the 
stations in the list during the thirty - 
day period between Dec. 13, 1934, and 
Jan. 12, 1935, and in accordance with 
the rules, that all verification cards 
entered with the list were received in 
reply to reports sent to the respective 
stations during this specified thirty - 
day period. 

IMPORTANT: Do not fail to re- 
member that all the entries must now 
be entered according to the new rules 
which are herewith reprinted for the 
benefit of those who intend submitting 
lists of stations. Read the new rules 
ca re fully ! 
Briefly they are: The Trophy will go to the 
person submitting the "greatest number of veri- 
fications!" No unverified stations are required! 
Also. at least 50 per cent of the verifications 
submitted must be for stations located OUTSIDE 
of the country in which the entrant resides. Only 
letters or cards specifically verifying reception 

of a given station will be considered. 

MR. GRAHAM'S LIST: FOREIGN STATIONS 
HP5B 6030 Kc. Daily, 8 -10:30 p.m.: Estacion 

Radiodifusora Miramar. Panama City, 
Rep. of Panama. "Radio Miramar" 

COC 6010 Kc. Daily. 9:30 -11:30 a.m., 4 -7 
p.m.; Sat.. 11:30 p.m. -12:30 a.m.: 
Havana, Cuba. 

YV5RMO 5850 Kc. Daily. 5:15 -9 p.m.: Mara- 
caibo. Venezuela. "Ecos del Caribe" 

COH 9428 Kc. Daily, 5 -6, 8 -9 p.m.; Havana. 
Cuba. 

HEX 5980 Kc. Tues.. Fri., Sun.. 8-10 p.m.; 
Santo Domingo. D.R. 

ORK 10330 Kc. Daily, 2:45 -4:15 p.m.: Radio 
Ruysselede, Ruysselede, West Flanders, 
Belgium. 

DJA 9560 Kc. Daily, 8 -11:30 a.m., 5:15 -9 :15 
p.m.: Berlin, Germany. 

DIN 9540 Kc. Daily, 3:45 -7:15. 8 -11:30 a.m., 
6:15 -10:45 p.m.: Berlin, Germany. 

DJC 6020 Kc. Daily, 12 -4:30, 5:30 -10:30 p.m.: 
Berlin. Germany. 

Radio -Coloniale 15243 Kc. Daily, 7 -11 a.m. or 
1 p.m.; Paria. France. "Ici Pares 
Radio -Coloniale" 

Radio -Coloniale 11875 Kc. Daily, 11:15 a.m. - 
2:15 p.m.. 3-6 p.m.: Paris, France. 
"Ici Paree Radio-Coloniale" 

SHORT WAVE 

Radio -Coloniale 11720 Kc. Daily, 7 -10 p.m., 11 
p.m. -1 a.m.: Paris, France. "Ici 
Paree Radio -Coloniale" 

YV3RC 6150 Kc. Daily, 4 :30-10 p.m.: "Radio- 
difusora Venezuela," Caracas, Vene- 
zuela. 

PRADO 6620 Kc. Thur., 9 -11:30 p.m.: Radio - 
difusora de "El PRADO," Riobamba, 
Ecuador. 

PRF5 9501 Kc. Daily exc. Sun., 5:30 -6:15 
p.m.; Comp. Radio Internacional de 
Brazil, Rio de Janeiro, Brazil. 

GBU 12290 Ke. Irregular : Rugby. England. 
GBS 12150 Kc. Irregular ; Rugby. England. 
GCB 9280 Kc. Irregular: Rugby, England. 
YV2RC 6112 Kc. Sun., 1:30 -10:30 p.m.; Daily 

exc. Sun., 11 a.m. -1:30 p.m.; Mon., 
Thur., Sat., 4:45 -10 p.m. ; Tues., 
Wed., Fri., 4:45 -9:30 p.m.: "Broad- 
casting Caracas" Caracas. Venezuela. 

HJ1ABB 6447 Kc. 11:45 -1 p.m., 5:30 -10 p.m.; 
"La Voz de Barranquilla," Barran- 
quilla. Col. 

PRADO 15410 Kc. Sun. afternoon; Riobamba. 
Ecuador. 

CT1AA 9600 Kc. Tues.. Thur.. Sat., 4:30- 
7 p.m.; "Radio Coloniale," Three 
Cuckoo Calls. Lisbon, Portugal. 

HC2RL 6666 Kc. Sun., 5:46 -7:45 p.m.; Tues., 
9:16 -11:15 p.m.; Guayaquil, Ecuador. 

PCJ 15220 Kc. Irregular -Relays PHI Sun.; 
"Philips Radio," Eindhoven. Holland. 

HJIABG 6042.5 12 -1 p.m.. 6 -10 p.m. daily; 
Sun., 1-6 p.m.; Barranquilla, Colom- 
bia. 

CRAFT for JUNE, 1935 

FIFTEENTH 

"TROPHY CUP" 
WINNER 
Presented to 

SHORT WAVE SCOUT 
ROBERT GRAHAM, 

FLINT, MICA. 

For his contribution toward the 
advancement of the art of Radio 

by 

Magazine 

ON this page is illustrated the hand- 
some trophy which was designed by 

one of New York's leading silversmiths. 
It is made of metal throughout. except 
the base, which is made of handsome 
black Bakelite. The metal itself is 
quadruple silver- plated. in the usual 
manner of all trophies today. 

It is a most imposing piece of work. 
and stands from tip to base 22'Fs ". The 
diameter of the base is 7%" . The 
diameter of the globe is 5% ". The 
work throughout is first- class, and no 
money has been spared in its execu- 
tion. It will enhance any home, and 
will be admired by everyone who sees it. 

The trophy will be awarded every 
month, and the winner will he an- 
nounced in the following issue of 
SHORT WAVE CRAFT. The winner's 
name will be hand engraved on the 
trophy. 

The purpose of this contest is to ad- 
vance the art of radio by "logging" as 
many short -wave phone stations, ama- 
teurs excluded, in a period not exceed- 
ing 30 days. as possible by any one con- 
testant. The trophy will be awarded to 
that SHORT WAVE SCOUT who has 
logged the greatest number of short- 
wave stations during any 30 -day period. 

HONORABLE MENTION 
AWARDS 

(None this month.) 

RV59 6000 Kc. Daily. 3 -6 p.m.; Moscow. 
RNE 12000 Kc. Sat., 10 -11 p.m., 6 -7, 10- 

11 a.m. ; Moscow, U.S.S.R. 
CEC 15865 Kc. Irregular; Santiago, Chile. 
CEC 19680 Kc. Irregular ; Santiago, Chile. 
VK3LR 9580 Kc. 3 -8 a.m., daily; Lyndhurst, 

Victoria, Australia. 
TGF 14485 Kc. Irregular; Guatemala City, 

Guatemala. 
LSN 9890 Kc. Irregular ; Hurlingham, Argen- 

tina. 
LSL 7901 Kc. Irregular; Hurlingham, Argen- 

tina. 
LSQ 14845 Kc. Irregular ; Hurlingham, Argen- 

tina. 
DJE 17760 Kc. 8 -11:30 a.m., daily; Berlin, 

Germany. 
I2RO 6085 Kc. 6-7 :30 p.m., Mon., Wed., and 

Fri. Rome. Italy. 
CJRX 11720 Kc. 8 -12 p.m.. Sun. 3 -10 p.m.; 

Winnipeg, Manitoba. 
CIRO 6150 Kc. Same as CJRX ; Winnipeg. 

Manitoba. 
COPS 13285 Kc. Irregular ; Drummondville, Que- 

bec. 
CGA4 9330 Kc. Irregular ; Drummondville, Que- 

bec. 
CGAB 4905 Kc. Irregular: Drummondville, Que- 

bec. 
V E9DN 6005 Kc. Sat., 11 :30 p.m. -12:30 a.m.; 

Montreal. Quebec. 
VE9GW 6090 Kc. Mon.. Tues., Wed., 3 -12 p.m.; 

Thora., Fri., Sat.. 7 a.m. -12 mid- 
night. Sun., 1 -9 p.m.: Bowmanville, 
Ontario. 

UNITED STATES OF AMERICA 
WNC 15055 Kc. Irregular Hialeah. Fla. 
KWO 15415 Kc. Irregular; Dixon. Calif. 
KWU 15355 Kc. Irregular ; Dixon, Calif. 
W2XAF 9530 Kc. Daily, 6:30 -11 p.m.; Sche- 

nectady, N.Y. 
W2XAD 15330 Kc. Daily, 2 :30-3 :30 p.m.; Sche- 

nectady, N.Y. 
(Continued on page 120) 
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The Ionosphere 
Where Short Waves 
Are Reflected By W. M. Goodall' 

At one time it was thought that there were two general ionized 
regions, an upper and a lower. As a result of recent researches 
it is now known that the ionosphere is composed of at least five, 
and possibly more, reflecting regions, the heights of which are 
not constant and may even shift relative to each other. 

WHEN you pick up your telephone 
and talk with a friend in Europe, 

South America, or Hawaii, the radio 
waves commonly employed to carry 
your voice do not cling to the earth in 
their journey, but reach their destina- 
tion after being reflected from some 
point high in the atmosphere. For 
short -wave transmission, it has been 
known for some time that as the re- 
ceiver is moved away from the trans- 
mitter, the received signal becomes 
weaker and at a comparatively short 
distance -from 50 to 100 miles -dis- 
appears entirely into the background 
of noise. As the distance is further in- 
creased, however, the signal will re- 
appear, and become strong. This phe- 
nomenon is known as the "skip" effect. 
Its observation led to the inference 
that short -wave signals are returned 

'ltadio Resew., h. hell Telephone Laboratories. 
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to the earth at great distances front 
the transmitter by being reflected frcm 
some of the upper layers of the atmo- 
sphere. Without such a reflecting 
region, long- distance radio communica- 
tion by short waves would be impossi- 
ble. It is obviously desirable to have 
as sound a knowledge as possible, both 
of the physical nature of this region 
and of the method by which radio 
waves are propagated through it. With 
this in view, experiments have been 
carried on for some time by J. P. 
Schafer and the writer at the Deal 
Laboratory. 

Early in 1882, Balfour Stewart had 
suggested the existence of a conducting 
layer high in the atmosphere to ex- 
plain variations in the magnetic field 
of the earth. In 1902, Kennelly and 
Heaviside had independently also used 
the assumption of a conducting layer 
to provide a mechanism capable of re- 
flecting radio waves. In spite of these 
early suggestions, however, it was not 
until the last decade that experiments 
had been carried out which were suf- 
ficiently direct to satisfy the few who 
held to the bitter end that a conduct- 
ing layer is an unnecessary assumption. 
Today, however, no one questions its 
existence. The evidence admits of no 
other interpretation. 

Present -day knowledge of conductiv- 
ity in gases suggests that this conduct- 
ing layer is an ionized region of the at- 
mosphere. Ultra- violet light from the 
sun is, under favorable conditions, a 
powerful ionizing agency, and might 
well produce these ionized regions. 
From measurements made by the Lab- 
oratories during a recent solar eclipse, 
moreover, it appears that the sun is 
largely responsible for ionization in at 
least two of the reflecting regions of the 
upper atmosphere. 

The atmosphere surrounding the 
earth may be divided into two or more 

Fig. 2 -Photo at left: 
Ionosphere measurements 
are made in a small build- 
ing with transmitting 
a n d receiving antennas 

stretched above it. 
C 

Fig. 3 -A pattern on a 
cathode ray tube furnishes 
the necessary data for cal- 

culating virtual heights. 
4' 

Fig. 7- (Left) Possible 
multiple paths for radio <- transmission. 

VIRTUAL 
HEIGHT 

IONIZED REGION 

ACTUAL 
HEIGHT 

i 
Fig. 1 -Radio waves are not reflected as 
light from the surface of a mirror, but in 
effect curve around at a decreased velocity. 

layers. The lower of these, extending 
upward to about eleven kilometers 
above the earth, is known as the tropo- 
sphere. In this region clouds form and 
temperature decreases in proportion to 
altitude. In the region above this level, 
called the stratosphere, the tempera- 
ture does not vary with altitude and 
cloud formations of the type found in 
the troposphere never appear. It is 
in a still higher region that radio 
waves are reflected, and it has been 
suggested that this latter region be 
called the ionosphere, a name that was 
derived from its most important at- 
tribute- ionization. 

A convenient method of studying the 
ionosphere is to measure the time re- 
quired for a radio signal to travel to 
the reflecting layer and back to the 
earth. Knowing the velocity of the 
waves, one can easily compute the dis- 
tance to the point of reflection from 

(Continued on page 116) 
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GO- GET -'¢m 2" for the 
Here is a very nifty 2 -tube short -wave 
receiver which gives a 3 -tube perform- 
ance and operates in conjunction with 
batteries. The author also clearly ex- 
plains a good many technical terms 
and considerations for the benefit of 
the beginner. 

OUR reader's correspondence has indicated that there 
are a great number of newcomers to the already great 

number of short -wave fans and it is for this group that 
this simple battery- operated receiver is intended. 

Those just starting in the realm of short waves of course 
are not so familiar with the various terms used and for 
this reason we will endeavor to clarify a few of the most 
confusing along with the description of this 2 -tube set. 
The reason we selected a battery receiver is because the 
majority of beginners seem to "cut their teeth" on bat- 
tery- operated sets; probably because they are the most 
simple to construct. 

R FC., 25-MN -. ... r C4 
0I- 
mo - R2 

5Ów 

R3 0.25-MEC 

MM C - 4 Sv 

.,(Ouf 11.n 
C. B- +A 2ro3V -A C- 13 5v Bi.13$v 

Physical and schematic diagrams of this excellent 2 -tube 
"battery- operated" receiver. 

By George W. Shuart 
W2AM N 

This set uses a type 19 tube, which serves as a detector 
and one stage of audio amplification. This tube can serve 
this dual purpose because it consists of two separate 3- 
element tubes in a single glass envelope. The second tube 
used is a power pentode having five elements. The entire 
receiver is mounted on a metal chassis and we strongly 
advise the builder to us the metal chassis because it allows 
neater and more efficient construction than could be had if 
a wood base board were used. 

Referring to the diagrams, we have shown both physi- 
cal and schematic; the most critical part of the entire set 
lies in the tuned circuit and its associated components. 
They are, the coil and tuning condenser, which are marked 
Ll, L2 and C1, the grid condenser and grid -leak, C2 and 
R1. These parts of the circuit together with the detector 
tube are the heart of the whole receiver, because upon 
them depends the sensitivity of the set. 

The values shown in the diagram give the best results. 
These values could be expressed in two different ways. For 
instance Cl is shown as 140 mmf. It could also have been 
expressed as .00014 mf. By looking at the figures we im- 
mediately see that we have made a decimal of the 140 by 
moving the decimal point six places to the left and then 
dropping the one in. Changing .00014 mf. to mmf. is just 
the reverse -move the decimal six places to the right and 
add an m. (140 mmf.). For simplicity the decimal is 
dropped entirely as it is of no consequence when to the 
extreme right of a number. 

The resistor Rl is 2 megohms or two million ohms. To 
change ohms to megohms we perform the same operation 
as we did when changing from mmf. to mf. In other words 
R2, 50,000 ohms in the diagram, could have been expressed 
.05 meg. simply by moving the decimal point six places to 
the left. Changing from megohms to ohms the decimal 
point is moved six places to the right. We hope this will 
help the inexperienced reader in identifying condensers 
and resistors either when reading diagrams or when try- 
ing to select parts from catalogs which do not happen to 
use the same terminology he is accustomed to. 

Another very important point in set construction is the 
proper coil connection. A great percentage of failures can 
be attributed to the coil. In all sets where the tickler is in 
the plate circuit of the tube, the windings should both be 
wound in the same direction. The plate will then connect 
to the lead of the tickler which is farthest away from the 
grid coil and the grid condenser and grid -leak will be con- 
nected to the terminal of the coil which is farthest from 
the tickler; in other words the two outer leads always go 
to the plate and grid of the tube. The tickler will then al- 
ways be at the ground side of the grid coil, where it is sup- 
posed to be. 

The antenna trimmer or coupling condenser also plays 
an important part and trouble caused by it is hard for the 
beginner to find. If the capacity of the condenser is large 
it will block the detector tube on the shorter waves and 
prevent oscillation. Many fans have obtained fine results 
on the 100 to 200 meter coil and nothing on the low wave 
coils, simply because this antenna condenser has a large 
minimum capacity. The usual run of 35 mmf. condensers 
have a very low minimum capacity and will serve nicely. 
If your set fails to oscillate on the low waves, disconnect 
the antenna from the set and if oscillation is obtained 
you can bet the condenser capacity is not low enough. 
That is so if the values in the circuit are as specified 
in the particular diagram that you are following. 

If the set does not oscillate with the antenna discon- 
nected then the trouble lies either in improper coil design 
or the detector tube is not supplied with the proper volt- 
ages or the tube itself may be defective and cause lack of 
oscillations on the lower waves, although it may work fine 
on the higher waves. 

The Audio Amplifier 
In the audo frequency portion of the set we have one 

triode of the 19 as the first stage and a 33 pentode as the 
second stage. These two stages of high -gain audio will op- 
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BEGINNER 
CIVES 3 -Tube Results 
erate a magnetic speaker on the average station, although 
the receiver is best suited to earphone operation. Coupling 
between the audio stages and the detector is accomplished 
by the two condensers C4 and C5, resistances and con- 
densers being used in place of the usual transformer. A 
very important consideration in the audio amplifier is the 
grid bias (C bias) which produces better tone qual- 
ity and lowers the plate current of the tubes and thus 
results in a considerable saving in battery power. 
Three 4.5 volt C batteries should be used; 
the full voltage should be applied to the grid 
of the 33 and the grid return of the first 
stage should be connected at the 
4.5 volt tap nearest the plus side of the 
group. In order to reduce the high 
pitch hissing noise of the pentode we 
use a .006 mf. condenser and connect 
it from the plate to B minus. This also 
will elfin- .inate any tendency of the am- 
plifier to howl. 

A Few Words About Leads 
In building short -wave receivers 

there are two very important things to 
remember -these are short leads in 
the RF portion and securely soldered 
connections throughout the entire set. 

By short leads in the RF portion we 
mean all leads from the antenna post 
to the grid and plate of the detector. 
This takes in the plug -in coil, the tun- 
ing condenser, the grid condenser and 
the grid -leak. Place the different parts 
so that these leads will be naturally 
short. The length of the leads in the 
other part of the circuit is not so im- 
portant although they should not be 
made any longer than necessary. Other 
than the length of the leads the next 
important consideration in set con- 
struction is the manner in which the 
leads are soldered. Use a hot iron and 
be sure that the joint is not moved 
until the solder is cooled, otherwise 

The "Go -Get -'em 2" in 
operation -So simple 
to tune anyone can 
roll in the "foreigns" 
without half trying. 
It is also extremely 
quiet as it is battery - 

operated. 

75 

the joint will be ineffective. 
The battery power needed to run 

this receiver consists of three 45 volt 
B batteries and two 1.5 volt dry cells 
or their equivalent. The 20 -ohm rheo- 
stat is used to adjust the filament volt- 
age to the required two volts. If one 
has no voltmeter for measuring the 
voltage, then the rheostat should be 
turned on no farther than the point 
which gives proper results. 

Parts List for Beginner's Set 
1 -140 mmf. variable condenser, Ham - 

marlund (Bud). 
1 -100 mmf. condenser, Aero -vox. 
1 -pr. phones. Cannon -Ball. 

1 -500 mmf. condenser, Aerovox. 
2 -.1 mf. condensers, Sprague (high 

frequency type). 
1 -.5 mf. condensers, Sprague. 
1 -600 mmf. mica condenser, Aerovox. 
1 -35 mmf. variable condenser, Ham - 

marlund (Bud). 
2 -',á meg. resistors, Lynch. 
1 -2 meg. resistor, Lynch. 
1 -20 -ohm rheostat, Electrad. 
1 -Set of plug -in coils Na -Ald, (Ham - 

marlund). 
1-4 -prong isolantite socket, National. 
1-6 -prong isolantite socket, National. 

(Continued on page 114) 

Top and bottom views of the excellent beginner's receiver, showing placement of the various parts. 
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MAGNI-DIAL SSW Tufnng 
By H. E. McCann 

POINTER TO BE AS 
LIGHT AS POSSIBLE. 

TIP TO BE SLIGHTLY 
BENT 

l0 

POINTER BENT TO CLEAR ANY 
OBSTRUCTION ON THE FACE 

OF THE CABINET 

SEGMENT OF A GRADUATED DIAL 20" IN DIAMETER IN STALLED ONTHE 
FACE OF A CABINET. AND POINTER ATTACHED ON THE TUNING KNOB. 
THE DIAL DIVIDED IN 1/32 OF AN INCH, WHEN THE POINTER. MOVES 
7 INCHES ON THE DIAL OR 224 DISTINCT MOVEMENTS THE ACTUAL 
TUNING KNOB WILL MOVE ONLY 7/16 OF AN INCH. 
INSIDE THE T /16" SPACE IT WILL BE IMPOSSIBLE TO MAKE 224 CLEAR AND 
DISTINCT MOVEMENTS. WITH THIS ARRANGEMENT STATIONS MAY BE TUNED IN 
AND OUT WITH A MOVEMENT OF ONLY 1/B OF AN INCH ON THE DIAL. 
THIS DESIGN CAN BE MADE LARGER OR SMALLER AS DESIRED, BUT THE LARGER 
DIAMETER THE BETTER FOR FINER MOVEMENT OF THE POINTER. 

7- 

RIGIDLY FASTENED ON THE 
KNOB BY GLUE OR 

OTHER LIQUID CEMENT 

7' 
16 

HINGE 
PIN 

KNOB 

1111NTER 

DETAILS OF POINTER. ON 
A DOUBLE TUNING KNOB 

20" DIA. DIAL 

DIAL ARRANGE- 
MENT ON A 

SINGLE TUNING 
DIAL 

TUNING KNOB 

DIAL ARRANGEMENT ON A DOUBLE TUNING KNOB RADIO. 

The drawing above shows a very interesting and practical way in a hich to greatly simplify the problem of short -wave tuning. 
A greatly lengthened indicator is employed with a highly magnified scale, the needle serving either as an indicator or as the 

actual tuning device. 

THE illustration herewith shows a 
practical idea which the writer has 

worked out and employed very success- 
fully in tuning in stations halfway 
round the world, with the greatest of 
ease. One of my principal experiences 
with this greatly magnified dial for 
short -wave tuning has been in connec- 
tion with the McMurdo Silver Master- 
piece 2 All -Wave receiver. With one 
of these large dials fitted to this set I 
have been able to easily tune in Berlin, 
Moscow, Paris, Buenos Aires, Madrid 
or London (on the 20 -inch diameter 
dial; at the writer's location, Cavite, 
Philippine Islands.) I can tune in any 
one of these stations and lose them 
again when I move the dial indicator 
1/16 of an inch, either to the right or 
left of the exact point where the sta- 
tion comes in clearly. 

As shown on the drawing for 
example, a section of the 20 -inch di- 
ameter circle about 7 inches long can 
ordinarily be used. Now, if you divide 
this 7 -inch segment into 1/32's of an 
inch, this means that you can very 
easily and accurately move the tuning 
knob 224 times, each movement cover- 
ing the space of 1/32 inch, but on the 
knob alone these 224 movements in a 
space of 7/16 of an inch would be 

Magni -Dial Easy 
to Build 

The greatly magnified dial 
portrayed on our front cover 
should prove a godsend to 
short -wave fans. This idea 
may be applied in the manner 
shown on the cover or the 
long indicating needle may be 
used as the actual tuning con- 
trol itself. 

practically impossible, without the use 
of this or a similar design to allow the 
knob to be moved 224 times an equal 
distance in any one direction inside the 
space of 7/16 of an inch. 

Receivers equipped with double 
tuning knobs may have a long pointer 
like that illustrated fastened on each 
knob, and used with half a ring or 
circle of the scale for each knob. In 
this case it will be found best to hinge 

the pointer at its center so as to com- 
plete a turn; the pointer or indicator 
is then started again, thus going twice 
around the half dial as shown in the 
drawing. 

As the drawing makes perfectly 
clear, this design can be used in many 
different ways and on practically all 
radio receivers regardless of the fact 
that it uses one or two tuning knobs 
or controls. 

The principal advantage of this idea 
is that it need not cost practically any- 
thing and only requires a little in- 
genuity on the part of the set owner 
who wishes to adopt it. As the reader 
will at once realize upon a little re- 
flection, there are many different ways 
in which this magnified dial idea can be 
figured out and the form of the dial 
and its angular spread will in many 
Lases be dictated by the design of the 
particular receiver you happen to own 
or operate. In some cases the dial may 
have the graduations spread out over 
a half circle. Another angle of this in- 
vention is that you may simply use the 
new long indicating needle 10 inches 
in length for example, merely as an 
indicator and not as the actual tuning 
control to be set by grasping the end 

(Continued on page 103) 
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Short Wave SCOUT NEWS 
E. M. Heiser, Brecksville, Ohio, Reports 

ALTHOUGH some evenings were very 
noisy, the past period (Feb. 20 to Mar. 

20) was very fine on the 49 -meter band. 
South American stations, especially, came 
in well. The European stations on this 
band were not heard very often, but were 
very loud when they did come in. 

The 25- and 31 -meter bands have been 
getting better, while the 10 -meter band 
has been weak, although KKP comes in 
very loud any time of the year. 

YV6RV is operating on about 46.01 me- 
ters now and comes in very loud. The call 
of this station is hard to get, as some- 
times it sounds like YV6RV and at other 
times like YV5RV. 

Some stations were heard, which had 
not been heard for some time; as follows: 
KEJ on 33.29 meters; LSN on 30.30 meters; 
DJN on 31.45 meters; OAX4D on 51.8 me- 
ters; KKQ on 25.08 meters; and KIO on 
25.68 meters. 

A verification has been received from 
HI1A on 6185 kc. or 48.89 meters. They 
operated from 12:20 to 2:20 p.m. and from 
8:20 to 10:20 p.m. daily. Also from HVJ 
who operate as follows: 10:30 a.m. to 10:45 
a.m. on 15,121 kc. or 19.84 meters; 2:00 
p.m. to 2:15 p.m. on 5,969 kc. or 50.26 me- 
ters. On Monday they speak Italian; Tues- 
day, English; Wednesday, Spanish; Thurs- 
day, French; Friday, German, and Satur- 
day, Dutch. Identification signals are, the 
tick -tock of the studio clock; bells of 
Saint Peter strike the hour and the open- 
ing and closing words are, "Laudetur Je- 
sus Christus. " -Edward M. Heiser, Rt. 2, 
Box 124, Brecksville, Ohio. 

Turning the Dials at Angelo Centanino's 
S.W.C. Listening Post at Freeport, Pa. 

YV6RV in Valencia, Venezuela, has 
changed their wavelength to 46.01 me- 

ters. 
2R0 Rome, Italy, has changed the wave- 

length for the afternoons and South Am- 
erica broadcasts to 31.13 'meters, and 
lately CT1AA has been on 31.28 meters, 
the same wavelength as that used by 
W3XAU. 

W9XAA on 49.34 meters has been broad- 
casting a German program, mornings 9:45 
to 10:45 a.m., E.S.T. Don't mistake this 
with one of the new German transmitters. 

Some morning at 10:25 a.m. set your 
dial at 19.84 meters and you should hear 
bells ringing. This is station HVJ, Vati- 
can, Rome. Italy, which is operating daily 
from 10:30 to 10:45 a.m. They give a talk 
in Italian on Mondays. English on Tues- 
days, Spanish on Wednesdays, French on 
Thursday, German on Fridays, and Dutch 
on Saturdays. 

Germany operates three transmitters 
nightly, and on the morning of Mar. 7, 
they were operating three stations; DJA, 
DJN, and DJB, for North America at 10:00 
a.m. 

DJD on 25.49 meters broadcasting for 
Africa is coming in good from 3:30 to 
4:30 p.m., E.S.T.; the news in English is 
given at 4:15. 

HP5J, 3t.28 meters, is coming in fine; 
they call themselves the "Voice of Pana- 
ma." 

HI1A in Santiago de Caballeros, Domini- 
can Republic, comes in fine nightly. They 
have been moving around a bit lately and 
at the present writing are on 48.50 meters. 

PCJ on 19.71 meters has been testing 
and asking for reports. They send a very 
nice card showing a birdseye view of Phil - 
lip's Radio Laboratories in Huizen, Hol- 
land. 

PRF5 on 31.56 meters, Rio de Janeiro, 
Brazil, also sends a nice card giving three 
views of the station; they are rated at 60 
kw. power. -Angelo Centanino, Box 516, 
Freeport, Pa. 

Listening Post Report for 'larch from 
John Sorensen, Bronx, N. Y. 

STATIONS heard and logged this 
month are: GSA - GSB - GSC - 

GSD - GSE - GSF - GCW - DJA - 
DJC - DJD - DJE - DJN - ORK - 
EAQ - HBL - HBP - CT1AA - CT1GO 
-48.4 meters and 24.2 meters -FYA, 19- 
25.2-25.6 meters; HVJ 19.9 meters; Rome, 
on 31.13 -49.3 meters; RW15, 70.6 meters; 
HAT, 55.5 and HAS3, 19.5 meters; PCJ, 
19.9; PHI, 25.6 meters; RNE, 25; RKI, 
19.8 meters. HJ3ABH, 50.1 meters. 

HJ1ABB - HJ4ABE - HJ1ABD, 41.2 
meters; HJ4ABA - MEDELIN, 25.7; 
HJ4ABB - HJ4ABD - HJ3ABE - 
HJ4ABL, 49.1 meters; HJ1ABC, 49.65 me- 
ters; HC2RL - HP5B - HI4D, 46 meters; 
HIH, 44 meters; HI1A, 48.6 meters; 
YV6RV - YV3RC - YV2RC - YV4RC, 
47 meters; YV5RMO - HJN, 49.4 meters; 
COC - COH - CO9GC, Santiago, Cuba, 
48.8 meters; YN1OP, Managua, Nicaragua, 
47 meters; PRF5, PRADO, 45 meters; 
OAX4B, 48.1 meters; OAX4D, 51.8 meters; 
TIEP - TIGPH, 51.7 meters; XEBT - 
HC2ET, 65.2 meters; CO5RY, 42.05 meters; 
CJRO - CJRX - VE9GW - VE9DN, 49.9 

Latest "Hot" Tips for Short - 
Wave Listeners from our 

"OFFICIAL LISTENING 
POSTS" 

meters; VKI, 48 meters, U.S. Army Air- 
port; W2XE, 19 -25 -49 meters; W8XK, 19- 
25-49 meters; W3XAL, 16 -49 meters; 
W9XF, 49 meters; W8XAL, 49 meters; 
W9XAA, 49 meters; W8XAL, 49 meters; 
KEE, 38.8 meters; W09, 48 meters; SG7, 
45 meters; W1XAL - W1XK - W3XAU 
31 and 49 meters; YDA, 49.1 meters; 
VK2ME - VK3ME - VK3LR. 

Also many unidentified stations heard 
mostly in South American; atmospherics 
have been very bad this month, also local 
disturbance (harmonics) has been less 
this month than usual. 

New antenna has been erected here, 480 
feet long, 30 feet high, No. 22 stranded 
copper wire pointed toward E.S.E. German 
amateur was heard on 45 meters, several 
Cubans on 20 and 40 meters, several Ca- 
nadians on 75 -20 meters, many South Am- 
ericans on 40 -41 meters. 

Verifications received this month are: 
YV2RC, Caracas; CT1GO, 48.4 and 24.2 me- 
ters. DJE, 16.8 meters. DFE, 30.5 meters. 

Stations WWDI - WWEC - WWHJ - 
WWDW 3410 kc., 50 watts, Dept. Com- 
merce, Philadelphia, Pa. Lighthouse Serv- 
ice: GAS, 24.5 meters; W9XBS, 2.5 kw., 
64.25 meters, Chicago, Ill. 

Many reports have been sent to South 
American stations but not many replies 
received. 

Frank Hogler's Report, Brooklyn, N. Y. 
RECEIVED a "veri" from RNE, Radio 
Centre. Moscow; they give the follow- 

ing schedule for their stations: Broad- 
casts take place on Monday, Wednesday, 
and Friday, at 12:00 midnight. Moscow, 
time: 4 -6 p.m. E.S.T. on a wavelength of 
1,764 and 50 meters, simultaneously. 

On Sundays on 25 meters, from 6 -8:45, 
10 -11 a.m. and 3 -6 p.m. On Wednesdays 5 -6 
a.m. E.S.T. They also sent program for 
the month in advance and listeners are 

especially asked to mark on this program 
the items which they like best and those 
which they like least and to return pro- 
grams thus marked to the Radio Centre, 
Moscow, U.S.S.R., at the end of the month. 

VE9AS on 6,425 kc., Fredericton, N.B., 
Canada, is heard evenings relaying CRC. 

HRP1 on 42.7 meters is heard testing 
around 10 p.m., E.S.T. This station is lo- 
cated in San Pedro Sula, Honduras. 

CSL on 6,140 kc. "Emissora Nacional," 
Lisbon, Portugal, is heard from 3:30 p.m., 
E.S.T. till CJRO, in Winnipeg, Canada, 
goes on the air and blots him out. 

A "veri" from JVT and M, Tokyo, Japan, 
give the following schedule for their sta- 
tions: Transmitter - 

JVT -6,750 kc. -20 kw. Vertical Dou- 
blet Antenna. 

JVP -7,510 kc.-20 kw. Vertical Dou- 
blet Antenna. 

JVN- 10,660 kc. -20 kw. Vertical Dou- 
blet Antenna. 

JVM- 10,740 kc. -20 kw. Vertical Dou- 
blet Antenna. 

Daily service hour for relaying JOAK- 
7 p.m. -5:40 p.m. (next day) E.S.T. Address 
above station as follows: Kokusai -Denwu 
Ksaiha, Ltd.; Osaka Bldg., Kojimackiku, 
Tokyo, Japan. -Frank Hogler, 222 Wyckoff 
Ave., Brooklyn, N.Y. 

Report from H. W. Hansen, 
Omaha, Neb. 

THE static level was high and only 
the old "stand -bys" were heard here 

fairly good. During the last week due to 
several dust storms and high winds at 
times the large eastern U.S. stations could 
hardly be heard. 

The 19 -meter band remains fairly good in 
the early morning. FYA and DJB come in 
good at times on this band. No foreign 
stations heard here on 25 meters except 
I2R0 which comes in very good. The 31- 
meter band has been the worst of all. 
EAQ coming in good as always, otherwise 
the only other foreigners heard here on 
this band were VK2ME, VK3ME, and COH. 
On 45 meters, HJ1ABB, TIEP, PRADO, 
and HC2RL were heard fairly well. On 49 
meters XEBT, YV5RMO, YV2RC and 
YV3RC and XEBT are coming in fair as 
are the eastern stations. 

I believe after the air has cleared up 
that reception in this section of the coun- 
try will be much better. It seems hard to 
build an antenna here that will work well 
on all bands, I would like to hear from 
some of the other short -wave listeners on 
their ideas of a good antenna. -Harold W. 
Hansen, Rt. 6, Box 169, Omaha, Neb. 

Official Listening Post of Geo. D. 
Sallade, Sinking Spring, Pa. 

WITH spring just around the corner, 
many changes can be expected. To the 

DX fan, these changes are already in evi- 
dence, since the shorter wave lengths em- 
ployed by European broadcasters are now 
audible long after dark. Especially is this 
true of the Pontoise station on 11.71 megs. 
This station is badly heterodyned by a 
new Colombian station. HJ4ABA, located 
in Medellin. This new disseminator is 
heard QSA4 -5, with R8 -9 volume, until 
7:00 p.m. From then on, heterodyne 
whistles prove disconcerting to either sta- 
tion. 

Among the new stations heard at this 
post are: GSL on 6,100 kc, whose schedule 
at present is Saturday, Sunday, Tuesday 
and Thursday nights from 10 -11 p.m.; 
HJ4ABL, who transmits on the same fre- 
quency, is heard on Saturday nights from 
11:00 -11:45 p.m. YV6RV, located in Va- 
lencia, Venezuela, has changed its fre- 
quency to 6520 kc. HJ3ABH, 5,970 kc., is 
heard irregularly at 10:00 p.m. The Bo- 

(Continued on page 109) 
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WORLD -WIDE SHORT- 
Ultra -Shorts in Germany 

DER QUALITATSMARKT, a German 
magazine, which, by the way, is pub- 

lished in three languages- German, English 
and French -the left column on a page be- 
ing printed in German, the center column 
in English, and the right column in French 

This is a picture of the German ultra - 
short -wave apparatus. 

-recently contained several interesting cir- 
cuits for ultra- short -wave transmitters and 
transceivers. 

The first circuit here is a push -pull trans- 
mitter, designed for operation on the 5- 
meter wave band. This unit has two 
triodes connected to opposite ends of a 
single turn coil which completes the plate 
circuit. Tuning is accomplished by two 
small variable condensers at the ends of 
the tuning inductance. The grid circuits 
of the two tubes are aperiodic and are 
isolated by the use of R. F. chokes. 

The appearance of this transmitter is 
shown in the photo. The approximate size 
of the tuning inductance can be seen from 
the relative size of this coil against the 
tubes. 

The circuit of a transceiver of German 
design is shown here, also. It consists 
of two tubes of the receiving variety which 
are connected, one as modulator and the 
other as oscillator. The oscillator also acts 
as a one -tube receiver, so that two -way 
communication by "phone" is possible, 
simply by throwing a switch from one side 
to the other. The values of the parts used 
in this unit are indicated in the schematic 
diagram. 
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Circuit diagram for U.S.W. receiver and 
transmitter. 

The Editors have endeavored to review 
the more important foreign magazines 

covering short -wave developments, for the 
benefit of the thousands of readers of this 
magazine who do not have the opportu- 
nity of seeing these magazines first -hand. 
The Circuits shown are for the most part 
self -explanatory to the radio student. and 
wherever possible the constants or values 
of various condensers, coils. etc.. are 
given. Please do not write to us asking 
for further data, picture- diagrams or 
lists of parts for these foreign circuits. 
as we do not have any further specific 
information other than that given. If 
the reader will remember that wherever a 
tuned circuit is shown, for instance, he 
may use any short -wave coil and the ap- 
propriate corresponding tuning condenser. 
data for which are given dozens of times 
in each issue of this magazine, he will 
have no difficulty in reconstructing these 

foreign circuits to try them out. 

Short -Wave Power Supply 
THE use of electric light lines for sup- 
plying the "B" power to short -wave re- 

ceivers requires special considerations if 
the background noise is to be kept low 
enough to permit DX reception. Short- 
wave sets are much more susceptible to 
such noises, especially in the R.F. and de- 
tector circuits, than broadcast receivers. 

To permit the noise level and hum to be 
reduced sufficiently, Practical and Amateur 
IVireless, an English magazine, recently 
published the circuit of a filter to be added 
to a "B" power unit, or the "B" section of 
the power supply of an A.C. set. 

The filter consists of a group of chokes, 
condensers and resistors connected to the 
maximum output terminals of the unit. A 
30 henry filter choke is connected in series 
with the "B plus," and another in the line 
to the detector plate supply. Four filter 
condensers of about 2 mf. are connected as 
shown, to by -pass the output of the chokes. 
A resistance of 20.000 ohms is connected 
at Rl and a 50,000 -ohm potentiometer is 
shunted from detector "B" to the negative 
terminal. 

This filter unit can be added to an A.C. 
receiver, by opening the "B" leads to the 
tubes and inserting the filter. In sets which 
use separate "B" supply units, the task is 
even easier, as the filter is simply added in 
the leads from the "B" unit to the receiver. 
In addition to reducing the hum and line 

noises, this filter will help to keep the plate 
voltages steady, which is an aid to receiv- 
ing weak and far distant stations. 

Power supply filter for short -wave set. 

A French Short -Wave Converter 
THE circuit here is a representative ar- 
rangement used in France (from Radio 

Magazine T. S. F.) for the reception of 
short -wave signals. There, converters are 
much more popular than in this country. 

This converter uses an Octode tube which 
is similar to our pentagrid converters (2A7 
and 6A7) except for the addition of an- 
other element to increase the maximum fre- 
quency at which the oscillator will work. 

This converter has a single coil, directly 
connected to the aerial for station selec- 
tion. The oscillator section of the Oct ode 
is equipped with the usual two -coil coupled 
with a tuned grid. A two -gang condenser 
accomplishes the tuning of both the aerial 
and the oscillator. The plate of the pen- 
tode section of the tube feeds through a 
condenser to the aerial of the regular 
broadcast set. An R.F. choke in the "B" 
lead prevents the output of the converter 
from being short -circuited through the 
plate voltage supply. 

A series of switches on the three coils 
connect either one waveband or the other, 
or the aerial can be connected directly to 
the broadcast receiver and the converter 
cut out completely. 

The coils, A to F, are designed to cover 
the required wavebands. 

t 
ANT. 

MMF 

y,. ,ß ` 100 
MMF 

1500p 
MS 

`hNl I r `6OO 

TMi OR7-- , 

2A7 

R 

-rZo 11 N_ 

C \ Di 
,ww-/ 600 1-, 1 

-o---. B 

4.'6-10001- - - E 0- 
too 

, ` CHOKE 

- 

I r - 3,500 
OHMS 

a 2 

oD 
T Gy 

I 

/ßAMF Ì J. i 2,000 
OHM$ 

íT r T\ 
GT 0.5-MF` 

x 
150' 0.5-MF. OHMS GND. I 

F I 

(EACH) 

x tBMF. 

V 1.16913 
Ma 

FILTER 
CHOKE 

ÎAMF. 
6- 

" 
IIOV 
A.C. r- 

Circuit diagram of the French short -wave converter using 2 tubes. 
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WAVE REVIEW C. Wd PALMER 

An English Amateur Transmitter 
A RECENT issue of Wireless World 
contained a description of a beginner's 

amateur transmitter which might be of 
interest to American readers. 

The transmitter, which uses four tubes, 
is arranged for both C.W. and phone, and 
is tuned to the 40 -meter band, as the author 
decided this was the most suitable wave- 
band for a beginner to tackle. 

The transmitter itself consists of a mas- 
ter oscillator, driving a power amplifier 
tube. The modulating equipment consists 
of a "class -B" arrangement, having a driv- 
er fed from the microphone and trans- 
former, which actuates a full -wave class 
B tube. This modulator is fed into the 
power amplifier tube. 

The appearance of the complete unit is 
shown in the photo, here, while all essen- 
tial values are given on the schematic dia- 
gram. The aerial coil consists of 16 turns 
of bare copper wire, 14 gauge, wound on a 
ribbed form 2 inches in diameter and 
spaced 5 turns to the inch. The master 

oscillator coil con- 
sists of 22 turns of 
bare copper wire, No. 
14 gauge, wound on 
a form 1% inches in 
diameter and spaced 
7 turns to the inch. 
The latter coil is pro- 
vided with taps at 
every other turn for 
the three contact 
clips, which are situ- 
ated so as to give the 
greatest output. 

This transmitter 
will give the reader 
an idea of what is 
being done in ama- 
teur radio in Eng- 
land -and the circuit 
may be of assistance 
to "amateurs to be." 
You must have a li- 
cense to operate it. Compact English short -wave transmitter. 

Some German Ultra -Short Wave 
Experiments 

AN account of an experimental set -up 
for transmitting on ultra -short waves 

was recently described in Bastelbriefe der 
Drahtlosen -a German radio magazine. 

The device, as described, appears in the 
photo here. The tube is mounted on an 
insulating panel and the grid and plate 
prongs are secured directly to a double 
lecher wire system for radiation purposes. 
A condenser is shunted from grid to plate 
across the two lecher wires and grid and 
plate potentials are fed through R.F. 
chokes consisting of open coils of wire as 
shown in the photo. 

The filament leads are also conducted to 
the tube through twisted leads, thus form- 
ing R.F. chokes in each of the leads from 
the filament, grid and plate supplies. 

Diagram below at left. 

Improved S.W. Frequency - 
Changer 

IN employing pentagrid converter tubes 
or heptodes as they are called in Europe, 

for short -wave superheterodyne sets, two 
difficulties are encountered -first, it is im- 
possible to apply AVC bias to the convert- 
er tube, because the potential induced on 
the control grid from the oscillator section 
above a certain critical frequency exceeds 
the grid bias and causes grid current to 
flow. This grid current flow develops a 
high negative potential which is applied to 
all the AVC controlled tubes, thus reducing 
considerably the sensitivity of the entire 
set. 

The second effect is that the frequency 
of the oscillations generated in the triode 
section are controlled by the tuning of the 

Simple ultra -short -wave oscillator. 

Diagram of improved frequency changer. 

grid circuit and if a grid- circuit trimmer 
is used it will give what is apparently an 
indication of a very sharp tuning of this 
circuit, though what is really happening is 
that the grid- circuit trimmer is in reality 
tuning in other stations or the original 
one out, because it varies the oscillator fre- 
quency. 

The first defect is overcome by using a 
very high- intermediate frequency, But the 
second defect cannot be eliminated so eas- 
ily. The final solution given in an article 
in Wireless World is the use of a triode 
oscillator with a converter tube, and an 
R.F. tube and additional tuned circuit. 
This completely frees the oscillator from 
the control of the grid circuit of the pen- 
tode section -down to at least 10 meters. 
The grid circuit trimmer only changes the 
oscillator frequency by a few hundred cy- 
cles, which is a negligible amount. 
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A Good 6 -Tube Super- 

Front view of Mr. Olsson's 6 -tube receiver, which has power -supply built in. 

THIS receiver is the final result of 
approximately one year of spare - 

time experimenting. After having 
built any number of regenerative, and 
tuned radio -frequency receivers, the 
super was decided upon as the only one 
that could solve the problem. 

Where there are more than 3 or 4 lo- 
cal broadcasters to contend with, as 

List of Parts 
1 ('hassia (Aluminum) 8 "x16 "x2" (Sian.). 
1 Panel (Bakelite) 7 "x10 "x3'16" (LC.A.) 
1 Power transformer (Kenyon). 
1 2 -Gang Var. condenser .00014 mf. 

(Ham marlund). 
I Var. condenser (Star) .00014 mf. 
4 6 -prong wafer sockets (Na -Ald). 
2 4 -prong isolantite sockets Mamma, 

lund). 
t 7 -prong isolantite socket. 
I 4 -prong wafer socket (Na -Ald). 
3 465 kr. intermediate trans. (Hammar- 

lund). 
2 Sets of coils (Bud) 4 prong. 
2 ('oil shields (National). 
1 Voltage divider -15.000 ohms (Elec- 

trad). 
2 Electrolytic cond. S mf. each 

(Sprague). 
I Dial (Crowe). 1 R.F. Choke. 85 MH. 
I 10.000 -ohm resistor (V.R.R.) (Electrad). 
I 500.000 -ohm resistor (with switch) 

(Elect rad). 
125 mf. Electrolytic condenser (25 volt) 

(Sprague) ( Aerovox). 
5 .1 mf. fixed condenser (400 volt) 

(Aerovox). 
2.01 mf. fixed condenser (400 volt) 

(Aerovoxl. 
1 1 mf. fixed condenser (400 volt) 

( Aerovox). 
2 .00025 mf. fixed condenser ( Aerovox). 
2 25.000 -ohm resistor (Lynch). 
2 300 -ohm resistor (Lynch). 
1 200.000 -ohm resistor (Lynch). 
1 500 -ohm resistor (Lynch). 
1 Single -Pole. double -throw s w i t c h 

(1.C.A.). 
2 Tip jacks (phones) (LC.A.) 
1 Roll hook -up wire. 
4 Knobs. 
4 Tube shields (Hammarlund) 
1 Dial light and bracket. 
1 A.C. cord and plug. 
1 Speaker; 2800 -ohm (field). 
1 Tube 80 (RCA Radiotron). 
2 Tubes 58 (RCA Radiotron). 
1 Tube 57 (RCA Radiotron). 
1 Tube 2A7 (RCA Radiotron). 
1 Tube 2A5 (RCA Radiotron). 

well as the police broadcasts, the regen- 
erative with one tuned stage is prac- 
tically useless. When the police come 
on they occupy the whole dial and the 
local broadcasters overpower and 
blanket what short wave signals are 
picked up. The tuned radio frequency 
Is an improvement, but falls far short 
of a carefully designed superhet. 

Many an experimenter has wanted 
to build a super but has considered it 
too complicated and difficult to con- 
struct. The receiver to be described 
i as simple as any tuned radio fre- 
quency or regenerative; in fact, it is 
more simple. I would rather build a 
half -dozen supers than one regenera- 
tive with a built -in power supply. The 
regenerative almost drives you crazy 
-trying to eliminate tunable hums. 

The circuit used in this receiver is a 
standard superheterodyne hook -up, 
without any fancy tricks or gadgets 
that would complicate it without im- 
proving it. In describing the set let us 
begin with the chassis: 

Aluminum was used for the chassis 
because it is easy to work and the 
complete job can be done with the 
usual tools found on the experimenter's 
bench. The chassis measures 10 "x16 "x 
2" -the 2" flange being on the front 
and back. As the aluminum used was 
a heavier gauge than usual, two sides 
gave ample strength for the unit. If 
the chassis is boiled in a solution of lye 
water for 10 minutes a very pleasing 
dull finish is obtained which will ef- 
fectively cover scratches. The follow- 
ing layout of the various parts was 
found to be the best and most suitable. 
The layout and design is best described 
as "progressive," that is, the incoming 
signal starts at one end of the chassis, 
and the final output at the other end. 
This is very efficient from the electrical 
standpoint and produces a symmetrical 
and pleasing design. 

A 2A7 is used as oscillator and first 
detector because of its efficiency and 
because it is easy to wire up with the 
least amount of parts. The antenna 
coil and oscillator coil are located on 
the extreme right of the chassis. Coil 
shields are used to minimize and un- 
desired interaction that might be pres- 
ent due to the magnetic field created 
by the coils. This mixing part of the 
radio, as it is sometimes called, should 
be wired very carefully as an unneces- 
sary noise created here will be ampli- 
fied in the succeeding stages. 

The two stages of intermediate fre- 
quency amplification are used to ob- 
tain the necessary selectivity and sen- 
sitivity. "58's" are used in these two 
stages because of their high amplifica- 
tion and sharp cutoff characteristics. 
The intermediate frequency of 465 
kc. is used to insure a minimum of re- 
peat points or image response. A sen- 
sitivity or gain control is placed in the 
cathodes of these two tubes and con- 
trols the incoming signal. 

A 57 is used as second detector and 
does the job in very nice style. The 

Bottom view, showing the wiring of the straight 6 -tube super -het. 

,w. 
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57 is very sensitive and will handle a 
great deal of volume without over- 
loading. 

A 2A5 tube is resistance- coupled to 
the 57 and provides more than enough 
audio amplification. A volume control 
is placed in the grid circuit of this tube 
and provides a very smooth and gradu- 
al control. 

An 80 -type rectifier is used in a con- 
ventional power supply and should not 
present any difficulties. A dynamic 
speaker with an output transformer 
matched to a 2A5 tube is used. The 
field coil of the speaker is used as a 
choke in the power supply. The small 
bypass condenser connected across the 
primary of the power transformer 
should not be omitted as it eliminates 
tunable hums. 

The aluminum chassis makes a poor 
ground and should never be used as 
such. A length of bus bar wire runs 
down the center of the chassis from 
the minus end of the power trans- 
former, and the various resistors and 

THIS MONTH'S $20.00 PRIZE WINNER 

Many of our short -wave fans who are contemplating 
construction of a simple superheterodyne receiver will 
find this one just what they want. It is straightforward 
in design and uses the latest type tubes. Foreign sta- 
tions can be pulled in with full speaker volume and it is 

very easy to tune. Six tubes are used in all and no 
separate power supply is needed to run this set; it is 

completely A.C. operated. 

condensers are grounded to this wire. 
This should not be omitted as it con- 
tributes a great deal to the stability of 
the receiver. 

Provision for earphones is made by 
tip jacks at the rear of the chassis, and 
a switch on the panel selects either 
earphones or speaker. 

With separate sensitivity and volume 
controls a degree of flexibility is at- 
tained that more than justifies the ex- 
tra control. The remaining control on 
the panel, besides the tuning knob, is 
the balancing condenser. This be- 
comes quite critical on the higher fre- 

(Continued on page 104) 
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Schematic and picture diagrams which will permit even an inexperienced fan to build this excellent 6 -tube super -het short -wave 
receiver. It uses plug -in coils. 
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SHORT WAVES and 
Alfred King Has Dandy Listening Post 

Editor, SHORT WAVE CRAFT: 
My radio activities go back to 1920 and 

I have never tired or lost interest in the 
hobby. I have also added to it writing to 
SWL pen -pals and now I correspond with 
about forty of them, here in the States and 
abroad. I have one very nice pen -pal in 
Japan and his name is Shokichi Yoshimura. 

The rig is made up of two sets, one a 
Postal and the other a combination Spar - 
ton S -W. Converter used with a Philco 
B.C. set. I have had swell results with 
both. I use an RCA sky hook which is a 
double -doublet affair and have also a Lynch 
Cage Doublet. My other two ants. are 
40 -ft. single wires running east and west 
and north and south. I have them all con- 
nected to jacks which in turn are mounted 
on a panel shown between the two sets. I 
can use either antenna for any set. 

I also have an amplifier with a 15 -watt 
output for recording purposes which I plan 
to use with my moving pictures which, by 
the way, is another hobby of mine. I have 
a loudspeaker on each of the two floors 
above and one here in the shack which you 
can see on the rack to the right of the 
desk. I can use either or all three speakers 
at once with just a flip of a few switches 
and in that way can play recordings for 
my mother on the first floor or to my sister 
on the top landing. Hi! I can also send up 
the choice bits of SW DX to them in the 
same way with a double -button mike. The 
turntable is a double -speed electric one and 
is very good. 

The walls of my shack are lined with 
135 SWL and 150 QSL cards. I have also 
a swell collection of snapshots of my pen - 
pals here in the shack. I guess you know 
by the picture of my shack that it is in 
the cellar, and it is very dry and warm 
here in the winter and also dry and cool in 
the summer. 

I sure would advise your many readers 
to go into this writing pastime and I know 
they will find it a very nice hobby along 
with listening in I have made many friends 
this way and would hate to lose even one of 
them. My best pen -pal is a "YL" in Texas 
and I know when my other pen -pals see 
this they sure will give me the merry razz. 
Hi! Hi! I. had some of these pen -pals at 
the shack last summer and we sure had 
one swell time chinning about the short 
waves and then we went to see "Radio 
City." 

In closing I wish to say that I hope your 

Alfred King main- 
tains a very efficient 
short -wave listening 
station; among the 
S.W. receivers he 
possesses, are a Pos- 
tal S.W. converter 
used in conjunction 
with a broadcast set. 

readers get as much 
kick out of reading 
SHORT WAVE CRAFT 
as I do. Most of my 
pen -pals get it and 
so we have that in 
common to talk 
about. When writ- 
ing to ray friends I 
use the Ham short 
cuts in radio, so if I 
slipped here in writ- 
ing this one, I hope 
you will overlook it, 
as it sure gets you. 
Hi! Hi! Another 
S.W.C. Reader. 

ALFRED G. KING, 
7417 Eighty -Seventh Ave., 
Woodhaven, N.Y. 

(Thanks for sending in the photo of your 
short -wave "shack," Alfred, and we believe 
that many of our short -wave friends will 
derive a great deal of inspiration from 
your letter, as you have certainly been a 

very active short -wave enthusiast.- Editor.) 

MIDWEST SET IN A NEAT SET -UP 
Editor, SHORT WAVE CRAFT: 

My receiver is 1935 Midwest 16 -tube, all - 
wave, in the lower part of an angle iron 
rack. On the upper shelf is a Postal boos- 
ter. A clock and coil rack is in the front; 
Masonite board was used for front and 
top. The top is on hinges which permits 
winding clock and changing antenna con- 
nections on Lynch receiver coupler. The 
back and sides are of screen wire. The 
bottom is celotex on which are two live 
rubber pads on which the receiver rests. 

Ground wire, antenna and electric lead 
wires come up through the floor to the 
back of cabinet. The antenna lead is Lynch 
Giant Killer cable. 
The electric feed wire 
is BX cable and the 
ground wire is No. 
12 lead- shielded cable. 
The table is on roll- 
ers which permit easy 
access to rear of 
cabinet, as several 
feet of wire is coiled 
in the back to per- 
mit table and cabinet 
to be moved out from 
wall several feet. The 
speaker is a Wright - 
DeCoster made espec- 
ially for this set, and 
is enclosed in balsa 

Here is a very effi- 
cient arrangement 
of a Midwest All - 
Wave receiver, and 
also a Postal booster 
or pre -amplifier; a 
clock is also includ- 
ed. 

wood cabinet, 10 inches by 24 inches by 14 
inches deep. The Balsa is 2 inches thick 
as well as the front baffle which is 2 -inch 
celotex. The legs of the speaker rest on 
live rubber pads, cut from kneeling pads 
which can be bought from any 5- and -10 
store. This same pad is used for receiver 
in cabinet. The entire layout is painted 
dull black and the trimmings are silver - 
bright aluminum. The aluminum was thor- 
oughly cleaned and polished and water - 
white shellac applied to preserve it. Under 
the table are radio magazine and scrap- 
books in which I have pasted my acknow- 
ledgment cards from stations all over the 
world. The bottom shelf is used for tools. 

The pictures were taken at night with 
a regular kodak and I used Eastman flash 
bulbs. The three label holders on front of 
cabinet show range of the coils for booster 
and frequencies of the important S.W. sta- 
tions. 

S. W. W. Amiss, 
c/o Standard Fruit and Steamship Co., 
Union Bldg., 
New Orleans, La. 

(Congratulations on the excellent u-uy 
in which you have arranged your Midwest 
All -Wave receiver together with your Pos- 
tal Booster, Mr. Amiss. You have the right 
idea in arranging your loudspeaker in a 
good -size cabinet with a substantial baffle 
as shown in your photo. The balsa wood 
should make an excellent baffle as it should 
viot reflect or transmit sound waves; a very 
ingenious and neat -looking arrangement on 
the whole and one that you may well be 
proud of.- Editor.) 

VICTOR 2 -TUBE SUPER -HET 
SUITS HIM BEST 

Editor, SHORT WAVE CRAFT: 
I am a steady reader of your magazine 

and believe it the finest on the market to- 
day. I built several of your sets and liked 
them all fine, but I believe the best yet 
was the Victor 2 -Tube Superheterodyne. 
This is my present receiver and if you think 
it isn't good listen to this. (This is the 
first super I ever built.) 

I have this set hooked to a 15 -ft. spring 
aerial about 10 feet high and a water -pipe 
ground. I have heard amateurs in 48 states 
and 11 in Canada. I have heard every dis- 
trict but the seventh. 

Here are some of my best catches: CGA, 
VE9GW, VE9CL, CJRO, VE9OR, VYW, 
GCB, GCW, GSA, GSB, GSC, G6RX, G3A5, 
and G7LO. 

I heard a station in Berlin, Germany, 
working WEM and WEN but he gave no 
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LONGRAVES READERS' FORUM 

call. Also: DJC, COC, FTN, EAQ, XIF, 
L2RO, IRS, IRA, CT3, RQ, HI1A, NMS, 
NFB, LSL, TI4NRH, HJ3ABF, HJIABB. 
YV3BC, PSK, HJ4ABE, YV4RC. 

I have received all the important Amer- 
ican S.W. stations and police calls from 
coast to coast (some 100 police stations). 
Some time ago I added a 37 audio, and boy! 
<lo I roll them in now with a wallop! 

Well, I guess you have heard enough from 
me for a while -I would like to try for 
one of your "trophy cups." 

I am waiting now for my SHORT -WAVE 
LEAGUE membership certificate. 

HAROLD MARTIN, 
446 East Maple Ave., 
Miamisburg, Ohio. 

tii 1{'e are very glad indeed, Harold, to 
learn that you have had such excellent suc- 
cess with the 2 -Tube Superheterodyne. It 
is quite surprising what very fine results 
can be obtained on a 2 -tube super once it 
is properly adjusted and tuned. You have 
undoubtedly received your Short -Ware 
League membership certificate and we pre- 
sume that you have had it framed and have 
already hung it on the wall of your shack. -Editor.) 

FINE RESULTS WITH "2 -TUBE 
CHAMP "! 

Editor, SHORT WAVE CRAFT: 
I am writing in regard to a 2 -tube set 

called the "2 -Tube Champ" described in the 
January 1934 issue. It does everything 
you claim it will do. It is a wonderful set 
and I am now listening to Germany while 
writing this letter. I am making a list 
below that I have heard; HJ4ABE, VK2ME, 
GSD, VK3ME, HJ4ABB, WIXAZ, W8XK, 
VE9GW, W9XAA, WIXAL, GSC, GSB, 
HJIABB, W2XE, HKD, W2XAF, VE9AP, 
W3XL, W3XAU, W9XF, EAQ, W3XALB, 
W3XAU, DJC, VE9CL, HKC, W3XAL. 

This is a wonderful set. I have it hooked 
on a 7 -tube set for audio amplifier. 

JOHN W. POTTS, 
913 Seward Ave., 
Akron, Ohio. 

(Well, the 2 -Tube Champ seems to have 
mode a. great many friends, John, and we 
were very happy to learn from your letter 
that it does everything that we said it 
would do. We have received a great num 
her of complimentary letters concerning 
the 2 -Tube Champ and one excellent point 
in its favor is that it need cost but a very 
small amount to construct.- Editor.) 

DOERLE A.C. 5 A PIPPIN! 
Editor, SHORT WAVE CRAFT: 

Just a word about the Doerle A.C. 5. 
in two weeks I logged among others the 
following stations: TIEP, Costa Rica; 
LSY, Buenos Aires; PRADO, Ecuador; 
HJ4ABE, Columbia; EAQ, Spain; TIF, 
Buenos Aires; CJRX, Canada; YV2RC, 
Venezuela; COC, Cuba; W9XF, Chicago; 
W8XAL, Cincinnati; WCRCT, Philadelphia; 
W8XK, Pittsburgh. All these stations came 
in crystal clear with volume enough to 
shake the table on which the set stands! 
Also all were received on the loudspeaker! 
This set is worth its weight in gold, even 
during these depression days. All I used 
was a homemade cage aerial with 178 ft. 
of stranded copper in it. I have a very 
poor location on account of numerous high - 
tension wires running parallel with my 
antenna. 73 to you all 

FRANCIS KMEC, 
213 Linden St., 
Allentown, Pa. 

lit seems, Francis, that the Doerle line of 
sets, particularly the A.C. 5 model will go 
down to posterity with a long line of hon- 
ors behind them. It has really been sur- 
prising as to the very fine results which 
have been obtained in recent laboratory 
tests on the Doerle A.C. 5 and stations in 
practically every country have been heard 
on the loudspeaker with this set, paralleling 

We Gave Him His Start in Short Waves 
Prive- Winning Station Photo Awarded one Year's Subscription to SHORT WAVE CRAFT 

A live -wire Ham station is that operated by Clifton Smith, Jr., which operates under Uncle Sam's amateur transmitting station license, W4CTM. 

Editor, SHORT WAVE CRAFT: 
In answer to your request for station pic- 

tures I enclose a photo of my little "rig." 
The transmitter is a 45TNT and has 

worked all U.S. districts and several Can- 
adian on 12 watts input. 

The station usually operates on 80 meter 
CW and always welcomes a call from OMS 
and YL's alike. 

I have been reading SHORT WAVE CRAFT 
for over two years and still think it swell. 
SHORT WAVE CRAFT was my first introduc- 
tion to short -wave radio and I shall always 
feel obligated to it. 

A.R.R.L. and Short Wave League mem- 
bership certificates may be seen on the wall. 

Luck to SHORT WAVE CRAFT and Short 
Wave League and VY best 73. 

CLIFTON SMITH, JR., W4CTM, 
409 East Lane St., 
Shelbyville, Tenn. 

(It is gratifying to know that SHORT 
WAVE CRAFT magazine served to introduce 
you to the thrills of short -wave radio. 
Congratulations, Clifton., on having worked 
all U.S. districts and we shall be pleased to 
hear from you again.- Editor.) 

the loudspeaker performance you mention 
in your letter. The results you have ob- 
tained are really very outstanding and ex- 
ceptional in view of your very poor loca- 
tion, with high -tension wires running par- 
allel with your antenna. -Editor.) 

2 -TUBE DX -ER ROLLS 'EM IN! 
Editor, SHORT WAVE CRAFT: 

I have not seen anything in your maga- 
zine about the results of the "2 -Tube, Short - 
ll'ave DX -ER," the diagram of which was 
published in the July SHORT WAVE CRAFT. 

This being my first set I think I had 
very good results with it. Some of the 
stations I have heard are: W8XK, Pitts- 
burgh, Pa.; VE9GW, Bowmanville, Canada; 
W2XAF, Schenectady, N.Y.; W3XAL, 
Bound Brook, N.J.; W1XAZ, Springfield, 
Mass.; W9XF, Chicago, Ill.; W8XL, Cin- 
cinnati, Ohio; DJD, Berlin, Germany. 

I have heard Hams from almost every 
district in U.S.A. also K4SA, in Porto 
Rico, and VE3HC in Canada. 

I hear New York talking to Buenos Aires; 

One Year's Subscription to 
SHORT WAVE CRAFT 

FREE 
for the "Best" Station Photo 

Closing date fer each contest -60 days preceding date of issue: June 1 for August issue. te. The 
editors will act as Judges and their opinions will 
be final. In the event of a tie a subscription will 
be given to each contestant so tying. 

Buenos Aires comes in very clearly. 
I think this is not so bad for 201 -A's. 

I would like to see more stories in SHORT 
WAVE CRAFT. Also more 1- and 2 -tube S.W. 
sets. SHORT WAVE CRAFT is a fine maga- 
zine. Keep it up! 

73 to you and SHORT WAVE CRAFT, 
PAUL DEITRICK, 
516 Hance Ave., N.W., 
New Philadelphia, Ohio 

(Fine work, Paul, and we are glad to 
know that you have had such excellent 
reception results with the 2 -tube short - 
ware DX -er. We will endeavor to follow 
the suggestions given in. your letter re- 
garding plenty of articles on .1- and 2- 
tube sets and in regard to stories, we will 
keep this in mind also. We would suggest 
that you read a copy of the current num- 
ber of our sister publication, the Official 
Short Wave Listener, which contains S -W 
fiction.- Editor.) 

HATS OFF TO THE "MEGADYNE "! 
Editor, SHORT WAVE CRAFT: 

I take this opportunity to congratulate 
Mr. Gernsback on his Short -Wave Mega - 
dyne described in your book "Ten Most 
Popular Short -Wave Receivers." I built 
this exactly as described, but for the coils, 
which are old Silver -Marshall forms with 
the tickler wound in slot. I completed this 
set about eight days ago and have heard 
England, France, Mexico City; and a station 
in Neuavo Laredo, Mexico. I also had a 
station in Rio de Janiero, S.A., but it was 

(Continued on page 122) 
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De Luxe 5 -Meter Trans- 

Front panel view of the De Luxe 5 -meter 
Transmitter and Receiver which the au- 

thor has designed for portable use. 

THIS portable set is not a trans- 
ceiver, but is a true, separate re- 

ceiver and transmitter for five meters 
and can also be used for duplex work. 
To conserve space and battery current, 
the audio system is common to both 
the detector and oscillator. No feed- 
back trouble has been encountered, 
however, and duplex can be worked up 
to within a few divisions of the trans- 
mitter signal. 

Separate antennas are best, but any 
length of wire will suffice for the re- 
ceiver, while the transmitting antenna 
is usually of the single wire feed type. 

L._ 
Photos above show rear view as well as interior appearance of the 5 -meter comhination transmitting and receiving set, designed, 

successfully built, and tested by the author. It was also demonstrated very successfully before the editors. 

Since an antenna -coupling condenser is 
provided for both transmitting and re- 
ceiving, compensation for various an- 
tenna lengths and conditions can be 
made directly on the front panel, which 
is helpful in portable work where no 
two antenna installations are alike. 

The Cabinet -How Made 
The box for the set is made entirely 

of 1,4" tempered pressdwood. The 
pieces are fastened together with %" 
brass screws, holes for which must be 
drilled in the material or it will split. 
The screws are used to hold the pieces 
together until the glue used on all the 
joints dries, and are left in place after- 
ward for added strength. The glue 
may be Ambroid or Duco Cement and 
it should be smeared on liberally and 
allowed to dry overnight in a warm 
place. After the joints are firm, the 
corners may be rounded off and the 
finish applied. Two or three coats of 
clear lacquer, sanded after each coat 
and waxed after the last give a very 
fine finish. 

The side which opens is held on the 
bottom with a piece of a piano hinge, 
while the top has a brass angle strip 
which engages on a strip on the under 
side of the cover. This transfers the 
weight of the set evenly to both sides 
and the bottom. 

The panel and chassis are of alum- 
inum, the panel being 6% "x7 "x1/6 ". 
The chassis, when bent to shape meas- 
ures 6,4 "x5 "x13/4" high. 

Mounting and Wiring the Parts 
All the parts may be mounted before 

wiring is started, as they are not very 
crowded. 

The 4 -prong plug and jack in the 
original set are made of phone tips and 
jacks and make a very neat job, but 

there is plenty of room to use an ordi- 
nary small -size 4 -prong socket and plug. 

The wiring of the oscillating circuits 
of both receiver and transmitter must 
be as compact as possible and all parts 
that can be are mounted directly on 
the tube socket prongs. 

The "mike" transformer must have 
also a primary for the detector tube, 
while the output transformer has the 
plate winding for the 33 and another 
for phones or speaker. 

A jack is provided for a key which 
operates the buzzer when used for code 
(C.W.) operation. This is very handy 
for portable work and is quite fre- 
quently used. All jacks are of the 
midget type to conserve space. Right 
here it may be well to mention that a 
sensitive single- button mike must be 
used, since there is no speech amplifier. 

The vernier dial on the receiver is 
a great help in easy tuning, but for 
transmitting it is not needed. It would 
be advisable to use some sort of dial 
or scale on the transmitter control so 
that settings could be more easily du- 
plicated. 

Quite a bit of experimentation was 
done on various types of antenna cou- 
pling, and a separate antenna coil was 
used at one time. This naturally al- 
lows a wider variety of antennas to be 
used, but the single wire feed is sim- 
plest and seems to be quite efficient, 
so the coupling coil was removed. It 
was attached to the insulating strip on 
the terminal of the plate current meter. 

What "Change- Over" Switch Does 

The change -over switch is really only 
a filament switch, as there are no cir- 
cuit changes to be made such as those 
in a transceiver when shifting from 
send to receive. The switch also cuts 
the mike current when in the receive 

J 
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The author of this article constructed and has thor- 
oughly tested this extremely compact 5 -meter Trans- 
mitter and Receiver. It has been used for phone over 
distances as great as twenty miles. The whole appara- 
tus is battery- operated and is fitted with a "quick - 
change" switch for Talking and Receiving. 

position, and turns off the transmitter 
oscillator. 

In the transmit position, the detec- 
tor tube is cut out, the audio tube being 
lighted in all positions. Several con- 
tacts on the switch are used to cut a 
small resistance in series with one lead 
of the filament battery. The resistance 
figures out at .4 ohms for the sending 
position, and .9 ohms for receiving. 
This is just a refinement to compen- 
sate for the varying total current when 
the different tubes are cut in and out 
of the circuit and makes it unnecessary 
to continually shift the rheostat. It 
may be set once and left that way. 

When the circuit is completely wired 
up and checked, the batteries may be 
hooked on and the set tried out. The 
B battery is three 45 volt units, while 
two No. 6 dry cells light the filaments. 
The C battery is made by soldering 
nine small -size flashlight cells in series. 
This will give 13.5 volts bias for the 33. 

The filament battery, of course, is the 
mike battery also. 

The transmitter should work with 
the tap about three turns from the 
plate end of the coil. It should be 
shifted to get the best position, then 
soldered in place. If an R.K. 24 tube 
is available it should give better re- 
sults than the 31 as it is really de- 
signed for high- frequency use. Also, 
a 30 may be used in place of the 31 
with good results. With no antenna on 
the transmitter and 135 volts B bat- 
tery, the plate current should be be- 
tween 5 and 10 mils with the 31, this 
current increasing to about 20 mils 
with load, and it should not be run 
much over this. 

The receiver should also be tried 
with no antenna and the ground tap 
set so that smooth oscillation is had 
all over the band. Then clip on the 
antenna lead and adjust the series 
condenser for best results. In crowd- 

Here is the midget transmitter and re- 
ceiver for 5 -meter work with the author 

at the "mike." 

ed areas it is advisable to use as 
(Continued on page 114) 
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The simple wiring diagram for a 5 -meter transmitter- receiver is given above and the cost of the parts is really very nominal 
considering the efficiency and usefulness of this very well -designed apparatus. Dimensions for the panel and cabinet layouts are 

also given above. 
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l'runt vien of )Ir. Shuart's latest .simplified transmitter using 
the new 802 tube. 

WHENEVER there is a difficult problem to solve in 
radio the tube engineers are usually called upon to build 

a new tube which will solve that problem. Amateurs have 
for a long time needed a tube which would serve as a low - 
power oscillator and as a buffer or frequency doubler. A 
tube was needed that would make the average Ham trans- 
mitter simple and foolproof. Some Ham transmitters that 
were using power frequency multipliers were truly danger- 
ous and very tricky and difficult to adjust. Not so today 
with the new RCA 802 screen -grid pentode, which will 
overcome all past ills if properly used. 

There are dozens of uses for this new tube and they will 
immediately suggest themselves to the thoughtful amateur; 
space will not permit us to describe all of them, but it is 
safe to say that they will be used mostly as crystal -con- 
trolled oscillators, buffers and doublers. 

The little transmitter unit shown in the photograph is 
really the most simple Ham transmitter that could be built. 
It really is a 1 -tube crystal controlled MOPA and will serve 
as an excellent low -power transmitter or as an exciter 
unit to take the place of the oscillator stage in an already 
existing transmitter, with a marked increase in efficiency. 
There are a few important things to remember when using 
this new tube and we will give the readers the benefit of 
our experiments with it. 

The 802 will replace the now popular 59 crystal con- 
trolled oscillator with an increase in output and flexibility. 
The shielding in the 802 is so complete that the plate cir- 
cuit can be tuned to the crystal frequency when using the 
familiar electron- coupled circuit. There are seven prongs 
on the base of the 802, the reason being that the shielding 
has its own separate pin instead of being connected internal- 
ly. This allows free operation of the cathode in the so- 
called "electron- coupled" circuit. The plate connection is 
brought out at the top of the bulb to reduce coupling be- 
tween it and the other elements. 

When using this tube in the oscillator circuit shown in 
the diagram it is absolutely necessary that the suppressor 
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It is hard to conceive of a simpler transmitter than the one 
shown in diagram form above. 

SIMPLEST 
HAM Transmitter 

Uses 802 Tube 
By George W. Shuart, W2AMN 

This transmitter, while very simple and 
easy to build, has an output of IO watts on 
C.W. or about 2 watts when used for phone. 
It is a complete crystal- controlled MOPA. 
This new 802 tube offers tremendous possi- 
bilities in simplifying amateur transmitters. 

The 802 tube and its associated equipment as used in this llam 
transmitter makes a very neat assembly. 

grid be connected to the shield and the B minus. Do not 
connect the suppressor to the cathode if you are going to 
operate the plate circuit at the crystal frequency, because 
it will introduce coupling between the two circuits and the 
plate circuit will fall into oscillation and the whole thing 
will be useless. The liberal use of effective by -pass con- 
densers is also necessary to maintain stable operation. The 
screen -grid should be by- passed to the B minus as near to 
the tube terminal as possible and the B minus or ground 
lead should be placed so that all these by -pass condenser 
leads are as short as possible. Probably a better method 
would be to use a metal (copper would be fine) base and 
make this the B minus or ground to which all leads should 
be thoroughly bolted or soldered. 

The tube does not need a shield if the two coils are kept 
far enough apart. And with the cathode coil lying at right 
angles to the plate coil there is not the slightest trace of 
feedback from plate to grid. Plug -in coils are used in 
both cathode and plate circuits; the form for the plate coil 
is 2?a inches in diameter and wound according to the data 
given in the coil table. The cathode coil is wound on a 114 
inch dia. form with ordinary double cotton -covered magnet 
wire. The maximum and recommended voltages for the 
802 tube are 500 for the plate and 250 for the screen -grid. 
The screen -grid voltage can be obtained either by a voltage 
dropping resistor or a voltage divider; the dropping re- 
sistor method would seem to be the best, as the two volt- 
ages, screen and plate, would then always have the same 
ratio. The tube is not a bit critical and a tap on a voltage 
divider can be used to supply the screen -grid voltage, 

(Continued on page 105) 
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Beautiful chassis of the new Scutt Imperial All -Wave 22 -tube receiver. 

I WANT the leader to do a little 
"supposing" with me. Suppose you 

were a man of unlimited wealth, and 
were so much interested in radio that 
you could afford to equip a radio labora- 
tory of your own with every modern 
piece of measuring apparatus used in 
research work. Then suppose you 
staffed that laboratory with the most 
competent engineers it was possible to 
secure, men who had been designing 
all -wave radio receivers for years. 
Then suppose you gave this staff in- 
structions to go ahead and build for 
you the very finest receiver it was pos- 
sible to build, and to incorporate in it 
every worth -while development in all - 
wave radio receiver design, plus any 
new features they discovered in their 
own research work. If you were to do 
that, then the probability is the re- 
ceiver that would ultimately come into 
your possession would be one very 
similar to the new SCOTT IMPERIAL ALL - 
WAVE. 

Some idea of the power in this new 
receiver will be gained from the fact 
that 22 tubes are used. Every one has 
a definite function to perform, and not 
one can be eliminated without decreas- 
ing the efficiency or performance of the 
receiver. Incorporated in its design 
are a large number of very advanced 
features, many of them recent develop- 
ments of our own research laboratory. 

If we are to secure the finest possible 
reception from distant stations on 
either the broadcast or short -wave 
bands, it is necessary that a receiver 
possess a very high degree of usable 
sensitivity. 

Maximum antenna gain is secured by 
the use of separate antenna primary 
coupling coils for every waveband, each 
of which is designed to cover efficiently 
the range of frequencies over which it 
operates. 

A separate tuned R.F. stage is used 
on each of the four wavebands, using 
a triple -grid, supercontrol, high -gain 
amplifier type 6D6 tube, giving maxi- 
mum sensitivity, with a minimum of 
noise and image frequency interference. 
Extreme Sensitivity Secured with Four 

I.F. Stages 
Probably the most important section 

of any superheterodyne receiver is the 
I.F. amplifier. In the cheaper class of 
radio receiver, one I.F. stage is used; 
1Re,Ident, E. If. Scott. Radio iabnratnrle,, Inc. 

the medium -priced receiver 
generally uses two, and some 
of the higher- priced receivers 
use a maximum of three 
stages. Where only one or 
two stages of I.F. amplifica- 
tion are used, the tubes have 
to be pushed to the limit to secure suffi- 
cient sensitivity. In this receiver four 
stages are used in the I.F. amplifier, 
and extreme efficiency is secured in each 
stage through the use of a remarkable 
newly developed multiple I.F. coil tuned 
by special low -loss condensers, 100 per 
cent shielding and filtration, and the 
scientific apportionment of gain per 
stage. 

To eliminate overloading in the detec- 
tor, one of the more common causes of 
distortion in the ordinary radio re- 
ceiver, it is necessary to have more I.F. 
driving power than is supplied normally 
by the regular I.F. amplifier. In this 
receiver this is secured by a separate 
I.F. driver stage, and assures sufficient 
power at all times for the most efficient 
operation of both the detector and 
A.V.C. systems. 

Selectivity Continuously Variable 
The degree of selectivity possessed 

by a receiver determines its ability to 
tune through powerful local stations 
and bring in very weak distant signals. 
In this new set we have incorporated 
a remarkable new continuously variable 
selectivity -fidelity control, which en- 

A New 
22-Tu be 
All -Wave 
Receiver 

By E. H. Scott* 

A Custom -Built All -Wave Receiver 
That Will Create New Standards of 
Performance in World -Wide Recep- 
tion and High -Fidelity Reproduction 

biteeettmeteseeeeeetieseereedtiotteieteetexesefteiesWesieaseereest 

ables the user to obtain, at all times, 
not only the desired degree of selectiv- 
ity required, but also the maximum 
fidelity of reproduction possible from 
stations, with a minimum of noise and 
interference. In the most selective 
position, adjacent channel discrimina- 
tion of approximately 5000 to 1 is ob- 
tained, while in the maximum fidelity 
position, audio reproduction up to the 
limit of the human ear, or the highest 
frequency being broadcast by the sta- 
tion is obtained. This system enables 
you to reach out and bring in weak dis- 
tant stations, which ordinarily would 
be blanketed by interference from 
powerful near -by stations on adjacent 
channels. 

On the other hand, when listening to 
local stations, a high degree of selec- 
tivity is not necessary or desirable, and 
under these circumstances, the receiver 
can be adjusted to reproduce every tone, 
from the lowest fundamental to the 
highest harmonic which the highest 
fidelity station on the air is capable of 
broadcasting. 

To bring in stations from great dis- 
tances, a very high degree of usable 
sensitivity is (Continued on page 107) 

l'uwerful Amplifier of the ew Scull Imperial .Ill -Wave receiver. 
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WHAT'S NEW 
In Short-Wave Apparatus 

SHORT WAVE CRAFT for JUNE, 1935 

The short -wave apparatus here shown has been carefully se- 

lected for description by the editors after a rigid investiga- 
tion of its merits 

The BROWNING 35- 
A 7 -Tube A.C. Super - 
het in KIT FORM 

The name BROWNING once more comes to 
the fore. This time he presents to radio fans 
a modern 7 -tube "all- wave" receiver 
which has preselection, AVC, band -spread, 
tone control, beat oscillator, and a cleverly 
designed "band- switching" arrangement. 

GLENN H. BROWNING, who won fame as co- author of the 
famous Browning and Drake receiver which was popular a 

few years ago, has recently designed an excellent all -wave 
superheterodyne receiver. 

This set is not an assembled proposition; all the parts are 

Rear view showing the layout of Mr. Browning's 
latest creation. No. 280. 

available in a complete kit form and can be assembled 
and wired in a few hours' time by even the most in- 
experienced fan; very simple and complete instruc- 
tions, of course, make this possible. 

The "Browning 35," as it is called, is a 7 -tube re- 
ceiver entirely A.C. operated. The tube line -up is as 
follows: A 58 is used as a high -gain tuned RF. ampli- 
fier, this is inductively coupled to a 2A7 pentagrid 
convertor; the intermediate frequency amplifier is a 
58 and a 2A6 is used as a diode detector, audio ampli- 
fier and automatic volume control tube. The output 
tube is a 2A5 and will operate a large dynamic speaker 
to full volume. 

In order to receive "CW" signals and to aid in lo- 
cating short -wave stations, a beat oscillator is used - 
this is a 56. A 280 is used for the rectifier in the 
heavy -duty power supply. 

Together with its automatic volume control, tone 
control, beat oscillator, and provisions for a doublet 
antenna, this set presents something the short -wave 
fans have been seriously in need of. It will also give 
excellent service as an amateur band receiver. Band 

Front view of the new "Browning 35" receiver. Note its full - 
vision tuning dial and its very neat appearance. 

switching is accomplished by the ingenious design of a special 
selector unit which includes all of the coils and the necessary 
switches, together with over a dozen padding condensers. 

The inexperienced short -wave amateur can put this set to- 
gether and sure of obtaining results because the band selector 
is pre -aligned. The only necessary adjustments are in the I.F. 
transformers, and even these are preset at the factory so that 
results will surely be obtained, and it is only necessary to set 
the tuning adjustments on the transformers to maximum vol- 
ume. The photographs clearly show the efficient layout and in- 
genious design of the Browning 35. 

The receiver has a measured sensitivity of less than one micro- 
volt over all four bands. Indeed, in the broadcast band the sensi- 
tivity is never poorer than 0.2 microvolts. This is not only ex- 
ceedingly good sensitivity, but surprisingly uniform sensitivity. 
A large, 4 -scale tuning dial marked in megacycles makes tuning 
accurate and easy. The pointer is driven through a microvernier 
knob that provides effective band- spread. The vernier is divided 
into 100 divisions for logging. We are told that a special model 
of the receiver has been developed for amateur use. This model 
omits the broadcast band and tunes only to the 160, 80, 40 and 20 
meter amateur bands with 150 dial degrees of band- spread and 
with enough overshoot to include most of the foreign broadcasting. 

Bottom view of the "Browning 35." The "coil -switching" ar- 
rangement, together with the necessary padding condensers, can 

he clearly seen in the center of the set. 

Names and addresses of manufacturers of sets described on this and following pages furnished upon receipt of 3 -cent stamp: mention No. of article. 
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New Devices of Interest to S -W Experimenters 
NEW 

VELOCITY 
MIKE 

ALTHOUGH 
6 db. higher 

in output than formerly ob- 
tained in veloc- 
ity microphones, 
the new 7 -point 
microphones by 
Amperite a r e 
more compact. 
This was in part 
made possible by 
the use of the 
new nickel 
a l u m i n u m 

chrome magnets. 
The most power- 
ful and expen- 
sive magnet 
available today 
-twice as pow- 
erful as 36 per- 
cent chrome steel -they 
found their first 

American application in the 7 -point micro- 
phone. Operating without background noise 
and a flat response over the entire audible 
range, the new velocities can be used for 
either speech or music. Acoustic feedback 
and hum pickup is eliminated entirely in 
public address or radio station installa- 
tions. The flexibility of the microphone has 
been increased by the addition of a swivel 
bracket. It is thoroughly shielded and has 
an unusually rugged, mechanical construc- 
tion in appearance. No. 241. 

NEW SOCKET AND CONDENSER 
SEVERAL very interesting new prod- 
ucts have recently made their appear- 

ance on the market and they are being 
sponsored by the Alden Products Company. 
One is a very efficient and uniquely de- 
signed variable condenser of the midget 
variety, intended primarily for high fre- 
quency or short -wave use. The insulation 
of this condenser is Victron "AA." This 
condenser has a silver pressure contact on 
the rotor; no grease is used and no oxide 
skin forms in the bearing. The shaft is 
self- centering and self -tightening, and due 
to its cone -shaped bearing cannot become 
loose or produce noise. A single bearing is 
used and this aids in reducing losses to 
the lowest possible value. 

This condenser is shown in one of the 
drawings. Although it cannot be seen, the 
shaft is hollow and will accommodate a 
3á inch gang -rod. Any number of these con- 
densers can thus be ganged together. 
These new variable condensers are avail- 
able in three sizes, viz: 140 mmf., 50 
mmf., and 15 mmf. The smallest (15 mmf.) 
size is ideally suited to ultra high -fre- 
quency work. Another interesting Alden 
product is a low -loss ultra -high frequency 
socket for the new Acorn 955 tube. This 
instrument has a Victron insulation in the 
plate and grid- mounting posts and is pro- 
vided with a guard post located between 
the plate and grid terminals. This is neces- 
sary because, due to the symmetry of the 
terminals mountings, the tube could other- 
wise be inserted in the wrong direction. 
R.F. chokes of the 2'z millihenry size and 
also special 5 -meter R.F. chokes are avail- 
able, wound on Victron insulation. These 
chokes are designed so that they can be 

Ahove -New high-frequency condenser 
Below -Latest Na -Ald i d e a- Victron 
socket for the Acorn 955 tube. No. 282 

mounted with screws to the base or chassis 
Liquid Victron is available to use with a 

very low loss material to cement coil wind- 
ings and construct self- supporting coils. 

New Multiple Antenna for All -Wave Sets 
FOR the past two years an attempt has the New York area. In many ca,es, where 
been made to provide a suitable antenna five or six different antennas were em- 

system for use in radio stores and in small ployed and where such facilities would not 
apartment houses, as well as homes in meet the requirements of noise -free recep- 
which more than one all -wave radio re- tion on the short -wave bands, it has been 
ceiver is desired. found possible to do all the necessary dem- 

Multiple antenna systems for the broad- onstrating with one or two of the new 
cast band are now more or less common aerials. 
but they are unsuitable for use in connec- A more rigid test of the efficacy of this 
tion with all -wave receivers. system can hardly be imagined than is 

The system very thoroughly outlined in found in the various radio retail stores 
the accompanying illustrations has been which are located in sections of the city 
developed by Arthur H. Lynch, Inc., and where subway, elevated, streetcar and au- 
has been put through the acid test of sere- tomobile traffic is found at its height. Here 
ice in some of the largest radio stores in these new aerials are rendering suitable 
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With this latest Lynch antenna design, a great number of all -wave sets can be 
simultaneously operated from a single aerial. No. 283. 

demonstration service every day. 
In one week the installation of antennas 

of this nature resulted in the consumma- 
tion of the sale of three radio installa- 
tions valued at $2400.00 each, which had 
been unsatisfactory with all other types 
of aerials. 

One very important feature in connec- 
tion with this system is the fact that re- 
gardless of the number of receivers em- 
ployed, it is but necessary to use one an- 
tenna transformer and one receiver trans- 
former. 

Coupling connections: With some receiv- 
ers having a primary input circuit which 
is not grounded, the regular HI -FI receiv- 
er coupler, provided with all Lynch HI -FI 
kits, may sometimes be used in the manner 
shown in Fig.1 with very gratifying results. 

The connections for using the Lynch HI- 
FI Vario- coupler and their Ham -bands 
receiver coupler with receivers of conven- 
tional design, having antenna and ground 
binding posts, are shown in Fig. 2 and 
the method for using either of these coup- 
lers in conjunction with receivers having 
floating primaries, is shown in Fig. 3. 

It will be noted that in every instance, 
the ground portion of the receiver coupler 
is connected to the ground posts on the 
receiver and that the use of a ground con- 
nection between the GND post on the re- 
ceiver and a water pipe or similar ground, 
is determined by the performance of the 
receiver itself. 

Receivers with "floating" primaries are 
distinguished by the fact that they have 
two "ANT" binding posts. 

This instrument is particularly desirable 
in locations where radio fans wish to op- 
erate more than one receiver on the same 
antenna, principally because in a good 
many locations there is only sufficient 
space, if indeed that, to erect a high -class 
antenna. Rather than sacrifice efficiency 
with two badly crowded antennas, it would 
be more advisable to install a single good 
antenna and use such a device as this for 
operating more than one receiver. 
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17 -In -1 
"MULTI -KIT" 

SET 
By W. Green* 

Once in a blue moon some radio genius has a real- 
ly new idea -here is the very latest. By adding a 

few small parts to a foundation kit, any one of 17 

different type receivers can be built up, including 
battery, A.C., and A.C.-D.C. models. 

HERE is a new idea in radio set 
construction -an idea which is sure 

to appeal to every short -wave experi- 
menter and listener. How would you 
like to make a set which is so simple in 
construction that anyone, even though 
they don't know the first thing about 
radio, can make it, and what's more 
make it work well enough to bring in 
those elusive foreign shortwave broad- 
casters? And then when you finish 
with the set and want to try something 
better -one which will give louder sig- 
nals or more distance -you find that all 
the parts of the original set, including 

Above- extremely neat and workmanlike appearance of the 2- 
tube battery model receiver, built up from a "multi -kit" founda- 

tion unit. 

have been devised around the original 
chassis and fundamental parts men- 
tioned above, does not mean that this is 
the greatest number of circuits that 
you can use -these parts can be adapt- 
ed to a great number of circuits -in 
fact almost any small set can be built 
with the parts. 

What the "Multi -Kit" Consists Of 
To explain in somewhat greater de- 

tail just what makes up the "multi - 
kit," as the chassis and fundamental 
parts mentioned above have been called, 
the pictures on this page should be ex- 

the chassis, can be used for the new re- 
ceiver. 

17 Sets from 1 Basic Unit 
In fact, you can choose from 17 dif- 

ferent circuits, some of which are 
world famous, and ranging from the 
simplest 1 -tube battery- operated model 
to an A.C. -D.C. set using two or three 
of the composite or "twin tubes" and 
supplying the results of a 3- or 4 -tube 
receiver. Each of these 17 sets uses 
the same parts which you employed in 
the original, simple 1 -tube set -with a 
few inexpensive additions, of course. 

Think of the amount of fun you can 
have trying each of the 17 different 
sets and deciding which one is the best 
all -round model for your needs and lo- 
cation. In fact, the 17 circuits which 

Ch1er Design Engineer, Harrison Radio Co. 

Photo above shows 
all of the parts in- 
cluded in a "Multi - 
K i t " foundation 
set, plus the few 
extra parts re- 
quired for building 
up the complete 2- 
tube receiver 
shown in the pic- 
ture at the head of 
this page. No. 284. 

The illustration at 
right shows some 
of the possibilities 
of the "Multi- Kit ". 
Extra parts avail- 
able for building 
up to 17 different 
types of receivers, 
only 5 being indi- 
cated in this draw- 

ing. 

amined. This multi -kit contains the 
drilled, crystalline- finished metal chas- 
sis and panel, a variable condenser, 
dial, antenna compensating condenser, 
regeneration control, four coils, coil 
socket, grid resistor, three by -pass con- 
densers, speaker jack, two knobs and 
all the necessary screws, wire, etc., 
needed. 

With these parts, plus a few inex- 
pensive additions, you can construct the 
set shown in Fig. 1 and further illus- 
trated in the photo of the complete 
model on this page. 

This is a battery- operated short -wave 
set, consisting of a regenerative de- 
tector and a stage of audio frequency 
amplification, using two type 30 eco- 
nomical dry cell tubes. 

Or if you prefer, the A.C. receiver 
shown in Fig. 2 can be made, using two 
type 56 tubes -and a somewhat differ- 
ent set of additional parts. The mul- 
ti -kit is used in its entirety, of course. 
This set is also a regenerative detector 
and audio amplifier, but instead of us- 
ing batteries it gets its current from a 
step -down filament transformer and a 
"B" eliminator. It will be noticed that 
the set contains a voltage divider, so 
that the simplest kind of a "B" unit 
will suffice. 

(Continued on page 112) 

KIT NI 
BATTERY tSEi9E 

10-'7 

miK 

NIT Ng. 6. 2 TUBE 
BATTERY SET 

+ 

RVT NB 12, 3TÚ9 
A C SET 

NIT Ng 16 STUBE 
AC -DC SET 
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New Acorn -Pentode 954 Tube Is Here! 

The extremely small size of the new "Acorn " -pen- tode 954 tube may he judged by comparison with the golf hall at the right of the photo. No. 285. 

THE New Type 954 Acorn -Pentode Tube is a heater - 
cathode type of pentode designed primarily for radio 

amateurs and experimenters working with wavelengths as 
short as 0.7 meter. As an R.F. amplifier at a wave- 
length of one meter, the 954 is capable of gains of three 
or more in circuits of conventional design. Higher gains 
are of course attainable at longer wavelengths. The 
pentode 954 is a companion tube to the triode 955 and 
employs a similar unconventional tube structure having 
small size, close electrode spacing, and short terminal 
connections. The suppressor is brought out to a separ- 
ate terminal. In addition to its primary use as a pen- 
tode, the 954 with suitable arrangement of terminal con- 
nections has application in experimental circuits as a 
tetrode or triode. 

91 

Installation 
The terminals of the 954 require a special method of mounting by means 

of clips supplied with each tube. The two small clips are for the con- 
trol grid and the plate terminal at the bottom and top of the bulb, re- 
spectively. The five large clips may be fastened to a supporting in- 
sulator- For minimum losses, it is 
desirable to clip circuit parts directly 
to the control -grid terminal and to 
the plate terminal. Since the cir- 
cumferential tube terminals are lo- 
cated symmetrically, a stop of in- 
sulating material should be placed 
between the screen clip and the sup- 
pressor clip so that the cathode ter- 
minal will prevent insertion of the 
heater terminals in the screen and 
suppressor clips. This stop is iden- 
tified as the Terminal Mounting 
Template (Fig- 1) as Alignment 
Plug. Do not attempt to solder con - 
nections to the terminals. The heat 
of the soldering operation is almost 
certain to crack the bulb seal. 

The heater is designed to operate 
on either A.C. or D.C. When A.C. 
is used, the winding which supplies 
the heater circuit should operate the 
heater at its recommended value for 
full -load operating conditions at 
average line voltage. Then D.C. is 
used on the heater, the heater ter- 
minals should be connected directly 
across a 6 -volt battery. Under any 
condition of operation, the heater 
voltage should not deviate more than 
plus or minus 10 percent from the 
normal value of 6.3 volts. Series 
operation of the 954 is not recom- 
mended. Figs. 2 and 3 above show mount - 

The cathode of the 954, operated 'ng of new 954 pentode in metal 
from a transformer, should prefer- shield and the internal construe- 

(Continued on page 115) tion of the tube's elements. 

The V- Doublet - 
A Practical S -W Antenna 

By H. A. Crossland 

Figs. 2 and 3 above show 
single wire and "twisted 
pair" cut by a radio wave. 

CONSTRUCTION of an an- 
tenna that will attract 

standard domestic broadcast radio 
waves is comparatively simple. 
Except in noisy locations, a 
single wire 50 to 75 feet long 
with an insulated lead -in and a 
good ground connection forms a 
satisfactory antenna. In noisy 
locations, a shielded lead -in with 
matching transformers and a 
longer antenna will perform the 
service. 

Short waves, however, are more 
temperamental in their behavior. 
Somewhere in the range between 
13 and 49 meters (42 to 161 feet) 
the length of the antenna is like- 
ly to be one wavelength long. 
The antenna will invite waves of 
such length, while waves of some 
other length may pass on. Al- 
though static is less troublesome 
at short waves, man -made inter- 
ference is often severe. To ex- 
clude such interference, a shielded 
lead -in cannot be used because 
the short -wave signal won't travel 
any great distance through a 
shielded lead -in without becoming 
greatly weakened. 

Results of many experiments 
and calculations in developing transoceanic and transcontinental antenna systems show that the doublet antenna with transmission line fills most requirements for efficient short -wave reception. The ordinary doublet antenna 

Suporri,or. Radio Field Service General Electric Co.. Bridgeport. Conn. 

Names and addresses ef manufacturers of sets described on this and follow' 

Typical installation of the new "V" Doublet antenna. 
No. 286. 

consists of a straight wire divided at the center by an insulator, 
from which point a 2- conductor, transposed or twisted transmis- 
sion line runs to the receiver. Properly designed, this type of doublet gives ideal efficiency at a frequency determined by its length, but not for a continuous range of frequencies covered by 
the short -wave bands. 

The newly designed General Electric "V-doublet" Antenna Sys- 
tem is illustrated in Fig. 1. The "V- doublet" differs from the elementary doublet which tends to favor certain frequencies and reject others. The "V- doublet" is coupled to the transmission line by the converging "V." This makes the doublet respond uni- formly to a wider range of short -wave signals, and the "V" matches the doublet more perfectly to the transmission line so that the signal transfer is smooth. The explanation is simple. At the top where the spacing is wide, the characteristic impedance 
is high and comparable to that of the doublet, at the bottom where the wires are close together, it is low to match the low impedance of the transmission line. 

One of the most valuable features of the "V- doublet" system is its ability to exclude interference (Continued on page 101) 
ng pages furnished upon receipt of a 3.cent stamp: mention No. of article 
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How to Eliminate ... 
RADIO INTERFERENCE 

By Wilhelm E. Schrage 

BEFORE starting to eliminate radio 
interference, amateurs and Service 

Men should keep in mind that not all 
the crackles and other noises radiated 
by loudspeakers are really caused 
through radio interference emanating 
from electrical apparatus in the neigh- 
borhood. Experience has often shown 
for example that aerials not in first - 
class condition contribute more crack- 
ling noises than one would expect, and 
an incandescent lamp not connected in 
the proper way with its socket may 
cause more disturbance than a large 
electric motor. 

Strange as it may seem apparatus 
with heavy current flow are not usual- 
ly responsible for interference, but 
rather the small electrical devices, con- 
suming only a few watts. In this class 
belong all the devices used in private 
houses to "make kitchen work easy," 
and daily life more enjoyable for the 
housewife. 

Dress Shoes or Pullman Slippers? 
It may seem ridiculous, but it fre- 

quently happens that the owner of an 

The author describes in the 
accompanying article how to 
by -pass electric bells, motors, 
and other apparatus which 
frequently cause interference 
or noise to be heard in the 
loudspeaker of your radio set. 

expensive radio set does not use a 
well- constructed aerial, but often only 
a piece of old wire fixed directly upon 
the walls, or even the steel frame of a 
mattress is used as an antenna. If one 
were to appear at a party in full eve- 
ning dress but with Pullman slippers 
there would be reason for considerable 
gossip, but using some makeshift ar- 
rangement instead of a well- construct- 
ed aerial is often considered a novel 
bit of technique. 

Since enjoyable radio reception can 
be obtained if the ratio between the 
interference strength and the radio sig- 
nal strength is 1 to 50, only a well -de- 
signed aerial will deliver the necessary 
power to render strong interference no 
more noticeable than the scratch of a 
phonograph needle when playing a new 
record. 

The Interference Cloud Around the 
House 

However, an excellent aerial may 
sometimes cause quite a lot of inter- 
ference if the antenna is led through 
a so- called "interference cloud," very 
often covering the house and its sur- 
roundings. The best method to avoid 
this evil is to use a shielded aerial lead - 
in as shown in Fig. 1, or a so- called 
"doublet" antenna, with transposition 
lead -in, as shown in Fig. 2. 
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The diagrams Figs. 1 to 7 -h above show 
various electrical apparatus and means of 
by- passing with condensers, etc., so as 
to eliminate interference from such 
sources. 

Note in Fig. 5B, the connections for 
eliminating noise caused by the ordinary 
door bell, a frequent offender against 
short -wave receivers. 

How Transposed Lead -in Helps 
Telephone engineers for 30 years 

have used transposed lines to decrease 
background noise of telephone lines 
caused by static. This type of lead -in 
has been applied with great success for 
radio aerials in the past few years. 
The transposed feed line is the secret 
of successful interference elimination 
picked up in the vicinity of the house. 

This feed line works in the follow- 
ing way: The induced interference 
field is out of phase with the field 
caused by interference in the succeed- 
ing part of the feed line, a condition 
which results in cancellation of the in- 
duced interference voltage in any of 
the following feeder sections. 

Use Ground Wires of First -Class 
Condition 

Another reason for so- called "inter- 
ference" occurring is the ground line - 
the step -child of most broadcast receiv- 
ing setups. If radio listeners knew 
how much trouble can be created by a 
"bad ground," and how much the re- 
ception can be improved through the 
use of a good ground, more attention 
would be paid to this simple wire 
which connects the receiver with the 
ground. This wire should be thorough- 
ly inspected at least twice a year, be- 
cause corrosion and oxidation may pro- 
duce more noise than a thunderstorm. 
To avoid corrosion and oxidation, 
enameled solid copper wire at least No. 
8 or No. 10 gauge should be used for 
the ground line. The wire should be 
connected by firmly clamping it to a 
"ground clamp" to the cold water pipe. 
It is advisable if possible to connect 
this ground wire on the street side of 
the water meter. 

A Covered Ground Post Important 
Before connecting the ground clamp 

to the pipe the contact point should 
be cleaned with emery cloth or sand- 
paper until a shining surface is ob- 
tained. After connecting the wire and 
clamp to the pipe the whole thing 
should be painted with several coats of 
lacquer to keep out moisture and air. 
Radio listeners will often be surprised 
how many of the disturbing "interfer- 
ence" noises will disappear if ground 
and antenna are put in proper condi- 
tion. 

Switches and Lamps 
If antenna and ground are in first - 
class condition it is then worth while 
to begin with the elimination of the 
various sources of real radio inter- 
ference. At first all incandescent lamps 
should be inspected insofar as proper 
connection with their socket is con- 
cerned. A small lamp oscillating 
through traffic vibrations may some- 
times be the single source of interfer- 
ence in the entire house. Another 
simple device often responsible for 
crackling noises in your loudspeaker 
are switches. A so- called "spark ex- 
tinguisher" consisting of a condenser 
"C" (0.1 -0.5 mf.) and a resistor "R" 
(20 -100 ohms) connected to the switch 
as shown in Fig. 3 will eliminate all 
of the click -clack noise at once. 

(Continued on page 126) 
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Short Wave Stations 
of the World 

Complete List of Broadcast, Police and Television Stations 
We present herewith a revised list of 

the short -wave broadcasting, experimental 
and commercial radiophone stations of the 
world. This is arranged by frequency, but 
the wavelength figures are also given for 
the benefit of readers who are more ac- 
customed to working with "meters." 

All the stations in this list use tele- 
phone transmission of one kind or another 

and can therefore be identified by the 
average listener. 

Herewith is also presented a very fine 
list of police as well as television stations. 
Note: Stations marked with a star * are 
the most active and easily heard stations 
and transmit at fairly regular times. 

Please write to us about any new sta- 
tions or other important data that you 

learn through announcements over the air 
or correspondence with the stations them- 
selves. A post card will be sufficient. We 
will safely return to you any verifications 
that you send in to us. Communications 
of this kind are a big help. 

Stations are classified as follows: C- 
Commercial phone. B- Broadcast service. X- Experimental transmissions. 

Around -the -Clock Listening Guide 
Although short wave reception is notorious for 

its irregularity and seeming inconsistency 
(wherein lies its greatest appeal to the sporting 
listener), it is a good idea to follow a general 
schedule as far as wavelength in relation to 
the time of the day is concerned. The observ- 

ance of a few simple rule will save the short 
wave fan a lot of otherwise wasted time. 

From daybreak till 6 p. m. and particularly 
during bright daylight. listen between 13 and 19 
meters (21540 to 15800 Ice.). 

To the east of the listener, from about 2 p. m: 
12 m., the 25 -35 meter will be found very 

productive. To the west of the listener this 
same band is best from about 7 p.m. until short- 
ly after daybreak. (After dark, results above 35 
meters are usually much better than during 
daylight.) These general rules hold for any 
location. 

Short -Wave Broadcasting, Experimental and Commercial Radiophone Stations 

21540 kc. W8XK 
B- 15.93 maters 
WESPTTSBURGH. ELECTRIC 

6 a.m. -2 p.m.; relays KDKA 

21530 kc. GSJ 
-B 13.93 meters 

DAVENTRY. ENGLAND 
B.B.C. BROADCASTING 

HOUSE. LONDON. ENGLAND 
See "When to Listen In" column 

21470 kc. GSH 
-B- 13.97 meters 

DAVENTRY. ENGLAND 
B.B.C.. BROADCASTING 

HOUSE. LONDON. ENGLAND 
See "When to Listen In column 

21420 kc. WKK 
.C. 14.01 meters 

A. T. & T. CO. 
LAWRENCEVILLE. N. J. 
Calls Argentina. Brazil and 

Pore. daytime 

21060 kc. WKA 
-C. 14.2S motor. 

LAWRENCEVILLE. N. J. 
Calls England 

noels 

21020 kc. LSN6 
C- 14.27 matan 

HURLINGHAM. ARO. 
Calla N. Y. C. t a. m..5 p. N. 

20700 kc. LSY 
-0- 

MONTE GRANDE 
ARGENTINA 

Tests Irregularly 

20380 kc. GAA 
14.72 matan 

RUGBY. ENGLAND 
Calls Argentina. Brazil, 

mornings 

19900 kc. LSG 
-C. 15.08 meters 

MONTE GRANDE. 
ARGENTINA 

Tests Irregularly. daytime 

19820 kc. WKN 
-C. 15.14 matan 

LAWRENCEVILLE. N. J. 
Calls England, daytime 

19650 kc. LSN5 
C 15.27 metan 

HURLINGHAM ARGENTINA 
Calls Europe. daytime 

19600 kc. LSF 
15.31 meten 

MONTE GRANDE, 
ARGENTINA 

Tests Irregular!), daytime 

19380 kc. WOP 
C- 15.48 meters 

OCEAN GATE, N. J. 
Calls Paru. daytime 

19355 kc. FTM 
C- 15.50 meters 

ST. ASSISE. FRANCE 
Calls Argentine. mornings 

19220 kc. W K F 
C- 15.60 meters 

LAWRENCEVILLE. N. J. 
Calls England, daytime 

19160 kc. GAP 
C 15.66 maters 

RUGBY. ENGLAND 
Calls Australia. early a. m. 

18970 kc. GAQ 
15.81 meters 

RUGBY. ENGLAND 
Calls S. Africa, morning. 

18830 kc. PLE 
.C. 15.93 meters 

BANDOENG. JAVA 
Calls Holland, arly a. m. 

18620 kc. GAU 
C. lt.I I meters 

RUGBY, ENGLAND 
Calle N. Y.. daytime 

18345 kc. FIS 
C 10.55 maters 

SAIGON. INDO -CHINA 
Phones Park, early mernint 

18340 kc. WLA 
-C. 18.36 matan 

LAWRENCEVILLE. N. J. 
Calls England. daytime 

18310 kc. GAS 
-C 16.38 motors 

RUGBY. ENGLAND 
Calls N. Y.. daytime 

18250 kc. FTO C 16.43 maters 
ST. ASSISE, FRANCE 

Calls S. Amain, daytime 

18200 kc. GAW 
.C. 

RUGBY. ENGLAND 
Calls N. Y., daytime 

18115 kc. LSY3 
.c. 18.58 meten 

MONTE GRANDE. 
ARGENTINA 

Tests irregularly 

18040 kc. GAB 
-C. 16.63 meters 

RUGBY. ENGLAND 
Calls Canada. 

morn. and early altn. 

17810 kc. PCV 
-C- 10.84 meters 

KOOTWIJK, HOLLAND 
Calls Java. 119 a. m. 

17790 kc. *GSG 
B- 18.88 maters 
BRITISH BROAD. CORP. 

DAVENTRY. ENGLAND 
Sae 

"When to Listen In" Column 

17780 kc *W3XAL 
-e- 16.87 meters 

NATIONAL BROAD. CO. 
BOUND BROOK, N. J. 

Relays WIZ. Daily exc. Sun. 
8.9 a.m. Tues.. Thurs.. Sat. 

2-3 p.m. 

17775 kc. *PHI 
-B- 16.88 meters 

N. V. PHILIPS' RADIO 
HUIZEN, HOLLAND 

Daily exc. Tues. and Wed. 8:30- 
10:30 or 10:45 a.m. Sat. till 

11:30. Sun. till 11:15 a.m. 

17760 kc. DJE 
16.89 meters 

B ROADCASTING HOUSE 
BERLIN, GERMANY 
Irregular 8.11:30 a.m. 

17760 kc. IAC 
C- 18.89 meten 

PIZA. ITALY 
Cells ships. 6:30 -7:30 s. e. 

17310 kc. W3XL 
-X- 17.33 meters 

N ATIONAL BROAD. CO. 
BOUND BROOK, N. 1. 

Testa Irregularly 

17120 kc. WOO 
17.52 meter, 

A. T. & T. CO.. 
OCEAN GATE. N. J. 

Call, shies 

18135 kc. PMC 17080 kc. GBC 
16.54 meters -C- 17.56 meters 

BANDOENG. JAVA RUGBY. ENGLAND 
Phones Holland. early a. m. Cal is Ships 

16270 kc. WLK 
-C 18.44 meters 

LAWRENCEVILLE. N. J. 
Phones 

Art.. Brag., Peru. daytime 

16270 kc. WOG 
18.44 meters 

OCEAN GATE. N. J. 
Call 

early 
Calls plan 

morning and rly fternoon 

16233 kc. FZR3 
C- 18.48 meters 

SAIGON, INDO -CHINA 
Calls Paris and Pacific Islas 

15880 kc. FTK 
-C. 18.90 meters 

ST. ASSISE. FRANCE 
Phones Saigon. morning 

15810 kc. LSL 
C- 18.98 meten 

HURLINGHAM. ARGENTINA 
Calls 

Brazil and Europe, daytime 

15760 kc. J YT 
19.04 meten 

KEMIKWA -CHO. CHIBA - 
KEN. JAPAN 

Irregular In late afternoon 
and early morning 

15660 kc. JVE 
-C- 19.16 meters 

NAZAKI. JAPAN 
Phonos Jan 3 -5 a.m. 

B- 

15620 kc. JVF 
-C- 19.2 meters 

NAZAKI. JAPAN 
Phones U.S.. S a.m. a s p.m. 

15415 kc. KWO 
C- 19.48 meters 

DIXON. CAL. 
Phones Hawaii 2 -7 p.m. 

15370 kc. *HAS3 
19 52 meters 

BUDAPEST, HUNGARY 
Broadcasts Sundays, 9 -I0 a.m. 

15355 kc. KWU C 19.53 meters 
DIXON. CAL. 

Phones Pulfie Isles and Japan 

15340 kc. DJR 
-X- 19.56 meters 

BROADCASTING HOUSE 
BERLIN. GERMANY 

Testing irregularly 

15330kc.*W2XAD 
t- 19.56 meters 
GENERAL ELECTRIC CO. 

SCHENECRTADY, N. Y. 

WGY daily, 2 -3 p.m 

15280 kc. DJ Q 
-B 19.63 meters 

BROADCASTING HOUSE 
BERLIN. GERMANY 

12:30 -2 a. m. 

15270 kc. *W2XE 
-B 19.65 meters 
ATLANTIC BROADCASTING 

CORP. 
485 Madison Av., N.Y.C. 

Relays 
WABC daily. 10 a.m. -12 n. 

15260 kc. GSI 
-B 19.66 meters 

DAVENTRY. ENGLAND 
B.B.C. BROADCASTING 

HOUSE. LONDON. ENGLAND 
See "When to Listen In" column 

15250 kc. W1XAL 
-B- 19.67 maters 

BOSTON, MASS. 
Irregular, In morning 

15243 kc. FYA 
B- 19.68 meters 

"RADIO COLONIAL" 
PARIS. FRANCE 

Service de la Radiodifuslon 
103 Rue de Grenelle, Parle 

6 -10 a.m. 

15220 kc. *PCJ 
-x- 19.71 meters 

N.V. PHILIPS' RADIO 
EINDHOVEN. HOLLAND 

Broadcasts relaying PHI 

15210 kc. *W8XK 
B 19.72 meters 
WESTINGHOUSE ELECTRIC 

& MFG. CO. 
PITTSBURGH. PA. 

6 a.m.4:15 p.m. 
Relays KDKA 

15200 kc. DJ B 
-B 19.73 matan 

BROADCASTING HOUSE 
BERLIN, GERMANY 

12:30 -2. 3:45 -7:15 a.m. 

15140 kc. *GSF 
B- 19.82 meters 

BRITISH BROAD. CORP. 
DAVENTRY, ENGLAND 

See 
"When to Listen In" Column 

15120 kc. *HVJ 
B- 19.83 meters 

VATICAN CITY 
ROME. ITALY 

1090 to 10:45 a.m., except 
Sunday 

(All Schedules Eastern Standard Time) 
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15090 kc. RKI 
C- 19.88 meters 

MOSCOW. U.S.S.R. 
Phones Tashkent near 7 a.m. 
and relays RNE on Sundays 

Irregularly 

15055 kc. WNC 
.C- 19.92 meters 

HIALEAH. FLORIDA 
Calls Central America, daytime 

14980 kc. KAY 
C 20.03 meters 

MANILA. P. I. 
Phones Panne Isles 

14950 kc. HJB 
-C- 20.07 meters 

BOGOTA, COL. 
Calls WNC, daytime 

14590 kc. WMN 
.C. 20.56 meters 

LAWRENCEVILLE, N. J. 
Phones England 

morning and afternoon 

14535 kc. HBJ 
20.64 meters 

RADIO NATIONS. 
GENEVA. SWITZERLAND 

Broadcasts irregularly 

14500 kc. LSM2 
-C. 20.69 meters 
HURLINGHAM. ARGENTINA 

Cells U. 8., evening 

14485 kc. TIR 
-C- 20.71 meters 

CARTAGO. COSTA RICA 
Phones Cen. Amer. & U.S.A. 

Daytime 

14485 kc. HPF 
20.71 meters 

PANAMA CITY. PAN. 
Phones WNC daytime 

14485 kc. TGF 
C- 20.71 meters 
GUATEMALA CITY. GUAT. 

Phones WNC daytime 

14485 kc. YNA 
C- 20.71 meten 

MANAGUA, NICARAGUA 
Phones WNC daytime 

14470 kc. WMF 
-C- 20.73 meters 

LAWRENCEVILLE. N. J. 
Phones England 

morning and attention 

14440 kc. G B W 
.0 

RUGBY. ENGLAND 
Calls U.S.A., afternoon 

13990 kc. GBA 
C- 21.44 meters 

RUGBY. ENGLAND 
Colla 

Buena Aires. late alterna. 

13610 kc. JYK 
-C. 22.04 meters 
KEMIKAWA 

IHO. 
HIBA- 

Phones California till II P. m. 

13585 kc. GBB 
-C. 22.08 meters 

RUGBY. ENGLAND 
Calls 

Egypt & Canada. afternoons 

13415 kc. GCJ 
.C 

RUGBY. ENGLAND 
Calls Jun & China erb 

morning 

13390 kc. WMA 
-C- 22.40 meters 

LAWRENCEVILLE. N. J. 
Phones England 

morning and afternoon 

13075 kc. VP1A 
X- 22 94 meters 

SUVA. FIJI ISLANDS 
Daily sae. Sat. and Sun. 

12:30 -1:30 a.m. 

12840 kc. WOO 
-C- 23.36 meten 

OCEAN GATE. N. J. 
Calls hips 

12825 kc. CNR 
-B, C- 23.39 meters 

DIRECTOR GENERAL 
Telegraph and Telephone 
Stations, Rabat, Morass 

Broaden% Sunday, 730 -9 a. m. 

12800 kc. IAC 
-C- 23.45 meters 

PIZA, ITALY 
Calls Italian ships, awning 

12780 kc. GBC 
. C. 

RUGBY. ENGLAND 
Calls ship 

12396 kc. CT1GO 
-B- 24.2 meters 

PAREDE. PORTUGAL 
Sun. 10-11 :30 a.m., Tues., 

Thur., Fri. 130 -2:15 p.m. 

12290 kc. GBU 
C . NRUGBY ENGLAND 

Calls N.Y.C. afternoon 

12150 kc. GBS 
-C 24.69 meten 

RUGBY. ENGLAND 
Calls N.Y.C.. afternoon 

12000 kc. RNE 
-B 25 meter 

MOSCOW U. S. S. R. 
Sun. 6.9. 10.11 a.m.. 3 -6 p.m. 

Wed. 5-6 a.m. 

11991 kc. FZS2 
-C- 25.02 meters 

SAIGON. INDOCHINA 
Phones Paris. morning 

11950 kc. KK Q 
25.10 meters 

BOLINAS. CALIF. 
Teste. Irregularly, evenings 

11940 kc. FIA 
-C- 25.13 meters 

STE. ASSISE. FRANCE 
Phones CNR morning. 

Hurlinsham. Arge.. nights 

11875 kc. *FYA 
-B- 25.25 meters 

"RADIO COLONIAL" 
PARIS. FRANCE 

10:15 a.m. -I:15 p.m.. 2 -5 p.m. 

11870 kc. *W8XK 
-e- 25.26 meters 
WESTINGHOUSE ELECTRIC 

& MFG. CO. 
PITTSBURGH. PA. 

4:20 -IO p.m. 
Frl. till 12 m 
Relays KDKA 

11860 kc. GSE 
-B- 25.29 meten 

BRITISH BROAD. CORP. 
DAVENTRY. ENGLAND 

8a 
"When to Listen In" Column 

11855 kc. DJP 
-X- 25.31 meters 

BROADCASTING HOUSE 
BERLIN. GERMANY 

Tests Irregularly 

11830 kc. *W2XE 
-B- 25.36 meters 
ATLANTIC BROADCASTING 

CORP. 
485 MADISON AVE.. N. Y. C. 
2 -4 p.m. Relays WABC 

11811 kc. 12RO B 25.4 meters 
E I.A.R. 

Via Mantello 5 
ROME. ITALY 

11795 kc. DJO 
25.43 meters 

BROADCASTING HOUSE 
BERLIN. GERMANY 

Tests irregatarIy 

11790 kc. W1XAL 
.B 25.45 meters 

BOSTON. MASS. 
Irregularly In the an 

11770 kc. *DJD 
B- 25.49 meters 

BROADCASTING HOUSE. 
BERLIN, GERMANY 

12.4:30, 5:05 -10:30 p.m. 

11750 kc. *GSD 
B- 25.53 meters 

BRITISH BROAD. CORP. 
DAVENTRY, ENGLAND 

See 
"When to Listen In" Column 

11720 kc. *CJRX 
{- 25.6 meters 

WINNIPEG. CANADA 
Daily. 8 p. m. -I2 M. 

11705 kc. *FYA B 25.63 meters 
"RADIO COLONIAL" 

PARIS. FRANCE 
6-9 p.m. 

10 p.m. -I2 m. 

11680 kc. KIO 
.X 25.68 meters 

KAHUKU. HAWAII 
Tests In the evening 

10770 kc. GBP 
C- 27.85 meten 

RUGBY. ENGLAND 
Calls 

Sydney, Austral. early a. m. 

10740 kc. *JVM 
C- 27.93 meters 

NAZAKI. JAPAN 
Phones California evenings 

10675 kc. WNB 
C. 28. I meters 

LAWRENCEVILLE. N. J. 
Calls Bermuda. daytime 

10660 kc. *JVN 
C. 28.14 meters 

NAZAKI. JAPAN 
Broadcasts 

Irregularly 2 -7:45 a.m. 

10550 kc. WOK 
-C- 28.44 meters 

LAWRENCEVILLE, N. J. 
Phones 

Ar0e.. Brag., Peru, nights 

10520 kc. VLK 
-C. 28.51 meten 

SYDNEY. AUSTRALIA 
Calls Rugby, early a.m. 

10430 kc. YBG 
-C. 28.76 meten 

MEDAN, SUMATRA 
530.630 a. m., 730.8:30 p. ea. 

10420 kc. XGW 
-C- 28.79 meten 

SHANGHAI. CHINA 
Calls Manila and England. 8 -9 
a. m. end California late evening 

10410 kc. PDK 
-C. 28.80 meten 

KOOTWIJK. HOLLAND 
Calls Java 730 -9:40 a. M. 

10410 kc. KES 
-X- 28.80 meters 

BOLINAS. CALIF. 
Tab evenings 

10350 kc. *LSX 
-C- 28.98 meters 

MONTE GRANDE, 
ARGENTINA 

Tests Irregularly 8 p.m. -12 mid- 
night. 

10330 kc. ORK 
-C- 29.04 meters 

RUYSSELEDE. BELGIUM 
Broadcasts 1:30.3 p.m. 

10300 kc. LSL2 
-C- 29.13 meten 
HURLINGHAM, ARGENTINA 

Calls E , evenings 

10290 kc. DIQ 
-X- 29.16 meters 

KONIGSW UST RH ALISEN, 
GERMANY 

Broadcasts Irregularly 

10260 kc. PMN 
-C. 

BANDOENG. JAVA 
Calls Australia 5 a.m. 

10250 kv. LSK3 
-C- 29.27 meten 
HURLINGHAM. ARGENTINA 
Calls Europe and 

e U. S.. 
after- 

noon and 

10220 kc. PSH 
C 29.35 meters 
RIO DE JANEIRO, BRAZIL 

10055 kc. ZFB 
C- 29.84 meters 

HAMILTON. BERMUDA 
Phones N. Y. C. daytime 

9950 kc. GCU 
-C. 30.15 meters 

RUGBY. ENGLAND 
Calls N.Y.C. evening 

9890 kc. LSN 
C. 30.33 meters 

HURLINGHAM, ARGENTINA 
Calls New York. evenings 

9870 kc. WON 
-C- 30.4 meters 

LAWRENCEVILLE, N. J. 
Phones England, evening 

9860 kc. *EAQ 
-B- 30.43 meters 

P. 0. Boa 951 
MADRID. SPAIN 

Daily except Saturday. 5:15 -7:30 
P.m.: Saturday. 12 n. -2 p.m.. 

9840 kc. JYS 
-X- 30.49 meters 
KEMIKKEÑ 

JAPA 
CHIBA- 

KEN, N 
Irregular, 4 -7 a. a. 

9800 kc. LSE 
-0- 30.61 meten 

MONTE GRANDE, 
ARGENTINA 

Tests Irregularly 

9790 kc. GCW 
-C 30.64 meten 

RUGBY. ENGLAND 
Calls N.Y.C.. evening 

9760 kc. VU -VLZ2 
.C- 30.74 meters 
AMALGAMATED WIRELESS 

OF AUSTRALIA 
SYDNEY, AUSTRALIA 

Phones Java and N. Zealand 
early a.m. 

9750 kc. WOF 
-C- 30.77 meten 

LAWRENCEVILLE. N. J. 
Phones England, evening 

9710 kc. GCA 
.C. 30.89 meters 

RUGBY. ENGLAND 
Calls Arge. & Brazil. evenings 

9635 kc. *12RO 
B- 31.13 meters 

E.I.A.R.. 
ROME. ITALY 

Delly 2:30 -5 or 6 p.m. 
M.. W., F. 6.7:30. 7:45.9:15 

p. m. 

9600 kc. *CT1AA 
-B- 31.25 meters 

LISBON. PORTUGAL 
Tues., Thurs., Sat. 330.6 p.m. 

9595 kc. *HBL 
-B- 31.27 meters 

LEAGUE OF NATIONS 
GENEVA, SWITZERLAND 
Saturdays, 5:30 -6:15 P. e.. 

9590 kc. *VK2ME 
B- 31.28 meters 

AM i GAMÌ7EDO WIIREELESS, 

SYDNEY. AUSTRALIA 
Sundays 1.3. 5 -9 a.m.. 10:30 

a.m. -12:30 p.m. 

9590 kc. HP5J 
.B- 31.28 meters 

1 Street. 
ITY. PANAMA 

730 -11 P.m. 

9590 kc. W3XAU 
B 31.26 meters 
NEWT RelaNys SQUARE. PA. 

CAU 
II a.m. -6:50 p.m. 

9580 kc. * GSC 
-B 31.32 meters 

BRITISH BROAD. CORP. 
DAVENTRY ENGLAND 

See 
"When to Listen In" Column 

9580 kc. *VK3LR 
-B- 31.32 meters 

Research Section. 
Postm Gen'Is. Dept.. 

61 Little Collins St., 
MELBOURNE, AUSTRALIA 

3:15.730 a.m. escept Sun. 

9570 kc. *W1XK 
-B- 31.35 meters 
WESTINGHOUSE ELECTRIC 

& MFG. CO. 
SPRINGFIELD. MASS. 

Relays WBZ, 6 a.m. -12 m. 

9565 kce VUB 
B- 31.36 meters 

B OMBAY. INDIA 
II a. m. -12:30 p. m.. Wed., Sat. 

Sun. 7:30 -8:30 a.m. 

9560 kc. DJA 
-B- 31.38 meters 

B ROADCASTING HOUSE. 
BERLIN 

8 -1130 a.m., 5:05 -9:15 p.m. 

9540 kc. *DJN 
-B 31.45 meten 

BROADCASTING HOUSE 
BERLIN, GERMANY 

3:45.7:15 a.m.. 8.1130 
5:05.1030 p.m. 

9540 kc. LKJ1 
31.45 meters 

JELOY. NORWAY 
Relays Oslo 5 -8 a. m. 

9530 kc. *W2XAF I 31.48 meters 
G ENERAL ELECTRIC CO. 

SCHENECTADY. N. Y. 
Relays WGY 5:25 -11 p.m. 

9510 kc. GSB 
-B 31.55 meters 

BRITISH BROAD. CORP. 
DAVENTRY. ENGLAND 

see 
"When to Listen In" Column 

9510 kc. *VK3ME 
-B- 31.55 meters 
AMALGAMATED WIRELESS. 

Ltd. 
G. P. 0. Boo 1272L, 

MELBOURNE, AUSTRALIA 
Wed.. Thurs.. Fri., Sat. 

5:00.7:00 a. m. 

9500 kc. *PRF5 
.B. 31.58 meters 
RIO DE JANEIRO, BRAZIL 

Daily 
e xcept Sun. 5:30-6:15 P. m. 

9428 kc. *COH 
-B- 31.8 meters 

2 B ST.. VEDADO, 
HAVANA. CUBA 

10 a.m. -12 n.. 4 -6:30, 8.10 p.m. 
aleo 11 a.m.12 N. Thurs. 

9415 kc. PLV 
-C- 31.87 meters 

B ANDOENG. JAVA 
Phones Holland. 7:40 -9:40 a. m. 

9330 kc. CJA2 
-C- 32.15 meters 
DRUMMONDVILLE, CANADA 

Phones Endland Irregularly 

9280 kc. GCB 
C. 32.33 meten 

RUGBY. ENGLAND 
Calla Can. & Egypt. evenings 

9170 kc. WNA 
C. 32.72 maters 

LAWRENCEVILLE. N. J. 
Phone England, evening 

9125 kc. *HAT4 
-B- 32.88 meten 

"RAD IO LA BO R.s 
GYALI -uT. 22 

BUDAPEST. HUNGARY 
Sunday 6 -7 p.m. 

9020 kc. GCS 
-C. 33.28 meters 

RUGBY, ENGLAND 
Calls N.Y.C., evenings 

9010 kc. KEJ 
-C- 33.3 meters 

BOLINAS, CAL. 
Relays NBC & CBS 

Programs In evening Irregularly 

8775 kc. f PN I 
C. 34.19 meters 

MAKASSER. CELEBES. 
D. E. I. 

Phones Java around 4 a. m. 

(All Schedules Eutern Standard Time) 
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8760 kc. GCQ 
-C- 34.25 meters 

RUGBY, ENGLAND 
Calls S. Atria'. afternoon 

8730 kc. GCI 
-C- 34.36 meten 

RUGBY. ENGLAND 
Calls India. 8 s. en. 

8680 kc. GBC 
C- 34.56 meters 

RUGBY, ENGLAND 
Calls ships 

8560 kc. WOO 
C 35.05 meten 

OCEAN GATE. N. J. 
Calls ships irregular 

8380 kc. IAC 
-C 35.8 Meten 

PIZA. ITALY 

8036 kc. CNR 
-B- 37.33 meters 

RABAT. MOROCCO 
Sunday. 230.5 p. m. 

7880 kc. J YR 
-B- 38.07 meters 

KEMIKAWA -CHO, CHIBA - 
KEN, JAPAN 
4-7:40 a. m. 

7860 kc. HC2J5B 
-B- 38.17 meters 

GUAYAQUIL. ECUADOR 
tí:15 -11:15 P.M. 

7799 kc. *HBP 
-B- 38.47 meters 

LEAGUE OF NATIONS. 
GENEVA. SWITZERLAND 
5:30.6:15 p. m., Saturday 

7715 kc. KEE 
-C- 38.59 meters 

BOLINAS. CAL. 
Relays NBC & CBS 

Programs In evening irregularly 

7510 kc. JVP 
-C. 3995 meters 

NAZAKI, JAPAN 
Heard Irregularly 

7400 kc. HJ3ABD 
B- 40.54 meters 

P. 0. Box 509 
BOGOTA, COLOMBIA 

Dally 12 -2 p. m.: 7 -11 p. 
Sunday. 5-9 p. m. 

In. 

7380 kc. *XECR B 40.6` meters 
FOREIGN OFFICE, 

MEXICO CITY. MEX. 
Sun. 6 -7 P.M. 

7310 kc. HJ1ABD 
.B- 41.04 meters 

CARTAGENA. COLO. 
Irregularly, evenings 

7140 kc. HJ4ABB 
-B 42.02 meters 

MANIZALES. COL.. B. A. 
P. 0. Box 175 

Mon. te Fri. 12:15.1 p. m.: 
Tues. & Frl. 7:30.10 p. m.: 

Sun. 230.5 p. m. 

7092 kc. HKE 
-B- 42.3 meters 

BOGOTA. COL.. S. A. 
Tue. and Sat. 8-9 p. m.: Men. 

& Thun. 630.7 p. m. 

7030 kc. HRP1 
-B- 42.67 meters 

SAN PEDRO SULA, 
HONDURAS 

Reported on this and other waves 
Irregularly in evening 

7000 kc. HJ5ABE 
-B- 42.86 meters 

CALI. COLUMBIA 
Irregular - evening 

6905 kc. GDS 
-C- 43.45 meter, 

RUGBY. ENGLAND 
Calls N.Y.,. evening 

6860 kc. KEL 
43.70 meters 

BOLINAS. CALIF. 
Tests Irregularly 

II a. m.-12 : 6-9 p. m. 

6800 kc. H I H 
-B- 44.12 meters 

SAN PEDRO de MACORIS 
DOMINICAN REP. 

12:10 -1:40 p.m.. 6:40 -7:40 p.m.. 
Sun. 3.4 a.m. 12:10.1:40 p.m.. 

2:20.4:40 p.m. 

6755 kc. WOA 
C 44.41 meten 

LAWRENCEVILLE. N. J. 
Phones England. evening 

6750 kc. *JVT 
X m NA AKI.JAPAN 
KOKUSAI-DNWA 

DE TOKIO 
AISNA. 

Broadcasts 2-7:45 a.m. 

6666 kc. *HC2RL 
B- 45.00 meten 

P. 0. BOX 759. GUAYAQUIL. 
ECUADOR S. A. 

Sunday. 5:45.7:45 p. m. 
Tues.. 9:15.11:15 p. m. 

6660 kc. *TIEP B 45.05 meters 
LAVOZ DEL TROPICO 

SAN JOSE. COSTA RICA 
APARTADO 257. Daily 7.10 

p.m. 

6650 kc. IAC C 45.1 meters 
PIZA. ITALY 

Calls ships, evenings 

6620 kc. *PRADO 
B- 45.30 meten 

RIOBAMBA. ECUADOR 
Thurs. 9 -11:45 p.m. 

6611 kc. R W 72 
-B 45.38 meten 

MOSCOW. U. S. S. R. 
I-6 P. m. 

6610 kc. H I4D 
B. 45.39 meters 

SANTO DOMINGO. DOMINI- 
CAN REPUBLIC 

Except Sun. 11:55 a.m.I:40 
p.m.; 4:40.7:40 p.m. 

6528 kc. H I L 
-B- 45.95 meten 

SANTO DOMINGO, D.R. 
Sat., 8 40 p.m. 

6520 kc. * YV6RV 
-e- 46.01 meters 

VALENCIA, VENEZUELA 
5.7. 9-11 p.m.. irregular 

6490 kc. HJ5ABD 
46.22 meters 

MANIZALES, COL. 
12.1:30 p. m., 7.10 p. en. 

6447 kc. HJ1ABB B 46.53 meten 
BARRANQUILLA. COL.. S. A. 

P. 0. BOX 715. 
1130 a. m. -1 p. m.: 5.10 p. m. 

6425 kc. W3XL 
-X- 46.70 meters 
NATIONAL BROADCASTING 

CO. 
BOUND BROOK. N. J. 

Teste irregularly 

6425 kc. VE9AS 
-X 46.7 meters 

FREDERICTON. N.B., 
CANADA 

Operates irregularly 

6375 kc. YV4RC B 47.06 meters 
CARACAS VENEZUELA 

4:30.10:30 p.m. 

6316 kc. HIZ B 47.5 meten 
SANTO DOMINGO 

DOMINICAN REPUBLIC 
Daily except Sat. and Sun. 
4:40 -5:40 p. : Sat.. 9:40- 
11:40 p. m.; Sun.. 11:40 s. 

m. -I:40 p. M. 

6250 kc. HJ4ABC 
-B 48 meters 

PERIERA. COL. 
9:30.11:30 a.m., 7-8 or 9 p.m. 

6250 kc. OAX4B 
B- 48 meters 

Apartado 1242 
LIMA, PERU 

Wed. & Sun. 7.10 p.m. 

6198 kc. CT1GO 6110 kc. VUC 
-B- 48.4 meters -B- 49.1 meter. 

Portuguese Radio Club. CALCUTTA, INDIA 
PAREDE. PORTUGAL Daily except Sat.. 3.5:30 a. m.. 
Sun. 11:30 a.m. -I p.m. 9:30 a. m.-noon: 

Daily axe. Tues. 7:20.8:30 p.m. Sat., I I:45 a. m. 3 p. m. 

6185 kc. H I1A 
-B- 48.5 meters 
P. 0. BOX 423. SANTIAGO, 

DOMINICAN REP. 
11:40 a m . -1:40 p. m. 

7:40 -9:40 p. m. 

6175 kc. HJ2ABA 
B- 48.58 meters 

TUNJA. COLOMBIA 
1-2; 7:30-9:30 p.m. 

6170 kc. HJ3ABF 
-B- 48.62 meters 

BOGOTA. COLOMBIA 
6 -II p.m. 

6160 kc. *YV3RC 
-e- 48.7 meters 

CARACAS. VENEZUELA 
Generally 4:00-10:00 p. m. 

6155 kc. CO9GC 
-B- 48.74 meters 
GRAU & CAMENEROS LABS.. 
BOX 137, SANTIAGO. CUBA 
9 -10 m.. 11:30 a.m. -1:30 p.m.. 
3.4:30 p.m. and irregularly 7.11 

p.m. 

6105 kc. HJ4ABL 
-B- 49.14 meters 

MANIZALES. COL. 
Daily 6 -7:30 p.m., Sat. II p.m.- 

12 m. 

6100 kc. *W3XAL 
-B- 49.18 meters 
NATIONAL BROADCASTING 

CO. 
BOUND BROOK. N. J. 

Relays WIZ 
Monday. Wednesday. Saturday, 

4 -5 p.m. Sat. also II p.m. -12 M. 

6100 kc. *W9XF 
-B. 49.16 meters 

DOWNERS GROVE, ILL. 
Relays WENR. Chicago 

Daily Mon. Wed. & Sat.. 
2:30 p. -2 a. m. 

Mon., Wed. 2:30 -4. 6 p.m. -2 
a.m. Sat. 2:30 -4. 6 p.m. -I2 m. 

6090 kc. *VE9GW 
-B. 49.26 meters 
BOWMANVILLE. ONTARIO. 

CANADA 

6150 kc. CSL 6090 kc 
49.28 meters 

-B 48.78 meters SAINT JOHN. N. B., CAN. 
LISBON. PORTUGAL 7-8:30 p. m. 
7 -8:30 a.m., 2-7 p.m. 

6150 kc. *CJRO 
B- 48.78 meten 
WINNIPEG. MAN.. CANADA 

8 p. m. -12 m. 
Sun. 3.10:30 p. m. 

6140 kc. *W8XK 
B 48.86 meters 
WESTINGHOUSE ELECTRIC 

& MFG. CO. 
PITTSBURGH. PA. 

Relays KDKA 
4:30 p.m. -I2 m. 

6130 kc. ZGE 
-B 48.92 meters 

KUALA LUMPUR. 
FED. MALAY STATES 
Sun.. Tue.. and Fri.. 

6:40 -8:40 a. m. 

6128 kc. LKJ1 
B- 48.94 meters 

JELOY. NORWAY 
Relays Oslo. 10 . -6 0.m. 

6122 kc. J B 
B- 49 meters 

JOHANNESBURG, 
SOUTH AFRICA 

Dally cept Sat. and Sun.. 
11:45 p. m. -12:30 a. m. 4.7 

a. m.. 9 a. m. -3:30 p. m. 
Sat.. only. 4 -7 a. , 9 a. m.- 

4:45 P. m 
Sun., only. 11:45 p- m. -12:30 
a. m.. 8.1030 a. m. and 12:30- 

3 p. m. 

6120 kc. *YDA 
-B- 49.02 meters 

N.I. R.O. M. 
BANDOENG. JAVA 
10:40 p.m. 1:40 a.m. 

5-9:40 m. 

6120 kc. *W2XE 
B 49.02 meters 
ATLANTIC BROADCASTING 

CORP. 
485 MADISON AVE.. N. Y. C. 

Relays WABC. 5 -10 p.m. 

6115 kc. HJ1ABE 
-B 49.05 meters 

CARTAGENA. COL. 
P. O. Box 31 

Daily 11:15 a. m. -I p. m.: Sun. 
9 -11 a.m.: Mon. 10 p.m. -12 m. 

Wed. 8 -11 p.m. 

6112 kc. YV2RC 
-B- 49.08 meters 

CARACAS. VENEZUELA 
Sun. 9:30 a.m. -10:30 p.m.. Daily 
except Sun. 10:30 a.m.-I:30 

p.m.: 4 -10 p.m. 

6110 kc. GSL 
-B- 49.10 meters 

British Broadcasting Corp. 
Daventry, England 

See "When To Listen In" 

6080 kc. CP5 
.5. 49.34 meters 

LAPAI, BOLIVIA 
7 -10:30 p. m. 

6080 kc. W9XAA 
-B- 49.34 meters 
CHICAGO FEDERATION OF 

LABOR 
CHICAGO. ILL. 

Relays WCFL 
Sunday 11:30 a. m. -9 p. m. and 
Tues., Thurs.. Sat.. 4 p. m. -12 m. 

6079 kc. DJM 
-X 49.35 meters 

BROADCASTING HOUSE 
BERLIN. GERMANY 

Tests irregularly 

6072 kc. ZHJ 
-B. 49.41 meters 

PENANG. MALAYA 
Mon.. Wed.. Set. 8 -10 

Also heard Fri. till 3:30 a.m. 

6072 kc. OER2 
-B- 49 41 meters 

VIENNA. AUSTRIA 
9 a. m. -5 p. m. daily 

6070 kc. VE9CS 
.5. 49.42 meters 
VANCOUVER. B. C.. CANADA 
Sun. 1:45 -9 p. m.. 1030 o. m.- 
1 a. m.: Tues. 6-7:30 p. m.. 
1130 p. m. -130 a. M. Daily 

6.7:30 P. a. 

6060 kc. OXY 
-B- 49.50 meters 
SKAMLEBOAEK. DENMARK 
1.630 p. m.: also I I a. 55. -12 n. 

Sunday 

6060 kc. *W8XAL 
-B- 49.50 meters 

CROSLEY RADIO CORP. 
CINCINNATI. OHIO 

6:30 a.m. -7 p.m.: 10 p.m. -I a.m. 
Relays WLW 

6060 kc. VQ7L0 
-B- 49.50 meters 
NAIROBI. KENYA, AFRICA 

Mon.. Wed.. Fri.. 5:45.8:15 
a. m.. II a. m. -2 p. m. 

Tues.. 3 -4 a. m.. 11 a. m. -2 p. 
m.. Thun.. 8 -9 a. m.. II a. m.- 
2 p. m., Sat., II a. m. -3 p. M.. 

Sun.. 10:50 a. m. -2 p. m. 

6060 kc. W3XAU 
-B- 49.50 meters 

NEWTOWN SQUARE. PA. 
Relays WCAU. Philadelphia 

7 p.m..IO p.m. 

6045 kc. HJ3ABI 
B- 49.63 meters 

BOGOTA. COLO. 
Irregular in evening 

6042 kc. HJ1ABG 
49.6.5 meters 

BARRANQUILLA. COLO. 
12 n. -1 p.m.. 6.10 p.m. 

Sun. I -6 p.m. 

6040 kc. *W1XAL 
B. 49.67 meters 

BOSTON, MASS. 
Tues.. Thurs. 7:30.9 p.m. 

Sun. 5 -7 p.m. 

6030 kc. *HP5B 
-B. 49.75 meters 

P. 0. BOX 910 
PANAMA CITY. PAN. 

12 N. -1 p.m.. 8 -10:30 p.m. 

6030 kc. VE9CA 
-B- 49.75 meters 
CALGARY. ALBERTA. CAN. 
9 a.m. -3 p.m.. 7 p.m. -12 m. 

6020 kc. C Q N 
-B 49.83 meters 

MACAO. CHINA 
Mon. and Fri. 3.5 a.m. 

6020 kc. *DJC 
-B. 49.83 meters 

BROADCASTING HOUSE, 
BERLIN 

12 n.-4 :30 p. m.. 9:30- 10 :30 
P. m. 

6012 kc. ZHI 
-B 49.9 meters 

RADIO SERVICE CO., 
20 ORCHARD RD.. 

SINGAPORE. MALAYA 
Mon., Wed., Thor,.. 5:40.8:10 
a. m.: Sat.. 12:10-1:10 a. M.. 
10:40 p. m. -I :10 a. m. (Sunday) 

6010 kc. *COC 
-B 49.92 meters 

P.O. BOX 98 
HAVANA. CUBA 

Daily 930.11 a.m. 4 -7 p.m. 
Sat. also at 11:30 p.m. 

6000 kc. RW59 
B MOSCOW. U. S. S. R. 

Daily 3-6 p.m. 

5990 kc. *XEBT 
-B- 50.08 meters 

MEXICO CITY. MEX. 
P. 0. Box 79.44 
7 0. m. -1 a. m. 

5980 kc. XECW 
-B- 50.17 meters 

CALLE del BAJIO 120 
MEXICO CITY. MEX. 

4.430 p.m.. 10:30 p.m., 12 m. 

5980 kc. H I X 
B- 50.17 meten 

SANTO DOMINGO. DOMINI- 
CAN REP. 

Tues. and Fri. at 8:10 p.m. 
Sun. at 7:40 a.m. irreg. Tues. 

and Thurs. 

5970 kc. HJ3ABH 
.B. 50.25 meters 

BOGOTA. COLO. 
APARTADO 565 

7 -11 p.m 

5968 kc. HVJ 
-B 50.27 meters 

VATICAN CITY (ROME) 
2-2:15 p. m.. daily. Sun.. 5 -5:30 

IL m. 

5950 kc. HJ1ABJ 
B 50.42 meters 

SANTA MARTA, COLO. 
II a.m.-1 p.m., 7.9 p.m. 

5950 kc. HJ4ABE 
B- 50.42 meters 

MEDELLIN, COLO. 
Mon. 7.11 p.m.. Tues.. Thun.. 
Sat. 6:30.8 p.m.. Wed. and Fri. 

7:30 -11 p.m. 

5940 kc. TGX 
-B- 50.5 meters 

SR. M. NOVALES, 
GUATEMALA CITY. GUAT. 

Daily except Sun.. 8.10 a.m.. 
1 -2:30 p.m., 8 p.m. -12m. 

5890 kc. HJ2ABC 
B. 50.97 meters 

CUCUTA, COL. 

(All Schedules Eutern Standard Time) (Continued on pane 117) 
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Television Stations 
2000 -2100 kc. 

W2XDR -Long Island City, N.Y. 
W8XAN- Jackson, Mich. 
W9XK -Iowa City, la. 
W9XAK- Manhattan, Kans. 
W9XAO- Chicago, Ill. 
W6XAH- Bakersfield, Calif. 

2750 -2850 kc. 
W3XAK- Portable 
W9XAP- Chicago, Ill. 

CGZ 
CJ W 
CJZ 
KGHA 
KGHB 
KGHC 
KGHD 
KGHE 
KGHD 
KGHK 
KGHM 
KGHN 
KGHO 
KGHP 
KGHQ 
KGHR 
KGHS 
KGHT 
KGHU 
KGHV 
KGHW 
KGHX 
KGIIY 
KGH7. 
KGJX 
KGLX 
KGOZ 
KGPA 
KGPB 
KGPC 
KGPD 
KGPE 
KGI'F 
KGPG 
KGPH 
KGPI 
KGPJ 
KGPK 
KGI'L 
KGPM 
KGPN 
KGPO 
KGPP 
KGPQ 
KGPR 
KGPS 
K('PW 
KG1'X 
KGPY 
KGP7. 
KGZA 
KGZB 
KGZC 
KGZD 
KGZE 
KGZF 
KGZG 
KGZH 
KGZI 
KGZJ 
KGZL 
KGZM 
KGZN 
KGZO 
KGZP 
KGZQ 
KGZR 
KGZS 
KGZT 
KGZU 
KGZV 
KGZW 
KGZX 
KGZY 
KIUK 
KNFA 

W2XBS- Bellmore, N.Y. 
W9XAL- Kansas City, Mo. 
W9XG -W. Lafayette, Ind. 
W2XAB -New York, N.Y. 

42000 -56000, 60000 -86000 kc. 
W2XAX -New York, N.Y. 
W6XAO -Los Angeles. Calif. 
W9XD- Milwauke, Wis. 
W2XBT- Portable 
W2XF -New York. N.Y. 

W3XE- Philadelphia, Pa. 
W3XAD- Camden, N.J. 
W10XX- Portable & Mobile (Vicinity of 

Camden) 
W2XDR -Long Island City, N.Y. 
W8XAN- Jackson, Mich. 
W9XAT- Portable 
W2XD -New York, N.Y. 
W2XAG- Portable 
WIXG- Boston, Mass. 
W9XK -Iowa City, Ia. 

Police Radio Alarm Stations 
Vancouver, B.('. 
St. Johns, N.B. 
Verdeen, Que. 
Portable -Mobile 

In State of Wash. 

2452 kc. 
2416 ke. 
2452 kc. 
2990 kc. 

2490 kc. 

Las Vegas, Nev. 2474 kc. 
Palo Alto, Cal. 1674 kc. 
Reno, Nev. 2474 kc. 
Hutchinson, Kans. 2450 kc. 
Des Moines, Iowa 1682 kc. 
Lakton, Okla. 2466 kc. 
Chinook Pass, W. 2490 kc. 
(Mobile) in Wash. 2490 kc. 
Spokane, Wash. 2914 kc. 
Brownsville, Tex. 2382 kc. 
Austin, Tex. 2482 kc. 
Corpus Christi, Tex. 2382 kc. 
Centralia, Wash. 2414 kc. 
Santa Ana, Cal. 2490 kc. 
Whittier, Cal. . 1712 kc. 
Little Rock, Ark. 2406 kc. 
Pasadena, Cal. 1712 kc. 
Albuquerque, N.M. 2414 kc. 
Cedar Rapids, Iowa 2466 kc. 
Seattle, Wash. 2414 kc. 
Minneapolis, Minn. 2930 kc. 
St. Louis, Mo. 1706 ke. 
San Francisco, Cal. 2474 kc. 
Kansas City, Mo. 2422 kc. 
Santa Fe, N. Mex. 2414 kc. 
Vallejo, Cal. 2422 ke. 
Oklahoma City, Okla. 2450 kc. 
Omaha, Neb. 2466 kc. 
Beaumont, Tex. 1712 kc. 
Sioux City, Iowa 2466 kc. 
Los Angeles Cal. 1712 kc. 
San Jose, Cal. 2466 kc. 
Davenport, Iowa 2466 kc. 
Tulsa, Okla. 2450 kc. 
Portland, Ore. 2442 kc. 
Honolulu, T.H. 1712 kc 
Minneapolis, Minn. 2430 ke. 
Bakersfield, Cal. 2414 kc. 
Salt Lake City, Utah 2406 kc. 
Denver, Colo. 2442 kc. 
Baton Rouge, La. 1574 kc. 
Wichita, Kans. 2450 kc. 
Fresno, Calif. 2414 kc. 
Houston, Tex. 1712 kc. 
Topeka, Kans. 2422 kc. 
San Diego, Cal. 2490 kc. 
San Antonio, Tex. 2482 ke. 
Chanute. Kans. 2450 kc. 
Des Moines, Iowa 2466 kc. 
Klamath Falls, Ore. 2382 kc. 
Wichita Falls, Tex. 2958 ke. 
Phoenix, Ariz. 2430 kc. 
Shreveport, La. 1712 ke. 
El Paso, Tex. 2414 kc. 
Tacoma, Wash. 2414 kc. 
Santa Barbara, Cal. 2414 kc. 
Coffeyville, Kans. 2450 kc. 
Waco, Tex. 1712 kc. 
Salem, Ore. 2442 kc. 
McAlester, Okla. 2458 kc. 
Santa Cruz, Cal. 1674 kc. 
Lincoln, Neb. 2490 kc. 
Aberdeen, Wash. 2414 kc. 
Lubbock, Tex. 2458 kc. 
Albuquerque. N.Mex. 2414 kc. 
San Bernardino, Cal. 1712 kc. 
Jefferson City, Mo. 1674 kc. 
Clovis, N. Mex. 2414 kc. 

KNFB 
KNFC 

KNFD 

KNFE 
KNFF 
KNFG 
KNFH 
KNFI 
KNFJ 
KNFK 
KNFL 
KNFM 
KNFN 
KNFO 
KNFP 
KNFQ 
KNGE 
KNGF 
KNGG 
KNGH 
KNGJ 
KNGK 
KNGL 
KSNE 
KSW 
KVP 
VYR 
VYW 
WCK 
WEY 
WKDT 
WKDU 
WMDZ 
WMFP 
WMJ 
WMO 
WMP 
WPDA 
WPDB 
WPDC 
WPDD 
WPDE 
WPDF 
WPDG 
WPDH 
WPDI 
WPDK 
W PDI. 
WPDM 
WPM 
WPDO 
WPDP 
WPDR 
WPDS 
WPDT 
WPDU 
WPDV 
WPDW 
WPDX 
WPDY 
W PDZ 
WI'EA 
WPEB 
WPEC 
WPED 
WPEE 
WPEF 
WPEG 
WPEH 
WPEI 
WPEK 
WPEL 
WPEM 
WPEP 

Idaho Falls, Idaho 2414 kc. 
SS Gov. Stevens, (Wash.) 

2490 kc. 
SS Gov. J. Rogers, (Wash.) 

2490 kc. 
Duluth, Minn. 2382 kc. 
Leavenworth, Kans. 2422 kc. 
Olympia, Wash. 2490 kc. 

2474 kc. 
2414 kc. 
1712 kc. 
2490 .kc. 
2490 kc. 
2490 kc. 
1682 kc. 
1682 kc. 
2414 kc. 
2490 kc. 
1712 kc. 
2422 kc. 
1698 ke. 
2474 kc. 
2490 kc. 
2450 kc. 
1712 kc. 
2382 kc. 
1658 kc. 
1712 kc. 
1712 kc. 
2452 kc. 
2414 kc. 
1630 kc. 
1630 Ice. 
1706 kc. 
2442 ke. 
2422 kc. 

Garden City, Kans. 
Mt. Vernon, Wash. 
Pomona, Cal. 
Bellingham, Wash. 
Shuksan, Wash. 
Compton, Cal. 
Waterloo, la. 
Storm Lake, Ia. 
Everett, Wash. 
Skykomish, Wash. 
Cleburne, Tex. 
Sacramento, Cal. 
Phoenix, Ariz. 
Dodge City, Kans. 
El Centro, Cal. 
Duncan, Okla. 
Galveston, Tex. 
Duluth, Minn. 
Berkeley, Cal. 
Dallas, Tex. 
Montreal, Can. 
Winnipeg, Man. 
Belle Island, Mich. 
Boston, Mass. 
Detroit, Mich. 
Cincinnati, Ohio 
Indianapolis, Ind. 
Niagara Falls, N. Y. 
Buffalo, N.Y. 2422 kc. 
Highland Park, Mich. 2414 kc. 
Framingham, Mass. 1666 kc. 
Tulare, Cal. 2414 kc. 
Chicago, Ill. 1712 kc. 
Chicago, Ill. 1712 kc. 
Chicago, Ill. 1712 kc. 
Louisville, Ky. 2442 kc. 
Flint, Mich. 2466 kc. 
Youngstown, Ohio 2458 kc. 
Richmond, Ind. 2442 kc. 
Columbus. Ohio 2430 kc. 
Milwaukee, Wis. 2450 kc. 
Lansing, Mich. 2442 kc. 
Dayton, Ohio 2430 kc. 
Auburn, N.Y. 2382 kc. 
Akron, Ohio 2458 kc. 
Philadelphia, Pa. 2474 kc. 
Rochester, N.Y. 2422 kc. 
St. Paul, Minn. 2430 kc. 
Kokomo, Ind. 2490 kc. 
Pittsburgh, Pa. 1712 kc. 
Charlotte, N.C. 2458 kc. 
Washington, D.C. 2422 kc. 
Detroit, Mich. 2414 kc. 
Atlanta, Ga. 2414 kc. 
Fort Wayne Ind. 2490 kc. 
Syracuse, N.Y. 2382 kc. 
Grand Rapids, Mich. 2442 kc. 
Memphis, Tenn. 2466 ice. 
Arlington, Mass. 1712 kc. 
New York, N.Y. 2450 Ice. 
New York, N.Y. 2450 kc. 
New York, N.Y. 2450 kc. 
Somerville, Mass. 1712 kc. 
E. Providence, R.I. 1712 kc. 
New Orleans, La. 2430 kc. 
W. Bridgewater. Mass. 1666 kc. 
Woonsocket. R.I. 2466 kc. 
Kenosha, Wis. 2950 kc. 

WPES 
WPET 
WPEV 
WPEW 
WPFA 
WPFC 
WPFE 
WPFG 
WPFH 
WPFI 
WPFJ 
WPFK 
WPFL 
WPFM 
WPFN 
WPFO 
W l'FP 
WPFQ 
WPFR 
W PFS 
WI'FT 
WPFU 
WPFV 
WPFW 
WPFX 
WPFY 
WPFZ 
WPGA 
WPGB 
WPGC 
WPGD 
WPGF 
WPGG 
WPGH 
WPGI 
WPGJ 
WPGK 
WPGL 
WPGN 
WPGO 
WPGP 
WPGQ 
WPGS 
WPGT 
WPGU 
WPGV 
WPGW 
WPGX 
WPGZ 
WPHA 
WPHB 
WPHC 
WPHD 
WI'HE 
WPHF 
WPHG 
WPHi 
WPHJ 
WPHK 
WPHI. 
WPHM 
WPHN 
WPHO 
WPHP 
WPHQ 
WPHS 
WPHT 
WPHV 
WPHY 
wPSP 
WRBII 
WRDQ 
WRDR 
WADS 

Saginaw, Mich. 2442 kc. 
Lexington, Ky. 1706 kc. 
Portable (in Mass.) 1666 kc. 
Northampton, Mass. 1666 kc. 
Newton, Mass. 1712 kc. 
Muskegon, Mich. 2442 kc. 
Reading, Pa. 2442 kc. 
Jacksonville, Fla. 2442 kc. 

kc. 
kc. 
kc. 
kc. 
ke. 
kc. 
kc. 
ke. 
kc. 
kc. 
kc. 
ke. 
Ice. 

Baltimore, Md. 2414 
Columbus, Ga. 2414 
Hammond, Ind. 1712 
Hackensack, N.J. 2430 
Gary, Ind. 2470 
Birmingham, Ala. 2382 
Fairhaven, Mass. 1712 
Knoxville, Ten. 2474 
Clarksburg, W. Va. 2490 
Swathmore, Pa. 2474 
Johnson City, Tenn. 2470 
Asheville, N.C. 2474 
Lakeland, Fla. 2442 
Portland, Me. 2422 kc. 
Pawtucket, R.I. 2466 Ice. 
Bridgeport, Conn. 2966 kc 
Palm Beach, Fla. 2442 ke. 
Yonkers, N. Y. 2442 kc. 
Miami, Fla. 2442 kc. 
Bay City, Mich. 2466 kc. 
Port Huron, Mich. 2466 kc. 
S. Schenectady, N.Y. 1658 ke. 
Rockford, Ill. 2458 kc. 
Providence, R.I. 1112 ke. 
Findlay, Ohio 1596 kc. 
Albany, N.Y. 2414 kc. 
Portsmouth, Ohio 2430 ice. 
Utica. N.Y. 2414 kc. 
Cranston, R.I. 2466 kc. 
Binghamton, N.Y. 2442 kc. 
South Bend, Ind. 2490 kc. 
Huntington, N.Y. 2490 ke. 
Muncie, Ind. 2442 ke. 
Columbus, Ohio 1596 kc. 
Mineola, N.Y. 2490 ke. 
New Castle, Pa. 2482 kc 
('ohasset, Mass. 1712 ke. 
Boston, Mass. 1712 ke. 
Mobile, Ala. 2382 kc. 
Worcester, Mass. 2466 ke. 
Johnson City, Tenn. 2474 kc. 
Fitchburg, Mass. 2466 Ice. 
Nashua, N. H. 2422 ke. 
Massillon, O. 1682 Ice. 
Steubenville, O. 2458 kc. 
Marion Co, Incl. 1634 kc 
Richmond, Va. 2450 kc. 
Medford, Mass. 1712 ke. 
Charleston, W. Va. 2490 ice. 
Fairmont, W. Va. 2490 kc 
Wilmington, O. 1596 kc. 
Portable in Ohio 1682 Ice. 
Orlando, Fla. 2442 kc. 
Tampa, Fla. 2466 kc. 
Zanesville, Ohio 2430 ke. 
Jackson, Mich. 2466 kc. 
Parkersburg, W. Va. 2490 kc. 
Culver, Ind. 1634 kc. 
Cambridge, Ohio 1682 kc. 
Bristol, Va. 2450 kc. 
Elizabethton, Tenn. 2474 kc. 
Harrisburg, Pa. 1674 kc. 
Cleveland, Ohio 2458 kc. 
Toledo, Ohio 2474 kc. 
GrossePt.Village, Mich. 2414 kc. 
E. Lansing, Mich. 1666 kc. 
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35.00 Prize 

New Transposition Ring 
This is what 1 use for traitst'-i:.I. 

MATEa ALMG 
!MG 

DRILLED 
SOL ES 

SAW 
SLOTS ARRANGED 
A enEP LEADS 
SEPARATED 
PmNT Of CNOSSING 

NO SENTT..R' 
EADID. JUST 
suc INTO ums 
AND SPACE AS 

otsaTEO 

locks. They are rings cut from any kin 1 

of insulating material that will stand the 
I rather. A whole set ran be made in a 
a art time with a handsaw and mitre box. 

Just saw them off a tube, then cut them 
square in (OM 011 each side. If preferabl 
you can bore a hole in the button of the 
cut to be sure the wire Won't slip out. 

They hare; 
1. The very minimum of material so 

they should be low loss. 
2. All sides push to the center when 

there Is a strain on them so they won't 
buckle. 

3. Costs practically nothing. 
4. The wire doesn't have to be threaded 

through holes -can be put on anywhere.- 
Alex I). Snider. 

Fly- Cutter 
Here is a fly's-utter nstructed front 

easily obtained part,. It consists of a 
piece of Co* stork IV.' long and drilled as 
shown in diagram. One !a" machine lathe 
tool. two oa. set strews and a 145 drill 
make ut. the rest of the parts necessary. 
The drill is ground flat on one side to re- 
volve the set s sr to prevent supping. A- 
you see it has no adjustment and is used tu 
rut lwí' holes for tube sockets. It is very 
efficient and rids u of the annoying slip- 
page of adjustment in factory -made cutters. 
-Arnold Forsm:ul. 

Varnish Can as Shield 
Isere is luny to Mire e in building 

a monitor or other short -w are apparatus 
repairing a shield pot. An ol.1 varnish 
ran is just the thing fir the job, being of 
the right sizo and shape. One may en- 
counter difficulties in t leaning it: however. 
this can be done with turpentine or other 
paint -removing solutiot s. The first step is 
to cut off the handle and the spout; then 
bared to cut a hole in the narrow side 
large enough to admit the batteries. Ile 
sure to provide for a smooth edge around 
this hole TO that you will toot rut yar.eo 
on the rough or sharp -edges. The opening 
should be fined with a lead as shown in the 
drawing. After the can has been made over 
as desired, It can be given a sot of Mack 
enamel, or me other artistic decoration 
can be applied.- Calvin Sloan. 

M MOLE IN SIDE 
MID FiT se Lin 

eonmM 
OF 
CAN 

DIAL 

JACK 

VARNIS 
CAN 

TOGGLE 
SwITCN 

$ 5.00 FOR BEST 

SHORT -WAVE KINK 
The Editor will award a five dollar prize each month 
for the best short -wave kink submitted by our read- 
ers. All other kinks accepted and published will be 
awarded eight months' subscription to SHORT 
WAVE CRAFT. Look over these "kinks" and they 
will give you some idea of what the editors are look- 
ing for. Send a typewritten or ink description, with 
sketch, of your favorite short -wave kink to the 

"Kink" Editor, SHORT WAVE CRAFT. 

MOLE 
_POUER 

CMIP 

Improving Key Handle 
By simply drilling a hole In the center 

of' a poker ship, and placing it between the 
button and stem of your key. you hare 
setni-Navy type knit which Is eery easy to 
handle. The added poker ship flange gives 
more pressure and leverage during both the 
upward and downward stroke. (This s 

tent Ins been used in conjunction with the 
500 -watt transmitter at WGXRY since '33). 
-S. lt. Radom, Opr. 

Code Practice Kink 
Many of the readers of SHOUT WAVE 

(1tAL"r who desire to practice role with- 
out the Cost M building an entirely separate 
audio oscillator can arrmnplish this very 
easily by building the unit described in the 
drawings. It consists of an audio trans- 
former on which bas been mounted a tube 

base The nmWrer of prongs conforms with 
the number or Drones on your plug -In roils. 
and the entire fnI rument. plugs Into the 
e dl socket. the scone as your shot -wave 
coils. A diagram is also shorn and Indi- 
cates where the key may be inserted. -John 

'. Dietrich. 

PLATEE CUCE I - 

Cement Mixture 
In making roil forms by cementing tube 

base together. I could not find a suitable 
cement and the coil forms soon fell apart. 
After much experiment I found a mixture 
which answered the purpose very well. 

It Is made by mixing together two parts 
of ether and one part of Alcohol, both of 
which 

e 
n he ordained at. any near -by drug 

store. To the mixture of alcohol and ether. 
celluloid chips are added and allowed to 
stand in a corked bottle overnight. 

In the morning if the solution is still 
watery. add more ships and let stand again. 
]t'hru a thick Ilquid Is formed it Will be 

ready for ti'. Alakiog coil forms is not. its 
only use for it ran be Used for holding the 
wire In place on spared rolls. fastrning 
tubes that hase became loosened from their 
bases and thousands of other uses. -Theo- 
dore Zukauskas. 

97 

Handle for Plug -In Coils 
I Itre is a simple way to use attachment 

slugs as handles for plug -in roils. m Mr 
the projecting prongs and then rut `asma:1 

.c from a piece of 6k inch hard rubber or 
i'alitIlie as shown in tue diagram. After 

ORDFIV 
LAMP 

CORO 

POINTS sul Ori 

CEMENT 

FLANGE ON 

Cop` 
FORM 

éM cViiGÓ DRiuó Oa D 
w.TN THOSE IN PLUG 

11 

this has been fastened to the attarhplert 
plug. cement the whole thing to the top of 
the plug -in coil with household cement t r 
sane other such material.- George \losta- 
etilo. 

Low Current Relay 
llero is my radio kink. It Is a simple 

relay that ran be made in about one hour. 
Most of the parts can be found in your 
jmlk box. It can be used for many things; 
it will 

f 

ake a motor go by menu. of a 
beam of light. Of course, y u bane to bare 
other parts. amplifier. etc. It will do h -t 
any outer sensitive relay can do-Paul n. 
St Mishit. 

eauS maw 
CEMENT AROUND 
EDGE Or tuft 

BASE 

TO L 

MAT USED'- ORA S 

'A RAUELITE LrWTN it sun 
MB wDE A I r/R'LONG 

'C /e'wmE IENGTNASwr 
'D IB'wl0r sit TO SUIT 

Variable Antenna Coupler 
Many fans could like to use an antenna 

colliding ail hotrod of the usual eapari- 
tn'e (Tainting used In mosi receivers. The 
diagram clearly shows how a mtauting 
bracket can be eonstruited shtrh will allow 
varying the coupling for different short - 

'e bands. It Is also alvi sable to use the 
I onlenser In series it h the lull and the 
anterna in order to make use of what tun- 
ing slay be possible.- Daniel Rorneman. 

Substitute for Key Contacts 
The contact: for keys or relays ran he 

teplarctl when worn toy substituting the 
used emularts from ahnost any tyre of auto- 
mobile distributor. 

The discarded points can usually be oh- 
tained from your lot al garage. After clean- 
ing and a little filing. when soldered to 
the key or relay. they become a serviceable 
rontatt about 3 16 inch In diameter. 

The contact NO. I is found only on Ford 
Nimbi A ami AA and a will as the 
adjustable contact for a telegraph relay. 

Many of the reader: of SIIUIIT WAVE 
Clt.t S "r who have burned oh the contacts of 
t wir key: or relays will find this kink very 
t seful and the new contacts Will stand up 

time. for a very long time. because of the hard - 
ress of them anti if sufficient filter Is used 
to suppress the spark. -IL W. Crouter. 

NEI) CUT 

COP Ne 2 

Ca 

CUTOer NERE NO3 -TT 

NE 2..3 
K2 2 OA N23 ' SOLDERED 

SOLDERED 

RELAV ¡ Ev NEJ 

Handy Bench Light 
Many experimenters have dimrulty in M- 

taining sufficient light for their workbench 
without using a very powerful bulb. This 

1 be overcome by stretching a piece of 
No. 14 w, ire across the length of the w'od:- 
benrh and attaching an old fixture ring as 
slump in the drawing; the entire ¡ions: tan 
then be slid from one end of the bench to 
the oilier and will enable you to hoe a 

I gut where you want It. 'rho drawl.¢ 
early itiows ime a separale ('lamp can be 

made If one desires to go to the ex:r.L 

CV, PIECE COMPLETED 
OUT MERE WITH PLIERS LUG l 

t ouble. Another useful kink that I have 
used quite often is uhu shown among the 
drawings. When you have a closed um 
fleeting lug and you Swish to oeretaue the 
necessity of removing the binding post nut 
each time. it is only necessary sary to cut out a 
sertion of the lug with a pair 14 ilia 011.1 

pliers or tin snips.-Russell Bulger. 
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Short Wave. 

Circuit diagram of the 2 -tube Electrified 
Doerle receiver. 

2 TUBE DOERLE 
Jack Guttman, Passaic, N.J. 

( Q) Will you please be good enough to 
print a diagram of the 2 tube electrified re- 
ceiver? This is the one using a 57 screen- 

4 TUBE BATTERY SET 
L. E. Clarkson, San Juan, Calif. 

(Q) Will you please publish a diagram 
of a 4 tube, 2 volt battery set using a 34 
tuned RF. stage, a 32 regenerative detec- 
tor, a 30 first audio, a 33 pentode, output 
tube. This set is to be used with standard 
plug -in coils and 140 mmf. tuning condens- 
ers in both stages, either ganged or oper- 
ated separately, whichever is best. 

(A) We are printing the 4 tube diagram 
you requested. This should make a very 
fine battery operated receiver and it should 
be capable of pulling in all the short -wave 
stations. Regeneration is controlled by 
varying the screen grid voltage. Make sure 
that the 50,000 ohm regeneration control 
potentiometer has a switch on the back of 
it, which should be connected in series with 
the 22r/z volt lead in order that the poten- 
tiometer will not be a constant drain on 
the first section of the "B" batteries while 
the set is not in use. This switch should 
be turned off together with the filaments 
when the set is not in Ilse. If you wish to 
gang the two tuning condensers it will be 
necessary to connect a 35 mmf. condenser 
across the RF. tuning condenser in order 
that compensation can be made for vary- 
ing lengths of antennas, etc., and to keep 
the two stages in alignment. 

140 
HOF 

( 

loo 34 MMF 

0.1- 
MF. 

500 
Mt-IF ti 

I, RFC. 
2.5 MH 

.006 MF 

0.1- L 
2 MF ) 30 3 1 33, 

II! 14 \Ì 

50.00 
OHM$ 

.25- 
MEG 

(EACH) :c 
8+,67.5V. 

10 
OHMS 

A- A+ 
l 

a-, c+ 
1 1 

B+,90V C-,13.5V 134- 135V 

4 -tube battery operated receiver having a stage of tuned R.F. ahead of the regen- 
erative detector. This should give excellent results on all short -wave stations. 

grid detector, resistance coupled to a 56 
audio amplifier. 

(A) We take pleasure in printing the 2 
tube Doerle diagram, inasmuch as this has 
been one of our most popular receivers. 
Regeneration is controlled by use of a 50.- 
000 ohm potentiometer and if one desires 
to employ throttle control of regeneration, 
condenser "C" instead of being a .0005 mf. 
condenser should be a .00014 mf. variable. 

PHONES OR SPEAKER? 
Albert Kline, Apollo, Pa. 

(Q) I have noticed in the various let- 
ters published in your magazine that the 
short -wave listeners are hearing a good 
many more stations than I have been able 
to hear. And I would like to know whether 
they are using earphones or a speaker in 
order to obtain such excellent results. 

(A) Well, if a short -wave receiver is 
designed for speaker operation, stations 
will be heard just as well with a loud- 
speaker as they will with earphones. How- 
ever, if you are using a 2- or 3 -tube re- 
ceiver by all means it will be necessary to 
use earphones to pick up those weaker 
stations. We cannot say whether our 
readers are using earphones or speakers 
but we believe the above will be sufficient 
to answer your question. 

100 WATT PHONE TRANSMITTER 
G. K. Burtner, Jr., Goldthwaite, Tex. 

(Q) I would like to build a 160 -meter 
amateur transmitter having 100 watts in- 
put using inexpensive parts. Can this 
transmitter be built for around $30? 

(A) We doubt very much that it is pos- 
sible to build a good 160 -meter phone 
transmitter such as you outlined for the 
small sum of $30.00. We do suggest, how- 
ever, that you read the series of articles 
that are being published on a low -power 
Rack and Panel transmitter for the Ham. 
The first of this series was published in 
the March issue, the second in the April 
issue, and the final one in the May issue. 

DOUBLET ANTENNA 
Dr. L. L. Hill, Jr., Montgomery, Ala. 

(Q) Regarding the question of J. Rand 
about doublet antennas in the February 
Question Box, if most of the disturbance 
comes from passing automobiles, how far 
must the doublet be from the highway to 
be reasonably efficient? 

(A) Offhand, we would say that the 
antenna would have to be 300 or 400 feet 
away from the highway in order to notice 
any improvement. However we have no- 
ticed that it is possible to hear some au- 
tomobiles from 800 to 1000 feet away from 

EDITED BY GEORGE 
ttrcause the amount of work involved in 
the drawing of diagrams and the compilation 

of data, we are forced to charge 25c each for 
letters that are answered directly through the 
mail. This fee includes only hand -drawn 
schematic drawings. We cannot furnish "pic- 
ture- layouts" or "full- sized" working drawings. 
Letters not accompanied by 25c will be an- 
swered in turn on this page. The 25c remit- 

the receiver so you can see that it is a very 
difficult proposition, this overcoming ig- 
nition interference. 

(Q) I have two 1 mf. condensers con- 
nected in series across the A.C. power line 
with the center connection grounded. This 
cuts out only a small amount of noise 
originated in the low power line. Would 
the hddition of two large radio frequency 
chokes in series with each side of the 
power line materially assist in reducing 
the noise? 

(A) It is quite possible that the R.F. 
choke you mentioned will work satisfac- 
torily. We suggest, when you connect the 
two in series, you use one large choke 
and one small one in each leg of the 
power line. 

DOUBLET ANTENNA 
C. Jones, Richmond, Va. 

(Q) I expect to erect a doublet antenna 
and am unable to have the two sections of 
the doublet antenna in opposite directions 
and will be forced to erect it with a less 
than a 180 degree angle. Will this do any 
harm and can I expect just as good re- 
sults? 

(A) Generally speaking, if the one side 
of the doublet does not fold back too far 
you will not notice any difference in re- 
ception. However, if it were to approach 
a V shape, it would become quite directional 
and you may have trouble from these ef- 
fects. 

SIMPLE `B" SUPPLY 
N. Resnick, Philadelphia, Penna. 

I built your "Pocket Receiver" described 
in the December issue of SHORT WAVE{ 
CRAFT and obtained very good results with 
it. I would like to have you print a suit- 
able inexpensive "B" supply, one that does 
not use a power transformer. It should 
deliver from 45 to 90 volts in order to run 
the pocket set. 

(A) We are printing diagram for a 
power supply which will deliver anything 
up to 110 volts. In using a power supply 
of this type, make sure that you do not 
attach the ground to the "B" negative side, 
otherwise the house fuses will be blown. 

10.000 
OHMS 

134- 

a "e". 
e MF 

(EACH) 

[0.000 OHMS 
( POTENT) 

37 I 0.1. 

1 
MF 

0) 
x 

37 

../ 

360 OHMS 
25 

SW 

,L- 

w sj 
IIOV, A.0 " 

Simplest power supply which can be 
used to take the place of a B battery on 

short -wave receivers. 
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QUESTION BOX 
99 

W. SHUART, W2AMN 
tance may be made in the form of stamps or 
coin. 

Special problems involving considerable re- 
search will be quoted upon request. We cannot 
offer opinions as to the relative merits of com- 
mercial instruments. 

Correspondents are requested to write or print 
their names and addresses clearly. Hundreds of 
letters remain unanswered because of incomplete 

or illegible addresses. 

AUDIO AMPLIFIER 
Raymond Bourgett, Central Falls, R.I. 

(Q) Will you please print a diagram of 
an all -electric audio amplifier which can be 
used in conjunction with any short -wave 
receiver in order to produce full loud- speak- 
er volume. I would like to have this am- 
plifier completely self- contained with just 
the input connections to be attached to 
the short -wave set. 

(A) We are pleased to print the audio 
amplifier diagram you requested and com- 
plete details are given in the drawing. A 
volume control is incorporated in the grid 
circuit of the 56 first audio stage in order 
that you will have complete control of au- 
dio volume, independent of the short -wave 

2 TUBER 
Harry Foss, Waterbury, Conn. 

(Q) Please print a diagram in your 
Question Box of a 2 tube receiver which can 
be used as a portable. I would like to have 
this set use a type 34 screen grid detector 
and a 30 in the audio stage: 

(A) This simple 2 tube battery set will 
make a very nice portable rig, especially 
for earphone operation and it will be very 
economical so far as battery consumption 
is concerned. 

(Q) Would a 45 volt together with a 
22% volt battery be sufficient for the plate 
voltage? 

(A) 67% volts is not sufficient when us- 
ing the screen -grid detector tube. They will 
work however with 90 volts of "B" bat- 
tery supply, but best all- around results are 
obtained with the full 135 volts applied to 
the plate. This should cause no concern as 
extremely small 45 volt batteries are now 
being manufactured by the major battery 
companies. 

One very important point to remember 
in a receiver of this type is the antenna 
condenser. We have shown a 35 mmf. con- 
denser here and we trust that you will use 
one that has a very low minimum capacity 
because otherwise the condenser capacity 

INPUT .25 -MEG 
TRANS. POT. 

INPUTJ 

56 3:1 

11117,1 
300v 

)OMA 100MA. 

AERE 

2 A 5 
.006- OuTOUT 

MF. TRANS 

2.000 J 
ONUS 80 ti 

15,000 ONMS 
25 w BMF. 

(EACH) 

x 

25V,At 
x 

OUTPUT 

110V. 
A.C. 

Complete AC operated high gain audio amplifier which can he used in conjunrtio I 

with any short -wave receiver. 

set. A 2A5 is used as the output stage and 
will give full speaker volume. If you wish 
to use a dynamic speaker, the field should 
be connected in place of one of the 30 henry 
filter chokes. 

2 -TUBE BAND -SPREAD SET 
Rolland Johnson, Minneapolis, Minn. 

(Q) I built the 2 -tube band -spread set 
described in the February, 1933, issue on 
page 592. I have rebuilt it twice and 
checked all parts to make sure that they 
are all right and have also experimented 
with the various types of coils. I am using 
a good power supply with this receiver and 
still have not been able to get it to work. 
Could you offer any suggestions? 

(A) The 2 -tube band -spread you men- 
tion was built by a good many of our 
readers and none of them have had diffi- 
culty in getting it to work. If you have 
used a metal sub -base and panel or a box, 
similar,to the one described in the article, 
it is possible that you may have a resistor 
or condenser shorted by coming in con- 
tact with the metal. Also it is quite pos- 
sible that you may have your coil connec- 
tions wrong. We have found that most of 
the trouble, with receivers not working 
properly, has been in incorrectly wired 
coils. We suggest that you check over the 
above -mentioned items and we are sure 
that you will get it to work. 

cannot be adjusted low enough and the an- 
tenna will cause the receiver to stop os- 
cillating. 
POWER SUPPLY FOR "3 =6 SUPER" 
R. Cleaver, Lawrence, N.Y. 

(Q) I would like to have you print a dia- 
gram of a power supply which can be used 

2 -tube battery set intended for earphone 
operation. 

with the "3 tubes = 6 super -het" described 
in the February issue of SHORT WAVE 
CRAFT. A resistance coupled 42 amplifier 
will be used in conjunction with this set. 

(A) The power supply diagram presented 
herewith will run any short -wave receiver. 
When ordering the transformer for this 
power supply, make sure that you specify 
that you wish a 6.3 volt filament winding, 
otherwise you won't be able to run the 3 
tube super -het from it. 

While on the subject of this set, it might 
be well to mention that there were several 
mistakes in the Parts List for this receiver 
as published in the February issue. 

The original Parts List called for twelve 
.1 mf. fixed condensers; actually only eleven 
are required; two lines further down on the 
Parts List, the original specifications called 
for one .5 mf. fixed condenser; the cor- 
rected version should be two of these con- 
densers. There was also a mistake in the 
number of .001 mf. fixed condensers; the 
original specification called for one; there 
should be two. The original specification 
for the .0001 mf. fixed condensers called 
for three of them; corrected version should 
be only two of these. 

In addition, on the circuit diagram for 
the receiver, the condenser which is shunted 
across the cathode biasing resistor for the 
6B7 tube is listed as a .5 mf. condenser; 
actually it should be a 5 mf. electrolytic 
condenser. 

The midget trimmer variable condenser 
is listed on the diagram as having a ca- 
pacity of 35 mmf. 

This is correct, although the 50 mmf. 
condenser specified in parts list will serve 
also. Either should give excellent service. 

SW. 1 PT. 

110 V, A.0 

30 H. 
100 MA 

_ SVl 

3oov. 

- ' = 300; 

30 H. 
100 MA. l 84 250V 

6.3V 8 MF. 
( EACH) 

15.000 
OHMS 

25 WATTS 

B- 

Power supply for the "3 tubes -6" super -het described in the February issue of 
Short Wave Craft. 
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GET THIS FREE. rl Radio Comparison \ CHECK 
LIST 

you 
a' tox" « 

TRUTH about today; Radio, 

"World -wide reception I" "Beautiful tone!" 
Claims! Claims! Claims! The receiver at a "bar- 
gain basement" price boasts as loudly as the 
custom -built instrument. Yet there must be a 
difference- somewhere! We have devised a plan 
that shows you how to get the cold, hard facts 
about values. Whether or not you are in the 
market for a radio now, get this revealing 
Check List that shows you how to get the 
"low down!" 

We honestly believe we build 
The World's Finest Receiver" 

-but we cordially invite you to 

CHECK UP ON US 
The SCOTT Imperial Hi- Fidelity All Wave is 
the greatest distance -getting radio ever built 
... It has full range high fidelity -25 to 16,000 
cycles ... it has ample reserve power -35 watts 
strictly class "A"... It combines the greatest 
known sensitivity and selectivity with the finest 
tonal reproduction ever known in radio ... It is 
custom -built to the most exacting standards 
known in radio. But those arc mere statements 
-some of them so startling that you may 
doubt them. That's your privilege -but we 
ask you to CHECK THESE STATEMENTS - 
and the claims of other manufacturers. We will 
gladly rest our case on your impartial findings. 
Furthermore -when and if you decide to buy a 
SCOTT Imperial Hi- Fidelity All -Wave, you can 
have it for 30-day FREE TRIAL in your own 
home anywhere in the U. S. A., in side -by -side 
competition with any other radio. If it isn't 
better in every way, your test won't cost you a 
single penny. But first, learn to your own satis- 
faction which radio is REALLY best! 

SEND OOJ 

a , o 
CHECK LIST 

E.H. SCOTT RADIO LABORATORIES. Inc. 
4470 Ravenswood Ave...Dept. 28K5,Chicago, Illinois 

Send me at once a copy of your Radio Comparison 
CHECK LIST, and complete details about the 
NEW SCOTT Imperial Hi- Fidelity AR -Wave. 

Yn me 

.141.1,ss 

Cil> S tale 
L 
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Transmitting Antennas 
By Lawrence Reilly 

THOSE who are planning to build 
amateur transmitters described in 

SHORT WAVE CRAFT are going to find 
that the antenna is the most important 
factor in determining the success of your 
station. Luckily, the "Ham" is not 
limited to a single type of antenna, but 
he may use one of several different 
types, usually hitting the one best 
adapted to his own particular location. 
It is my purpose to deal with as many 
different types of amateur transmitting 
antennas as possible. 

First, let us consider a little of the 
theory of antennas- Early experiments 
with antennas for transmitting work, 
proved that radiating wires had definite 
characteristics and exhibited certain 
tendencies when different lengths were 
used. When a length of wire was con- 
nected to a high frequency generator 
or transmitter, the measurement of cur- 
rent and voltage distribution in its 
length were found to appear as in Fig. 
1, when the length approached one- 
fourth the wavelength of the signal. 

As the length of the wire was in- 
creased to one -fourth wavelength long, 
it was found that the voltage now as- 
sumed a sine wave shape and decreased 
at the generator end, while it increased 
at the outer end. The current and volt- 
age were now two sine wave forms and 
were 90' out of phase, as in Fig. 2 above. 

Resonance in the Antenna 
At this point where the current and 

voltage measured a full quarter -wave 
each, the antenna radiated much more 
efficiently; at this point that antenna 
was said to be resonant. It was found, 
by further trial that this type of ground- 
ed antenna would resonate and, of 
course, radiate, at 3/4 of a wavelength 
long and again at 5/4 wavelength long, 
and at any odd number of quarter 
wavelengths. These were the original 
Marconi, or grounded antennas. It was 
found that at resonance, an antenna 
appears to look like pure resistance. to 
the generator. If it was too short to 
resonate, it appeared as a condenser 
does, so by adding an inductance or coil 
in series, it could be made to come up to 
resonance by an effect known as load- 
ing. If it was too long to resonate, it 
appeared as an inductance, and by add- 
ing capacity or condensers in series, it 
could be made to tune to resonance. 
This ability to tune the antenna to any 
wavelength desired by adding coils and 
condensers, is very useful at long wave- 
lengths, and is useful to the amateur 
who wants to work on 160 meters, but 
cannot put up a wire long enough to 
resonate without loading. An important 
fact to bring out here is that an an- 
tenna which is not tuned to resonance is 
useless, so the closer to resonance you 
cut all your antennas, the better luck 
you'll have. This is even more impor- 
tant in Hertzian antennas which can- 
not usually be tuned except by cutting 
them to the proper length. 

The Hertz Antenna 
This brings us to the other type of 

antenna just mentioned, the Hertz. 
There are two general types of antenna, 
the Marconi and the Hertz. Others 
named the Doublet, the Zepp, the 

(Continued on page 124) 
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SHORT WAVE CRAFT for 

The V- Doublet, a Practi- 
cal S -W Antenna 

(Continued frain page 91) 

from outside sources when the doublet is 
erected out of the field of interference. 
Figure 2 illustrates how the signal volt- 
age in induced when the radio wave sweeps 
across a conductor. In the same way, in- 
terference radiation induces interference 
voltage in any conductor within its influ- 
ence. The balanced transmission line of 
the "V- doublet" prevents such interference 
from reaching the receiver, as shown in 
Fig. 3. 

This shows how voltage is induced in 
the transmission line. Since the direction 
in each conductor is the same, these volt- 
ages are said to be "in- phase." The signal 
currents conducted from the doublet, having 
opposite directions in each wire, are said 
to be "out -of- phase." 

Figure 4 shows the "V- doublet" antenna 
with the transmission line terminated in a 
coil. This illustrates how a transposed 
lead -in can conduct a signal from the doub- 
let to the receiver through interference. 

-V-Doublet- 

Geotod 

'V- Doublet' 

Fis,. 4 above shows how currents induced 
by interference field cancel out. and Fig. 
5 shows how interference currents may 

pass to ground through a condenser. 

Arrows drawn on the line represent the 
signal, while arrows drawn alongside rep- 
resent induced interference. The interfer- 
ence current does not flow through the coil 
and the receiver is not affected. The 8igaltl 
current, however, flows through the coil. 
If it is properly coupled to the receiver 
it will reproduce the signal in the loud- 
speaker. 

The receiver -coupling transformer is il- 
lustrated in Fig. 1, and the circuit in Fig. 5. 
The transformer is a special balanced -pri- 
mary auto- transformer which matches the 
transmission line to the antenna coil of 
the receiver and permits "in- phase" inter- 
ference to flow to ground through a con- 
denser without affecting the receiver. The 
size of this condenser makes it ineffective 
at broadcast frequencies. This permits the 
system to operate as a conventional "T" 
antenna system on broadcast signals and 
as a "V- doublet" on short waves. Below 
55 meters the antenna is a "V- doublet "; 
above 55 meters it is a conventional "T- 
type" or standard broadcast antenna. 

The design o' the "V- doublet" antenna 
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SUPERTONE'S 100% 
BANDSPREAD RECEIVER 

Our Engineering Dept. has now perfected our 
short wave receiver to provide 100% band - 
spreading on all bands from 15-200 meters. 
This has been accomplished with the new dual 
ratio airplane dial with its 125.1 ratio band - 
spread pointer 

You may now use this receiver for your daily 
communication work and log your stations 
accurately for repeat tuning. For the short 
wave fan these new features will aid in separa- 
tion of the foreign and domestic stations on 
all congested bands. 
Phone jacks with speaker cutout switch are 
mounted on front panel for easy accessibility. 
Complete shielding of all stages to eliminate 
R.F. and audio feedback. A highly sensitive regenerative circuit using 
a tuned R.F. stage with a newly perfected system for equalizing both 
stages, makes this an ideal short wave receiver for both ham and short 
wave fan. 
Tubes employed are the newly developed 6.3 volt types: 6D6, 6E7, 76, 
42 and 80. Set is mounted on a black wrinkled heavy steel chassis. 
Chassis wired and tested with coils .. _. 

MODEL S 1000 

Cabinet for above 
Five Sylvania set tested tubes.... 
6" short wave dynamic speaker _. 

Short wave hum free power supply 
Complete kit of parts for set and power supply. 

1,5 
j 1.75 

3.50 
2.00 
4.95 

14.75 

SUPERTONE PRODUCTS CORP. 
35 Hooper Street. Dept. S -6 35. Brooklyn. N. Y. 
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CATALOG 
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DIO Ta ININ6 
HUDSON STREET 

NEW YORK CITY 

OFFICIAL DOERLE 
SHORT -WAVE RECEIVERS 

Just 
Released! 

IMPORTANT BUYING GUIDE 
For Radio Servicemen, Dealers, Experiment- 

ers and Short -Wave Fans. Supplement Cata- 
log No. 29, 1935, Spring -Summer Edition 
Lowest Prices -This Book Will Save You Money 
32 Pages - Two Colors - Profusely Illustrated 

Packed between the covers of this new book is a huge 
array of modern radio equipment and other electrical 
anti scientific errh.mtilss-perhaps the very material 
for which you have been looking -anti at prices sshich 
cannot possibly he any lower. .4 truly Important buying 
guide for radio servicemen, erperimenters, dealers. 
tt.ive fans. biological and optical students. and other men 
following scientific professions. 

Contains all -ware radio receivers. automobile sets, 
las -priced microscopes. field glasses, complete public 
address systems. ()tibial Daerle and other short -ware 
rtv vers. crystal radin, radio replacement parts and 
attcessaries. latest testing instruments, etc., etc. NAME 
TIIE ITEM AND ITS IN THE 11011E. 

You can increase the value of your dollar by buying 
at the low prices contained In this buying guide. This 
amazing book will show you how to save money by buying 
economically. tChy not start saving non? Don't delay. 
Write today for your free copy. You are not obligated 

WRITE TODAY -send postcard or letter. 
Buying guide sent by return mail. IT'S 
ABSOLUTELY FREE. 

r RADIO TRADING CO. 
seepage. a2s, sae and au roc 101A Hudson St. New York, N. Y. oer other "Ads" 

YOU DON' 
READ AND THEN DISCARD 

SHORT WAVE CRAFT 
Readers keep their copies for years as a steady 

reference and thousands of letters attest to this. 
It is now possible to save your copies and for 

this purpose we designed a splendid binder for 
'ou which holds twelve copies. It is made of 
heavy substantial material and is covered with 
black grain leatherette. The name of the mag- 
azine is stamped in gold on the cover. 

An ingenious mechanical arrangement is provided 
which makes it possible to bold the copies fiat uben 
reading from the binder. 
SHORT WAVE CRAFT Binder as described,$1 25 
prepaid in the United States 

Canada and foreign countries 25c extra. We accept 
money order, check. stamps or cash. 

SHORT WAVE CRAFT 
99 -IOI HUDSON STREET NEW YORK, N. Y. 

lends itself readily to various methods of 
suspension and is simple to install. Only 
two points of support are required. All 
necessary parts are supplied with the kit, 
including antenna wire, insulators, trans- 
mission line and receiver- coupling trans- 
former with connecting links and adapter. 
Ordinarily the antenna will be erected on 
the roof of a building or suspended between 
the roof and a near -by tree or pole. If 
inconvenient to erect masts, the doublet can 
be suspended between two chimneys, or 
from the eaves of a building. Where suf- 
ficient ground space is not available to 
provide the normal span of 51 feet, the 
doublet may be shortened, with a slight 
sacrifice of efficiency in the region of the 
49 -meter band only. The directional effect 
of the doublet is advantageous where a 
source of interference is unavoidably near. 
Least interference is intercepted by the 
doublet when the horizontal wires point to- 
ward the source of interference. 

If desired, the transmission line can 
be extended as far as 500 feet from the 
receiver. This permits wide latitude in 
choosing a noise -free location for the doub- 
let, At least 100 feet of line should be 
used to maintain correct electrical match- 
ing. Excess line can be coiled at the end 
nearest the receiver. Transmission line is 
supplied in rolls of 100 feet, and after the 
initial 100 feet, the line may be spliced 
or cut as desired. As the line has a definite 
known impedance, only the genuine trans- 
mission line should be used. Each conduc- 
tor of this line is covered with a special 
high -grade white- rubber insulation, and a 
covering of waterproof braid is woven over 
the twisted pair. 

The receiver -coupling transformer is 
housed in an attractive embossed aluminum 
case. Terminals are spaced to fit the an- 
tenna terminal board of General Electric 
receivers and some other makes, and the 
connecting links make rigid mounting easy. 
A good ground connection to the receiver 
chassis should be provided. For receivers 
having no antenna terminal board, an 
adapter is supplied to fasten the trans- 
former conveniently to the receiver cabi- 
net, as shown in Fig. 6. 

The G -E "V- doublet" antenna, No. KV- 
100. will enhance the performance of prac- 
tically any all -wave receiver, as well as 
G -E All -wave receivers. By using an an- 
tenna changeover switch with a receiver - 
coupling transformer at each receiver, con- 
vincing all -wave demonstrations are now 
possible in a dealer's store. Additional 
transformers and lengths of transmission 
line are available as spare parts. The an- 
tenna is completely assembled at the fac- 
tory, guaranteeing perfect installation. All 
connections to lead -in and insulators are 
made and soldered at the factory. The an- 
tenna is ready to suspend between masts 
when the kit is unpacked. 

Flexible and convenient to install, this 
new "V- doublet" antenna offers a wide 
appeal to set owners, radio dealers and 
Service Men. 

$5.00 FOR BEST "YL" 
PHOTO 

THERE are many fine ama- 
teur short -wave transmitting 

stations operated by "YL" (young 
lady) operators; married women 
add one more initial and are 
known to the short -wave fratern- 
ity as "XYL's." 

The editors are offering a $5.00 
prize for the best photo of the li- 
censed lady amateur operator and 
her station and the opinion of the 
judges will be final. The deadline 
for photo entries for the next is- 
sue will be May 20. 

In the event of a tie, equal 
prizes will be given to both. Send 
entries to "YL" Photo Editor. 
W2AMN, % Short Wave Craft, 
99 -101 Hudson St., N. Y. City. 
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Short Waves at the 
Hauptmann Trial 

(Continued from page 70) 

As explained in an article appearing in 
Tinte magazine, the Associated Press ex- 
plained how a garbled radio message had 
been responsible for the wrong news flash, 
which undoubtedly got into many news- 
paper headlines all over the country, aside 
from the Press Radio Bureau, but few 
people believed it; some editors charged 
that the A.P. reporter had guessed at the 
verdict and made a bad job of it or else 
that he had been tricked by the word of a 
bribed court attaché. 

The editor of this magazine endeavored to 
find out more details concerning the mat- 
ter of the short -wave transmitters carried 
by the Daily News and also the Associated 
Press reporters at the Hauptmann trial, 
but aside from the fact that they did not 
deny that such ultramodern means of con- 
veying intelligence were used, practically no 
information could be obtained. The Daily 
News admated however, that undoubtedly 
miniature short -wave transmitters of this 
type would play many important roles in 
gathering news at future court trials and 
other important hearings. 

All of the foregoing is distinctly not news 
by any means to our forty odd thousand 
l:censed Hams, and the editors do not need 
to point out that it is strange indeed that 
s.lr-h use of small S.W. portable trans- 
mitters has not been made before -and, as 
a matter of fact, they undoubtedly have 
been used by many but no one happened to 
find out about it. 

One of the accompanying pictures shows 
a brief -case short -wave receiving set which 
was designed and built by Clifford E. Den- 
ton and the editors three years ago! It 
was fully described and illustrated with 
diagrams in the June 1932 number of 
SHORT WAVE CRAFT. By making a slight 
change in the connections, this receiving 
set can be instantly converted into a trans- 
mitter for code signals and undoubtedly 
that is just about what the small battery - 
operated transmitters used at the Haupt- 
mann trial consisted of. For the short 
distance over which the signals had to be 
transmitted. possibly no more than 100 feet. 
no aerial would be needed for the trans- 
mitter and this would also be true for the 
receiver. 

The range of such a transmitter would 
probably be a half mile or more with only 
a small aerial; so far as the reception 
range is concerned, signals were picked up 
over a distance of 2,500 miles with this 
brief -case receiving set and a pair of fairly 
sensitive headphones. 

Magni -Dial Simplifies 
S -W Tuning 

(Cu, finned front page 76) 

of it, and then perform the usual tuning 
operation by means of the vernier knob on 
the set. 

Still nnoth'r angle is that on sets having 
considerable band- spread, or those in which 
the stations are spread out on the dial 
pretty well, especially in some of the newer 
sets having switches to tune in the differ- 
ent bands, then you can easily arrange 
several dials made out of heavy cardboard 
or else drawing paper or bristol board, 
cemented or shellacked to a thin metal or 
cardboard barking, so that it will take but 
an instant to change dials for the different 
bands. By cutting n hole in the dial so that 
it will come just over the opening in the 
old escutcheon plate then when the set is 
turned on, the light may be seen through 
the hole which may be covered with a piece 
of red or green celluloid cemented to the 
back of the dial. In this way you have a 
pilot light, also very desirable. 

(H. E. McCann, the author of this ar- 
ticle, is manager of the El Varadero dc 
Manila, Caitacao, Cavite, P.1., and the 
editors are pleased indeed to present this 
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/ e li/I%le Radio World s Sinymit9 
adre praise of this Sensal onat 
goo % RADIO CATALOG 

Certainly it's the TOl EATALOG 
of the Radio Industry -because 
there arc more items listed (over 
50,000), more specialized depart- 
ments; more pages of special BAR- 
GAINS; more special summer 
items; more na ally known 
lines; the greatest line of S.W. 
and All -Wave Receivers (21 pages 
of them). 

Public Address is featured . . 30 
pages of Everything in Amplifiers 
from 31/2 to 100 watts, complete 
systems suggested and illustrated 
for each amplifier. Permanent, 
portable and mobile systems for 
6V. battery or 110V. operation; 
PLUS thousandsof parts and acces- 
sories. The most comprehensive 
P.A. selection in America today: 

AUTO RADIOS and 
ACCESSORIES 

Featuring Lafayette receivers to 
meet every requirement. Prices 
f $19.95 up. New SUPPRES- 
SORLESS Type receivers. DAS11- 
BOARD Types and the New SELF 
ALIGNING Types which are so 
easily serviced. Also a complete 
selection of Auto Aerials- includ- 
ing those designed for the all met- 
al turret- topped ears, noise sup- 
pressors, etc. This big section is a 
complete Auto Radio Catalog in 
itself! 

ESIIEE R raSERVICE 04.¡ 
nn 

100 SIXTH AVENUE NEW YORK. N.V. 

SHORT WAVE HEAD- 
QUARTERS 

No matter what you seek in S.W. 
or All -Wave Receivers . . we have 
it. A big 21 page section is devot- 
ed to receivers from 5 -12 tubes; all 
latest circuits, beautiful cabinets; 
phono -radio combinations, etc. 
THE NEW BROWNING "35" 
Seven tube, all wave Receiver with 
the TIME Tuner is featured here 
too! We can supply complete kit 
of parts or the ToboTuner as a sep- 
arate unit. See our ad on pg. 119. r------- - - - - --I 
R holesa lc Itodi,, Sm. ice Co., 
I0111is1ii t, r., Dept. tiR -hí, 
New Yor6. N.Y. I 
( I Send me your new FREE. Catalog No. 57. 

1 
( ) Send me details and price or the Tob.- 

tuner. ( ) Browning 35. 

1 
Name ' Address .. 

City State ...... la 

Health Ray Carbon .... Lamp 
PAYS FOR 
ITSELF IN A 

FEW TREAT- 
MENTS. 

_ - Everyone in the 
family needs the 
health giving Violet 
Raye. 

Table Model TM: is a large cirRO- 
MII'M plated lamp using standard carbons 
emitting 0.Ì5s of ultra violet and Intro red. 
it Sun Tan is deslred, order accordingly. 
Saves doctor's hills. Cures colds, rheumatism. end 
other ailments. 
sup. t IN hqh. tor .id,. 54 d,ro. Weiahe sN paliada. 
interesting literature sent free. 
List mire with Screen and Goggles- 310.00. 
YOUR COST -F.O.B., N.Y., 33.38. 

WONDERFUL VALUE! 
Gold Shield Products Co.,17 West 60th SI., N. Y. city 

Please mention SHORT WAVE CRAFT when 

-i 

THORNE'S RADIO 
COIL 
WINDER 

DE- 

AMA- 

SIGNED 
FOR THE 

TEUR 
AND 
RADIO 
REPAIR 
SHOP 

Will wind 
Transformers. 
Straight or Honeycomb 
coils and Ear phone 
armatures. Revolution recorder. 14 Speed changes. 

Write for Illustrated Circular and Price. 

SUNSHINE NOVELTY CO. 

l'secmed 

I226 S. W. 2nd Ave., Miami, Florida. 

writing advertisers 
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Click! 
Instant 
QSY 

(Frequency change) 

with the OHM TE BAND- SWITCH* 
Are you anchored to one band be- 
cause it's a big ¡ob to change coils 
and re -tune? Do you lose valuable 
operating time in drawn -out re- 
adjustments every time ou QSY 
from one band to another? Bulletin 
104 tells how you can instantly shift 
your transmitter from band to band 
the 1935 way with the new 
OHMITE BAND- SWITCHES. Write 
for your copy today. 

LOW LOSSES. Low resistance, self aligning. contact shoe. 
All- porcelain insulation. Low inter -contact capacity. 
HIGH CURRENT CARRYING ABILITY. Ample contact sur- 
faces and correct design insure efficient operation up to 

I K.W. 
UNIVERSAL IN APPLICATION. Adaptable to single -ended 
or push -pull tank circuits, impedance matching networks and 
antenna circuits. Two or more switches may easily be ganged 
for "single -control" band switching. 

OHMITE MANUFACTURING COMPANY 
639 N. Albany Ave., Chicago, Ill., U.S.A. 

e Sreakens 
ATLANTIC CITY, NEW JERSEY 

--1P7mma to.w..wr. 
SITUATED DIRECTLY ON THE 
OCEANFRONT AND CONVENIENT 
TO ALL PIERS AND AMUSEMENTS 

On the Boardwalk.. 

$ WITH MEALS Daily WITHOUT MEALS 6 PRIVATE BATH Per Person PRIVATE BATH 

Hot and Cold Sea Water in all Baths 

EXCELLENT FOOD GARAGE ATTACHED 

IMPROVED POSTAL'35 

Now over 50 important features in- 
cluding the New Postal improved 
Drawer Type Coils, Built -in Short 
Wave Booster, Continuous Band 
Spread, Audio Beat Oscillator, A.V.C., 
Manual Control, and many other im- 
portant short wave features. 
Write Immediately for Details and 
Special Price on the New and Im- 

proved Postal '3.5 

POSTAI, ©RAIDIO 
135 B LIBERTY ST. NEW YORK. N.Y. 

9IsNOW 
lo EVERYDAY SCIENCE AND )IEI'IIANII'S 

is the finest seientiflc- teehnieal- mechanical 
-cMetruetionel magaglae In the tleId. Vo- 
te-the-minute with news flashes of a -len 
tine events. Doren ni ,sm -I riotimtal ar- 
ticles and many popular experiments. Ideai 
front which you can make things to -ell. 
A ROST OF INTERESTING SI'ItJI:1°rs COVEItm),- 
w,aalworkina- l'hotoeraphy -Steele Patents and Inven- 
tIons -Ilmik Rev less + -filet al- work i fig I 'hem i:try -Engl - 

e Ing- Mlero+rupy'- Elw4rleal Experiments Household 
I Ielps- Astnmmny -Prize Contests -and other sublet t a. 

Cltn« sad 
mKttanks 

Edited by 

HUGO GERNSBACK 

Get your copy today! 
On all newsstands 

l OCthe copy 

Over ISO Illustrations 

Everyday Science and Mechanics 
ee.0 Hudson St.. New York. N.Y. 

idea (I.s it Will undoubtedly prove a boon 
indeed to the thousands of short -wave 
listeners. Of course one may use a magni- 
fying glass to aid in reading the fine divi- 
sions on some of the dials fitted on many 
short -wave receivers, but what we can see 
with the unaided eye and without the 
media In of a lens is after all the most 
pleasant and comfortable tuning. Mr. Mc- 
Cann suggests a 10 -inch radius or 30 -inch 
diameter dial, but we imagine in some cases 
that a dial even larger than this may be 
lined. Possibly soon genius will even carry 
out the idea on a much larger scale and in- 
stead of using a long mechanical indicator 
may work out a simple light -beam arrange- 
ment, whereby a sharply focused pencil of 
light will sweep over a large dial. And this 
gives us another idea which may appeal 
to some of our set -builders -they may elect 
to arrange a small light on the end of the 
inrlica for needle so that it moves along 
behind a transparent dial, a sharp line be- 
ing focused on the scale of the dial by 
means of a diaphragm of suitable shape) - 
Editor. 

A Good 6 -Tube Super - 
Het Receiver 

(Continued from page 81) 

quencies and should always be adjusted 
carefully. 

The coils used were bought on the open 
market and were not altered in any way 
except for one single coil. The oscillator 
coil of the 100 -200 meter set requires ap- 
proximately from 10 to 12 turns to be re- 
moved from the grid winding. This is nec- 
essary because this particular set of coils 
tuned into the broadcast band as high as 
1:200 kc. This is caused by the difference 
in the incoming signal and that which the 
local oscillator produces. In the higher fre- 
quencies this difference is not noticeable 
and the trimming condenser on the panel 
takes care of it. Bud coils were used in 
this particular case although any standard 
make of coil will do just as well. Only one 
thing is necessary and that is that the 
coils match the tuning condensers that are 
used. Coils are very reasonable and very 
easily obtained and it is not worth while 
winding them by hand. 

After the receiver is completed and ready 
for trial the intermediate transformers 
must be lined up. If a test oscillator is 
available by all means use it as a more 
accurate adjustment can be made. How- 
ever, this is a luxury with most experi- 
menters, and the following method pro- 
duces very good results. 

A weak signal is tuned in (the weaker 
the better) and the plate condenser of the 
first intermediate of transformer is ad- 
justed for maximum response. Next the 
grid condenser of the same transformer, 
and then proceed to the next two trans- 
formers in a similar manner. During, this 
adjustment it is necessary that the trim- 
ming condenser on the panel be adjusted 
for maximum response. The receiver is 
now lined up and does not require any 
further adjustment. A bakelite or insu- 
lated screwdriver can be used to advantage 
in lining up as it tends to eliminate any 
hand- capacity effects that might be pres- 
ent. For the first adjustment it is best 
to choose a signal around 75 to 100 meters 
and then gradually work down to the lower 
wavelengths as the lower we go the more 
critical the tuning becomes. 

?feters 
Wave- 
length 

Plug -in Coil Data 

Grid colt turns 
52 T. No. 25 En. 
\1-1mnd Close wound H'wl 
32 T. per Inch. 

50-40 23 T. No. 21 En. 11 T. No. 30 En. 
Wound 
In T. per I^eh. 

10-20 11 T. No. 25 En. 9 T. No, 30 En. 
3-32- between turns C, W. 

20-10 T. No. 23 En. 7 T. Nn. 30 En. 
SIri" betwren turns C. W. 

Cullform-24s' bang br l'¡' dia. 1-pin lose. 

Tickler turn. 

Distance 
between 

2 rolls 
19 T. No. 20 En. Ma' 

Please mention SHORT WAVE CRAFT when writing advertisers 
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Simplest Ham Transmit- 
ter Uses 802 Tube 

(Continued from page 86) 

in any case the same power supply should 
be used in order to prevent possible dam- 
age should the plate voltage fail. The plate 
voltage should not be removed unless the 
screen voltage is also disconnected, an- 
other good reason for the series resistor 
method of obtaining the screen voltage. 
For normal operation on either the funda- 
mental or a harmonic of the crystal, the 
grid -leak found to give the best results 
was 20,000 ohms. 

By glancing at the coil table we see 
that the cathode coil for an 80 -meter crys- 
tal does not tune to 80 meters, but some- 
where between 40 and 80, the adjustment 
of this cathode circuit is quite fussy; 
that is, it is neither adjusted for maxi- 
mum plate current or minimum plate cur- 
rent, but for a maximum change in plate 
current as the plate circuit passes through 
resonance with either the fundamental or 
a harmonic. In other words adjust the 
cathode condenser until you get the great- 
est dip in plate current as the plate con- 
denser is turned through resonance. 

During tests it was possible to hit the 
fourth harmonic in the plate circuit with 
a noticeable dip. But for amateur use, the 
second is the only one which can be used, 
unless we have need for frequency tripling 
-and here the 802 is very good, as the 
third harmonic is nearly as strong as the 
second. The plate current will go as high 
as 40 mills (M.A.) and dip to 10 on the 
crystal frequency, 15 on the second har- 
monic and 25 on the third harmonic of 
the crystal frequency; these are with 500 
volts on the plate, different voltages will, 
of course, give different readings. A word 
about the output -we worked stations on 
the 80 -meter band over a distance of 600 
miles and received fine reports with this 
1 -tube transmitter. 

Band 
80 meter 
40 meter 
20 meter 

Wound 
with No. 
wire. 

Coil Data 
Plate Coil 

Turns Length of Winding 
30 3 inches 
16 3 inches 
10 3 inches 

on 2M -inch dia. 4 -prong form 
14 tinned, soft -drawn copper 

Cathode Coil 
80- meterXtal -20 turns No. 22 D.C.C. wire 
40- meterXtal -10 turns No. 22 D.C.C. wire 

Wound on 11/4 -inch dia. 4 -prong form. 

Parts List for Transmitter 
1 -50 mmf. double -spaced variable condenser. 

National. 
3 -.005 mf. high- frequency by -paas condensers. 

Sprague. 
1- 50.000 ohm, 5 -watt resistor, Electrad. 1- voltage- dropping resistor 20,000 ohms, 25 

watt, Aerovox- 
2 -4 -prong isolantite sockets. National. 
I -7 -prong large isolantite socket. National. 
3 -large plug -in coil forms (Bud). 
2 -small plug -in coil forms (Bud). 
1 -SO -meter crystal and holder. 
1 -5 -prong socket for crystal. 
1 -2.5 mh. R.F.C. (Radio frequency choke). Ham - 

marlund. 
1 -.002 mf. high- frequency condenser, Sprague. 
1 -small 0 -100 ma. Milliammeter. Triplett. 1- Bakelite panel 7x12 inches. I.C.A. 1- baseboard 7s12 inches. 2- dials, Na -Aid. 
1 -802 tube. R.C.A. Radiotron. 

Awards in $500.00 Prize Con- 
test for "Best Titles" sent in by 
our readers for the March Cover 
Illustration will be published in 
July issue. 
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THE design of the Super SKYRID- 
ER was born of scientific engi- 

neering. Today's necessity for ex- 
treme sensitivity and single -channel 
selectivity in short wave practice 
demanded a precision instrument. 
To reproduce in any quantity such a 
model receiver necessitates a very 
high degree of precision at every 
step. Even tiny tolerances may not 
be permitted, else performance 
would be compromised to an intoler- 
able basis in such an instrument 
which, like a fine watch, must function with unfailing accuracy and dependability. 

Here the Hallicrafters unbending laboratory policy of "craftsmanship a creed -accuracy a law" 
found its true level. You will like the clean, thoroughbred appearance of the Super SKYRIDER. And, you 
will know that behind this performance lies a skillful precision in craftsmanship and high purpose. You 
will see the vigorous, abundant chassis size, the fine, finished excellence of the parts employed, a neat- 
ness and faultlessness of assembly that bespeaks of skill, understanding and experience. Seasoned, vet- 
eran Amateurs and short wave specialists have laid sure deft hands on every part of its structure. Un- 
hurried engineering experts have trimmed and balanced and tested each circuit to bring in your own 
operation of it, that unexcelled power, that unfailing accuracy of calibration, that sureness of selectivity, 
that sweetness of mechanical functioning that has placed the Super SKYRIDER in a preeminent position 
in the short wave radio field. This determined purpose to high standards of craftsmanship produce each receiver eager 
and able to provide that last ounce of performance the critical short wave operator of today has a right to expect. 

Let us tell you this fascinating story In its entirety -the coupon will bring you FREE the new book of the Super 
SKYRIDER -a revelation of what can be done in this field -a Portrait of Precision, 1 you please. Mail the coupon now. 

A Few Super SKY -RIDER Features: 
Four Short Wave Bands 
Smooth Electrical Bandspread 
High Gain R.F. Pre -selector 
Built -in Frequency Meter & Monitor 
Air -tuned I-F.'s; Isolantite Mounted 
Beef Frequency Oscillator 
Built -in Jensen Speaker and Power Supply 
Crystal Filter Circuit 
Transmit - Receive Switch. etc. 

STOPPANI COMPASS 
A Precision In- 
strument made its 
Belgium. I' is r - 
chased by the U. 
S. Coverntneht 
at more than 
$30.00 each. 
Ideal for Radio 
Experiment- 
ers Labora- 
tory, also W:,y 
be used as a 
l i al vanomet er 
for detecting 
electric carrents 
in radio circuits. Ruby, jeweled, 
solid bronze, 4 
Inches square, fitted In a hardwood case. 

Our price prepaid $4.50 each 
Gold Shield Products Cs., 11 West 60th St., N. Y. City 

Please mention SHORT WAVE CRAFT when 

The Hallicrafters, Inc. 
3001 -N Southport Ave. 
Chicago, U.S.A. 

Send me your interesting new 
IS -pag booklet fully de- 
scribing the Super SKY - 

RIDER. Also send the name 
of my nearest dealer. 

Name 

Address 

L. J 
Just Off the Press! \ -y1 

132 Pages. Filled with di ' 

est Design Portable. Mo- 
bile and Rack a; Panel. Public 
Address Amplifiers. Shunt -Wars 
and All -Ware Receivers and 
Conveners. Inter - ()Mee Call 
Systems. Test Equipment, Re- 
placement l'arts, I(11v. Tubes, 
and Acressnrles -all at Pn- 

I atehle Bock Bottom Priem! 
Send For Your Copy To -Day! 
COAST TO COAST RADIO CORP. SS. SIXTH AVE.. Dept. S.. hew YORK. N. Y. 

R A D I O 

NEW 
1935 
Radio 

Bargain 
Catalog 

Neg 

ENGINEERING, 
broadcasting. aviation and pollee radio. servicing. ma- rine radio telegraphy and telephony. Morse telegraphy 
and railway accounting taught thoroughly. Engineer- 
lag rooms of nine month.' duration equivalent to three yawn of college radio work. All expense. low- Cata- 
log free. School .,tahll.hel 1071. 
Dod1i g Institute. Turner St., Valparaiso, fne, writing advertisers 
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SHORT WAVE 
LEAGUE 

SHORT WAVE CRAFT for JUNE, 1935 

HONORARY MEMBERS 
Dr. Lee de Forest 
John L. Reinartz 
D. E. Replogle 
Hollis Baird 
E. T. Somerset 
Baron Manfred von Ardenne 

Hugo Gernsback 
Executive Secretary 

5 -Meter "No -Code Test" Argument Still Hot 
Benefits of No -Code 5 -meter Exam. 

Editor, SHORT WAVE CRAFT: 
I HAVE just finished reading Mr. Lo- 
master's arguments in favor of a no- 

code 5 -meter license in your August issue; 
I agree absolutely with every statement he 
makes! I think that amateur work is the 
hardest part of radio to get started in, and 
that the issuance of licenses is entirely too 
restricted. In receiving, for example, it has 
been possible for me to start out by build- 
ing a 50 -cent crystal set and gradually 
work up over a period of two and a half 
years to the complex single- signal super - 
het. Every advance I made was based on 
practical experience, and I have learned 
much more than I would have had I 
got all my knowledge from a book, without 
ever having built or operated a receiver. 
In addition, my work has been much more 
interesting and enjoyable. But now, when 
I wish to get an amateur license, I find 
that an entirely different state of affairs 
obtains, that I must spend several tiresome 
hours a day practicing code and "boning" 
for a license, two tasks that are more a 
test of perseverance than of ability! More- 
over, to really learn the code correctly, I 
must rent a machine, at $16 for 3 months, 
or else go to a school, which is also ex- 
pensive. 

Now I am only 16, and have not had a 
great deal of experience, but I can see no 
earthly reason why the Government should 
not grant a restricted beginners' license, 
with a code requirement of about three 
words a minute, greater emphasis being 
placed on quality of sending than speed; 
with a simpler technical exam, dealing with 
less advanced transmitting apparatus; and 
with a maximum power output of one watt, 
or less, depending upon location and the 
wishes of nearby amateurs. Only the 5 -meter 
band would be open to such licensees, ex- 
cept in such cases where the beginner could 

Get Your Button 
The illustration here- 

with shows the beautiful 
design of the "Official" 
Short Wave League but- 
ton, which is available to 
everyone who becomes a 
member of the Short 
Wave League. 

The requirements for 
joining the League are 
explained in a booklet, copies of which will 
be mailed upon request. The button meas- 
ures % inch in diameter and is inlaid in 
enamel-3 colors -red, white, and blue. 

Please note that you can order your but- 
ton AT ONCE -SHORT WAVE LEAGUE 
supplies it at cost, the price, including the 
mailing, being 35 cents. A solid gold but- 
ton is furnished for $2.00 prepaid. Address 
all communications to SHORT WAVE 
LEAGUE, 99 -101 Hudson St., New York. 

get a signed statement from 
all amateurs within a two - 
mile radius permitting "cen- 
sored" operation in regular 
bands. If, after a year, the 
licensee were not able to pass 
the regular exam., the license 
could be revoked. I believe 
that amateurs operating full - 
fledged stations for the first 
time would be infinitely more 
capable after a year's prac- 
tical experience with flea- 
power sets, than they are 
now, when their only experi- 
ence comes out of the "Hand- 
book." Of course, there 
would be objections on the 
grounds of interference, but 
surely the interference could 
be no worse than that now 
caused by regenerative re- 
ceivers, which must number 
in the hundred thousands. 
Moreover, any amateur who 
is troubled by such interfer- 
ence would have the power 
to immediately stop it, except 
on the b -meter band, where 
as Mr. Lomaster so truly 
points out, there is room 
enough for 40,000,000 sta- 
tions. 

The advantages of the plan 
are these: The code require- 
ments are so simple that ab- 
solutely anyone could master 
them easily in two or three 
weeks; the knowledge and 
experience necessary for the 
regular license could be ob- 
tained under much more in- 
teresting and instructive 
conditions; the size, and 
hence influence of the ama- 
teur fraternity would be greatly magnified; 
and amateur interest would tend toward 
efficiency rather than high power. As for 
SHORT WAVE CRAFT, I think it is a great 
magazine, even though I sometimes do get 
disgusted with the picture wiring diagrams 
and the endless repetition of beginners' cir- 
cuits; but of course I realize that a maga- 
zine must try to satisfy everyone and that 
is no easy job (I know)!! 

Wishing you success, 
WALTER N. BROWN, JR. 
15 Pembroke Street. 
Garrett Park, Md. 

at a `'llleatitty KeeJ in 
`lle.v Mc oi% C:cy.`Tlaa+gctotei, in ttie `l.laiteJ 

&ate. oP tRe Short 40atK teague 
goo e%ctcA 

.ohn ,: llüller 
a me,neMa of iñie Feayua. 

p caitnae. weieteorttiiseattiicata twa 
rea off,c,aeey. ..ynaJ am) pueeateJ to teu 

aeove. 

Ik.if.e.C = ; 
This is the handsome certificate that is presented 
FREE to all members of the SHORT WAVE 

LEAGUE. The full size is 7%" x 9% ". 

See page 67 how to obtain certificate. 

against the no -code exam. below 5 meters. 
I for one vote for the no -code exam. be- 
low 5 meters. 

Some of these so- called amateurs have 
been writing to your magazine and telling 
us that we are too "lazy" to learn the code; 
this is not so! Some people cannot learn 
the code as easy as some of these narrow - 
minded, so- called "amateurs' think they 
can. And when I mean "narrow- minded" 
I mean it. Why some of these so- called 
"amateurs" even send their "rigs" for re- 
pairing to some other REAL AMATEUR 
who does not "HOWL" at every move some- 
body makes to advance the art of Radio. 
If you ask me what the trouble is. I think 
it is just plain JEALOUSY. They are 
afraid some of us are going to get a "ticket" 
with a little bit less work than they did! 
What else would it be besides JEALOUSY? 
Just how many of these so- called "ama- 
teurs" who take time to write and tell us 
how lazy we are, are right now working 
the 56 Meg. (5- meter) band? I would say 
very few. Just to prove it, build up a 
good 5 -meter band receiver and see how 

(Continued on page 121) 

Another Slap at the Code Test for the 
5 -meter Boys! 

Editor, SHORT WAVE CRAFT: 

I HAVE been reading your magazine 
for the past three years and think it is 

the best short -wave magazine there is in 
print. 

While reading your magazine one cannot 
escape reading the many letters for and 
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A New 22 -Tube All - 
Wave Receiver 
(Continued from page 87) 

required. This has been obtained in this 
new receiver by taking special precautions 
in the form of very careful shielding; 
thorough filtration of the I.F., oscillator, 
and audio stages, to prevent feedback be- 
tween one element of the system and an- 
other. If any feedback or regeneration is 
present, it invariably results in noisy re- 
ception, especially on weak distant signals. 
These effects have been so minimized in 
this new set that you are able to use, to 
the greatest degree, the full sensitivity 
of the receiver. 

The very advanced design and the high 
degree of efficiency in the antenna coupler. 
the antenna tuner, the R.F. stage and four 
I.F. stages, combined with an especially 
efficient A.V.C. system, makes it the ideal 
receiver for those who are particularly 
interested in reception from very weak, 
distant, foreign stations. 

Full Range "High Fidelity" 
Although this receiver is undoubtedly 

the most powerful superheterodyne that 
has ever been offered to the general pub- 
lic, tone has not been sacrificed, for it 
has twice the frequency range of even the 
finest of the so- called "high fidelity" re- 
ceivers available today, with a practically 
flat response covering the whole audible 
frequency range from 25 to 16,000 cycles. 
But it requires an actual listening test to 
realize the tremendous difference in re- 
production that is secured by including 
the frequencies above 6000 cycles. It is 
only when a direct comparison can be 
made with an ordinary receiver and this 
new instrument, that one realizes that 
there are many instruments in the or- 
chestra whose higher tones are never 
heard on the ordinary radio receiver. 

Visualize yourself in a dimly lighted 
room in which you can barely distinguish 
the various objects, then imagine turning 
a control which gradually brings up the il- 
lumination in the room until everything is 
clear and distinct. Your reaction will he 
very much the same when you listen to 
an ordinary radio receiver, then to the 
new all -wave receiver. First, you hear 
music which you would consider perfectly 
pleasing and satisfactory, until you switch 
over to this new set, and then, and then 
only, do you realize what you have been 
missing, and it is certain you will never 
again be satisfied with an ordinary re- 
ceiver which reproduces only about one 
half the musical tones of the various in- 
struments being broadcast. 

Power Output Undistorted up to 50 
Watts 

To secure perfectly natural reception 
from all classes of programs, it is neces- 
sary that the amplifier be capable of 
handling the highest "peak" or loudest 
notes in the transmission without over- 
loading or distortion. One of the many 
remarkable features of the power ampli- 
fier of this new set is the 35 watts of 
absolutely undistorted output with strict 
class "A" operation, and from 35 to 50 
watts, class "A" prime. 

The first automobiles produced had com- 
paratively small engines, but as cars came 
into more general use, it was found that 
to secure smooth and comfortable per- 
formance at all speeds and under all con- 
ditions, it was necessary to have more 
reserve power. Automobile manufacturers 
today provide cars which have eight to ten 
times the power of those of a few years 
ago, so that an automobile owner may 
have satisfactory performance at all times. 
The day of a radio receiver with a limited 
undistorted output is past, and the new 
receiver is the first of a new era, for it 
meets all receiving conditions smoothly 
and efficiently, and is as far ahead of or- 
dinary radio receivers, as the modern au- 
tomobile of today is ahead of the first 
model "T" Ford. 

Another remarkable feature of this new 
Please 

Electrical 
1,7ficlPIaeg 

plus 

BRUTE 
STRENGTH 

i 
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BOTH frame and plates are "over- 
size," assuring greater rigidity and 

steadiness of signal. Features usually 
associated with only the highest -power 
transmitting condensers. 
Heavy aluminum ends, four sturdy 
duralumin posts and Isolantite insulat- 
ing cross -bars. Wide -spaced plates have 

3m, Ratten Reel; 

jrámmärluñd 
PRODUCTS i 

Ta 
rounded edges for greatly increased 
voltages. Smooth bearings; self -cleaning 
contacts. 
With a stator of the split- stator model 
(illustrated) connected to each side of 
the coil, the rotor is at ground potential. 
This permits mounting on a metal panel 
without insulation and reduces hand 
capacity. 
Single and split -stator models; 18 ca- 
pacity' ratings. List prices, $5.00 to 
$18.00. Write Dept. SW -6 for New 
Catalog. 

Hammarlund Manufacturing ...se 
424 -438 W. 33rd St., New York 

l The DX2 All -Wave Receiver 1 

A goal battery operated receiver that Is GUAR- 
ANTEED FOR FOREIGN RECEPTION. Goal 
volume & econnm bal in 
operation. See article 
page 601 Feb. issue 
sWC. I .es 3n -33 tubes 
as reg. detector & Pow- 
er le amplifier. 
works on n- dry relis & 
1 -15V It battery. k 1 
C hart. mark shrivel 
metal chassis & panel. 
Coils for I2-2205 meters 
& Instruct) in lud d 

l'ANNONItALT. 11E. DriIONES, 
St imp for I it traturo 

LION ENGINEERING CO. Dept. SW6, 136 LlMrty St., New York, N. Y. 

11.35 

WHEN CHOOSING 
A RADIO SCHOOL 

IU --A in.ir alai r r ;L1- 
(.1i -.thEi ht.! hs p.q. 
serviee. an institution teeing- fired as an Important factor In 
the railla Industry. 
Whether elementary radio prin- 
ciples or advanced subjects. 
sound appliratlons or practical 
radio engineering. tint Mil l- 
tutes Is prepared to give you the 
instruction you need. 

RESIDENT SCHOOLS NEW YORK AND CHICAGO 
with modern standard rittilpment 

EXTENSION COURSES FOR HOME STUDY 
under . , v,.Nr r , nt " .dill vat ino+" plan 

Ille ,r rr Itton,t. 
R. C. A. INSTITUTES, Inc. s v`s' 
75 Varick St.. New York -1154 Merchandise Mart. Chicago 

mention Sii UItT WAvE ('GA FT when writing advertisers 

LEARN CODE 
BE A REAL 

radio -tele- 
graph operator. 
Make money with 
radio. Get your 
Amateur or C O M - 
M E R C I A L 
TICKET. "Most 
of the holders of the EXTRA FIRST CLASS 
c o m m e r c i a l 
licenses are Can- 
dler trained." 

Stop reading letter by letter -make code 
a language. CANDLER will teach you the 
method that he has used in training all the 
Champion operators. (Australians : write W. 

Johnston IVK2Y2). 1 

Searle Street, Ryde. 
Sydney Australia.) 

FREE 
"BOOK of FACTS for 
RADIO OPERATORS 
and Beginners." Coo- 
t uine story of the 
Champions and other 
valuable information 
you should have. No 
obligation. 

C.w°LEH 
BOOKd,ÇACTS ... 
Radle Ope..s.ra 

AN DLER 
6343 SOUTH KEDZIE AVE.. 

Dept. S -6, Chicago. 

WHEN BETTER AERIALS ARE MADE 
LYNCH WILL MAKE THEM ... 
AND OTHERS WILL TRY TO COPY THEM 

Write for Free Bulletin on LYNCH 
PATENTED and GUARANTEED 

Nelse- RedecingAntennas for Homo.Aeto We. 
ARTHUR H. LYNCH. INC..227 Fulton St.. N. Y. 
PIONEER OF NOISE- REDUCING AERIALS 
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. An _Announcement by 
HUGO GERNSBACK 

SHORT WAVE CRAFT for JUNE, 1935 

I have created an entirely new magazine for the short wave listener, such 
as has not existed before. This new magazine is totally different in get -up 
and contents from any other short wave magazine, and nothing like it has 
ever been published before. 

To begin with, the new magazine comes with a four -color cover. and 
it is beautifully printed throughout. It contains a great variety of ma- 
terial. all of which is essential today to the short wave listener. 

IT IS NOT A TECHNICAL MAGAZINE. It is designed for the short 
wave- listener only. The second, the April -May issue, which is now on 
all newsstands, contains the material you find listed below. 

Short Wave 
Listener 

NUCO GIMMICK MAGAZINE 

May 
ISCsnra 

"SPOT NEWS" 
By Skort waves - 

-- se. F.,. sr 

RCIST AND tf:T :HORT.WV1 STATION LIST IN PRINT PHOTOS OF ,W ARTISTS 

ASK YOUR 
NEWS DEALER 
FOR A COPY 
OF THIS NEW 

SHORT -WAVE 

MAGAZINE 

25c the Copy 
well 

Illustrated 

Contents of the May Issue: 
Photos and stollen about Ow leading short- ,allie artists of tile , orld. 
Famous short-nave broadcasting stations-- piloltN and desrripl Ions. 
Hunting for DX short -wave stations on the dial of TOI'R Itereiver-and where to 

look for them. 
Grand list of Short Wave Stations of the World-with call letters and frequencies. in- 

cluding POLICE and TELEVISION stations. 
"Star" Short Wave Station List- "crack" stations with their frequencies and call 

letters. 
Short Wave Fiction Story. 
Latest "Program" News of the short -waTO tallons -both "foreign' and "domestic." 
Identifying hurl -*Late stations by their ' Slusical Signals." 
Silver l'op Trophy Contest for the best "Listening Post" photo. 
Fitting Up at Ideal S.W. "Listening Den." 
A lady Short 'Wave "Fan" speaks. 
Thrills un the Short Waves. 
(hid Shod -wave Aerials I have Used. by George W. Shout. 
llechnniral Aids to Short-Wave Tuning. 
\lore data on Short -Wave Antenna r"nstrui thin. 
"The Listener Asks" -Short Wave Question Boz. 

I ASK YOU A FAVOR 
Yeu have been an enehuaisetic reader of SHORT WAVE CRAFT and your letter. t,, 

e hay. al.a` eho.n hat I Risoyyou roo. moneyi north. No.. 1 u4 you se a epvci.il 

Waves ListeneraManc e. f Take itrhome send look over it carefully 
The Oncial Shlnt 

Ir after you have be chi your first con, and have studied it. content. and have read 

theme Ito zinc. 
you 

any 
not folly panned silk it In any .ay tir form. I authorize ...o 

Ion. a. you .tae in roo fetter the muon .hy ,',,,u 110 0,11 

or.ad 
the mnt01iue 

ór li a do not think Nie .nrth the mener I oak fur it. You m ht the sae cod... 
Vitals mr .pedal prolnies to you. 

From thin you 111 Pee that the ouauh., 
to hewn de.ian companion matutu 

SHORT WAVE CRAFT. 
spa 

1f a are now reader of SHORT WAVE 
CRAFT magazine. S>' illnotnnel toile without 
Tile OFFICIAL SHORT WAVE LISTENER 
MAGAZINE. Then sill help you 
wemendla,elr to r.hNort w all 
time.. a,ul'ill siveuYou Pricele... 

weaken 
.Ìuable 

Information. such at You cannot alt any. 
whorl oho. Nothiaz like it appear. in pram 

oo ..hire ,.l. THE OFFICIAL SHORT 
S11: IISTENER MAGAZINE. in other 

en,. en a nrv,.Nt. 

P. S. -If you cannot pet the mag- 
azine at your newsstand due to sell -out. 
send 25e in cash. stamps. or money 
order. and we will send the magazine 

. to you direct, prepaid. 

OFFICIAL SHORT Vt.'AV'E LISTENER MAGAZINE 
99 Hudson Street, New York, N.Ye 

Please 

amplifier is that although it has such a 
very large undistorted output, it is under 
perfect control at all times, and any de- 
gree of volume can be secured, from the 
faintest whisper to full volume. There is 
no detectable hum even under the quietest 
listening conditions, and this in spite of 
the fact that its frequency range is con- 
siderably greater than even the most 
gifted human ear. 

Improved Beat- Frequency Oscillator 
Locates Short -Wave Stations Quickly 
Tuning, especially on the short waves, 

has been made particularly easy by a very 
accurate calibration of the dial. However, 
to make it easier still, we have also in- 
corporated an improved beat -frequency 
oscillator, which uses a special compen- 
sating circuit which gives a clear, audible 
signal on all stations, both strong and 
weak, making it just as simple and easy to 
tune in short -wave stations, as it is to 
tune in stations on the regular broadcast 
band. 

Double A.V.C. System Holds Stations 
Steady 

There is nothing more annoying than to 
tune in a distant station and have your re- 
ception spoiled by the constant fading in 
and out of the signal. This has been 
largely eliminated by means of a highly 
developed double A.V.C. system, which 
keeps the signal practically constant at 
any desired volume level, irrespective of 
variations in signal strength. 

The reception of very weak or distant 
stations, particularly on the short -wave 
bands, is also often marred by a peculiar 
twisting or distorting effect due to the 
plate voltage on the oscillator varying. 
This defect has been overcome in this re- 
ceiver by incorporating a self -stabilized 
oscillator with a voltage regulator which 
makes the plate voltage on the oscillator 
independent of either line voltage or sig- 
nal strength. No matter what variation 
there may be in the line voltage, even 
though it drop as low as 90 volts or rise 
to as high as 130, and no matter what 
variation there is in the signal strength, 
this special voltage regulator keeps the 
plate voltage on the oscillator constant 
at all times to within three fourths of a 
volt, so eliminating another of the factors 
which up to this time has caused distor- 
tion and poor results on weak, distant sta- 
tions. 

New "Noise Suppression" System Used 
Reception in many locations is spoiled 

by various forms of electrical interference 
which brings in a considerable amount of 
noise, especially when tuning from one 
station to another. The new noise sup- 
pression system incorporated in this new 
set is especially valuable in locations 
where local electrical interference is bad. 
It is continuously variable and enables 
the operator to adjust the maximum sensi- 
tivity of the receiver to whatever noise 
level is prevalent at the time. This con- 
trol, however, differs from all other sensi- 
tivity controls in that it does not impair 
the action of the A.V.C. in any way, nor 
does it affect the tone quality or cause dis- 
tortion on any station, either local or dis- 
tant. 

The operation of this system will be read- 
ily understood when it is likened to the 
action of a speed governor on an auto- 
mobile truck. The governor may be set so 
that it allows the truck to travel at a cer- 
tain maximum speed, however, the gov- 
ernor does not affect in any way, the opera- 
tion of the machine at any speed under the 
maximum for which the governor is set. In 
like manner, the new between -station noise 
suppressor enables you to adjust the re- 
ceiver to the point where all noise caused 
by local electrical interference, etc., is 
eliminated, and all stations which are tuned 
in will be heard without interference or 
noise. This development means that the 
receiver can always be operated at the 
maximum sensitive position in your par- 
ticular location, to give the most satisfac- 
tory reception. 

mention SHORT WAVE CRAFT when writing advertisers 
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S.W. Scout News 
(Continued from page 77) 

gota transmitter, HKE, 7,092 kc., was 
heard sending out an excellent program 
on Mar. 23. HJ1ABD, 7,310 kc., located in 
Cartagena, Colombia, was also heard. They 
asked for reports. 

SUV, 10,014 kc., located in Cairo, Egypt, 
was heard transmitting a program for 
CBS, on Sunday, Mar. 10. The signal was 
very weak, almost inaudible at times, but 
we cannot be too particular when waves 
travel from that particular clime. 

FZR, located in Saigon, Indo- China, was 
heard testing with FTK, Paris. The fre- 
quency of FZR was 16,200 kc. 

7 Each week many letters are received 
from fans asking how they might identify 
certain Spanish -speaking stations. From 
experience, I find that the only way to 
properly recognize these stations it not by 
the station slogan or wavelength, but by 
the call letters. For the convenience of 
these listeners I print the Spanish alpha- 
bet: 

A is pronounced as ah; B, bay; C, say; 
D, day; E, ay; F, effray; G, hay; H, ah- 
cheh; I, ee; J, hota; K. kah; L, el -lay; M, 
em -may; N, en -nay; O, oh; P, pay; Q, 
koo; R, air -ray; S, es -say; T, tap; U, oo; 
V, vay; W, doh -bleh -vay; X, eckis; Y, 
eegriega; Z, theta; Numerals: One, oono; 
Two, dos; Three, trehs; Four, quatro; 
Five, thing -ko; Six, ease; Seven, see -ate 
Eight, ocho; Nine, noo- ay -ve; Ten, diez. 

Report from Edward G. Schmeichel, 
Illinois 

RECEPTION as a whole has been very, 
very good during the past month. All 

bands have played a fine part in aiding 
the "logging" of many new stations. It is 
very interesting to note the improvement 
on the 19- and 25 -meter bands. Stations 
are picking up right along; for instance 
on 19 meters, PCJ - HAS3 - FYA - 
HVJ - DJB (occasionally heard) are 
reaching this post regularly QSA4 -5 and 
R8 -9. This also goes for 25 meters. 

The 31 -meter band is the one that is 
about the best and most consistent of all 
the bands. On this band VK3ME - 
VK2ME - VK3LR - VUB are received 
consistently. I also mention VUB, because 
this station has been heard four times in 
the past month with a bang. 

A tip for the fan who wants to try for 
them -get up some Sunday morning about 
7 a.m., E.S.T. Tune for VK2ME; if they 
are well received then tune slightly above 
them, and you will hear a loud signal. 
Many fans will be deceived into believing 
that this is W1XK, but note the carrier. 
The carrier of W1XK has a slight hum, 
while VUB has a clean -cut note. Their 
signal is on sometimes 30 to 40 minutes 
before they start broadcasting. On Mar. 
15, I had them coming in with a bang, but 
as soon as W1XK came on the air it 
blocked the program from VUB. With the 
aid of my trusty Postal Booster, I was able 
to listen to the program till "sign -off." 
Many programs would have utterly been 
ruined for me had it not been for the 
booster. With the aid of the R.F. 
gain control on the booster I am able to 
cut through a station with razor -edge 
sharpness. Many programs have been 
logged that otherwise would never have 
come through, had it not been for this. 
This will answer many requests sent to 
me concerning the selectivity of this 
booster. So I hope many fans will try 
for this "rare" station. A veri from them 
is worth sticking your chest out for. 

HJ4ABE- Medellin, Colombia, 50.42 me- 
ters or 5.95 megacycles, is reaching this 
post day after day. They are very loud 
and announce in English occasionally. Try 
for them. 

PRF5 and HP5B both send veries show- 
ing three views of their stations. XECW 
-50.25 meters or 5.98 mc. Mexico City is 
coming through quite well. They send one 
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Adds THOUSANDS of Miles to Your Receiving Range 
SARGENT REGENERATIVE It's a Treat to Listen In on This One! PRE -SELECTOR 
More than doubles the num- 
ber of foreign stations you 
can hear! Greatly increases 
selectivity! REGENERA- 
TION is the answer. The 
most sensitive type of input 
for a radio set that engi- 

neer, have been able to devise in 35 years of 
continuous radio development. 
No guesswork about It. you can HEAR IT yourself. 
There Is a rut -over awitek on the Pre-Selector so you 
an instantly compare signal. noise level anti inter- 
ferer], with and sdthoul the Pre-Selector. Once you 
nuke the comparison. you aro sold. Once you try it 
you will never Operate a set without it. 
Band switch changes coils. Individual atolls with sep- 
arate antenna couplings for each band. Special tap 
switch shorts out unused coils. works with any super. 
matches appearance of Sargent 8 -31. $14.75 
Net Price, including tube W 

Now You Can Build Your Own; 
8 -34 COIL KIT, STANDARD MODEL 

Same parts ae used in 4-31 Receiver. Inlivldnal .Mrilla- 
tw and delector toils for ravit band. short -circuiting 
type tap switch. pullers. full riwvit blueprint, in- 
structions and roil shield included. .t TRIED AND 
PROVEN roil unit that Vol KNOW will give satla- 
fatien. I.F. Transformers not Included. $7.50 Tunes 15 -550 meters. Net Price 

8-34 COIL KIT, MARINE MODEL 
As above. with Marine waveband rolls. [,adders and et. 
tra f '1 shield. Toes 15 -1500 meters. $12.00 Net trice W 

Regenerative M- Selector Coil Kit 
Same pans as used in our own Pre -selector. Tunes 
15.550 meters, Individual coils each band. ape ill short - 
Inviting type tap switch, blueprint. intrus- $3.90 

tions rut -over switch included. Net Price 

SARGENT 8-34 RECEIVER 
Everything you stunt in a real Short wave Receiver 
l mtdreds sold to enthus ìa,tie amateurs and fans i 

our best lest imnnlal. Tunes 15 -5511 meters. bani 
spread, beat oscillator. self-contained poser sunpl 
Price Includes tubes and dynamic speaker unit. Non. 
Ing else to buy. 5 -Day Money Back Trial. Order 
Yours Today. 
MARINE MODEL 8-34 NET, 562.50 
As above. with another waveband added. Contlnu0u- 
tuning. 15 to 1500 meter:. An Weal shipboard re- 
ceiver. D.C. prices on request. 

AMATEUR SPECIAL KIT NET $15.75 
Our most popular kit: One stage tuned r.f.. regenera- 
tive detect,. 2a5 lull.,. Illuminated dills. band spree I. 

Plug-In mils Included covering 15 -200 meters. Excellent 
short wave broadcast and C.W. recelen. Complete ki- 
includes chassis. crackle finished panel, all parts n. 

build the set. Write for full data. 
ROUND -THE -WORLD -3 

Not sold In kit form. Completely built -up ready to on- 
eructe. Has poser pack. tubes and ct its to r r 15 
200 meters. foes regenerative ' detector. s. audio. 
a0 re-Illier. Price complete. less headphones. Net 611.00. 
Ideal beginners short wave set. 

)54.50 
Com- 
plete 

E. M. SARGENT CO. óäKiAÑÖ CALIF. 

CABINET SR.& 
for ALL -STAR JR. 

With hinge cover 
finished to match 
the A L L-S T A R 
yet. 

Our Low Prise 

$395 
xe d, not supply 

We also make chassis and metal -.d,inet o dfor any 
knobs. 

receiver. Send draw tog or gite complete dimensions fur 
estimate. 

Dealers and Jobbers: Write for special prise 

KORROL MFG. CO., Inc. Dept.S -6 
232 GREENWICH ST. NEW YORK CITY 

8 
Months for 

$1.00 

RADIO'S LIVEST 
MAGAZINE 
Edited by HUGO GERNSBACK 

RADIO -CRAFT Is devoted not only 
tu the radio experimenter and tech- 
nician, but also, to the beginner in 
radio. Picture diagrams simplify 

[instruction 
Of sets. Kinks show 

simple ways out Of dlffleult problems. 
The latest radin equipment Is illus- 
trated and described. 

RADIO -CRAFT Is fully Illustrated 
with photographs. diagram. and 
sketches. Each issue contains over 
150 Illustrations. suI 5e for Sample 
Copy. 

RADIO -CRAFT 
99C Hudson Street New York. N. Y. 

why wnb1. 
YOURd or Save row -per 
ivir powerful , . htl.WAVE 

roomer aft for only SI ...Wile a 
yourself and ,un. in on tee world, bee programs. 
Modern instrument e1 beeuhluay annhed in 
ben end mid easy reading awl; o 

n .e ben.de,. radii won, pl.,d, 
e hove en toe. Fury instructions f.rn.,h.a. WE 
GUARANTEE MUTTS, Send $100 d.porit or pot, 
pond if you ,end foin amount. lobes 8$« - Doubl 
N.edphon« SI00 -W rait for our NEW ca,ologw. 

IN STOCK -IMMEDIATE 
DELIVERY 

Entire SARGENT Line 
SARGENT d -31 115 to 5101 Complete 154.10 

SLt ielNE \DIDEL 8 -34 115 tu 15011I Complete 62.30 
PATTE :RSON PR -12 Is to 5501 Complete .__. 83.70 

With crystal. complete 89.70 
1511E -91) I13 to 501 .112.50 

Complete with tubs, speaker. speaker e binet. 
te. 127.30 

SI-PERSKYRIDER 113 to 240, Complete 59.93 
Including Broadcast band 113 to 5501 Can 

liete 69.95 
Also available with crystal and!or 10 meter band 

Itt'.t -AC It 130 I15 to 5301 Complete 69.50 
5Ie5ICRDo-SILYE :R 51' 113 to 2001 Complete 74.70 

PRE- SELECTORS 
s x uniNT. complete 14.73 

I s'ITERSON. complete 17.64 r l:sl:. less tubes 19.80 
price 
order SHIPPED PREPAID lift" fe accompanies your 

(RME -gt) and RC.s- ACIt136 na, eptnl) 

MARINE RADIO 
C O M P A N Y 

W2GOT -W2GRQ 
163 -18 Jamaica Ave., Dept. S65, Jamaica, N. Y. 

Formerly I.. I. MARINE: R 11.E9 "l'it11 Pn. 
Same ownership -same management-New Name Only 

TELEPHONES: 
JASla ice 6- 2925 

NIGHT (long distance) LAurelton 8 -0100 
Cable Address "ELECSIARINE NEWVORK" 

ACQUIRE THE CODE 
with SPEED -at low cost 

To learn Radio Code. there is no 
better Bray than to practice regularly 
with INSTRULTOGItAPIl :Automat it 
Cale Teacher. No walling for code 
schedules -no Interference to annoy 
you. And It sends perfect Cole-at the 
speed you want. fast or clme. 

To use INSTRUCTOGRAPH. no ex- 
nericnee Is neeesmry. Rook of Instruc- 
Dons explains each step. Just as an 

\ 
In- 

structor ould lo. You prartive hen 
á and heitere you please. You will he sur- 

prised when you hear how little it os's 
to buy or rent Instructograpll. Tapes 

and Book of Instructions. Extra tapes are also sold -ep- 
erately. DON'T DELAY. If you want to learn the Cole- If yml want to qualify for Government examIttatlotts -if 
You want to Increase your speed to that of a real "limn- -write TODAY for full details. 

INSTRUCTOGRAPH COMPANY, Dept. S W -6 
912 Lakeside Place Chicago, 111, 

nrprnennrar:r.w far Canada 
Radio College of Canada. Ltd.. 863 Bay St.. Toronto 

Demonstrating the Power of a Penny! 
Just write your name and address on a 
postcard and receive- 

VARCABT F R E E 
1. Leonard Victor C. C. Four 
2. Martian EAGLE 41 all -wave 
3. EAGLE 7" all -wave super. 

0 2 -tube A.C. -13.C. 

SECURITY MFG. C0 
5540 WEBE AVENUE 

. DETROIT, MICH. o... et EAGLE RADIO, 84 Cortlandt St., N. Y. City 
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of the finest oil- painted verses you ever 
saw. So if you log them send for a veri. 

JVP, Nazaki, Japan, has been heard sev- 
eral times this month calling Manila. They 
are on wavelength of 39.95 meters. They 
speak English while calling Manila. 

FZS, Saigon, Indo- China, has been heard 
at least ten times this month. They are 
on 25.02 meters and are directly above 
RNE. They call Paris in the mornings. 
They start out by saying, "Hello Paree! 
Hello Paree! This is FZS Saigon calling 
you." 

VLK and VK2ME on 28.85 meters are 
heard every morning about 6 a.m., E.S.T. 
They call stations in England and Ameri- 
ca. Try for them. 

NEW! Just Out! 
HERE are two brand new books which you have been looking for for a long time. 

They contain everything that you have been asking for for many months. 
These new books will give you the latest information of everything you wish 

to know in two respective fields. Be sure to order then today. You will not 
regret it. 

They make excellent companions to our other handbooks. which you may have. 

"How to Get 
Best Short Wave Reception" 

By M. HARVEY GERNSBACK 

Ikre is a book that gives you everything you have 
etcr wanted to know about short -wave reception. 

The author, a professional radio listener and radin 
fan for many years, ghee you his long experience in 
radio reception and all that goes with lt. 

Why is one radio listener enabled to pull in sta- 
tions from all over the globe. even small 100 wettere, 
10,000 miles away and why is it that the next fellow, 
with a much better and more expensive equipment. 
can only pull in the powerful stations that any child 
can get without much ado? 

The reason is Intimate knowledge of short waves 
and how they behave. Here are the chapters of this 
new book: 

I. What are Short Waves and what can the 
listener hear on a short-wave receiver or con- 
verter? 

2. How to tune and when to listen In on the 
short waves. 

3. How to Identify short -wase stations. 
4. Seasonal changes In short -wave reception. 
5. Types of receivers for shortwave reception. 
6. Aerial systems for short -wave receivers. 
7. How to get verifications from shortwave sta- 

tions. 
8. Short -wave hints. 

The book is profusely Illustrated with the best kind 
of illustrations that it was possible to obtain. 

Please note that this is not a re -hash of anything 
that has appeared before. Everything in the entire 
book has been written to order, and there is no du- 
plication of anything here that has appeared in print 
before. 

The book will make excellent reeding matter. 
whether you are a rank beginner or whether you have 
been at it for a long tine. There are many trick. 
in short -wave reception that evens some of the "old- 
timers" do not know. That is the 
reason for this book. Be sure to get . 

OC 
Place your order once. 

7" x 10" 72 pages, over 40 llustrations. 
Price 

r+ 
tf 

Now 
ro GET 
BEST 

BORT WAVE 

RECEPTION 
M.HAR.'C GERNSBACK 

TWO BRANO NEW BOOKS WHICH 
EVERY ALERT SHORT -WAVE FAN 
SHOULD HAVE IN HIS LIBRARY 

SHORT WAVE CRAFT. 
99 Hudson Street, New York CRY. 
Gentlemen: 
I enclose f for which you are to 
send to me, postpaid, at once, the books eheeked 
below: 

"How to Get Best Short Wave Reception" 
"101 Short Wave Hookups" 

Nance 

Address 

City and State 
(Send check or money order. H you send cash 
or uncancelled U. S. Postage Stampe, register 

it -35 

101 SHORT WAVE HOOKUPS 
Complied by the Editen of SHORT WAVE CRAFT 

Here is a worthwhile book that every short -wave 
listener, every short -wave fan, and every short -wv 
amateur has wanted for a lung tine. It gives you 
the 101 best nhort -ware hook -ups which have eV- 
peered heretofore. It is a veritable encyclopedia of 
the beat in short -waves when it conies to hook -ups. 

And do not run away with the idea that we Just 
every give you few plain hook-ups. Each 

hookup and diagram Illustrated is also accompanied 
by thorough explanation of what this particular 
hook -up accomplishes, what parts are required, coil- 
winding information. values of resistors. etc.. in tact. 
everything you wart to know in order to build the 
set or to look up the data required. 

To be sure, all of the important sets which have 
appeared in print during the past five years are in 
this valuable book. Sea such as the Doerle, Dins- 
more, the "19" Twlnplex Osc111o,iyne, Duo- Aplidyne. 
Denton "Sand- by, "Megolyne Triplex 2. "Globe-Trot- 
ter," 2 -Tube Superhet, Minldyne, "Loop" Receiver. 
"Doerie' 2 -tube Battery. "Doerle" 3 -tube Battery. 
"Doeric" 2 -tube A.C., "Doerle' 3 -tube A.C.. Doerle 
"Signal Gripper," "Unitrol" Band -Spread 2 -tube Re- 
ceiver, i4 Meter Portable Transmitter and Receiver, 
Duo R.F. 4 -tube Receiver, The Sargent 9 -33 Tapped 
Coll Re eiver, Globe- Girdler 7. The 2 -Tube "Champ" 
-2 Tubes Equal 3, Ham -Band ' 2-tube Pee- Wee," 
Wyeth All -Wave 6. "Ilex" Portable Super -het iteeeiv- 
er, The "53" 1 -tube Twinplex Slum Band-Spread 
S.W. Converter, The "Ace" Band- Spread 3, Denton 
Economy 3. 2 -Tube "llegenerative- Oseillodyne" will 
be fond here, with full descriptions. In many 
rases. where it was necessary, we have also included 
a picture hook -up for those who de not wish to 
follow the regular symbolic IWOk -up, but wish to have 
a regular wiring diagram. 

Also note, that in many cases. we have not lust 
reproduced old hook -ups or diagrams. In many 
cases they have been brought up-to -date. to give you 
the latest information available in such sets. 

This is a my handy volume. especially for those 
"fans" who wish to study the best sets in the short- 
wave art. from one tube up to ten tubes. Instead of 
leafing through a dozen magazine, and going through 
bark numbers. 

The present volume brings you everything in a 
clarified manner. leaving nothing to your imagination. 
The book is thorough, and up to 
date, and will be welcome addi- 
tion to your Radio library. 

72 pages, ever 100 Illustrations. 
I Pries r C 

Bernard Kinzel, New York City, 
Reports 

ALTHOUGH quite busy with moving, 
I managed to get a few results, as a 

real fan and dyed -in- the -wool DX -er. 
when I reached the new home. The first 
thing, of course, was to get up the an- 
tennas and put the receiver to work. Out- 
side of the flock of the European locals a 
number of newcomers could be logged, fol- 
lowing the list of what has been heard and 
when; all time is given in E.S.T. 

On the 49 -meter band I found the most 
activity, with W1XAL getting active again 
and quite effectively spoiling reception from 
at least half a dozen foreigners, among 
them DJC, GSA, HJ1ABG, HJ3ABI, PRA8 
and a few smaller South Americans, that 
bunch around the 6,010 to 6,050 kc., mak- 
ing a mess out of the band. Some very 
strong harmonics from amateurs around 
the 6,030 to 6,040 kc., in conjunction with 
the constant carriers of several commer- 
cial code stations, with HRB of Teguci- 
galpa, Guatemala, C.A., calling CQ "till 
the cows come home," make the band go 
up in a bunch of peanut whistles. Now I 
will start on the lower frequencies and re- 
port my way up. 

HC2ET, 65.22 meters 4 600 kc., Guyaquil, 
Ecuador, every Wednesday and Saturday 
from 9:00 to 11:00 p.m., using 10 chimes 
as a signal. 

HAT, 55.5 meters, 5,400 kc., Budapest, 
Hungary, every Sunday, from 8:00 to 9:00 
p.m., beginning with a kind of church -bell 
ring. 

CTIAA, 51.07 meters 5,870 kc., Lisbon, 
Portugal, testing irregularly from 4:30 to 
7:00 p.m., using the same CooCoo call as 
on 31 m. 

YNLF, 50.3 meters 5,960 kc., Managua, 
Nicaragua, irregular, 6 p.m. to 1 a.m. 

XECW, 50.17 meters 5,980 kc., Mexico 
City, Mexico, 10:30 to 12 p.m. 

PRA8, 49.6 meters 6,040 kc., Pernambuco, 
Brazil, 2:30 to 8:30 p.m., heard best at 
about 7 p.m., address: Radio Club of Per- 
nambuco, Brazil, S.A. 

HJ4ABL, 49.14 meters 6,105 kc., Mani - 
zales, Colombia, daily 6 to 7:30 p.m. 

CSL, 48.78 meters 6,150 kc., Lisbon, Por- 
tugal, irregular from 1:30 to 7 p.m. A 
rather new station, announcing in several 
languages as: Radio Ernissora Nacional de 
Lisbon, but cannot be heard after W8XK 
comes on the air as they are nearly on the 
same wave. I am waiting for a veri. Best 
time to hear them is between 3 and 4:30 
p.m. on Sundays. 

CO9GC, 48.7 meters, 6,150 kc., Santiago 
de Cuba, 3 to 5:30 p.m., but can be heard 
until 3 a.m. calling amateurs and testing. 
Address: Grau and Cameneros Labora- 
tories, Box 137, Santiago de Cuba. 

CT1GO, 48.4 meters, 6,198 kc., Parede, 
Portugal, Radio Club Portuguese. Two 
verifications of this station recently re- 
ceived state the station's history as fol- 
lows: Transmitter 350 watt crystal -con- 
trolled on 48.40 meters and 24.20 meters 
(12,396 kc.) DX all continents, located 16 
miles west of Lisbon, facing the Atlantic 
Ocean, Europe's most westerly transmit- 
ter. Schedule: 24.2 meters, every Tuesday, 
Thursday, and Friday 1 to 2:15 p.m., Sun- 
days, 10 to 11:30 a.m. On 48.4 meters: 
Daily except Saturday and Monday 7:20 
to 8:30 p.m. 

Please mention SHORT WAVE CRAFT when writing advertisers 
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YV6RV, 46.01 meters, 6,520 kc., (new 

wave) Valencia, Venezuela, daily except 
Sunday from 5 to 7 and 9 to 11 p.m. 

HJ4ABA, Medellin, Colombia, testing on 
42 m., 25.65 meters and 21.5 m., irregular 
on either of these waves in late afternoon. 

I2RO, Rome, Italy, changed to 31.13 me- 
ters. A very strong first harmonic is en- 
countered on 25.64 meters from YV5RMO 
and mistaken for this station's regular 
signal, also many, too many, amateur's 
harmonics; will they ever take the hint 
and check their output before they radi- 
ate harmonics fairly strong enough to 
wipe out GSE's and FYA's signals com- 
pletely? We have to thank the amateurs 
for quite a lot, they did their part to 
make it possible for us to listen to short 
waves, but should a few of them become 
a public nuisance just by piling up their 
uncontrolled harmonics in a couple of the 
most popular short -wave broadcast bands? 
I have quite a list of them and when the 
A.R.R.L. warns that these complaints are 
justified, they are rightly so and I will 
turn my list over to the A.R.R.L., so they 
may give their fellow members a friendly 
warning, for it is always the same fellows 
that I pick up and also several of my 
friends. 

CNR, 23.39 meters 12,825 kc., was heard 
one Sunday morning for about 40 minutes, 
but fading badly, they should be on from 
7:30 to 9 a.m., but can be heard as early as 
5 a.m. phoning St. Assise. 

VP1A, 22.94 meters 13,075 kc., Radio Su- 
va, Fiji Islands, was heard again two days 
in succession, making it four times in all, 
they are on every morning from 12:30 to 
1:30 a.m. and going on code at about 1:40 
a.m. 

PCJ, 19.71 meters 15,220 kc., Eindhoven, 
Holland, can be heard regularly every 
Sunday from 8:30 to 11:30 a.m. and on 
several mornings during the week irregu- 
larly. They have a brand new transmit- 
ter on this wave and are pounding in with 
tremendous volume. 

HJV, 19.83 meters 15,120 kc., Radio Vati- 
cano, Vatican City, Italy, are heard on a 
new schedule, daily from 10.30 to 10:45 
a.m. 

HAS3, 19.52 meters 15,370 kc., Budapest, 
Hungary, every Sunday from 8 -9 a.m. The 
call letters of this station are HAS3 as so 
often stated, having received my verifica- 
tions for reception of both stations HAS3 
and HAT at their first day on the air; they 
are also, according to their own statement, 
only on Sundays on schedule. But their 
program on 5,400 kc. is usually ruined by 
a harmonic from WFAB, New York, who 
broadcasts on 1,300 kc. Maybe it is this 
harmonic that has been mistaken for 
HAT's signal on days when they were not 
on the air at all. (HAT on 5400 kc. has 
been replaced by HAT4, 9125 kc., 6 -7 p.m. 
Sundays, editor.) 

Now may I thank all those fans who so 
kindly wrote to nie, sending congratula. 
tions, and I certainly appreciated every 
card or letter that I received. As the last 
reply to all those queries is in the mail now, 
those of you that did not get my card as yet, 
by the time this is printed, you will all have 
it. Those of you that came to see me per - 
sonally, also many thanks and remember, 
that at this post everybody is welcome, at 
any time, hut do rent forget the new ad- 
dress: Bernard Kinzel, 362 East 156th 
Street, New York City (Bronx). 

Reports from Oliver Amlie, l'hila- 
delphia, Pa. 

ONCE again the Amlie DX -er score.:, 
from October, 1934, to March, 1935, the 

famous black magic receiver scores 85 
morning reception reports on VK2ME, 
3ME and 3LR, holding all three stations 
each month. I hope to double this record 
from April to September, 1935, which com- 
pletes this post's one year test for Mr. W. 
T. Conder, General Manager, Broadcasting 
Commission of Sydney, Australia. Due to 
the poor reports they have received from 
both American and European listeners, Mr. 
Conder wrote this post in September, 1934, 
asking for my service for March alone. 
This post held all three Australian sta- 
tions for 26 receptions, or 31 hours, hold- 
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* FIVE -IN -THREE * FULTONE V * 6F7- 76 -12A7 * 
RELIABLE AND CONSISTENT 

FOREIGN SPEAKER RECEPTION!! 
ORDER YOUR FULTONE V NOW!! 
Enjoy the thrill of real radio reception 
5-.15 brings you the complete kit of parts to build this 
remarkable receiver. Price includes crystal finished metal 
chassis with all holes drilled, four coils tuning 15 to 200 
meters, every part down to the last nut and screw and 
large-easy to follow -instructions 

SPECIAL COMBINATION 
OFFER 127 JComplete kit, tubes. speaker. 

rithinet and broadcast roils. 
(Wired and Tested add -$1.97, 

a 

Set of Matched Sylvania 
Tubes $2.20 
Metal Cabinet, as illus 
`fated 1.25 

pedal Li faker 1.45 Complete 
T Item I a 1 hand Coils 1.25 

FULTONEV-BATTERY MODEL COMPACT, ECONOMICAL, PORTABLE 
Ilore's the same world renowned rulto r V In an erononecallY operated battery model! Now. no matter where 

n go. be It In the wilds of the forest or the quiet of the rarest. roes an bring the pleasure. entertainment. and 
of THE ENTIRE 5'o1Ú 1y to you! You rat, THRILL to the aime 

ran 
}'OIIEIGN 1tEC} :lerioN news 

thou -ands of outer i'tLTIINF, V mow 
Using the saine tubes. the saine rhassi, and the scene famous rirrult as the All Electric }'l'I.TONE V (ex- 

cept that a 3M paver pentode replace: the P .t7 combination pentode and tertilkr,, the battery motel may be easily 
converted at any time Into the regular All ilectrie ylndel. 

Narks on a 0 Volt storage flattery Orr fr m sit Ito volt dry rely) and three 45 volt n potteries. ECONOMICAT. -A ..t f txtterle: aIll cive four to nine months seta ire: I'I'LI, PIIAVER 01TI'17.! . :rrnny! 
.._$6.95 --Welded steel chassis and rabinet. durably ,1ni.hr PORT.% 111.!:- tt'.id,. pas. agdrlr $I6 x95 ..rh cabinet and r speaker! Only 10-x7 "a6 ". COM I'I.ErE KIT t I A1.1. l'AI ;Ts 

SEND FOR YOUR FREE COPY 
CATALOG -C73 

SPECIAL COMBINATION OFFER 
Cnmptete Kit, tubes. speaker, s, 2.20 n,hi n.9 uol drx,dr:wt runs. L L 
R'Ir "I Ott ! 'r..1. I add $1.21.1 

TURN AT ONCE TO PAGE 101 FOR THE NEWEST IDEA IN RAD O!! 

UUARRISON RADIO CO 

32 VOLT 
FARM 

MODEL 
Add S1.20 

n 13:11`(ow York Cat/ 
abem Street * *THE HOME OF FOUR STAR SERVLICE* 

`a 

HAMS 
WHO'S WHO NEED 

i" THIS Amateur BOOK! OOK! 
50c 

144 Pages 

63/.091/2" 

in size 
An Excellent Radio Book 

Minh every snort -ware "ham" will at ant to hare on his 
shelf or desk. Plenty of photos of the prominent 'hams" 
with meaty ties. Options of their careers :cod mdivities are 
given. The "ham" per are listed in numerical order 
by station rails. bez hminc with WI and ending with W9. 
The beak Is printed on a line dock of ¡'ti r. 
Sent Postpaid ba r ,, J.r. at- SHORT WAVE CRAFT for 
only fifty rent.. S. rd d.uii p- ,r a .an. 

RADIO PUBLICATIONS 
97 Hudson St. New York, N.Y. 

cl b. olestt[y NEW 
RACO Multi (7) 
AC -DC Receiver. 

$3.95 
sr.00 

a tal LIBERTY 
STREET 

BAND 1 -Tube 
12 -2000 Meters 

.39 

RADIO CONSTRUCTION LABS. 

00 

. Dt SW.207. 
New N.Y. 

PATENTS - TRADE MARKS 
All inventions submitted held ronndenttal and wen 

personal attention by members of the inn. 
Form "Evidence of Conception" and 

instructions 
"How to Establish Your Rights" -Free 

LANCASTER. ALLWINE R ROMMEL 
PAT11N7 LAW OPFIC1as 

475 Bowen Bldg. Washington, D. C. 

W °RWAVË RADIO 
A raval powerful 
bon., d S o 1e. 

$195 tv A VF. Radio Re- 
e iver that rtn- 

Ily gets (oral and 
foreign b r o a d- 
o sts. Pallava, amateur. air- 
plane. etc.. transudssi004 
direct! Tlmu 

re 
nods in 

use. Owners port co. recep- 
tion M Foreign Stations with 
amazing volume. Works on 
two Inexpensive batteries. 

Not a toy! RESULTS GUARANTEED! 
Are construrtion kits have all necessary parts mounted 

on attractive metal chassis and panel. all ready for wir- 
ing. Clear pier ure diagrams. Wire It yourself. It's 
Only 3 connections and the .set is ready to operate. Wave- 
length range 15 to 600 meters. Complete Klts. 

ONE TUBE KIT. $1.95 TWO TUBE. $2.65 
ALL ELECTRIC 105 -125 Volt AC -DC two -tube house 

torrent set. No batteries needed! Complete Klt $3.65 Kit; wired. 75e extra. Tubes. 75e ea. Double mimes 51.25 
ORDER NOW! Send $1, balance C.O.D.. or if full remit- 
tance is it ll order. we pay postage. 

ACE RADIO LABORATORIES 
1619 Broadway Dept. (' -6 New York City 

Help to tune in hard -to -get Foreign 

programs. Specify and insist on 

CANNONBALL 
HEADSETS 

The "popular" set 
with the "hams." 

Our phones are 
built with heavy 
bar magnets which 
greatly increase 

their efficiency. 
Write for illustrated circular S L 

C. F. CANNON COMPANY 
SPRINGWATER, N.Y. 

ANNOUNCING 
OUR BIG 

16th ANNIVERSARY t, RADIO CATALOG! 
2.967 AMAZING RADIO BAR- 
GAINS. For Amateurs. Experi- menters. S.W. Listeners, P.A. Engineers and Servicemen. 

Send For Your FREE Copy Today! 
AMERICAN SALES COMPANY 

Wholesale Radio Distributors 
S -11 West 18th Street, N.Y.C. 
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WRIGHT - DECOSTER 
Universal Model 2000 

Speaker and Cabinet 

A beautiful low priced modern cabinet 
equipped with a Wright -DeCo +ter Speaker and 
made to accommodate the many different radio 
kits. and circuits now being built. 

Model 2200 B for Browning 35 Set 

Model 2000 A.S. for all Star Sets 

S a In e as l'niver..I r 

Model. only ti ipnc4! 
With special speakers and 
correct panel opening. 1 

Perfectly nottch tile alp,.,, 
stet., 

(A Model 390 V. C. 
5" Speaker Chassis 

Ences Ito Ins. model. Ins. sad lo ri1Eni rill 
Au, 

omit,. 
rite losut 

Ìorauni 
Hanker 

;aTI.re 
it no sub. inne 

Write for dexrinrice r ealoa 
discount. and u 1 d. ri ¿ue ro o.a 
efed eh uÌi,ont- Úrro.ee. d.I.. 

J 
MODEL 390 V. C. 

WRIGHT -DeCOSTER, Inc. 
2257 University Ave., St. Paul, Minn. 

Export Dept -M. Simons & Son Co. 
Cable Address: SIMONTRICE. New York. 

Short 

Wave 

League 

Letter- 
heads 

Designed 
for 

Members co. 

SHORT Wast LEAGUE 

This is the official letterhead 

It is invaluable when it becomes 

necessary to deal with the radio in- 

dustry, mail order houses, radio 
manufacturers. It can be used in 
many ways and gives you a profes- 

sional standing. No member of the 

LEAGUE can afford to be without 
this letterhead. 

This can only be used by members 
of the LEAGUE. No one else can 
purchase it. 

See page 67 of this issue for order 
blank. Take advantage of this opportu- 
nity to handle your LEAGUE corre- 
spondence in a business -like manner. 

SHORT WAVE LEAGUE 
99 -101 Hudson St., New York, N. Y. 
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ing 3ME -3LR same morning, shifting from 
one station to the other for one full hour. 
Each morning this is repeated. All re- 
ports are sent to Mr. Conder for checking- 
up. 

"Arabia. Hello, America -this is Arabia 
calling, hope our signals are getting 
through" -then a lot of Arabian talking 
and singing. No station call as yet; their 
signals were very poor; tried two Tues- 
day evenings from 7 -9 p.m. but failed to 
receive their call. Will keep on till I do. 
On 31.28 meters each Tuesday evening. 

Unless listeners come to the aid of 
VUB, Bombay, India, this station will 
close down, as they claim no reports are 
being received on their station. I have 
volunteered my service to both VUB and 
VUC for six months, starting April and 
ending September. VUC will also close 
down if no reports are received. Will you 
help? If so write me, and I will send 
schedule when received from them. 

VK3ME now on the air Wednesday, 
Thursday. Friday and Saturday from 5- 
7 a.m., announcement was made over 3ME 
Mar. 8; have heard four days a week al- 
ready. 3LR Mondays till Saturdays; 2ME 

Sundays, Mondays and Tuesdays, testing 
with W2RAF, New York, 7 -8 a.m. often. 

GSL, 4,901 meters, testing Mar. 12 -14 -17 
from 10 -11 p.m.; no schedule as yet. 

New station on 25 meters Tuesday eve- 
nings, 7 -9 p.m. from Australia, have not as 
yet got a call on it; also two others, new 
to me. Two on 32.30 meters and 26 meters. 

VPD (VP1A) is not a new station, have 
seen verification dated Aug. 5, 1929, so 
they must be pretty old. VPD operates 
VK2ME, beam stations, ship -to -shore sta- 
tions. Population Fiji 1929, 170,000. Ad- 
dress Amalgamated Wireless (Asia) Ltd., 
The Wireless Service of Fiji, Suva Fiji Is- 
lands. Owner of VPD veri refuse publicity, 
but can secure for SHORT WAVE CRAFT mag- 
azine publicity of card if readers so wish? 
Address your Editor. 

Any reader of SHORT WAVE CRAFT writ- 
ing to Super -Wasp, The R. S. Sampson 
Printing Co., 971 -973 Hay Street, Perth, 
Western Australia, will receive a FREE 
copy of West Australia Wireless News; it 
has 67 pages -free for the asking. 

Oliver Amlie, 
56th City Line Ave., 

Overbrook, Philadelphia, Pa. 

17-In-1 "Multi-Kit" Set 
1 ('n ti tis, tied fruiti arar/' !IOI 

And to give a third example of the in- 
teresting sets that can be made up from 
the multi -kit, the one shown in Fig. 3 is 
presented. This is an A.C.-D.C. model - 
entirely self -powered and operating direct- 
ly from any electric light socket. This set 
uses two type 76 tubes and a 12Z3 rectifier. 

An examination of the values on the cir- 
cuits of these three sets shows that the 
fundamental ones, in the multi -kit, are all 
the same and that the sets differ only be- 
cause of the additional parts. This illus- 
trates how it is possible to change from 
one circuit to another so easily. 

Assembly is Extremely Simple 
A study of the "multi -kit" diagram dis- 

closes that numerals have been added to 

the circuit wherever a wire terminates. 
These numbers are an invaluable aid in 
wiring any one of the 1T sets, as simple in- 
structions can be obtained telling just how 
and where to connect the various wires. 
Each of the 17 circuits has the same num- 
eral at each essential point, so that the 
changes from one circuit to another can be 
explained simply. The instructions merely 
tell that wire from figure 23 to figure 46 is 
removed and that a wire is added from 27 
to 3, etc. Picture diagrams are included 
in these instructions and the numbers are 
given here also. so that a person with ab- 
solutely no knowledge of radio has no dif- 
ficulty in making any of the sets or chang- 
ing from one to another. 

Complete instructions, including not 
only the easy wiring details described 
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3 Circuits for S -W Receivers which can he built up with the "multi -kit." 
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briefly above but also such fundamental 
facts as soldering hints, instructions for 
mounting parts, type of phones or speaker 
to employ, coil frequency ranges, instruc- 
tions for adding band- spreading (for 
crowded amateur and broadcast short -wave 
bands) and hints on how to erect a good 
aerial and get the best all -round results 
can be obtained for any of the 17 sets. 

The 17 Sets -What They Are 
To give an idea just how versatile the 

17 -in -1 multi -kit set is, a brief description 
of each circuit, and the type of tubes em- 
ployed, is listed below, in three classifica- 
tions- battery- A.C. -and universal A.C: 
D.C. operation. 

Battery Models 
1 -One type 30 or 01A tube- recom- 

mended for the beginner is short waves. 
2 -One type 19 -this new 2 -in -1 tube 

equals a detector and stage of audio. 
6 -Two type 30 or OlA tubes -this is the 

set shown in Fig. 1. 
7 -One 30 and one 33 -this is similar to 

No. 6, but uses a power pentode for more 
volume. 

8 -Two 30s and one 33 -a detector and 
two audio stages -full loudspeaker volume. 

9 -One 19 and one 33- similar to set No. 
2, but with a power pentode to give full 
loudspeaker volume. 

A.C. Models 
3 -One 56. 27. 37 or 76 tube -a simple 

1 -tube short -wave set which requires only 
45 volts of "B" potential. 

10 -Two 56 or 27 tubes -supplies a de- 
tector and one audio stage with transformer 
coupling. 

11 -One 56 and one 2A5 tube -similar to 
No. 10 but using a power pentode for 
greater volume and better quality. 

12 -Two 5.ls and one 2A5 -a very power- 
ful set having a detector and two audio 
stages one of which is a power pentode. 

Universal A.C.-D.C. Sets 
4 -One 12A7 tube -this set supplies its 

own power due to the rectifier section of 
the 12A7 tube. It has one pentode detector 
and rectifier. 

5 -One 76 and one 12Z3 -a triode de- 
tector for stability and a rectifier for plate 
supply. 

NEW "NOISE FILTER" 
A NEW YORK radii house announces a 
new type of noise filter which really is 

versatile. This instrument is designed to 
reduce noise o ni ng from a power line into 
the radio set and successfully accomplishes 
this. One thing about it which is quite 
novel; it can be reversed. In other words, 
if you are using your vacuum cleaner on 
some Sunday morning and do not wish to 
interfere with your neighbors' radios. you 
plug your vacuum into the noise filter and 
the noise filter in turn is connected to the 
110 volt power line. This prevents any 
noise being transmitted from your vacuum 
cleaner into the power line and we dare say 
it would make any neighborhood more 
peaceful to live in. 

New Blan "line filter" for use with short 
or all -ave receivers. No. 278. 

13 -One 6F7 and one 12A7 -a new 4 -in -2 
circuit. Each tube acts as two separate 
tubes which makes a very powerful set. 

14 -One 78 and one 12A7- supplying 
power pentode and a pentode detector -this 
set is very sensitive. 

15 -One 76 and one 12A7 -which supplies 
3 -tube performance -a regenerative detec- 
tor transformer coupled to a power pentode 
and a rectifier. 

16 -Two 76s and one 12Z3 -this set sup- 
plies a triode detector, a triode amplifier 
and a separate rectifier. 

17 -One 6F7, one 76 and one 12Z3. This 
is a new 4 -in -3 circuit supplying a detector, 
a triode A.F. stage. a pentode output tube 
and a rectifier for "B" supply. This set is 
both powerful and stable in operation. 

This brief description and outline of the 
17 circuits which have been devised up to 
this time for the multi -kit and accessories 
will serve to show you just what possi- 
bilities there are for the short -wave radio 
fan and constructor. If you are interested 
in making or listening to short -wave re- 
ceivers, whether you know anything about 
radio set construction or not, you can have 
innumerable hours of fun making and try- 
ing these sets. And the cost of the multi - 
kit and the additional parts needed for 
changing from one circuit to another is 
so small that it will certainly not stand 
in the way of any ardent radio fan. 

And just in case you prefer to obtain 
any of the 17 sets already assembled, ready 
to operate, they can be bought for a slightly 
higher price, though by obtaining them in 
this way you lose all the fun of making 
them and also the pride of doing some- 
thing yourself which is really worthwhile. 

A neat cabinet, in black crackle finish 
which fits any of the sets, is available. This 
cabinet is made in such a way that the 
aerial compensator, and the aerial, ground 
and speaker terminals are left exposed at 
the hack. The top of this neat cabinet 
is also hinged so that tubes and coils can 
be easily changed. 

There is plenty of room inside of the 
cabinet for the coils not in use. These 
sets, either in battery- or power -operated 
models make ideal portable units because 
of -their small size and light weight. 

$20.00 PRIZE MONTHLY 
FOR BEST SET USING 

1 OR MORE TUBES 
THE Editors are looking for some "brand - 
new" Receiving Circuits USING BUT ONE 

TI'BE. The tute must be a standard one 
and any type tube can be used. The new 
multi -element tubes provide Short -Wave 
"Fans" with almost limitless opportunities. 
Send along your set-or a circuit diagram 
and 200 word description for opinion as to 
acceptability. 

The Editors offer a $20.00 monthly prize 
for the best short -wave receiver submitted. 
If your set does not receive the monthly 
prize the Editora will pay space rates for any 
articles accepted and published. 

You had better write the "S -W Contest 
Editor." giving him a short description of 
the vet and diagram, BEFORE SHIPPING 
THE ACTUAL SET. as it will save time and 
expense all around. A 920.00 prize will be 
paid each month for an article describing the 
best short -wave receiver. converter. or 
adapter. Set should not have more than five 
tu es and 1-tuSe sets featuring one of the 
new "twin- element" tu' es are in great de- 
mand. Let's see "YOUR" idea of an Ultra - 
Modern 1 -Tube Set! 

Sets must be sent PREPAID and should be 
CAREFULLY PACKED in a WOODEN box! 

The closing date for each contest is sixty 
days preceding date of issue (June 1 for the 
August issue. etc.). In the event of a "tie" 
an equal prize will be paid to each con- 
testant so tying. 

The judges will be the Editors of SHORT 
WAVE CRAFT. and George Shuart and 
Clifford E. Denton, who will also serve on 
the examining I.oard. Their findings will be 
final. 

Address your entries to: 
Editor. 
SHORT WAVE CRAFT, 
98 Park Place, 
New York City. 

Please mention SHORT WAVE CRArr when writing 
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"I am writing to ALLIED because I know you 
bave always been able to serve me better." That's 
the way thousands of letters begin that are ad- 
dressed to us yearly. Last year, we answered 
64,340 inquiries -completely and promptly, in a 

helpful, personal way. There were letters on 
technical radio problems and requests for replace- 
ment parts recommendations, letters asking for kit 
quotations for radio building, letters requesting 
advice and prices on public address installa- 
tions -inquiries from thousands of Ama- 
teurs. Servicemen. Dealers and Experi- 
menters. \Ve. at ALLIED, wel- 
come your letters always. and 
invite your correspondence 
on all types of radio 
problems. 

The new AL- 
LIED Spring and 

Summer Catalog is 
now off the press. If 

you haven't received your 
copy, write for it at once. 
This new book offers you the 
recent sensational tube price 
reductions and again makes 
available R C A Radiotron 
tubes for outright purchase. 
The Spring and Summer AL- 
LIED Catalog is devoted 

1007 to Radio. It features everything for 
the Serviceman, Set- Builder, Sound Special - 

st and Experimenter. Lists thousands of exact 
duplicate standard replacement parts; up-to-the- 
minute test equipment; dozens of new set- buildim 
kits; new All -Wave Receivers-electric, 
battery, 32 Volt, and Auto Radios - 
the latest Sound Systems, every- 
thing for Short Wave Trans- mitting and Receiving. 
Write for this new Catalog now. 

fILL- 
riiTAR 
* 

Order your 
complete kits for 

building the famous 
All -Star Receivers and 

the All -Wave Browning 35. 
from ALLIED. Our prices 
are lower. \Y/rite for FREE 
wiring diagrams and parts 
lists. We are Radio Build- 
ers' Headquarters and can 

135 supply complete matched 
kits for building any radio 
circuit, at the lowest prices. 

See our new catalog for scores of other 
famous kits, including Short Wave receivers. 

Transceivers, All -Wave radios, Battery sets. Auto 
radios, etc. Be sure to write for the new Spring 
and Summer ALLIED Catalog now. 

www.americanradiohistory.com

www.americanradiohistory.com


114 

7-POI HT MIKE 

GREATER VOLUME 
PERFECT 

REPRODUCTI- N 
WITHOUT FEEDB ; gal 

'l'he ideal microphone brought within your reach . . and guaranteed to be the finest ,aloe in mikes, regardless of price, or your 
n y lack! For the first time in Amer- 

h-.) the the new Super -flux Nickel Aluminum Magnets are used ... magnets more pow- 
erful than even 36r;, Cob- 
alt. You get 8 times more 
volume without feedback 
than you can get with 
diaphragm t 

e 
mike. 

ly free frmeis- tortion, peaks, or hum pickup. Rugged. Fitted with swivel bracket. Two 
Models: RB -S, especially 
designed for speech; out- 

' put, -68 db. RB -M, rec- 
ommended for speech and music; output, -64 db. 

A. C. PREAMPLIFIER 
Thoroughly shielded and 
guaranteed humless. 311 - 
14,000cycles (1 db.). Ilum 
level. -100 db. 
Write for Illustrated Bul- 

letin S-4. 

301 OROROWAv ktY YORK 

AAfPERITE 7-POINT 
-vee°wy-MICROPHONE 

r..w0.110 

(Q, CQ -R9 
SIGNAL! 

with the PROFESSIONAL DXSAC 
Communications Receiver 

* I O NTINUOUS * 
B.I ND- SPREAD 
ONALLB.4NDS! * * Excellent for CIF ! * 

* Earphone outlet! * 
* 12,500 mile range! * 
* Loin -loss ribbed 

coils! * Built -in coil rack! 

High ratio Aero- 
plane dial! 
Dynamic speaker! 
Standard i 
Remarkable per- 
formance! 
Uses 79 DUAL, 
6D6, 38 and sn 
tubes. 

$ 75 
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DeLuxe 5 -Meter Transmitter -Receiver 

Right -bottom view 
of the 5 meter Trans- 
mitter- Receiver built 
by Mr. McEntee. 
Note the very com- 
pact arrangement of 
the apparatus; while 
it is not necessary to 
use a cam switch of 
the type shown, this 
will he found very 
useful, as it controls 
several circuits with 
one simple throw of 
the switch handle. 

loose coupling as 
possible so that lower 
plate voltage may be 
used and in this way 
the radiation from 
the detector mini- 
mized. Of course, on 
a weak signal the 
coupling may be in- 
creased by u s i n g 
more capacity on the 
antenna condenser. 
By operating the set 
this way you can 
give the local hams a 
lot less Q. R. M. 

(Continued from page 85) 

break by causing a 

Antenna 
As previously mentioned, almost any 

piece of wire will do for receiving. The 
best seems to be an 8 -foot length with the 
lead -in taken from the top, the antenna 
wire being vertical. For transmitting, an 
8 -foot wire or rod with the tap about 12 
to 14 inches either side of center, the ver- 
tical position also being best for this. If desirable, the transmitting antenna 
can be used for receiving by using a short 
wire with a clip on one end to snap on the transmitter antenna post, and removing it 
when transmitting. 

Care should be used to pick good tubes, 
the detector especially being rather fussy. 
The 30 and 31 in the set shown are of 
the old type with straight -side bulb, but 
the internal characteristics are the sane 
as those of the new dome -top bulbs. 

The hand -set (French type) is very con- 
venient to use with a set of this type and 
they can be obtained at reasonable prices 
now. The mikes are usually all high sen- 
sitivity types of the standard 200 ohms re- 
sistance. Be sure to get an output trans- 
former to match the type of receiver or 
headphones to be used, as any mismatch 
here, if serious, will result in decreased 
volume and poor quality. 

The mike and key jacks are arranged in 
a sort of parallel circuit, so it is best to 
remove either one when the other is in 
use in order to get the maximum audio 
signal to the 33 grid. 

This set has been worked duplex for 

twenty miles but no great DX has been 
attempted or attained, since it is used more 
as a "stand -by" set and for odd "tricks" 
rather than consistent work. 

It may be used with voltages up to 180 
or so with increased output, but the C bat- 
tery should then be increased to keep the 
33 plate current at a reasonable value. 

List of Parts 
cl. C10 -100 mmf. variable air condenser, Ham- 

marlund. 
C2, CI1 -20 mmf. variable air condenser, Ham- 

marlund. 
C3. C12 -.0001 mf. mica midget condenser, 

Aerovox. 
C4 -.006 mf. mica midget condenser, Aerovox. 
C5 -.002 mf. mica midget condenser. Aerovox. 
C6. C7 -.01 mt. paper tubular, Aerovox. 
C8 -.1 mf. paper tubular, Aerovox. 
C9 -.00l mf. mica midget, Aerovox. 
RI -1 meg. !/4 watt resistor I.R.C. 
R2- 20.000 variable resistor, Electrad (choose 

nearest value). 
R3- 50,000 6í watt resistor I.R.C. 
R4-5-ohm wire -wound variable rheostat. 
R5. R6 -Made of wire from 4 to 6 ohm wire - 

wound resistor. TI- Transceiver type input transformer (Thord- 
arson). 

T2- Output transformers, 33 to 5.000 ohms 
(Thordarson). 

CH -2.5 millihenry chokes Hammarlund (Na- 
tional). 2- isolantite 4 -prong sockets. Hammarlund (Na- 
tional). 

I -5 -prong wafer socket.2 Na -Aid. 
1 -5 -volt meter (Triplett). 
1 -25 M.A. meter (Triplett). 1- Flexible coupling Hammarlund. I- Buzzer, high- pitched. 1- Anti -capacity switch. 
1 -Small vernier dial. National. 
1 -0notf switch, ICA. 

"Co- Cet -'em 2" for the Beginner 
(Continued f 

We Want GOOD ARTICLES on 

1 -, 2- and 3 -tube sets. Send us 

sketch or diagram of your set for 
approval. If it seems new, the Edi- 

tors will at once advise you so you 

can send set in and write article. 
Let's hear from you!! 

rom page 75) 

1 -5 -prong wafer socket, Na -Aid. 
1 -Ant. Gnd. binding post strip, Na -Aid. 
1 -Large National dial. 
1 -19 RCA Radiotron. 
1 -33 RCA Radiotron. 1- 50,000 -ohm potentiometer, Electrad. 
1- Chassis and panel, Blan (Korrol). 
Melees Na -Aid Plug -In Coil Data Distance 
Wave- between 
length (:rid roil turn+ ils 
200 -80 2 T. No. 28 En. " 'á' 

Wound 
32 T. per Inch 

80 -40 23 T. No. 28 En. 11 T. No. 30 En. 
Wound C. W. 
16 T. per Inch. 

40 -20 11 T. No. 28 En. 9 T. No. 30 En. 56' 
3-32V between turns C. W. 

220 -10 5 T. No. 28 En. 7 T. No. 30 En. X' 
3 -16" between turns C. W. 

Collform -256' long by P,' dis. 4 -pin base. 

Tickler turns 
19 T. No. 30 En 

wound WWI 

ntion SHORT WAVE CRAFT when writing advertisers 
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New Acorn -Pentode 954 Tube 
Is Here! 

(Continued from page 91) 
ably be connected directly to the 
electrical mid -point of the heater circuit. 
In the case of D.C. operation from a 6 -volt 
storage battery, the cathode circuit is tied 
in either directly or through bias resistors 
to the negative battery terminals. In cir- 
cuits where the cathode is not directly con- 
nected to the heater, the potential difference 
between heater and cathode should be kept 
as low as possible. If the use of a large 
resistor is necessary between heater and 
cathode in some circuit designs, it is es- 
sential that this resistor be by- passed by 
a suitable filter network or objectional hum 
may develop. 

The screen voltage may be obtained from 
a fixed tap on the B- battery, or from a 
potentiometer across the B- supply, or from 
the B- supply through a series resistor 
when the tube is self- biased by means of a 
cathode resistor. This last method, how- 
ever, is not recommended if the B- supply 
exceeds 250 volts. 

Shielding of each R.F. amplifier stage 
employing the 954 is required in order to 
prevent interstage coupling. A convenient 
method of shield construction is illustrated 
in Fig. 2. The control -grid end of the tube 
is inserted through a hole in a metal plate 
so that the metal edge of the hole is in 
close proximity to the internal shield in 
the control -grid end of the tube. It may 
be desirable, depending upon circuit re- 
quirements, to provide a small collar on the 
baffle hole in order to increase the shielding 
effect. 

R.F. grounding by means of condensers 
placed close to the tube terminals is re- 
quired if the full capabilities of the 954 
for ultra- high- frequency uses are to be 
obtained. Conventional by- passing methods 
and grounding are not adequate. One con- 
venient method is to use ribbon lead -ins to 
the clips an.l to insulate the ribbon lead - 
ins and the terminal clips from the ground- 
ing plate by mica spacers to form by -pass 
condensers right at the tube terminals. It 
is important in the cases of the plate and 
control -grid circuits that separate R.F. 
grounding returns be made to a common 
point in order to avoid R.F. interaction 
through common return circuits. It may 
also be advisable in some applications to 
supplement the action of the by -pass con- 
densers by R.F. chokes placed close to the 
condensers in the return or supply lead for 
the control -grid, the screen, the suppressor, 
the plate, and the heater. 

Application 
As an amplifier, the 954 is applicable to 

954 TYPICAL R -F AMPLIFIER CIRCUIT 

If Lr TYPE 9S4 L2 
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$13.C. -RARE COPPER °S.L.= SINGLE LAVER 
NOTE: THE ABOVE DATA ARE NECESSARILY APPROXIMATE 

FOR ULTRA -NIGH FREQUENCIES. COILS LI AND La mAy 
BE TAPPED AT SUITABLE POINTS DETERMINED eV TEST 
TO REDUCE EFFECT Or TUBE LOADING ON CIRCUIT 
IMPEDANCES. SINCE ELECTRONIC PLATE LOADING IS NOT 
SERIOUS IN A PENTODE THE USE Or COIL ..2 WITH 
TAPPED PLATE CONNECTION MAY NOT BE NECESSARY 70 
GIVE SATISFACTORY RESULTS. THE CONDENSERS SHOULD 
ALL BE Of HIGH QUALITY AND BE DESIGNED FOR 
ULTRA -HIM, fREOUENCY OPERATION. 

the audio or the radio -frequency stages of 
short -wave receivers, especially those oper- 
ating at wavelengths as short as 0.7 meter. 

For A.F. amplifier circuits, typical oper- 
ating conditions are as follows: Plate - 
supply voltage, 250 volts; screen voltage, 
50 volts; control -grid voltage, -2.1 volts; 
suppressor, connected to cathode at socket; 
plate -load resistor, 250,000 ohms; and plat,. 
current, 0.5 milliampere. The control -grid 
resistor may be made as high as 1.0 meg- 
ohm. Under these conditions, an undis- 
torted voltage output of 40 to 50 volts 
RMS may be obtained. The voltage ampli- 
fication is approximately 100. 

As a grid -bias detector, the 954 may be 
operated under the conditions given in 
detector data. The control -grid bias may 
be supplied from the voltage drop in a re- 
sistor between cathode and ground. The 
value of this self- biasing resistor is not 
critical, 20,000 to 50,000 ohms being suit- 
able. 

For miscellaneous applications around 
the laboratory, the 954 offers important 
features. For instance, its small size per- 
mits the design of vacuum -tube voltmeters 
such that the tube itself can be placed at 
the point of measurement. 

RCA -954 
Tentative Characteristics 

Pentode Connection 
HEATER VOLTAGE (A.C. or D.C.)... 6.3 Volts 
NEATER CURRENT.. 0.15 Ampere 
DIRECT INTERELECTRODE 

CAPACITANCES: 
Control -Grid to ,'late (with shield 

baffle) 0 007 mar. med. 
Input 3 Ind. 
Output 3 (runt. 

OVERALL LENGTH 1- 11/16 ".3 /1ti" 
OVERALL DIAMETER 1- 3/32 "t1 /16" 
BULB J-4 
TERMINAL MOUNTING Special 

AMPLIFIER -CLASS A 
D.C. PLATE VOLTAGE 250 mer. Volt. 
D.C. SUPPRESSOR (Grid No. 3r 

VOLTAGE 101 urne. Volt. 
D.C. SCREEN (Grid No. 2) VOLTAGE ADO mar. Volts 
TYPICAL OPERATION AND CHAR- 

ACTERISTICS: 
Heater Voltage 6.3 6.3 Volt. 
D.C. Plate Voltage 110 250 Volt. 
D.C. Screen Voltage 90 100 Volt. 
D.C. Control -Grid 

Voltage -3 -3 Volts 
Suppressor Connected to cathode at socket 
Amplification Factor 1101Greatcrthan200 
,'late Resistance 1.0 Greater than 1.5 ltletohnts 
Mutual Conductance 1,00 14110 M0,00101. 
Plate Current 1.2 2.0 Milliampere. 
Screen Current 0.5 0.7 NIilliampere. 

DETECTOR 
D.C. PLATE VOLTAGE 2M) max. Volts 
D.C. SUPPRESSOR (Grid No. 

3) VOLTAGE 100 mar. Volts 
D.C. SCREEN (Grid No. 2) 

VOLTAGE 100 max. Volta 
TYPICAL OPERATION AS 

BIASED DETECTOR: 
heater Volt 6.3 Volts 
Plate- Supply Voltage 250 Volts 
D.C. Screen Voltage 100 Volts 
D.C. Control -Grid Voltage -6 approx. Volts 
Suppressor- Connected to cathode at socket 
,'late Load- 250,000 ohnts or equivalent impedance 

For resistance l..ad, voltage at the plate will be less than 
the plate- supply voltage by an 111M m IIInt í to 
voltage drop in the load resistor canned by the plat 

rant. Plate Current-Adjusted to 0.1 ma. with no input signal 

OVERALL DIMENSIONS 

HC.,ER 

CATHODE i 
GRID .n 3 

Surma SSOR 

GRID 102 
(SCREEN 

7-YEaaaNatS 
SAai LENGTH 

I %2 1 r32 «MO) 
DRID NS I 

(CONTROL G 

4,7 DIA 

Dimensions of new 954 Acorn -l'entode. 
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aATll©AL 
XR -20 

COIL FORMS 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

For short -wave receiver construction 
and experimental work when a small 
coil form at a low cost will fill the 
requirements. The XR -20 Coil 
Forms are made of Steatite, well 
known Low Loss National Dielectric. 
They are drilled for leads and left 
unglazed to provide a tooth for coil 
dope. Diameter 11/2". Made with 
4, 5 or 6 prongs and fit Standard 
Coil- Sockets. List Price, XR -20, $.35. 

NATIONAL R -39 COIL FORMS. 
Machinable and drillable because 
made of R -39, outstanding exclusive 
National Dielectric. Length 21/4". 
Diameter 11/2". In 4, 5 or 6 prong 
types. List Price, XR -4, XR -5, or 
XR -6, $.75 each. 

List prices subject to 40% discount 
when purchased through an author- 
ized NATIONAL Distributor. 

USE COUPON BELOW 

0 I # COUPON 

National Company, Inc. 
Malden, Massachusetts 

Gentlemen: 
Please send m9 your new calalogu No. 
240. I enclose 6c to cover mailing cosh. 

Name 

Address 

SwC-6-35 

Please mention SHORT WAVE CRAFT when writing advertisers 

COOS 
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Write Dept. SW -6 
for Catalog 
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'1-ho great and eat or-expanding uclti 
of Media - Broadcasting, Tele- 
vision. Talking Pictures, Avia- tion Radio, Radio Servicing - 
offers steady employment and a 
real future for young men who 
have the ambition to succeed. The 
famous Coyne L -by-Doing" Method III trailing 
otters you thechance of a lifetime to quickly gei iW o tiii 
Ittaclnettng. big -11my) field. 10 weeks training In the Great 
Coyne Shope In Chicago will qualify you. Coyne Graduate EMPLOYMENT SERVICE. will help toPLACE YOU IN THE JOB YOU ARE TRAINED FOR. Start any time. 
I'LL FINANCE YOUR TRAINING If you are short of ready cash don't let that hold you back. You can get your training tirai -then I'll give you over a year to pay me back. in email monthly payments 

starting 30 days after your required 
Training Period Is over. Many earn 
while learning. Complete course in ELECTRIC REFRIGERATION Z AND AIR CONDITIONING in- 
eluded at NO EXTRA COST to those 
who enroll now. Write today for my 
Big FREE Illustrated Catalog and 
full details of my amazing 
Pal After Grads- A ..,..d ' Ty" 1 alien" off er -NO /`( IA obligation. 

COYNE RADIO & ELECTRICAL SCHOOL 
S00 5. Paulina St., Dept. AS-2It, Chicago, Ill. 
I MR. H. C. LEWIS, President, Coyne Schools, I 

500 S. Pauline St.. Dept. AS-21C, Chicago. Ill. 
Send me the BIG FREE. Illustrated Book explaining I 

I your Radio Course, special offer and Loan Plan. I 

I Name 
I address 

ruv. - 

LEARN BY 

DOING IN 
10 WEEKS 

RESISTOR 
SPECIALISTS 

Featuring: 
QUIET VOLUME CONTROLS, 
bail) on an entirely NEW principle. 

VITREOUS RESISTORS 
T R U V O L T RESISTORS 
POWER RHEOSTATS 

ITS Verick St.. New York.. N.Y. 

ELECTRAD 
ET THE THRILLING 

LITTLE CHUM 
Single -tube ALL -WAVE 

AC -DC BATTERY 
Weighs only 3 lb:. 
Size 4uOS3t4 Incite: 

Die only tiny set on ti . 
.lrket. that works either 

horse current. or 
batteries. An Ideal Puri 

able and "after late (lours` all -wave set. Entrlleni 
nor IR. The complete tine kit, containing all parts 
for the 

e 9Á t and power supply. Metal $4e cabinet, 3 roils from 40 to 500 meters Aa77 

and instructions to suit the beginners. 
Wiring, extra $1.25 Electric or battery lohe 
Earphone 51.50 each $1.00 

Bed -clamp 50e 
SEND l0e in stamps for complete DATA, DIA- 
GRAM. ILLI'STIt.tTION. etc. 

{EXPERIMEnTill RADIO LABS), 
168 WQSHIfGTOf STREET new YORK f1.Y. 

OITIOMAI CVARAM,II ON AlC e.r.8A010 ePlill 

NCLE DAVIS 
1.10 010 SMACK ..''.. 

>+ac..e« WAY- AOwe/AM V. sa V.. u S n 

Send Sr for our new Ham Catalog-lust off the preset 

PEERLESS "40 -DX" Transmitter . . crystal con- 
trolled for Phone or CW operation. Standard (lark 

Tounted 
. 35 no 40 watt C. W. . 10 walla phone. 

ransmitter complete with ".U.L" al 
1e 

is. ev- 
erything but key and antenna, for combination 
Phone l'w'. our net $03.50 
PEERLESS .4.PRM" Receiver . communica- 
tions type receiver . 4 tubes . . Itandspread IS 
to 200 meters, complete kit. less tubes ....... - . $16.50 

Kit of matched tube+, net 2.00 
Wired & tested. additional 1.20 
Handsome cabinet. net 2.00 

PEERLESS 3-tube Loudspeaker receiver .. Foreign 
he Innd=Veek.r .. Pentode R.P. . 

a,ieeii,r ......-min gamic tuile lo cover ÌS$7.95 
i t., At' or DC tit. Iw tube, x7.96 

M.ieh.d Tbn for AC $1.43 For DC 2.00 
Cewe wiring end miler. edditbnel 1.50 
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The Ionosphere -Where Short Waves 
Are Reflected 

(Continued from page 73) 

the total elapsed time, much as the dis- 
tance to a mountain could be calculated by 
tinting the return of a sound echo. With 
radio waves, however, an uncertainty en- 
ters because the reflection does not occur 
sharply at a plane. The wave penetrates 
the ionized region for some distance and 
in this region its velocity is reduced. 

Because of this, two heights are re- 
ferred to -the virtual height and the ac- 
tual height. Virtual height is that calcu- 
lated on the assumption that the radio 
wave travels with the velocity of light to 
the reflecting plane where it is sharply 
reflected and returns at the same veloc- 
ity. Actual height is that of the highest 
point the wave reaches. The situation is 
suggested diagrammatically in Figure 1. 
When the virtual height is independent of 
frequency for a considerable range of fre- 
quencies, the virtual height is probably 
not greatly different from the actual 
height. When virtual height changes with 
frequency, it may be several times the ac- 
tual height. Only the virtual height can 
be measured directly, but from plots of 
Virtual height against frequency together 
with certain reasonable assumptions, it is 
possible to estimate ionic density of the 
different reflecting regions and to make 
approximate estimates of the actual 
heights. 

For measuring virtual heights a radio 
transmitter and receiver are mounted side 
by side so as to be controlled by a single 
operator. The arrangement is shown in the 
photograph at the head of this article. 
Transmitting and receiving antennas are 
located above the small building housing 
the testing apparatus, as shown in Figure 
2. Short pulses are sent out from the 
transmitter at the rate of sixty per sec- 
ond, which travel up to the reflecting lay- 
er and back to the ground. The receiver 
picks up both the direct and the reflected 
signal, and the time displacement of the 
two is a pleasure of the virtual height 
of the reflecting layer. 

The output of the receiver is connected 
to one pair of deflecting plates of a ca- 
thode ray tube, while the other pair of 
deflecting plates is connected to the sixty - 
cycle source that controls the rate of emis- 
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sion of the transmitted pulses. When no 
signals are being sent out, the pattern on 
the cathode ray tube is a horizontal 
straight line caused by the electron 
stream sweeping back and forth across 
the tube sixty times a second. When 
pulses are being transmitted, the motion 
of the electron stream across the tube will 
be deflected vertically twice or more each 
trip -once for the direct pulse picked up 
and once or more for the reflected pulses. 
The appearance of such a pattern is shown 
in Figure 3. The time of sending the 
pulse relative to the sixty -cycle current 
can be adjusted, and is usually chosen to 
bring the first or direct received pulse 
near the left edge of the tube and at the 
zero of the small scale fastened on the 
front of the tube. The position of the 
second or reflected pulse can then be read 
directly from this scale. Since the receiv- 
ing antenna is immediately adjacent to 
the transmitter, the direct signals are 
much stronger than the reflected ones. If 
the gain of the receiver is increased until 
the reflected signal produces a satisfac- 
tory deflection, however, the overloading 
effect limits the amplitude of the direct 
pulse to a satisfactory value. 

An extremely useful method of study- 
ing the structure of the ionosphere is to 
measure the virtual height as a function 
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of frequency. To secure such data, the 
frequency is changed so rapidly that the 
condition of ionization remains essentially 
constant during the experiment. A plot 

ATMOSPHERE of one such set of measurements is shown 
in Fig. 4 above. The significant feature of 
the relationship shown is that the vir- 
tual height remains essentially constant 
for a range of frequencies and then sud- 
denly increases. Beyond these critical 
frequencies the virtual height rapidly de- 
creases, but always to a value higher than 
that found below the critical frequency. 
The critical frequency is that at which the 
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lower reflecting layer is completely pene- 
trated, and the virtual height beyond the 
critical frequency is that of the next high- 
er layer. The large virtual height ob- 
tained at the critical frequency is not due 
to a greater penetration but to a decrease 
in velocity of travel through the pene- 
trated layer at the critical frequency. 
From such sets of measurements it be- 
comes evident that there is more than one 
reflecting layer in the ionosphere. 

At one time it was thought that there 
were two general ionized regions, an up- 
per and a lower, designated the F and the 
E respectively. As a result of studies 
made by the Laboratories, however, it is 
now known that the ionosphere is com- 
posed of at least five, and possibly more, 
reflecting regions. Their heights are not 
constant and may even shift relative to 
each other, but a typical indication of 
their arrangement is shown in Figure 5. 
The various regions differ not only in 
their heights but in the manner in which 
their ionization varies. 

In regions E, and F the ionization 
throughout the day varies uniformly with 
time in a manner that would be expected 
if the ionizing agent were the sun. The 
same cycle of ionic density repeats itself 
day after day, attaining a maximum short- 
ly after noon. Tests made during the 
solar eclipse a few years ago indicate 
strongly that ultra- violet light from the 
sun is the ionizing agency. In the other 
regions, the ionization varies in an erratic 
manner from day to day and even from 
hour to hour. During winter the ionic 
density in the Fa region may change as 
much as fifty per cent in from 15 to 30 
minutes. The maximum for this region 
usually occurs about noon in winter and 
about sunset in summer. The ionization 
of the M region sometimes varies in a 
constant manner, as does that of the E, 

and F, regions, and sometimes varies er- 
ratically from hour to hour. 

Because of this variation in ionic den- 
sity, it is not always possible to find all the 
regions at the same time. If, for example, 
the ionic density of the E, region should 
be greater than that of any higher regions, 
signals that completely penetrated the E, 
layer would not be returned to the earth, 
giving no indication of the existence of 
higher levels. In general a signal that 
completely penetrates one layer will be 
reflected only by a layer of higher density. 

Besides this complexity of reflecting 
regions, there is an additional complica- 
tion caused by the effect of the earth's 
magnetic field. In such a field the signal 
is split into two components, each of 
which in general is reflected at a differ- 
ent virtual height and has a different 
critical frequency. This is indicated in 
Figure 6, where one component is indicat- 
ed by black dots and the other by circles. 

The effects described so far are de- 
tected when the transmitter and receiver 
are side by side, and the signal is trans- 
mitted up and back vertically. When the 
receives- is at a considerable distance from 
the transmitter, however, the reflection 
phenomena are further complicated by 
there being a number of paths which use 
different parts of the ionosphere for re- 
flection as shown in Figure T. When it 
is remembered that the reflection along all 
of these paths encounters the diversity of 
reflecting regions and the splitting effect 
of the magnetic field already described, 
it becomes apparent that the transmission 
of short waves must be a very complicated 
process. Fundamental studies of the ele- 
ments of this type of propagation should 
contribute materially to the improvements 
in long- distance radio transmission which 
the next few years should bring forth.- - 
Bell Laboratories Record. 

Short Wave Stations of the World 
5853 kc. WOB 

51.26 meters 
LAWRENCEVILLE. N. J. 

Calls Bermuda, nights 

5850 kc.*YV5RMO 
B- 51.28 meters 
MARACAIBO. VENEZUELA 

5:15 -9 p. m. 

5825 kc. TIGPH 
-B- 51.5 meters 

SAN JOSE. COSTA RICA 
6.15 -11 p.m. 

5790 kc. JVU 
-C- 51.81 meters 

NAZAKI. JAPAN 
Broadcasts 2-7:45 a.m. 

5780 kc. H I1J 
-B. 51.9 meters 

SAN PEDRO de MACORIB. 
DOM. REP. 
7 -9:30 p.m. 

5780 kc. OAX4D 
-B 51.9 meters 

P.O. Box 853 
LIMA. PERU 

Mon., Wed. & Sat. 9 -1130 p.m. 

5714 kc. HCK 
.9. 52.5 meters 

QUITO. ECUADOR. S. A. 

(Continued from page 95) 

5660 kc. HJ5ABC 
B- 53 meters 

CALI. COLOMBIA 
II a. m. -12 N. 

Tues, and Thurs. 8.10 p. W. 
Sun. 12 N. -I p. m. 

5077 kc. WCN 
-C- 59 08 meters 

LAWRENCEVILLE. N. J. 
Phones England irregularly 

5025 kc. ZFA 
C- 59.7 meters 

HAMILTON. BERMUDA 
Calls U.S.A.. nights 

4975 kc. GBC 
-C- 80.30 meters 

RUGBY, ENGLAND 
Calls Ships. late at night 

4820 kc. GDW C 82.24 meters 
RUGBY, ENGLAND 

Calls N.Y.C.. late at night 

4752 kc. WOO 
C- 83.1 meten 

OCEAN GATE. N. J. 
Calls ships IrrogularlY 

4600 kc. HC2ET 
-B- 65.22 meters 

Apartado 249 
GUAYAQUIL. ECUADOR 
Reported Wed.. Sat. 9-11:30 

p.m. 

4320 kc. GDB 
.0 

RUGBY, ENGLAND 
- Tests, 8.11 p. m. 

4273 kc. RW15 
I- 70.20 meters 
KHABAROVSK. SIBERIA. 

U. S. S. R. 
Daily, 3-9 S. m. 

4272 kc. WOO 
-C- 70.22 meters 

OCEAN GATE. N. J. 
Calls ships irregularly 

4107 kc. HCJB 
.B 73 meters 

QUITO. ECUADOR 
7:14.10:15 p. m., except Monday 

4098 kc. WND 
C- 73.21 meters 

HIALEAH. FLORIDA 
Calls Bahama Isles 

4002 kc. CT2AJ 
74.95 meters 

PONTA DELGADA. 
SAO MIGUEL, AZORES 
Wed. and Sat. 5-7 p. m. 

3543 kc. CR7AA 
-B- 84.67 meters 

P. 0. BOX 594 
LOURENCO MARQUES. MO- 

ZAMBIQUE. E. AFRICA 
1:30.330 p.m.. Mon., Thun., 

and Sat. 

3490 kc, ,PK1WK 
-8- 85.96 meters 

BANDOENG. JAVA 
Daily except Fri., 430 -5:30 

All Schedules Eastern Standard Time 

Articles on good 1 to 5 tube sets wanted! The Editors are looking for 
good set construction articles on: 
A-One and Two Tube Receivers. 
B-Sets using new "dual- purpose" tubes. 
C -S -W Converters of efficient type and proven worth. 
D- Transmitters, low -power, efficient types, and allied "Ham" station 

apparatus including Monitors, etc. 
Send diagrams of set first and photo for editor's opinion, before shipping 

set. 

YOUR 
TROPHY -CUP 

Ia 

WIN IT AND A YEAR'S 

SUPPLY OF BB's 
BB's (Burgess Batteries) will help 
you win your SWST (Short Wave 
Scout Trophy). They will give your 
set the increased power, the hair-line 
selectivity, the keen sensitivity it 
needs to bring in a record number of 
stations. Get a new supply of BB's 
today -and pick a prominent spot for 
your SWST. If the set you use to 
win the SWST is powered by BB's, 
we will give you all the BB's your set 
can use in a whole year -FREE! Mail 
notification of your prize award to 
BURGESS BATTERY CO., Freeport, Ill. 

BURGESS 
Power 
House 

BURGESS "B and 
^C" Batteries 

BURGESS 
BATTERIES AND FLASHLIGHTS 

Please mention SHORT WAVE CRAFT when writing advertisers 
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DATAPRINTS 
Just the 

CONSTRUCTION 
Information 

You Need 

To Build 

Electrical 
Apparatus 

TESLA OR OUDIN COILS 
Dataprint containing data for constructing 
this 3 ft. spark Oudin -Tesla toll. Requires 
I K.W. 20.000 volt transformer as "exciter' : $.75 fa (let below. Includes condenser data.. . 

9 inch spark. data for building. including eon - 
deoae, data; require. l: K. W 15,000 volt 
transformer; gee list below 0.50 

Vialetta type. high frequency coil dao;; 110 
volt A.C. or D.C. type; 1' spark; used for 
"violet ray" treatment. and "Ehtperiments".. 0.50 

Dow to operate Oudh coil from es vacuum tube 
oscillator 1.50 

3 inch spark Tula toll; operates on Ford ig- 
nition coil 0.50 

3 inch spark Ondin coil; 110 volt A.C. "Kick 
('oil" 0.50 

20 Tricks with Tesla and Oudln Coils-- 0.50 
TRANSFORMER DATA 

1 k.w. 20.000 -volt trandormer data. 110 -volt. 
00 -cycle primary. Suitable for operating 3 ft 
Ondin coil 0.50 

14 k.w. 15.000 -volt transformer data. 110 -volt 
6o -cycle primary. Suitable for operating 3- 
inch Ondin toll 0.50 

Eectric Welding Transf. 12 K.W. 110 Vt. Prim 
It Vt. Sec. Other sec. Vt. data given. I 0.50 

Induction Colle -1 to 12 inch spark data 0.50 
ARTIFICIAL FEVER Apparatus 0.75 

(Low, Medium & High Power Data Given) 

SLIDE 
RULE 
MIDGET 

Metal 4' Dia. 
Price $1.50. 
Cane 50c extra 

This rule solves any problem in multiplication, divi- 
sion, addition, subtraction. and proportion; it also 
gives roots and powers of numbers, sines. cosine.. 
tangents and rotangents of all angle.; also logs of 
numbers. Add. and subtracts fractions. Approved 
by colleges. 

10' Dia. 27' Scale "Special" Rule, $2.75. 
Multiplies and Divides, but has no "Trig" Scales. 

TELEGRAPHONE - Records Voice or 
"Code" signals on steel wire by mag- 
netism. Cede can too recorded "fut" 
and translated "slow." Construction 
data (epeeist) $0.50 

MAGNET COIL DATA 
Powerful battery electro- magnet; lifts 40 Iba...90.50 
110 Volt D.C. magnet to lift 25 lbs 0.50 
110 Volt D.C., 500 lb., LUI electromagnet 0.50 
110 Volt D.C. solenoid; lifta 2 lb. through I In 0.50 
110 Volt D.C. solenoid, lifts 6 lb. through 1 M 0.50 
12 Volt D.C. eoleoold, lifts 2 Ib. through 1 In 0.50 
A. a Solenoid, powerful. 110 -volt. 60- cycle 0.50 
MOTOR -1/18 H.P., 110 volt A.C.. 80 cycle 

(suitable for driving 12" fan, etc.) -Data 0.50 
60 ur 1.200 cycle Synchronous motor 0.50 

MISCELLANEOUS DATAPRINTS 
Treasure Locator .._...- ..... - . .... - _-- - -_-.- _. $0.50 
Electric. Refrigerator data 0.50 
20 motor circuit. -- hook -ups...- 0.35 
20 practical telephone hook -ups 0.35 
100 mechanical movements for inventors 0.50 
Polarised Belay- l'Itra Sensitive 0.50 
Electro- medical coil (sñocking toll) 0.50 
Water- wheel, -Bow to Build and Light your 

house 0.50 
20 Electric Bell circuit. 0.50 
Publio Address System 0.50 
Electrio chime ringer; fits any clock - 0.50 

I0 "Electrical Tricks" for LODGES and 
PARTIES $0.50 

blow to Fry Eggs on Cake of Ice Electrically..30 50 
"Rewinding" Small Motor Armature. 0.50 

"ENGINEERING SERVICE BY MAIL" 
Rend Sketch of Your Problem for Estimate. 

(201. eF en orders fer $3.00 er more. No C.O.D.) 

The DATAPRINT COMPANY 
Leek Sex 322 RAMSEY. N. 1. 

SHORT WAVE CRAFT for JUNE, 1935 

When To Listen In 
By M. Harvey Gernsback 

Australia 
VK3ME at Melbourne, 9510 kc. now op- 
erates from 5:30 -7 a.m. on Wed., Thurs., 

Fri. and Sat. VK2ME at Sydney on 9590 
kc. operates Sundays from 1 -3, 5 -9 a.m. and 
10:30 a.m:12:30 p.m. 

Berlin 
The German stations have made some 

changes in their schedule. The program on 
DJC which formerly began at 5:30 p.m. 
now starts at 5:05 p.m. The program 
which began at 5:15 p.m. on DJA and DJN 
now starts at 5:05 p.m. also. DJE, 16.89 
meters is used almost daily from 8 -11:30 
a.m. with a directional aerial for South 
America sending the same program as DJA 
and DJN do at that time. After May 1st, 
the evening program will be broadcast on 
DJD, 11770 kc. from 5:05 -10:30 p.m. and 
on DJC, 6020 Ice. from 9:30 -10:30 p.m. 

Daventry 
On April 14 daylight saving time went 

into effect in England. The following 
changes in schedule were made: Trans. 1, 
12:15 -2:15 a.m. (11:30 p.m.-1:30 a.m, after 
May 11) on GSD and GSB. Trans. 2, 6- 
8:45 a.m. (6:30 -8:45 on Sun.) on GSG and 
GSF GSH or GSJ may replace GSF late in 
May. Trans. 3, 9 a.m.-12 n. on GSF and 
either GSG or GSE. Trans. 4, 12:15 -3:45 
p.m. on GSD and GSB GSF or GSI, may 
replace one of these. 4 -5:45 p.m. (Sun. 4- 
4:55 p.m.) on GSB and either GSC or GSD. 
Trans. 5, 6 -8 p.m. on GSD and GSC. Trans. 
6, (experimental) 10-11 p.m. on Sun., Tues., 
Thurs. and Sat. on GSC and either GSL or 
GSD. 

France 
Radio Coloniale (FYA) at Paris oper- 

ated from 6 -10 a.m. on 19.68 met., 10:15 
a.m.-1:15 p.m. and 2 -5 p.m. on 25.25 meters 
and from 6 -9 and 10 p.m.-12 m. on 25.63 
meters during April. They announced that 
a further change would be made the first 
of May and that they would shortly in- 
crease their transmitters' power, leading 
us to the conclusion that their new plant 
at Villejust, mentioned in this column 
several months ago, will be placed in serv- 
ice around May 1st. Several new waves 
have been assigned to this station. (6145 
kc., 9585 kc., 11845 kc., 15295 kc., 17765 kc., 
and 21490 kc.) These are in addition to 
the old waves. As to what schedules and 
wave -lengths will be used when and if Ville - 
just gets going we have no information. 

Madrid 
EAQ at Madrid on 9860 kc., now seems 

to operate till 7:30 p.m. every night. The 
full schedule is daily 5:15 -7:30 p.m. On 
Sat. from 1 -3 p.m. in addition to the regu- 
lar schedule. 

Budapest 
The Budapest stations have changed fre- 

quencies and schedules, according to a let- 
ter just received direct from the station. 
HAS3 (it is HA$3,and not HAS as some 
people claim) on 15370 kc., operates on 
Sundays from 9 -10 a.m. HAT4 on 9125 kc. 
(32.88 met.) operates on Sun. from 6 -7 p.m. 
Announcements are made in English. HAT 
on 5400 kc. is no longer used for broad- 
casting. The station requests reports and 
will answer letters. Address: Chief Engi- 
neer, Radiolabor, Gyali -ut, 22, Budapest, 
Hungary. 

Mexico 
There are 2 new Mexican broadcasters. 

One is XECW, a 10 watter operating on 
about 5975 kc. (50.25 meters). It is re- 
ported from '4 -4:30 p.m. and from 10:30 
p.m.-12 m. Also irregularly from 4:30- 
10:30 p.m. The address is Carlos Codero, 
Calle del Bajio, No. 120, Mexico City, Mex 

Please mention SHORT WAVE CRAFT when writing advertisers 

The big news from Mexico is the inaugural 
of the new 20 kw. government broadcast- 
ing station which operates on 7390 kc. (40.6 
meters). This station broadcasts each Sun- 
day from 6 -7 p.m. The station is under the 
direction of the Mexican Foreign Office. The 
transmitter is at Chapaultepec. The sta- 
tion uses the studios of XEBT in Mexico 
City. Thanks to Manuel Ortiz Gomez of 
Mexico City for this information. 

Holland 
PHI at Huizen, Holland is now back on its summer wavelength of 16.88 meters. 

During April PCJ on 19.71 meters relayed 
all of PHI's programs. PCJ is now re- 
ported to be testing on Tuesdays from 3 to 
6 a.m. and on Wednesdays from 7 a.m. un- 
til 5 p.m. on 19.71 meters. 

Italy 
The 30 meter transmitter of I2R0 made 

two changes in wavelength in March to es- 
cape interference. First it moved from 9780 
kc. to about 9600 kc. (Same as CT1AA.) After remaining there a week it decided that it was worse off than before so it made 
one more jump to 9635 kc. (31.13 meters) 
and settled down there. Incidentally, it seems to have cleared itself of all inter- ference by this last move. The American Hour from Rome is still radiated on Mon., 
Wed., and Fri., from 6 -7:30 p.m. By the time that this is printed it is probable that the American Hour will be broadcast on either 9635 kc. or on 2R0's old frequency 
of 11811 kc. (25.4 meters). The daily 
broadcasts from 2:30 -5 p.m. (approximate- 
ly) will probably be shifted to 11811 kc., 
too. A program for South America is broad- cast on Mon Wed. and Fri. from 7:45. 
9:15 p.m. on 9635 kc. 

Schenectady 
From April 28th on the schedule of the Schenectady transmitters follow. W2XAD, 

15330 kc. daily, 2 -3 p.m. This station is 
also frequently heard on Sat. from about 
11:30 a.m. till 12:30 p.m., sending NBC 
programs to London. W2XAF operates 
daily from 5:30 -11 p.m. on 9530 kc. 

Springfield 
W1XAZ at Springfield, Mass., is now 

known as W1XK. This station operates 
on 9570 kc. After April 28th, it will oper- ate daily from 6 a.m. until 12 midnight. 

Costa Rica 
A TIPG on 6550 kc. is reported on at 

10:15 p.m., giving its address as P. 0. 
box 225, (City unknown) in Costa Rica. Anv information on this one? 
YV5RMO 

The second harmonie of YV5RMO 
(5850 kc.) which is equal to 11700 kc., is 
heard very strongly in the evenings and is 
mistaken for a new station. It hetero- 
dynes FYA (11705 kc.). 

This month about 25 stations have been 
added to the Short Wave Station list and 
about 60 added to the Police Radio Alarm 
List 

YOU Can Easily 
WIN 

A S -W SCOUT TROPHY! 
Have You Read the Simple Rules on 

page 120? 

In Next Issue More "Ham" 
Articles -Don't Miss 'Em!! 
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Sweeping the Country! 
Buy YOUR Kit of Parts From 
Headquarters 

for 
SHORT 
WAVE 

NOISE: WONT BOTHER YOU in your 
Short Wave Listening Post if you own a 
BROWNING 35: This newest of All- 
Ruse Receivers with the T'ORE'l'l \ I:It. 
assures you of the finest foreign HMI 
American station reception that you 
have over heard. 
SERVICE MEN! Let us tell you how t. 
make real money by assembling embling the 
Browning 35 and selling it as a modern. 
custom built job to replace out -mewled 
sets in costumers' extensive cabinets! 
AMATEURS! if you appreciate the Importance of 
high signal to noise ratio -build this remarkable 
receiver and ACTUALLY GET IT! 

FREE-Big illustrated TABLOID giving 
the complete story of the BROWN- 

ING "35 " shows circuit diagrams, sensitivity 
curves, parts list. constructional details-and our 
LOWEST WHOLESALE PRICES! Address Dept. 
S W X -65. 

ESAU RADtOSERI1j. 6 
100 SIXTH AVENUE NEW YORK. N.Y. 

Short Wave League 
Members 

IDENTIFY THEMSELVES WITH THE 
ORGANIZATION 

In order that fellow members of the LEAGUE 
may be able to recognize each other when 
they meet, we have designed this button. 
which is sold only to members and which 
will give you profeeeional appearance. 

If you are a member of the LEAGUE. pon 
cannot afford to be without this insignia of 
your membership. It Is sold only to those 
belonging to the LEAGUE and when you see 
it on another. you can be certain that he Is 
a member. 

See page 67 

Lapel Button, made in bronze, sold 
filled, not plated, prepaid 35e 

Lapel Button, like one described above 
but in solid gold, prepaid $2.00 

Full details mailed FREE on 

cc Tp d E )))» 

TUNER 
S. rd For Free Catalog 

Radio Electric Service Co. 
N.E. Cor. 7th & Arch Sts. Phila.. Pa. 

3145 N Broad St.. Phila.. Pa. 
811 Federal St., Camden, N. J. 

5 

Book Review 
APPLIED ACOUSTICS, by Harry F. Olson. 
and Frank Massa. lublished by P. l)lak- 
iston's Son & Co., Inc. Has stiff cover, 
measures 81X2" by 6" by 1" thick There 
are 430 pages. Price $4.50. 

This is one of the most complete books 
in its field that we have had the pleasure 
of reviewing. It has 15 chapters covering 
every conceivable phase of acoustics, from 
fundamental equations and definitions right 
through to miscellaneous acoustical ap- 
plications. It gives definite information on 
measurements of noise, architectural acous- 
tics, microphones, loud speakers, the cali- 
bration of microphones, and dynamic sys- 
tems, electrical, mechanical and acoustic 
elements and systems of elements. Hun- 
dreds of interesting diagrams and graphs 
are given, together with various types of 
circuits and constructional data on micro- 
phones and speakers. 

PRACTICAL MATHEMATICS FOR HOME 
STUDY by Palmer. Published by Mc- 
Graw Hill Book Company. Bound in flexi- 
ble leather cover. Measures 5" by 8" by 
1!H" thick. Contains 606 pages. Price 
$4.00. 

This book gives about the most compre- 
hensive practical explanation imaginable 
of the art of mathematics, starting with 
elementary arithmetic. It is intended for 
the practical man and will undoubtedly aid 
him in his work considerably if he is not 
already thoroughly acquainted with mathe- 
matics. There are 11 chapters and it goes 
through logarithms and trigonometry. The 
author has written the book in such simple 
language that the most inexperienced 
reader will have no difficulty in thoroughly 
understanding it and gaining a really prac- 
tical knowledge of mathematics. Various 
tables and illustrations accompany the text 
in order to make clear and fix in the read- 
er's mind the thought that the author tries 
to convey. 

RADIO ENGINEERING HANDBOOK, by 
Keith Henney. Published by McGraw 
Hill Book Company, New York City, N.Y. 
Measures 5" by 7" by 15z ". Price $5.00. 

This book is intended for the more seri- 
ous- minded radio man who wishes to have 
a handbook which thoroughly explains the 
various functions of radio circuits and 
components. It is a technical book, pro- 
fusely illustrated with formulas, diagrams, 
charts, graphs, etc., and covers the entire 
field of radio. It has 23 sections covering 
mathematical and electrical tables, electric 
and magnetic circuits, resistance and in- 
ductance, capacities, measuring instruments, 
vacuum tubes, oscillating circuits, R.F. am- 
plifiers, various types of receiving and 
transmitting systems, antennas, aircraft 
radio, facsimile transmission, photo -cells, 
and sound motion pictures. 

a i s 

New Treatise on Super -Hets 
FOR those who are seriously interested 
in the superheterodyne and who wish to 

gain a thorough knowledge of the workings 
in this most efficient type of radio receiver, 
the Radio Research Laboratories are pub- 
lishing a book entitled, "The Superhetero- 
dyne Receiver." This book is written by Dr. 
R. H. von Liedtke, M.S., E.E., D.Sc. Univer- 
sity of Heidelberg. 

It covers the desigfi; 'construction, and 
aligning of superheterodyne and component 
circuits. It is profusely illustrated with 
drawings of oscillators and detectors, and 
design of an I.F. transformer and their se- 
lectivity curves. 

It treats automatic volume control very 
thoroughly, giving circuits for several dif- 
ferent methods of obtaining this very de- 
sirable feature. The difficult parts of su- 
perheterodyne design and construction are 
clearly explained in simple terms and also 
in elaborate mathematical expressions. One 
of the many charts provides for the rapid 
determination of the wavelength, frequency, 
and "L.C." values for radio frequency cir- 
cuits. This book is ideally suited for class- 
room and laboratory use. 

List price of this book is $3.75. 

Please mention SHORT WAVE CRAFT when writing advertisers 
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wiT14 J /rLrgl urrft 
ALL -WAVE 

RECEIVER 

A new All -Wave Receiver with the remarkabl 
TOBE TUNER that assures you round -the -world re- 
ception with the clarity and strength of locals! 
Especially designed for S.W. Listening Post Ob 
servers who appreciate the importance of actually 
getting high signal to noise ratio. 

SERVICEMEN! 
Servicemen; get our remarkable money making 
plan telling how to build, sell and install the 
Browning All -Wave Receiver, utilizing customers' 
present cabinets! They SAVE MONEY . and 
you make a big Profit too! List Price -$66.50. 
(TOBE TUNER, as separate unit -$31.00.) Get full 
circuit diagrams. lists of parts, and special dis- 
counts all sent ABSOLUTELY FREE. Write your 
favorite jobber. If he can't supply you, write direct 
to Tobe Deutschmann Corp., Dept. F -13. Canton, 
Mass. (Export Dept: 105 Hudson St., New York). 

BROUJI1111635 
Zf/zrtli the To a E%une, 

NEWAND WE HAVE IT. 
a THE TALK OF THE 

SHORT WAVE WORLD 
011'11.11 IT 1'111 -1[SE LF 

A brand new set Incorporating a startling may of 
u principles. It includes the TUBE TUNER. the 

heart of the Browning 35. This tuner is a pre - 
adjusted unit Including all R. h. tuning circuits. 
'rhe TUBE TUNER comes to eon completely wired 

od aligned ready to be -el the cir I with 
p. N o ' . II ei,,.»!, ton. .! 

M H Sporting 
Goods Co. 

X512 Market St., Phila. 
VEST POCKET SOLDERING IRON 

Smallest good iron now on 
the market. Will do the 
cork ' of Irons twice its 

size. Only 10 t n e h e s 

taus. '. Mel. In diameter. fly using the highest 
grade elements, it heats up in half the time of or- 
dinary Irons. Guaranteed to glee satisfaction or 
money back. W catalog on this item. Enclose 
$1.20 and iron .!11 b. .en wp..,p.W in C.S. 10, extra le Canada. 

Gold Shield Products Co.. 17 West 60th St.. N. Y. City 
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Most Amazing' 
1YPEWRInit 

BARGAIN 
EVER 
OFFERED 

NEW 

REMINGTON 
PORTABLE onty 
FIRST TIME! Remington's 
new punhase plan leas you buy a genuine Remington 
Portable No. 5 direct from factory for 100 a day. Not 
used or rebuilt. Not incom- 
pieto. A beautiful brand new regulation Remington Portable, Standard 4 -row keyboard, standard width carriage, margin release on keyboard. hark er, automatic ribbon re- vene; every essential feature found in standard typewriters. 
With your machine we send you fr eat &pa a course in typewriting. Teaches ...It system FREE quickly, easily. Noon you dash off let- t tors quicker than with pen and ink. 

Cnursa t sogotahandsome,sturdycarry- 
ing case free. 

BIG PRICE REDUCTION 
The amazing low price and easy terms make this the greatest typewriter value ever offered. But everything points to higher prices. present Id 

lorice 
reduction cannot be 'guaranteed 

ng. So we say, "Act Fast!" 
Voss Don't Risk One Cent 
Try this typewriter in your hone or 
office on our 10-day FREE TRIAL OFFElt. Then, if you do not agree that it is the finest portable 01 any price, return it at our exnens F.,,, don't e.en risk shipping ciao rpen. roof t wait. 51ail coupon now. It's the best 

chance you've ever had to own so complete a machine for so little 
money. So act NOW! 

CLIP COUPON NOW 
Remington Rand Inc.. Dept. 214 -6 
205 E. 42nd Street, New York City. 

Please tell me how I can buy a new Rem- 
ington Portable typewriter for only too a day. 
Also enclose your new catalog. 

Name 

Address 

City State 

SPECIAL SALE! 
SHORT -WAVE RECEIVER 

Complete Kit of 
Part; with In- 
,o-it urn, and ne 
rai 

$195 
Wired and tested 
extra .. 50e 
RCA licensed 

tube 406 
Extra 3 Coila 50e 

A,-r 
Ä;1 

d vilo:i , . infer. the hunch. ..the 
he 

to 
end ,.4. tae. Iii. i,, 230 tulle; 

im 

1-13 volt and 2 so,. 6ö .,n 
for 'The receiver .ni ver the I5 . 2(0 meter bends with 
ñe font. rode. 

FREE Ca.atae of ET. ,'her Radio Boe ,.. Priem e .r- snoo LOW . T. wait for our book b. i. . yn putt-hoe 
a receiver. 

TRY-MO RADIO CO., INC. 
85-S C6rtlandt St., N.Y.C. 179.5 Greened h St.. N.Y.C. 

SPECIAL FOR THIS MONTH 
Send $1.00 ($1.25 Canada and Foreign) 
and we will send you SHORT WAVE 
CRAFT for Eight months. DO IT NOW. 

SHORT WAVE CRAFT 
99 -101 Hudson Street New York 

SHORT WAVE CRAFT for JUNE, 1935 

Short Wave Scouts 
(Continued f raut page 72) 

WIXAL 17780 Kc. Daily. 10 a.m. -4 p.m.; 
Bound Brook, N.J. 

W3XAL 6100 Kc. Mon.. Wed., Sat.. 5:30 p.m.- 
1 a.m.; Bound Brook, N.J. 

W9XAA 6080 Kc. Tues., Thurs., Sat., 4 -12 
p.m.: Sun., 11:30 a.m. -9 p.m.: Chi- 
cago, Ill. 

W9XF 6100 Kc. Tues.. Thurs., Fri., Sun., 2:30 
p.m. -2 a.m.; Chicago, Ill. 

W3XAU 9590 Kc. 12 -8 p.m., daily ; Newtown 
Square. Pa. 

W3XAU 6060 Kr. 8 -11 p.m., daily ; Newtown 
Square, Pa. 

W8XAL 6060 Kc. Daily, 6:30 a.m. -8 p.m., 
11 p.m. -2 a.m.; Cincinnati, Ohio. 

Trophy Contest Entry Rules 
NOTE that we have amended our rules 
and you will find that the rules now 

read: 
In order to protect everyone, the rules 

have been amended that a sworn statement 
before a Notary Public which only costs a 
few cents to get, must be sent in at the 
same time. 

For the complete article of the Purpose 
of the SHORT WAVE SCOUTS, we refer to 
page 393 of the November, 1933, issue. 

Here are the rules amended: 
You wish to know how you can win this 

valuable trophy, and here are the simple 
rules. Be sure to read them carefully. Do 
not jump at conclusions. 

1. -A monthly trophy will be awarded to 
one SHORT WAVE SCOUT only. 

2. -The purpose of this contest is to 
advance the art of radio by "logging" as 
many short -wave commercial phone sta- 
tions, in a period not exceeding 30 days, 
as possible by any one contestant. 

3. -The trophy will be awarded to that 
SHORT WAVE SCOUT who has logged the 
greatest number of short -wave stations 
during one month. 

4. -In the event of a tie between two or 
more contestants each logging the same 
number of stations, the judges will award 
a similar trophy to each contestant so tying. 5.- Verifications are necessary; these 
must be sent in with each entry. All cards 
or verification letters must be sent in at 
the sane time with a statement by the 
SHORT WAVE SCOUTS, giving the list of sta- 
tions in typed or written form, with the 
station calls, wave -lengths, and other able 
information. (See below.) The verification 
letters and cards will be returned to the 
SHORT WAVE SCOUT at the end of each 
monthly contest. (See Jan., 1933, edi- 
torial how to obtain verifications.) 
Note! All Stations Sent In Must Now Be 

Verified! 
6. -The winner each month will be the 

person sending in the greatest number of 
verifications. Unverified stations should 
not be sent in, as they will not count in the 
selection of the winner. At least 50 per- 
cent of the verifications sent in by each 
listener must be for stations located out- 
side of the country in which he resides! In 
other words, if the contestant lives in the 
United States at least 50 per cent of his 
"yetis" must be from stations outside of the 
United States. Letters or cards which do 
not specifically verify reception, such, as 
those sent by the Daventry stations and. 
also by commercial telephone stations, will 
not be accepted as verifications. Only let- 
ters or cards which "specifically" verify re- 
ception of a " giren station," on a given 
wave length and on a giren day, will be ac- 
cepted! In other words it is useless to 
send in cards from commercial telephone 
stations or the Daventry stations, which 
state that specific verifications will not be 
given. Therefore do not put such stations 
on your list for entry in the trophy con- 
test! 

7. -This is an international contest in 
which any reader, no matter where located, 
can join. It is allowable for SHORT WAVE 
SCOUTS to list stations in their own coun- 
tries, if they desire to do so. 

8. -SHORT WAVE SCOUTS are allowed the 
use of any receiving set, from a one -tuber 

up to one of sixteen tubes, or upwards, if 
they so desire. 

9. -When sending in entries, note the fol- 
lowing few simple instructions: Type your 
list, or write in ink, pencilled matter is not 
allowed. Send verification cards, letters 
and the list all in one package, either by 
mail or by express prepaid; do not split up 
the package. Verification cards and letters 
will be returned, at the end of the contest, 
to their owners; the expense to be borne 
by SHORT WAVE CRAFT magazine. 

10. -In order to have uniformity of the 
entries, when writing or typing your list, 
observe the following routine: USE A 
SINGLE LINE FOR EACH STATION; 
type or write the entries IN THE FOL- 
LOWING ORDER: Station call letters; 
frequency station transmits at; schedule of 
transmission, if known (all time should be 
reduced to Eastern Standard which is five 
hours behind Greenwich Meridian Time); 
name of station, city, country; identifica- 
tion signal if any. Sign your name at the 
bottom of the list and furthermore state 
the type of set used by you to receive these 
stations. 

11 -Don't list amateur transmitters or 
code stations in this contest. 

12. -This contest will close every month for the next twelve months on the first day 
of the month, by which time all entries 
must have been received in New York. En- 
tries received after this date will be held 
over for the next month's contest. 

13. -The next contest will close in New 
York, June 1. 

14. -The judges of the contest will be the editors of SHORT WAVE CRAFT, and their findings will be final. 
15.- Trophy awards will be made every 

month at which time the trophy will be sent to the winner. Names of the contest- ing SCOUTS not winning a trophy will be listed in Honorable Mention each month. 
16. -From this contest are excluded all employes and their families of SHORT WAVE 

CRAFT magazine. 
17.- Address all entries to SHORT 

WAVE SCOUT AWARD, 99 -101 Hudson St., New York City. 

FREE BATTERIES TO TROPHY 
WINNER! 

The manufacturen of the well -known Burgess batteries have offered to furnish FREE one year's Nupply of batteries -all the batteries that the "trophy" winning set will need for a year -and providing it hap- pens to he a Burgess Battery -powered set. 
A very fine offer indeed, and the editors are 
glad to pass on the good word to all of their embryo trophy contestants. 

A New Discovery in 
Crystallography 
By William Threm 

I HAVE been cutting, grinding and ex- 
perimenting with crystals for the past 

four years and discovered that a quartz 
crystal can be cut and ground and made to 
oscillate on its 1st, 2nd, 3rd and 4th har- 
monics of its fundamental frequency. 

I have in my possession several of these 
crystals. One of then oscillating on 1820 
kc, 3640 kc, 7280 kc and 14480 kc. Others 
ground to different frequencies repeating 
themselves likewise, 

These cuts were discovered accidentally 
about a year ago and up to the present 
time I have not been able to produce this type quartz crystal at will. If this cut can 
be perfected it will be very useful for the 
high frequency bands because of its sturdi- ness. 

These crystals were tested by Mr. G. F. Lampkins, in the G. F. Lampkins Labora- 
tories in Cincinnati, and found to check with the tests of the writer. 

I have also in my possession another type plate which oscillates on two distinct and separable frequencies in the same band. 
Please mention SHORT WAVE CRAFT when writing advertisers 
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Short Wave League 
I Continued from page 106) 

many QSO's you can get. If they are not 
working the band what difference should it 
make with then. But just the same it 
seems to make a difference and I think they 
should give us a reason. 

If the 5 -meter hand was populated by li- 
censed "hams" it would be different, but 
since it. is not, I would advise the JEAL- 
OUS, so- called "amateurs" to quit the hol- 
lering and either populate or help us ex- 
perimenters get it, so the commercial com- 
panies cannot get it. I ans open for cor- 
respondence on this matter. 

WYMAN M. WARREN, 
249 North Market St., 
Wichita, Kansas. 

TOW!! Who Said "Code -less" Exam! 
Editor, SHORT WAVE CRAFT : 

I am a member of the SHORT WAVE 
LEAGUE and I have enjoyed every issue of 
SHORT WAVE CRAFT for over two years. 
I am an ordinary, every day. amateur radio 
fan and am not looking_ for arguments, but 
after reading the silly, nonsensical and 
hypocritical letter written by Mitchell Bar- 
rett in yonr March issue, my blond started 
to boil! The only way in which I coal 
cool off a bit was to write an artiele for 
the SHORT \\-.vVE LEAGUE page to tell this 
gentleman what one "ham" thinks of his 
foolish ideas. IIere goes! 

Mr. Barrett states, that in addition to 
being selfish, all the present hams are "air 
hogs." For this gentleman's information, 
perlait me to state that amateurs operate 
only on frequencies assigned to their use by 
the Federal Radio Commission. There is 
a severe penaDy for those caught operating 
outside the legal amateur bands. As for 
being selfish, if his statement were true. I 
would never It ve been able to go on the air. 
Imams gave me every bit of advice and help 
possible to aid me in starting. which any 
real ham will do today for any new be- 
ginner. If the word selfish mast be used, I 
wonder what we ore to think of this gentle- 
man who wants 441,0(0 harts to discontinue 
using code, so he can "blot' into a mike 
with a lot of useless chatter. 

Ile states also. that the hams disturb 
him with their old dots and dashes, which 
he refers to as n lot of silly quacking. 
Allow nie to tell this bird that during the 
East Indian hurricane a few 3ears ago, 
during the earthquake at Japan, and during 
the recent earthquake at Long Beach. Cali- 
fornia, the amateurs with their dots and 
dashes, which this squirt chooses to call silly 
quacking, saved hundreds of lives and 
brought relief quickly to thousands. They 
did not use n phone rig for that service 
either! Durin4 the hurricane in Florida 
n few years ago, after all other means of 
communication had failed, one ham, whose 
station was wrecked. rigged up a make -shift 
rode transmitter which he installed in a 
body of an old truck. There he stuck to 
the key for three days and nights directing 
relief work. Yet, Mr. Barrett who is too 
darn lazy to learn the code for the reason 
lie doesn't want to learn anything that he 
may never get a chance to use, says all 
amateurs are selfish. Tsk ! Tsk ! 

Ile even goes further to state that half 
the amateurs are "terrible" operators who 
send so irregul: rly that even the best op- 
erators can't read what is being sent. I 
wonder from whom he picked all that 
"phoney information," for he admits that 
lie does not know the code and, furthermore, 
doesn't intend to learn it. I have been mess- 
ing around with radio for about fourteen 
years. For the past three years, I have been 
operating my own station :tad, as yet, I 
have not contacted a ham that I was un- 
able to read because of poor sending. The 
walls of my shack are covered with QSL 
cards which shows that I have been QSO 
with quite a few hams. Mr. Barrett states 
that if phone rigs were used exclusively, all 
this silly quacking would be done away with 
and we would hear real English on the air. 
I wonder if he calls: "OW'S MY 'OBULA- 
TION" real English? III! III! 

Lackadny! I guess this is wasted effort 
as that bird wouldn't understand anyway! 

If we are to judge the fellows who favor the 
Codeless license below five meters by this 
young squirt. I suggest we cut out this 
discussion and use spare in SHORT WAVE 
CRAFT for something useful. What do you 
think? 

I think someone should give Mr. Barrett 
a nickel. Maybe he would go out, buy him- 
self an all -day sucker, and leave radio to 
those who really know what they are talk- 
ing about. 

I think Mr. I'ntids, of Natal, B. C., Can- 
ada. and Mr. Baldwin of Oakville. Cali- 
fornia, have explained the reason for having 
a code test better than I could. I take my 
bat off to both gentlemen. ('nueeruing this 
young squirt in New York, I think he needs 
a good boiling in transformer oil ! 

I would appreciate any replies to this 
letter and all communications will be an- 
swered. 

ARNOLD T. FRAUNE, W9DJX, 
11225 W. Eighth St., Davenport, Ia. 

Charlie Miller Thinks "Code" Should 
Stay 

Editor, SHORT WAVE CRAFT: 
I have been reading, in the recent issues 

of SHORT \ \'.'.VE ('RAFT, the arguments for 
and against the "lode -Less License" and 
am herewith giving my views on the subject. 

Personally, I don't think anyone should 
be allowed on the air, below I; meters or 
elsewhere, unless he is a c) pable C\\- op- 
erator and has an FCC "ticket" for same. 

The chances are. if the code test were 
abolished, there would be a great many per- 
sons go on the air without knowing A from 
B as far as technical details are concerned. 
They would get a friend to fix up a (phone) 
transmitter for them and go on the air for 
the fun of it. Then, woe to the short waves, 
they would be all over the amateur band, 
instead of staying below 0 meters. 

At present I 0:0 studying on radio and 
soon )tope to have a "bans' license. My 
experience with code has been unique, to 
say the least. I think it is easy to learn 
if a person just uses his brain for a while. 
I went to a friend's house one night knowing 
only six letters in code and came home with 
the ability to receive five words a minute. 
After a few days' practice. I was able to 
receive seven or eight and had uo trouble 
at all in sending about fifteen. 

So, I say again that I favor the exam. on 
code and sincerely hope it is not abolished, 
below 0 meters or anywhere else. 

CILARLES MILLER, 
309 \'iew Place, 
Covington, Ky. 

He Predicts "Terrific" Jam with "No- 
Code" Exam. 

Editor. SHORT WAVE CRAFT: 
I HAVE made a survey of the letters in 
the SHORT WAVE CRAFT, November is- 

sue, and wish to voice my opinion as re- 
gards the "codeless examination" for 56 
megacycles (frequency) and above. 

One fact remains that cannot be dis- 
puted and that is, if there were a "code - 
less -exam." for 1 to 5 meters, about 100,000 
fellows would try to transmit in this band, 
and it must be said with all sincerity that 
the interference would be terrific! The 
46,000 amateurs have "jammed" the other 
five bands (10 meters excepted) and with 
the general increase in numbers, there must 
be some room for expansion. 

We have a club in Bordentown, which was 
formed to aid the embryo "ham,' and I am 
proud to say that in the six meetings we 
have held, we have "brought up" about ten 
fellows in the code and every one has re -1 

marked that the code is one of the easiest 
parts to learn in radio. 

I believe that if the fellows would devote 
a little time to the code instead of making 
such a fuss about a practical impossibility, 
there would be less squawks about the pres- 
ent exam. 

OSCAR E. GRAY, JR., President, 
Bordentown Amateur Radio Assn., 
239 Spring St., Bordentown, N.J. 

Please mention SHORT WAVE CRAFT when writing a 
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The All- Electric 
All -Wave Receiver 

.:r Greatest 
Value On 

The Market 
1ìF7 

76 

1223 
tubes 

N, a 4 in 3 circuit 
detrly electrl- 

wave receiver 
of t ald-li ide 

revept ion. See article page 538 Jan. Issue of SWC. 
OWNERS REPORT RECEPTION OF AS HIGH 
AS 35 FOREIGN COUNTRIES. t e. 61'7 (2 tubes 
in I bulb). re R 122:1 tube: ru -grid re- 
geucrattre dew.. 2 stage audio amphifer, rec- 
tifier & built -ili putter -upn.S. Dur to the dual 
purge '-e tube. the 6F-. 
this circuit gives 4 tube 
performance fion 3 tube, 
Simply plug Into hone 
lighting citiult & operate. 
Sensitive. hum -free & 
good volume. Works speak- 
er on many stations. Cov- 

11I -con meter, ileac). ers 
black shrivel finish metal 
h.i.sls & panel BEAU- 

TIFUL APPEARANCE. 
l'ails tar In "ton 111,0,4 & 

-truer ion. i eluded. 
tFOREIGN RECEPTION GUARANTEED. 
SPECIAL: Complete. runty 11 n 

KIT $5.95 
51.35 

>ì. tt,lltru 
tube. 2.25 
Broad, est 'nits 

121 1.00 
Beautiful black 
finish aeial cab- 
inet 1.10 

1 

THE DC 
ALL -WAVE 
RECEIVER 

a 
tubes 

New 3 n 2 Circuit 
An extremely powerful 
battery operated set. 
tresigned for loudspeak- 
er operation. Tremend- 
ous headphone volume. 

See article pape 282 Sept. Issue SWC. I 19 (2 
tubes in I bulb) & 33 tube: In special Hi suit pro- 
ducing 3 tube results. S'teial filament ircuit fur hat 

II lm on . nt Iron It 
Quire: 3 tdr. ee la. I C 
battery & 1 

r 
-' It bat- 

terie:. OWNERS RE- 
PORT FOREIGN STA- 
TIONS ON SPEAKER. 
lte:pttiful Lia. k -brivel 
t ba..i. & panel. cous for 
LI "tun tileleIS ill, holed. 
FOREIGN RECEPTION 
GUARANTEED. 
SPECIAL: Complete. less beiterlet & phones 310.6U 

EILEN HG -35 ALL -WAVE RECEIVER 

KIT $5.75 
Wired & 
tested 51.35 
Are tutu- tube 1.90 
hood :a.1 1011: 1.00 
Beautiful e:mi- 

net 1.10 

I t'I'STOV II' I.'I. hielt quality receiver designed 
as 10 111, re t irer eolunu on 

FOREIGN SW ions. l's , the "high -gain" tubes 
1.\ + -1 1t pe. In spec td ring uit producing 

IIII.Ú. IIF:.si"I :rs. 
*Covers 10 -600 meters *Band spread tuning 
*Built -in dynamic speaker *Phone jack 
*Illuminated airplane dial *Builtin power supply 
*Operates on AC house lighting circuit current 

RECdiVltngR. ready tAce..., t. $3.10 
Benmiful Cab. 2.50 Br..,de,.t ...Al* ai 1.45 

SPECIAL: Complete, ready to use $22.50 

Cannonball phones $1.25 M.inetle speaker $1.30 

AMATEURS: Send 5 crut: In tamp+ for 
illurated e:rungue of SW 'rItANSyIIT- 
Ttass l rutilai i nndte,l atom self -r.e itedi. 
trtmrelvers. metillots. and attu.nn,.. Ash 
for boiler in TX-I. 

$100 deposit on COD orders. Prompt shipment. 
Stamp for receiver eatatogue. 

EILEN RADIO LABORATORIES 
Dept. SC6. 136 Liberty St., New York. N. Y 

HAIE FOU A 
HEADACHE 

thing to find nut where 
you cop chain certain 
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AT LAST 
To fill your 
insistent demand 

GERNSBACKS EDUCATIONAL LIBRARY WI 

HOW TO BUILD 

DOERLE 
SHORT WAVE SETS 

EVERYTHING 
about ALL 

the famous 
DOERLE 
RECEIVERS 

Eva 

RADIO PUBLICATIONS 
IOU HUDSON ST.. 
Haw 'Mats OTT 

LT 
the 

thousand; or readers have built 
nu clowns uoEl 

has 
tbee 

Radio wlteerivcrs. Si, eler insistent has barn 
the demand for these receivers that all avail 
able literature. including bark numbers 
SHORT RAVE CILtFT, have long been ex 
hoisted. 

For the thousands of readers who wish to 
build any, or all of the many approved D IERL ; 
Short Wave sets, this book has been specially 
rtcat ed. 

HOW TO MAKE FOUR DOERLE 
SHORT WAVE SETS 

Contains EVERYTHING that has ever been 
printed on these famous revolvers. Four of 
the most popular sets are described herein. 
These t are the famous sets that appeared in the 
following issues of SHORT RAVE CRAFT: 
"A 2 -Tube Receiver that Reaches the 12.500 
Stile dark." by Walter C. Doerle Wee.. 1931- 
Jan.. 19321. "A 3 -Tube 'Signal Gripper.' by 
\Palter C. Doerle INoveniber 19321. "Doerle 
2- Tuber' Adapted to A. C. Operation." l,iuly 

19331. "The Doerle 3 -Tube 'Signal- Gripper' 
Eleetrlfed." (August 19331 and "The Doerle 
Gaya 'hand- Spread.'" (May. 19341. 

Due to a sperial arrangibent with SHORT 
WAVE CRAFT. we now present a complete 
as well as el apart 32 -page book with stiff 
overs. printed on an extra heavy grade of 

Paper, with numerous Illustrations. Nothing 
has been left out. Not only are all the 
DOERLE sets In this boor. but an excellent 
power pack if you wish to electrify any of the 
D0E1tlE sets. Is also described. A wealth 
of detail is presented in this beak despite Dv 
r '.11culoisly tow price -and. believe it or not. 
It contains over 15.000 words of legible new 
type. Everything has been brought up to dale: 
It lsn't merely a reprlpt of what w 

ti 

s printed 
originally. but any Improvements on the orig- 
ical .Arts that were tmade by renders and various 
laboratories have been Incorporated in this most 
up -lo -dale book. 

And at the extraordinary price of Inc you 
cannot possibly go wrong. . Despite Its low cat, 
our usual guarantee goes nth this liiw,k a 

s 

well. 
IF YOU D1/ NOT THINK TILT THIS 

BOOK IS WORTH TIIE MU iN EY ASKED 
FOR IT. RETURN IT \viTII IN TWEvrv- 
FOUR HOURS ANT YI a'It MONEY WILL 
ItE INSTANTLY REFUNDED. 

There has never been such 
wealth of data published in a 
low -priced radio book of this 
type in the history of the radio 
publishing business. 

Take advantage of the spe- 
cial utter w e are making and 
use the coupon below. 

RADIO PUBLICATIONS 
101 Hudson Street 

Now York, N. Y. 
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Short Waves and Long Raves 
(Continued from page 83) 

very faint and it faded badly. The short- 
wave stations in Canada and the United 
States come in fairly well; W8XK on 19 
meters comes in with the loudspeaker and 
can be heard all over a three -room house. 
This is the first radio set I have ever built 
and my opinion is that it is the best for the 
beginner to start on. At the present time, 
while I am writing this letter, the long - 
wave coil is plugged in and CFQC, Sas- 
katoon is coming in with great volume and 
very good tone. Well, I could praise this 
set all day; at any rate I am very well 
pleased and it has done what you claimed. 

LOUIS DARROW, 
White Bear, 
Saskatoon, Canada. 

(The Megadyne short -ware receiver us- 
ing but one tube and a fixed crystal de- 
tector, has made a great many friends and 
we are pleased to note that you have had 
such excellent success with it, Louis. The 
great secret of success with the Megadyne 
receiver lies in the selection of a really 
sensitive crystal detector. Editor.) 

SET WORKS WITHOUT COIL! 
Editor, SHORT WAVE CRAFT: 

Some time since I decided to try out the 
one tube Oscillodyne, described by Mr. Wor- 
cester in the April issue, and built it on a 
cigar box using the cover turned back for 
the panel (I find cigar boxes quicker and 
better than table mounting) winding the 
coil according to the specifications given, 
and using a "37" tube. 

I consider this one of my few failures, 
and I have been playing with wireless and 
"radio" since 1902. The set did not oper- 
ate to my satisfaction, with the antenna 
condenser in the circuit, it was weak on 
the head- phones, by eliminating the an- 
tenna condenser it came in a bit louder, 
and was not selective, (not to be wondered 
at. we have about sixty stations in a radius 
five miles in diameter). 

Started experimenting with it and found 
it would work at ordinary head -phone 
strength if the 50,000 ohm resistance con- 
tact was on the first turn of wire. Then, 
the antenna was hooked onto the wire lead- 
ing from the antenna condenser to grid, 
still faint, started moving the coil in the 
socket, trying for bad contact; no result. 
Took the coil out to look at contacts, and 
the music conic in as good as before, and 
the local stations could be tuned in one 
after another, without any coil in the set. 

My antenna is forty feet long with a 
thirty -five foot lead -in, and have picked up 
all the European stations on a regenerative 
short wave set, using movable aperiodic 
primary, secondary, and tickler, airwound 
three -inch coils, and using RCA, 201 tubes 
bought in 1923 (in use ever since). The 
antenna is only about eight feet above the 
roof at the peak, stretched between two 
houses, sixteen foot alley between, but with 
sloping roofs, and only one end is within 
ten feet of the roof. 

Have been predicting for the last couple 
of years that, one of these days, we shall 
be able to go to the store and say, "Give 
me two tubes, one to cover the 20 to 40 
meter band and one to cover the broad- 
cast band," and that will be all there is to 
it; no coils, and few wires in the set, the 
tube will do it all. Try this "wind a three - 
circuit tuner coil directly on the tube, use 
the usual circuit, and if it doesn't play a 
loud speaker for you, I've discovered some- 
thing." Of course the wire will have to be 
stuck to the glass, but I'll leave that to the 
ingenuity of whoever tries it. 

H. C. VARNUM, 
House 8, 
464 Rue Bourgeat, 
Shanghai, China. 

(Shades of Heinrich Hertz, what next! 
We have received some very glowing letters 
from readers who have built Mr. Worces- 
ter's "Oscillodyne," but it seems, H. C. V., 
that you have gone them all one better. At 
any rate you have given the boys some- 
thing to think about; our hunch is that the 
signals that you heard without the coil in 
the set, must have been pretty strong and 
the signals were able to affect the grid of 
the tithe, without the benefit of any tuning coil.- Editor.) 

"CLIP COIL" SET BRINGS IN 
GERMANY! 

Editor, SHORT WAVE CRAFT: 
It is quite some time since I gave up 

constructing radio sets. but I buy your 
magazine to keep up with the tines. 

Recently I decided to try the "flip Coil" -I got out the old "junk" box and gut busy. 
I had no 311x." coil firm so I heated an old 
hard rubber panel and easily cut three strips 
with a knife for the circumference. These 
I lient around a jar while warm and made 
three perfect circles. I fastened six strips, 
4" long, to these circles and had my -forms". 
My other parts looked as though they caille 
out of the "ark ", relics of the days when a 
new circuit came out every week, I guess I 
built them all. My variable condenser 
should have had a counter- clock -wise dial, 
but it didn't. Likewise, I used just a 
knob for the regeneration control. I could 
out buy any batteries so I used two I1, 
volt cells over three years old and an old 
eliminator with variable voltage taps. For 
tubes I used two bootleg 3(I's, also old and 
never any too good. Being in a hurry I did 
out give much thought to the best circuit. 
however, it worked from the start and the 
Pittsburgh, Schenectady, and other short- 
wave stations including Canada came rolling 
in ! Finally I "bumped" into Germany, which 
caste in as strong as the locals! If it works 
that well with my collection of odds and 
ends it must lie good. I'd like to see it de- 
veloped further. 

E. J. FRENDENVALL, 
Maywood, N. J. 

(Hats off to you, E. J. F., for your very 
fine reception report with the "('lip -foil 
Tiro.' One of the interesting technical 
points about this receiver is that the antenna 
is really close- coupled to the grid circuit, 
through the HICdiunt of a single coil consti- 
tuting an auto -transformer, which transfers 
a niflxint ll lit of energy to the grid circuit of 
the detector. Louse coupling in the antenna 
circuit is frequently a very desirable and 
useful feature and by having the primary or 
antenna coil mounted on a pi rot or loop in 
respect to the grid coil, im pro red selecti rift/ 
can be obtained, when two stations come in 
eery close tot /diller on the dial; also by 
(*hanging the coupling between the antenna 
and grid roils tl(tad- spots" ('an be elimi- 
nated. Howe err. the "dead-spot" trouble 
can also be remedied by adjusting the small 
series antenna condenser usually employed. 
Experience has shown in many eases that, 
providing sufficient SClettiritlt is afforded by 
the usual tuned grid circuit, then -other 
things bring equal. the auto -transformer cir- 
cuit. where the sonic wending is used as the 
"grid" and "antenna" coil, trill provide the 
maximum range and number of stations 
picked up.. At least that is the experience of 
a great many practical experimenters.- - 
R'ditor) 

"POWERTONE" ROLLS 'EM IN! 
Editor, SHORT WAVE CRAFT: 

I haven't seen any log rolled up by the 
"Powertone 3 -tube A.C. and D.C." short- 
wave receiver. I'm sending in my list of 
stations heard on the "Powertone." I have 

Please mention SHORT WAVE CRAFT when writing advertisers 
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been a reader Of SHORT WAVE CRAFT since 
1930. 

My log is as follows: 
W3XL -Bound Brook, N. J. 
W8XK- Saxonburg, Pa. 
W4XB- Miami, Fla. 
YVIBC- Caracas, Venezuela. 
DJC- Zeesen, Germany. 
VK3ME- Melbourne, Australia. 
GSC- Daventry, England. 
W3XAU- Newton Square, Pa. 
W1XAZ- Springfield, Mass. 
DJA- Zeesen, Germany. 
W2XAF- Schenectady, N. Y. 
GSB- Daventry, England. 
GBC- Rugby, England. 
W3XE- Philadelphia, Pa. 
W2XV -New York. 
W8XA6- Jackson, Mich. 
DOA -Coblenz, Germany. 
W9XL- Chicago. 
W2XO -New York. 
VE9HX- Halifax, Nova Scotio. 
LSN- Buenos Aires, S.A. 
FYA- Pontoise, Paris. 
G5SW- Rugby, England. 
VK2ME- Sydney, Australia. 
EAQ-Madrid, Spain. 
OXY-Skamlebooek, Denmark. 
VE9JR- Winnipeg, Canada. 
GSE- Daventry, England. 
12RO -Rome, Italy. 
VE9DR- Drummondville, Quebec, Can. 
VE9GW- Bowmanville, Ontario, Canada. 
GSA -Daventry, England. 
W3XAL -Bound Brook, N. Y. 
W9XF- Downers Grove, Ill. 
W2XAD -New York. 
W8XAL- Cincinnati, Ohio. 
G6RX- Rugby, England. 
W1XAB- Boston, Mass. 
YV3BC-Caracas, Venezuela. 
DJD- Zeesen, Germany. 
GCW- Rugby, England. 
W9XAA- Chicago, Ill. 
VE9CA- Calgary, Alta., Canada. 
VE9CL- Winnipeg, Canada. 
WOO -Ocean Gate, N. Y. 
VE9CU- Calgary, Canada. 
W1XAL- Boston, Mass. 
KEE- Bolinas, Calif. 
VDB- Esquinalt, B.C. 
LSX- Buer.os Aires, Argentina. 
CT1AA- Lisbon, Portugal. 
GCU- Rugby, England. 
W2XE -New York. 
VQ7LO- Nairobi, Kenya, Africa. 

NORMAN LARSEN, 
44 Holland Ave., 
Floral Park, L.I., N.Y. 

(A very nice "log," Norman, and we are 
sure that the designer of the Powertone 3- 
tube set will be more than pleased at the 
excellent "log' of stations you have rolled 
up on it. Editor) 

MALSBERGER SET OK! i\ 
Editor, SHORT WAVE CRAFT: 

I constructed the receiver described by 
Curtis E. Malsberger in March 1934 issue 
of SHORT WAVE CRAFT. Have received so 
many foreign stations on this set the thrill 
has completely worn off! This set is cer- 
tainly F.B. Although it isn't quite as se- 
lective as it should be, I am going to build 
a preselector, which will undoubtedly clear 
up this shortcoming. 

Would like to hear from anybody who 
has constructed this set. 

I think your mag. is F.B. (Fine Busi- 
ness.) 

FRANK W. SCHWER, 
2118 W. Eighth St., 
Muncie, Ind. 

(Glad to know that Mr. Malsberger's re- 
ceiver has given such excellent results, 
Frank. We have had quite a number of 
letters praising Mr. Malsberger's set and as 
the designer of that set did a lot of re- 
search on it before presenting it to the 
readers of SHORT WAVE CRAFT, it should 
give somewhat "out of the ordinary" re- 
sults. We believe that if you take particular 
care in redesigning the wiring of your set 
and the placement of your coils, chokes, 
etc., that you will find the set as selective 
as any other set.- Editor) 

FINE RESULTS WITH OUR SETS! 
Editor, SHORT WAVE CRAFT: 

Too much praise cannot be given to tech- 
nical data published in each copy of SHORT 
WAVE CRAFT. The schematic diagrams if 
followed out studiously give results which 
speak for themselves. I constructed a 3- 
tube A.C. set from plans given in the March 
issue, and plenty of foreign stations "rolled 
in" with volume to spare. When "opened 
up" the headphones just rattled! 

I was so pleased that when the June issue 
came along I dismantled the set and built 
the Mahco set, illustrated on page 93. How- 
ever, instead of coupling the detector and 
audio stages with the two .25 megohm re- 
sistors, I employed a 3:1 ratio audio trans- 
former (secondary and primary tied to- 
gether) in the plate circuit, and a .75 meg- 
ohm resistor in the grid. I find a 3 -meg- 
ohm, 1 -watt resistor serves best as a grid - 
leak. I like the electronic coupling too 
and the ease with which volume is con- 
trolled by the use of the 50,000 -ohm po- 
tentiometer. Instead of using a 57 tube de- 
tector as specified, use a 58. Added to this 
circuit is a No. 57 tube in an untuned R.F. _ 
stage. This decided improvement was = 
worth the time spent in working it out. I = 
purchased a vitreous insulator, tapered % = 
to 1 inch, such as is used in attaching coils 
for "ham" transmitters. I wound 70 turns = 
of No. 36 enamel wire around this and it = 
serves as an efficient aerial inductance. The 
number of turns does not seem to be = 
critical. 
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However coils did not seem to be efficient 
on all frequencies desired. After experi- 
menting as to different diameters. and di- 
electrics, I found that cellophane wrapped 
over a form of the desired diameter, plus 
the use of No. 20 cotton covered wire (shel- 
lacked and varnished once and allowed to 
dry, after which the coil is removed) and 
an old tube -base, sawed off close to the 
prongs and the leads soldered in gives ex- 
cellent results. 

When you listed PRFS and JYM as un- 
known stations they were coming in R6 to 
R9 here. In fact I had sent for verifica- 
tions before you published their frequen- 
cies. 

The above set performs efficiently from 
15 to 60 meters. The 49 -meter band was 
noisy (October) -the South Americans be- 
ing a little squawky most of the time. To- 
day at noon FYA -GSE rolled in on R9. The 
best bets are FYA -DJ -GS stations on 
19.25- and 31 -meter bands, PHI on 16.88 
meters, and EAQ until recently. CT1AA 
and ORK come in very well occasionally. 
PRF5 at Rio roars in on 31.5 meters. 
HJIABB at Barranquilla, S.A., speaks for 
itself. VK2ME and VK3ME have excep- 
tionally strong carriers but do not seem to 
hold up -quite a bit of fading generally. 

The "hams" on the 20 -meter band I re- 
spect. Not the lousy "frequency jumping" 
bunch to be heard on the 80 -meter band. 
The "20 -meter boys" have perfect "rigs "; 
of the scores I have listened to, believe it 
or not, none have ever graded under R9 
from Texas to Florida, to California to 
Long Island, This speaks well of this most 
efficient of all frequencies listened in to 
yet. The Federal Communications should 
have a lot of love for these operators. They 
know their resistances and inductances. 

GEORGE A. FIELDMOUSE, 
5300 39th Ave., So., 
Minneapolis, Minn, 

(The "20 -meter boys" will sure have to 
doff their hats real low to you, George, and 
as you say, it does speak well for them in 
that they are "right on the spot" when it 
comes to maintaining their frequency. 
Germany, Spain, and England have been 
rolling in swell style on the editors' receiv- 
ers. We note what you have to say about 
the fine results you obtained with the coils 
wound on cellophane, but after all, the en- 
gineering laboratories' tests have shown 
that isolantite and other new forms of in- 
sulation now offered to the short -wave fra- 
ternity, do have the highest insulating and 
low -loss properties for short- waves. -Edi- 
tor) 

FREE! You ou'e it to 
yourself to unite today or 
a copy of this BOOK T. 

Just what does the Power Factor 
rating really mean in the condensers 
you buy? 

What is the truth and the 
whole truth about leakage claims - 
capacity and voltage ratings? 

As serviceman or amateur, how can 
you be SURE you are getting the most 
filtering, the best performance for the 
least money? 

These and many other bothersome 
condenser questions are clearly ex- 
plained in our new free booklet illus- 
trated above. It will show you that 
we not only claim Sprague Condensers 
are the best -but explain exactly how 
we T'ROV'E it ! Write for a eery. 

SPRAGUE PRODUCTS CO. 
North Adams, Mass. 

MADE RIGHT 

irlIIIIIIlIIIIIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIll 

SPRAGUE 
CONDENSERS 

SPRAGUE 

'600 LINE PRICED RIGHT 

e-imazis>q Neat 
7TUBE,SWAVE BAND 
SUPERHETRODYNE 

o.vsr 

17x50 
WITH DYNAMIC 
SPEAKER AND 

TOOTS 

..a..P w.......r.E« r7 

HERE'S today's most 
sensational radio 

value -a 7 -tube. 5 -wave 
band Superheterodyne.. 

at a saving of 30% to 
50%-on 30 days FREE 
trial. Only 7 -tube all - 
wave radio covering 9 
to 2400 meters. Has 20 

advanced 1935 features. Five full 
wave bands briar in realistic 

American and Foreign 
Short Wave programs 

. Canadian, police, 
amateur, airplane and 
ship. 

Write for FREE 36- 
page, 4 -color catalog. 
Money Back Guarantee 

TERMS ' ;WEEK _-"WM/ AS TOW AS 

MIDWEST RADIO CORP. 
DEPT. E%321- CINCINNATI. OHIO, U. S. A. 

Estella/sad I520 Cable Add..,, b&. "a.... All Code, 

ALL EXPERTS 
USE 

TRIMM 
FEATHERWEIGHT 

HEADSETS 
There Must Be A 

Reason 

WRITE FOR INFORMATION 

EE TRIMM . 
RADIO MANUFACTURING CO. 
1528 Armitage Ave. Chicago, III. 

Please mention SHORT WAVE CRAFT when writing advertiser, 
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DO YOU WANT TO OBTAIN 

AC ELECTRICAL POWER 
from a Windmill, Iran 

a 
vailable Waterpower, from your 

Automobile, from your Motorcycle, from your Bicycle. 
Foolpedals or Handerank (fur transportable Radio Trans- 
mitters, Strong Floallights. Advert i.hlg Sign..): do you 
want to operate AC Radio sets from 32 V.I)C farm light 
systems: operate two generators in series to get 200 V.AC; 
obtain two phase and three please AC., etc.. etc. 

CET OUR 

WESTINGHOUSE 
200-WATT 

110 V. A.C. 

Powpr 
General or 
MANUFACTURED 
FOR U. S. SIGN. 

CORPS 

SPECIFICATIONS: 
HOUSING- .tlumhlutn (Diameter 6'4 In. Length -5'44 
hi.). SHAFT-2 3/16 in. (driving end). Diameter 9/16 
in. (the end Is threaded for a distance of ti in.,. BASE - 
l'ast Iron (Length -71 in. Height 19 /16 in. width 
4% In.). OUTPUT -200 Walt 110 volts AC (speed 4500 
It. I'.M.). STATORS -Two pairs (Inn North and too 
South). ROTOR -12 tooth inductor. Ituilt -in commutator. 
Rotor turns in ballbearings. 

to k 11.1'. needed to run Generator. 

FREEWith each Generator we supply a set of die - 
grail -blue prints and instructions showing 

twenty -live different uses. technical information. electrical 
(look -ups and Installing exptanaUons. We also include a 
set of four replacement carbon brushes. 

There Are Over 25 Applications 
Some of which are: 

A.C. Dynamo lighting from eight to ten 20 Watt 110 
Volt lamps. Short Wave transmitter supplying 110 Volta 
AC for operating 'Ham" transmitter. Operating 110 y. 
Ac 60 Cycle Radio Receiver in 111' districts. Motor Gen- 
erator. Public Address Systems. Riedel,' Sirens on motor 
boats. yachts. eta Camp Lighting. Short Wave artificial 
"fever" apparatus. Television. l'elton Waterwheel for 
lighting or other purposes. Airplane: for lighting strong 

irrh lights or electric signs. Laboratory Work. 
Generator. as des.rilred. Including four replete- $7e90 ment carbon brushes. Blue-print and instructions V 

Shipping weight IS lbs. 
(Replarement carbon brushes bought separate 51.50 per 
Set of four. Set of in.t ructicm bought separate 11.00.) 

Electrical Portable 
SPRAYER OUTFIT 

'2 750 COMPLETE 
Formerly sold for 

$68.50 

r . A.[69 
¡.II:: 

Mounted on base with three ballbearing 
rollers. Shipping weight of complete 
outfit. 55 lbs. 

This is the ideal outfit for all -around spraying work wher- 
ever current i available. With it you can spray paint, 

'nisei, duro enamel, lacquer, insecticides. etc.. with 
speed. You ran move it from one roan to another. Shn- 
ply nert plug Into electric socket and this marvelous 
machine is ready. 

Outfit equipped ronlplete with Internal Mix Spray Gun. 
with quart aluminum cup. which enables you to obtain 
round or fan spray. '1.-h.p. heavy duty motor. 110 -volt. 
cu (welts. A.C.. and air tiller Retina Air cased Can - 
pressor- 1t' x13. 15 feet of hose. cord and plug. 

Price of complete outfit with gun. $27.50 
Price of outfit without motor, $20.00 
Price of Internal Mix Spray Gun, $7.50 alone 
Price of Filter Tank, $4.25 alone 

(Complete with Gauge and 60 lbs. Safety Value) 
Price of Compressor, $7.50 alone 

WELLWORTN TRADING COMPANY SW -6 -35 
560 W. Washington Blvd.. Chicago. Ill. 
EnHosrd you will find my remittance of 1..._ ................. for 
',hid, please stand me 

Name .... _... 

Address .. _.. 

City State .- 
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Transmitting Antennas 
(Continued front page 100) 

Matched impedance, etc., are merely varia- 
tions of the Hertz. These different types of 
Hertzian antennas are the best adapted to 
amateur use and probably will always be 
for one reason. Namely: the Hertz is an un- 
grounded antenna and can be stretched up 
between two poles or houses, away from 
grounds and other objects which would be 
likely to absorb its energy, and it can then 
be fed "juice" by one of several means. 

One of the first things to note about a 
Hertz antenna, is that it resonates at the 
even quarter waves, instead of the odd 
quarters as with the Marconi. The lowest 
frequency at which a Hertz can resonate, 
is found by the formula. 

492,000 
Freq. in KC.s= X K 

length in feet. 
Transposing the formula, we can find the 

length of antenna needed for any wave- 
length or frequency by: Length in 

492,000 
ft.= X K 

Freq. in KCs. 
Where K. is a constant which depends on 

the range of frequencies as follows: 
Frequencies Constant, K 

Down to 3000 KC. K is .96 
3000 to 28,000 K is .95 
28,000 and up K is .94 
The voltage and current is found to dis- 

tribute itself along the Hertz antenna as in 
Fig. 3. From this, it can be seen that a 
Hertz will work on its harmonics, i.e., on 
even multiples of frequency. Therefore, if 
you put up a Hertz for 3600 KC, it will 
resonate on 7200 KC and also on 14,400 KC. 
So, any "Ham" who wants to work the 
three major bands, 80, 40 and 20 meters, 
need have only one antenna. 

Feeders -How Used 
Thus far, we have only considered the radiating antenna itself. We must now de- 

cide how we are to feed energy to it. There 
are several different ways of doing this. 
Many arrangements use true transmission 
litres, while other "Hams" prefer those an- 
tennas known as Zeppelin feeders. A trans - 
71110810n line may be any length, whereas a 
feeder is to be tuned, and must be cut to 
special lengths to produce the desired pur- 
pose. 

There are other distinctions between the 
two which will appear later. It is difficult 
to say what antenna feed system is best. 
At any rate a true transmission line is to 
be preferred if it can be erected. An old law 
of physics tells us that a maximum of power 
will be transferred from a generator to a 
load if the impedance of the two are equal 
or matched. This applies to transmission 
lines and is an important factor in their 
design. For those who are mathematically 
minded the standard formula for this work 
can be used. 

wire spacing in inches 
Z =276 X log,. 

radius of wires 
This is for two wire transmission lines 

only. An impedance of 600 ohms is usu- 
ally used in antenna work and a simpler 
formula has been evolved to make it eas- 
ier to construct 600 ohm transmission 
lines. It is: Distance between wires = 75 
X d, where d is the diameter of the wire to 
be used. Number 14 wire is a common size 
and is to be recommended. It is .064" in 
diam. Therefore for a 600 ohm line we will 
space our wires 4.$ or nearly 5". We now 
wish to find some way to tap this onto the 
IIertz antenna so that we will get no 
standing wares on the line, and we will have 
an exact impedance match. Our finished 
antenna will look like this. See Fig. 4. We 
find its length by our formula, 

492.000 
L = X K. 

freq. 
If the frequency is to be 3600 KC. the length 
figures to be 1311 2 ". Distance M is found 

492,000 
by formula M = X Km. Km is 

freq. 

another constant dependent upon frequency 
and is found thus: 

h'reque Km 
1Fi1N1 -ä01Nen) 

y 
fï C. .25 

3000-28 :LC. .24 
28 M.C. Cp .23 

Distance P is also required and is found by 
492,000 

P = X Kp Kp is a fixed con - 
freq. 

stant which does not vary. It is .30. By 
calculation we find distance M to be 32/ 10" 
and distance P to be 41'. We now have a 
matched impedance antenna which will 
work on 80, 40 and 20 meters. It is coupled 
to the tank coil of the transmitter by one 
of the methods illustrated in Fig. 5. 

For a simpler, and very effective type of 
transmission line refer to Fig. 6. This 
works very well and involves a rather unique 
theory that it has an image of itself at a dis- 
tance beneath the earth's surface, similar to 
your own image reflected by a pool of water. 
The image wire (the "reflection" of this wire 
within the earths surface) is considered to 
be a factor in keeping the actual wire from 
radiating and to make it function as a real 
transmission line. We need not concern our - 
selves with its theory of operation : like 
any true transmission line it can be of any 
convenient length. It works well and luck- 
ily or otherwise it obtains an impedance of 
500 to 600 ohms with a single wire. It is 
pictured in Fig. 6. 

The distance D is found by simply multi - 
plying the length by .14. The length is 
found as before by the formula: 

492,000 Ia- XK 
f. 

For our 131' 2" sky-#'ire the distance from 
the center D is 18' 5 ". 

Good Receiving Antenna 
We may now consider an inexpensive 

method which is perhaps one of the best pos- 
sible if one can erect it. This, by the way, 
is the very best antenna for "receiving" 
hare ever fried! Try it yourself! 

It is the twisted pair transmission line. 
This is a current -fed arrangement and has a 
low impedance and low losses. First let us 
consider briefly its theory. It has been found 
that if a Hertz antenna is cut in two at its 
point of maximum current, the series im- 
pedance is somewhat on the order of 70 
ohms. If the distance between the two 
parts is increased, the impedance goes up 
to perhaps 100 ohms. By the formula for 
tarn -wire transmission lines which is given 
añove, it is found that the impedance to 
Radio Frequency of a twisted lampeord 
When properly terminated. is about 100 
ohms. So we can attach our twisted pair 
to the center of our 3600 KC antenna and 
we have a fine transposed non -radiating 
transmission line with good impedance 
match. It will look like Fig. 7 and is 
coupled to the transmitter as shown. It's 
one fault is that it is useless for even bar - 
monies. These three, the 2 wire matched- 
impedance, the single -wire transmission 
line, and the transposed current -fed trans- 
mission line, are true transmission lines. 
and must not be confused with Zepp and 
current fed arrangements which have stand - 
ing waves on the feeder system. This can 
be readily proved by running a neon bulb 
along the feed wires. The bulb will glow 
brightly at points of maximum voltage and 
dimly or not at all at the current loops. On 
a transmission line, the bulb stays at the 
same brilliancy all along the wires. A dia- 
gram, showing what a Zepp actually is, 
appears below in Fie. S. The well -known 
doublet, or current -fed, two -wire feeder type 
is pictured in Fig. 9. 

These antennas are coupled driectly to 
the transmitter tank by a coil ; the feeders 
will be tuned with a parallel condenser if 
they are below a quarter -wave long, and 
will be tuned by a series condenser in each 
leg if they are over a quarter -wave length 
long. In reality a Zepp is a full -wave an- 
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tenna with a part of it folded back on itself ; 

the current -fed scheme is a 3/2 -wave an- 
tenna with part of its length closely paral- 
leled with another part to stop the sections 
which are cI)se together from radiating to 
ground and nearby objects. thereby carrying 
as much of the energy as possible to the fiat 
portion in the air. 
Using Hertz Antenna in Attic "Shack" 

In case vonr "shack" is in the attic and 
you want to use a Hertz antenna, you may 
not have roam to put up an appropriate 
feeder system or a transmission line. You 
may bring a short portion of the actual an- 
tenna into your station and not lose a great 
deal Of efficiency by using the arrangement 
shown in Fig. 10. Although a ground is 
used. this is NOT a Marconi system. The 
tank coil, L2, is similar to your transmitter 
tank and is grounded at one end. It is then 
tuned to resonance like a wave- meter. Then 
the antenna is clipped on to this tank at 
some point part way up from ground. Try 
different settings and see which one you get 
the best results with. 

The reason that you must use the separate 
tank coil is because the Federal Radio Com- 
mission won't let you clip the antenna di- 
rectly to the transmitter tank : it is ball 
dupe to do it anyway. Therefore you just 
construct a duplicate tank circuit. induc- 
tively coupled to the transmitter tank and 
there you are! 

There is no limit to the number of com- 
binations which can be used, but funda- 
mentally there are only two antennas. Feed 
them as best you can, design your transmis- 
sion line with care. If you use feeder 
spreaders, boil them in paraffine wax. If 
you use twisted lamp cord do the saine with 
that. Insulate well throughout and you 
have the key to efficiency in the operation 
of your ham "rig-'. The highest power can 
do little or nothing without an efficient 
radiator. Ten watts power in your trans- 
mitter with an antenna of nearly 100 per 
cent efficiency, is far better than a 50 watt 
outfit with an anenna of only 20 per cent 
efficiency. Remember that that twisted wire 
pair antenna is a beautiful short -wave 
rerciring arrangement. Measure it for the 
frequency you wish to try most of your list- 
ening on. If you run into any difficulties 
send me a self -.addressed stamped envelope 
in care of SHORT WAVE CRAFT and I'll see 
what can be done. 

NEW RADIO SWITCHES 
A CHICAGO 
concern is intro- 

ducing additions to 
its line of rotor 
switches in the 
form of compact, 
single and double - 
pole, two position' 
units. The new 
switches fill re- 
quirements for tone control applica- 
tions, phonograph 
switches, and wave- 
band switches for 
midget radios. 

Retaining the de- 
sirable characteristics of the Oak Junior 
types, the new RG type, available with 
grounded common poles, measures only 1/g" 
deep from bushing shoulder by 11/2" long 
by 11/16" wide. The R type, of the same 
dimensions, has the common poles insulated 
from ground. 

The single grounded pole S type is of the 
same construction and size as the RG type, 
except for its length which is only 1 1/16". 

Three position units are now being de- 
veloped. Standard bushings for both types 
are %" by r/4" thread length, Standard 
shafts are V4" diameter by length specified. 

The superiority of these new switches 
will be readily recognized. As a result of 
undergoing the same rigid tests as the larg- 
er units in the well -known Oak line. 

New improved type 
of radio switch, No. 

279. 

"Beginners Special" 
4 tubes do the work of 5. Don't misa it -in the July number. 
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CLASSIFIED 
Advertisements are inserted at 5e per word to strictly amateurs, or lOe a word to manufacturers or 
dealers. Each word in a name and address is counted. Cash should accompany all orders. Copy 

for the July issue should reach us not later than May 5th 

CODE MACHINES 

OMNIGRAPII, II O M E CODE 
Leurrer'',. Get ahead quickly. Thou- 
sands satistlyd. Automata -: Ererla,ting 
dials exchanged Free. Easy terms $2.50 
to $25.00 Catalog. .[Rents, dealers and 
others gel air special plan. Omnigra idi 
Mfg. Co., 310 E. 39 Street, Brookbm. 

1f11'KOE .tLL WAVE OS1'ILL.t- 
tor $35,00, Hickok Statiktester $91.o0. 
Case $7.110. )Iultiplexes $1.110. limn- 
marlund Pro $60.00. lialabanwe, Box J. 
Itoseville, Newark, N.J. 

S.W. RECEIVER. 31 RF -30 PET. 
30 Audio. Tubes and 12 plug -in 'Is. 
rbmplete. Icest rash oiler takes, cJohn 
C. Tate. u(1 Sunp:on ltd., Arm iate. 
I a. 

lIHT, CARDS, NEAT. ATTItAI'- 
tire. reasonably priced. samples free. 
Miller. Printer. Ambler. l'a. 

SHORT WAVE COMPONENTS 

ELECTRICAL SUPPLIES WANTED: FIRST ISSUE OF 
ylnlern Favori[.. state Price anti 

INSI'LATION IT I R E. TAIL- Condition. Box r, aunt Wave Craft., 
nishea. supplies, etc. Semi 3e stamp for ;IA Il ad,nn Street, New York CRY. 
bulletin. Auto Power, 111 S. luyne 
Ave.. Chicago. 

GENERATORS 

TWENTY PRACTICAL AND LOW 
eosl changes tunterting Ford. Dodge 
or Chevrolet generators into ties gen- 
craters and motors 100 -500 watt capac- 
ity, titres l or alternating current. with 
six to 100 volts for radio operation. 
Poser. light. or welding. .[lao instruc- 
tions for rewinding art store- 3 -0 
definitions of electrical terms. etc. All 
in new. revised book with simplified 
Instructions and illmtrat uns. Endorsed 
by thousands -Only $1.00 postpaid. 
Auto Poser-414 S. Rayne Ave.. ihl- 
rage. 

-HAM" OFFERS & WANTS 

$100.00 RCA SITF.ItIIET. 1t.tT- 
tery type. "hui It -lit tuas. A.. aker ei. 
Bargain $35.00; V lrioreen 3 -tube bat - 
tery ',novelle!. Weston meter. $5.lin; 
31120 N.dional Tuner rich four S.G. 
and detector tube, $15.00; 45 punk- 
pull Thordannn Power -lark. stiri, "- 
tist A.F. (with Tubes:, $15.00; -High 
Fidelity" I; ft. Victor Orthophwnlc les - 

'ementlali Horn. speaker unit. tone 
arm al -o "magnet lc" pink -up. $11.00; 
10'.S 210 'tosser -pack with Rectifier 
¡originally $70.091. 50.00. Barry 
Ackerson, Bos 322, Ramsey. N.J. 

INSTRUCTION 

FOUR COILS, 13 -2tto Meters. Low 
boss Forms 40e, Isolantile 
hokes, High effielency- Plc. Prompt, 

Postpaid. Guaranteed. Cordon. 23 
Clinton. Santa Cruz. Calif. 

4 BAKELITE PLUG -IN COIS.. 15- 
_10 meters. wound on tube bases .30 
set. Tall loons ,10. Six prong .60. 
Itroad,ast .15. Noel, 723 Birch, Scran- 
t n l' 

SHORT WAVE RECEIVERS 
I SII0ITT WAVE FANS. 101 LL 
get more stations by u ing our tt'nrld 
Cime l'ISart. Cives the tittle for 111 
."untries, operating s hedute fur 41' 
stations. Saud 11c unit) to LOW. & 
Fitzpatrick, ilex 357, Marion. Du li :usa 

MISCELLANEOUS 

OHM'S T..tu' C.tT.C11..tTOR- 
l.ightning Slide Rule: solves all prob- 
lems of Voltage. Current and Resist- 
:owe. l'oser. Wire Sizes. etc. Range: I 
micro-amp. to 1000 mps.; 1 micro -volt 
m 10.000 colts; t mlTo-ohm to In meg- 
nlan,; 1 micro -watt to 10 megawatts: 
Ire sizes 0 to 36 It. & S. gauge. In- 
troductory price $1.00 prepaid. The 
I)ataprint Co.. Box 322. Ramey, N.J. 

S T E E. R HORNS SIN FEET 

`peal 
for sale. (Lare decoration for 

SI a l inn. Lee Dentition, Mineola. 
Texas. 

QSL- CARDS -SWL 

IN HTOCK: SUPER- SKYItIDERS 
$59.95 prepaid. Skyrider, $39.95 pre- 
paid, Sliver 5C3 $74.70 prepaid. PR- 
i2a, RME9Ds. Nationals, Iiammar- 
lands. Trade -1n your re .elver. lode f 

nlahlnes rented. [trite. henry Radio 
Shop. Butler, Mo. 

LONG SHORT %V.AVE KIT RE- 
quires no tube; or batteries. clear re- 
ception. only $1.00. (slue print instruc- 
tions. loc. Radio Sales, P. O. Dos 68, 
New Raven. Cohn. 

FOR SALE NEW AND USED a 
Short Wave Receiver;, Sell of all types, 
Ilanunarlunds -Nat tonals- Ltneolra- - T 

l'nttersons. tc. Schwarz Radio Service, 
I)mnont, N.J. 

TUBELESS CRYSTAL SET liE- 
ports 2100 Miles. Blueprint. 11 Others 

X25 Coln. Particular, Free. 3Iulern 
Itadlolabs, 151 -A Liberty. San Fran- 
cisco. 

TRANSCEIVERS 

TRANS-CEIVERS ONLY $3.95 -' 
S I1 Olt T WAVE LISTENERS Guaranteed. Foreign reception. local 

earls that get Replies, OSIe, Samples trannnioion, For detailed information 
(Stainlal WSESN, 1327 Cone, Toledo. rite- Iturks Radio Compara', 1413 W. 
Olio. Decatur, Decatur, Illinois. 

BARGAIN! 
7 -TUBE CHASSIS 
With 11 Inch Dy- 
namic Speaker 

Not a midget! -but a full -sized 
console chassis 

200 -550 Meters 
Uses 4 -58's, 2.2A5's in parallel and n type 
St fall wave rectifier till nrrmged in ii sensitive 
'PILE. elrcnit. lies large. illuminated airplane 
dial, tone control. (provisions for Phonograph at- 
tachment and full. 11" dynamic speaker. S 

toned attigea ke for ezi,, me arnaifirity and 
,rpliomaI e,lecliril y. Ihsly nut trial of the 

highest quality is used In Its constriction. Un- 
distorted output of better than O watts- rmn,nh 
potter to oper0 to four t,ddii loom dynn m it afo lk-- 
rra. Itsislrnta coupling Is rased throughout 
which nu:1 ns that radio migrants are repro- 
duced with exceptional fidelity of tone. 

Limited quantity, heme, "first come, first served." 
Overall site 16x1222vT t4'. Ship. tut. ..1 Ib. List 
Price S75.00 

No. 643 7 -tube TRF ehassls IneluI- 
W 

/ w 
Ing dynamic streaker, but le,; 

.a 
,V ` tubes. 

YOI'R PRICE Lem 

Complete set of tubes 13.60 Tubts 

e 

RADIO TRADING CO. 
101A Hudson St. N.Y.C. 

6 Copies of 
SHORT WAVE 7 OC 

CRAFT 
PREPAID 

For a limited time only, and as long as 
they last. we will send you six back num- 
bers of SHORT WAVE CRAFT assorted. 
your choice, for 70 cents. 

The usual price for six copies would be 
$1.50 and most publishers charge a higher 
price for back numbers over one year old. 

We can supply all copies except the 
following: June -July, Aug.-Sept., Oct. - 
Nov.. 1930: Dec. -Jan., 1931; Dec. -Jan., 
May, June, Sept.. Nov., 1932; Jan., Feb.. 
March. May, June, July, 1933. 

If you do not specify copies we will use 
our own judgment in sending assorted 
numbers to all your order. Note we can- 
not exchange the copies for ones that 
have been sent to you. 

Practically every copy of SHORT 
WAVE CRAFT contains important in- 
formation that you should have. Here is 
a chance to get those copies. 

As we have only a small supply of back 
numbers on hand, this offer will be with- 
drawn as soon as they have been sold. 

We accept U. S. stamps. U. S. coin. or 
money order. Rush your order today. 

SHORT WAVE CRAFT 
99 -101 Hudson Street New York, N. Y. 

SHORT WAVE CRAFT 6.37 

99.101 Hudson Street. New York, N. Y. 
Gentlemen: 1 enclose herewith 70e, for which you 

ore to send nie all back number copies of SHORT 

WAVE CRAFT as follows: 

Name 

IAtklresa. 

cil, ..................._ ....- ...._.- .____.._........... atete 
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OFFICIAL DOERLE 
GLOBE- GIRDLING 

SHORT -WAVE SETS 
Economical 2 -Volt Operation 

These world -famous Official Doerle Battery Receivers 
undoubtedly offer you the best in short -wave equipment 
:1t low cost. They incorporate many high- priced features 
such as 2 -gang tuning condensers 13 tube sets only). 
single -dial control, airplane dial, ribbed short -wave plug - 
in coils and the latest tubes. 

The 3 -tube receiver employs one-34 ; a 30 and a 19 
(actually 2 tubes in one). Loud speaker operation is ob- 
tainable on most foreign stations with this receiver. 
Sold complete with 2 sets of 6 -prong 3- winding plug -in 
coils. A special antenna loading circuit does away with 
the usual antenna trimming condenser which had to be 
adjusted each time the plug -in coils were changed. Fur- 
thermore, this new circuit does not in any way affect 
the tuning of the receiver: statjons may be permanently 
logged on the airplane dial for future reference. Sold 
complete with metal cabinet. Ship wt. 12 Its. 

The 2 -tube recelvers use a type 30 and u type Ill output tube L.. 
Nally 2 tubes in oriel. The a -e of this latter tube ìo!parta to ti 
-et '1 -tube perhrm:11P . These 2 -tube sets 5IA1' RE II.I I, 
EITHER wail ItANDSI'REAII 1'011.5 oR STANDARD 
PItoNO COILS. (Please be sure to specify which when ordering.) 
sold , enpiete with set of four _winding plug -In tolls. Sold b - 

.I.inot. Ship. rl. lu lb-. 
No. 5009K Doerle 2 -Tube 2 -Volt Battery Receiver Kit with stand - 

.,n. sprnng ü -. Ir,i tubes, batteries and cabinet. 1.1,1 pri,e 
-$15.75. TOUR 
PRICE $7.75 
No. 5009KB. Above set with 
bandspread coils. Li -t price- 
118.20. YOUR $9.20 
11 8.1'. s7 !rV 

Set of Matched tubes $1.00 
ltta,k ('rankle Cabinet 
No. 5006K 3 -tube 2 -volt 

Doerle Receiver Kit rompbrr 
with S -oil> and cabinet, 1eo- 
tuubes. List prIer- 

Rear view of 3 -tube set 

1kí1. YOUR $12.45 (23 75. 

Set of Matched tubes $1.80 
IVR WILL \\'I tul) AND TEST 
.\NY OF THESE SITS AT AN 
ADDITIONAL CHARGE 
51.50. 
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f Two -Tube Set 

$775 
KIT 

less tubes, 
batteries and 

cabinet -. including coils 

"Three -Tube Set 

$1245 
KIT 

less tubes and 
batteries 

including coils 
N. and cabinet 

FAMOUS tí19 "- TWINPLEX 
WORLD -WIDE SHORT -WAVE 

BATTERY RECEIVER 
I Brings in regularly 

IEuropean 
and other 

foreign stations 
I The Twinplex receiver 
- incorporates a v e r y 
/sensitive circuit using 

a single tube which 
Igives the effective per- 
: formance of 2 individ- 
I uaI tubes. The typ, 
:19 tube has a double 
I set of elements, on, 

section of which is 
I used as regenerative 

detector, and the other 
Is a stage of A.F. 
:Implificntion. On loud 

Isignals, this small re- 
(-dyer will even work 

Ia loud speaker. Note 
the unique "uni- 

Imount" arrangement of all the parts on the 
- front panel. The entire circuit uses less 
I than ten inches of hook -up wire. The set 
s will receive regular broadened stations too. 
I Two coils are furnished with the set --one 
covering the 49 meter foreign broadcast 

I hand, and the other, the regular American 
- broadcast band. A detailed set of instructions and diagrams 

shows you how to assemble this set even if you've never built 
- a radio before. Only first class material is employed. Ship. 
I set. 5 lbs. Sold only in kit form. 

INo. 
308 Famous "19" Twinplex Receiver Kit including single 

headphone and band. and 2- plug -in coils, less tube $5.75 
i and batteries. 'YOUR PRICE 

No. 309 Accessories for the Twinplea Kit comprising one type In 
I 2-No. 6 dry cells, and 2 -45 volt "B" batteries. $3.4V 46 hip. wt. 20 lbs. YOUR PRICE J 
I Additional plug in coils to cover either the 20. 80 or 160 meter halo!. 
s 45c each. 

see pages 102, 125 and 128 for our other ads. 

less 
tubes 

with coils 
and phone 

Radio Trading Co., 101 -A Hudson St., New York City 
hi:o:v Thyself! 

Well 'Ia4 mw monthly " 
Illustrated magazine is also your 

awn doctor. WHAT 
AILS YIIU7 
I.Alt MEDICINE tells 
and advises you 
thoroughly written 
for you by daloro. 

autauthoritative 
e t y 

ulhmltative hrc all 
laymen. Many atla- 
tumlcal Illustrations. 

I{1 

I 
Special Offer! 

8Mafmkss1 
ar 

Send Ise for 
sample copy 
POPULAR 
MEDICINE 

97N Hudson 
, N. Y. 

en All Newsstands 

SEXOLOGY 
THE MAGAZINE OF SEX SCIENCE 
SF.%oLOGY, foremost educational sex magazine. Is written 
in simple language and ran be read by every member of the 
family. It is Instructive. enlightening -not a risque hook 

enta htx no offensive natter. 
Contains 25 important articles on Sex Silence. 11a pages 

with attractive two -color roser. Itere are a few of the more 
important art Irles: 

Loirs of Women's Clothing Iillust ate,l l; Sex Problem. 
of Widow hood; What Is Swollen Tel irk y l illu-tratunl 
M a it urbation In Women: s 

1 

Prom acuity in Ille Sul) 
Seas (illustrated): Signs ofPreg- 
nam-y (l'art I) (illustrated); Sex 
Problems of Young Husbands: Sex qat a copy of 
Life in Ancient Ronne (l'art 11 SEXOLOGY 
(illustrated); Difficulty Ra Urina- a n y nrnsitan II 

thon (Part ID (Illustrated); Sex or. if your dealer 
Education In the Movies (Part ID; cannot s u p p 1 v 

Questions und Answers you, s e n A 
cash or stamps 
for current Issue. SEXOLOGY 

95 Hudson St. New Teri', N. T. 

See Page 114 for special subscrip- 
tion offer on Short Wave Craft 

Please 

How to Eliminate Radio Interference 
(Continued from page 921 

Electric Bells 
The same suppressor device can be suc- 

cessfully applied as shown in Fig. 4 to 
an electric bell, an apparatus which is 
often a strong producer of disturbing 
noises. While the condenser and the re- 
sistor used for switches in the normal 
power line should be of first -class qual- 
ity, the condenser used for interference 
elimination on electric bells may be an 
old one. A few feet of resistance wire 
wound around a bobbin will do the trick 
for the resistor. A much better way to 
eliminate interference from electric bells 
is shown in Fig. 5. Directly upon the con- 
tact breaking piece, interference impulses 
are created by minute sparks. The inter- 
ference impulses travel upon the wires 
and since they are in phase with each 
other, the power is added, as shown in 
Fig. 5 -a. By rewiring the bell as shown 
in Fig. 5 -b -in a so- called "symmetrical" 
planner -the impulses radiated from the 
breaker contact cancel each other. In 
some cases it might be advisable to add 
to the contact a spark extinguisher as in- 
dicated in Fig. 5 -b, by the broken line. 

Electric Pads 
Surprising as it may seem, electric pads 

are often a source of radio interference, 
especially the type containing a so- called 
automatic temperature contact. The pad 
must be opened and in parallel to the 
small glass tube containing the automa- 
tic contact, a small condenser of about 
0.01 -0.05 mf. should be connected. The 
condenser should be wrapped in cotton. 

Small Motors 
Much trouble can be avoided by a sym- 

metrical rewiring of small motors, which 
are often used in the home. Fig. 7 -a shows 

the usually unsymmetrical wiring of the 
field coils and the rotor. How the sym- 
metrical rewiring has to be done is shown 
in Fig. 7 -b. If this is not possible or 
makes too much trouble the circuit shown 
in Fig. 8 may be successfully applied. The 
condenser C 1, connected in parallel with 
the brushes of the rotor might be 0.02- 
0.1 mf., while the condenser C 2 to be 
connected with the frame of the motor 
might be about 0.005 mf. The circuit 
shown in Fig. 8 may of course be applied 
only for small transportable motor's as 
used in the home, i.e., vacuum cleaners, 
hot -air blowers, sewing machines, fans, 
etc. 

Small Transportable Motors 
Transportable motors of larger size are 

often used for professional purposes and 
may be made "interference- proof" by us- 
ing the circuit shown in Fig. 9. The con- 
densers C 1 and C 2 are of the same ca- 
pacity (0.1 -.02 mf.) while the condenser 
C 3, to be connected with the frame of the 
motor, might be about 0.005 mf. To avoid 
trouble through a breakdown of a con- 
denser, the fuses F 1 and F 2 may be in- 
serted in the circuit. 

Stationary D.C. Motors 
For stationary D.C. motors of larger 

size the circuit as shown in Fig. 10 -a may 
be used. The condensers C 1 and C 2 are 
of about 0.5 -4 mf. The fuses F 1 and 
F 2 according to the current drawn by 
the motor (between 0.5 -6 amperes). In 
some cases the use of the condensers only 
will not be enough to eliminate interfer- 
ence entirely. Therefore the two chokes 
such as shown in Fig. 10 -b, and 10 -c, may 
be added. Each of these chokes (diameter 
2 inches) have 150 turns. The wire used 
for these windings must be selected ac- 
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cording to the size of the motor with re- 
spect to its hp. or watts. The following 
table gives the necessary wire size in ac- 
cordance to the hp. of the motor. 

110 Volt Motors 
Hp. Watts Amperes Wire No. 
0.125 170 1.5 19 
0.25 280 2.5 18 
0.33 330 3.0 18 
1.00 950 8.6 17 
2.00 1900 17.5 13 
3.00 2700 24.5 11 

In diagram 10 -b there is a condenser 

(While every precaution is taken to insure 
accuracy, we cannot guarantee against the pos- 
sibility of an occasional change or omission in '' 

the preparation of this index.) 1 

C 3. This condenser sometimes helps a 
great deal to eliminate interference. Its 
capacity is about 0.005 mf. However, it is 
advisable to ground the condensers C 1 

and C 2 as shown in Fig. 10 -a, if a good 
ground line is available. It is also advis- 
able to ground the frame of the motor. 
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Figs. 8 to 10 -c above show various meth- 
ods of by- passing electric motors with 
condensers and chokes, in order to elimi- 
nate interference noises in the radio set 

from such sources. 

Spanish- English Class Broadcast 
STUDENTS of the Spanish class of the 
Schenectady high school interchanged 

ideas with members of the English class of 
the Spanish high school in Barranquilla, 
South America, in a half -hour two -way 
short -wave radio program recently presented 
over General Electric's short -wave station 
W2XAF. 

W2XAF, operating on a wavelength of 
31.48 meters, cooperated with station 
HJ1ABB in Barranquilla, operating on a 
wavelength of 46.50 meters, for this unique 
broadcast. Both stations carried both sides 
of the two -way conversations so that per- 
sons with all -wave receivers tuned to either 
station could hear the complete program. 

The program was informal. Students in 
this country explained to their South Amer- 
ican friends the difficulties experienced in 
learning Spanish, while the Spanish stu- 
dents responded by telling about their prob- 
lems in attempting to master English. 
Teachers of both classes were present at 
the studios and participated in the exchange 
of ideas. 

Brand New! 
Dual Channel Receiver -Tunes in 2 

different stations simultaneously 
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July Issue! 
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:\ government operator's license is a pass- 
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today and let me point the way to the 
highest -pay radio jobs!" 

S. Q. Noel, Pres. First National Television, lac. 
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Dept. IBMM Power and Light Bldg.. Kansas Coy. Mo. 
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NATION -WIDE 
TESTIMONIALS 
PRAISE THIS SET 

Gentlemen: 
I received your "Official Doerle A. C. 5" to- 

day. after being adjusted by your engineers. 
I have had the receiver turned on less than 10 
minutes and at the present time I am listening 
to the American Hour coming from IRA Rome. 
Italy. It is a wonderful relief to listen in with- 
out hearing a lot of noise. I would like to at 
this time thank you ever so much for making 
this adjustment. You cannot tell how much 1 

appreciate this favor. You can certainly count 
on me as one of your boosters and I shall spread 
your name and products to all of my friends. 

GEORGE LESLIE ALLEN, 
Morris Plains, N.J. 

Dear Sir: 
Just a letter of recommendation concerning the 

Doerle A. C. 5. What a set, oh boy, for bringing 
in the DX night after night. I receive about l0 
stations a week, that are new programs, besides 
60 I already received. Besides I logged 700 
hams. Stations that aren't even listed in call 
books give me a thrill. I only use a 20 ft. an- 
tenna wrapped around a chimney. 

FRANCIS KMEC, Allentown, Pa. 

Gentlemen: 
This will acknowledge receipt of my Doerle 

short-wave receiver. This 1935 model is the 
smoothest and best operating set I have ever 
operated both on amateur and foreign recep- 
tion. I have heard practically all of the South 
American stations, Russia. Spain. and of course. 
France. Germany. Japan. and lots of others. 
This little receiver is just as you say it is- 
the best for the money and I have seen sets 
selling for lots more, which do not come within 
a mile of this Doerle. 

If anybody wants to know if you people will 
treat them white, just let me know and I will 
tell absolutely yes. 

S. L. SMITH. Colorado, Texas. 

I am very well satisfied with the set and 
here are some of DX stations which I have re- 
ceived on it: 

On 20 meter coil: EAQ -Madrid. Spain: e 
PRF5 -Rio Grande. Brazil, S.A.: LSX -Monte f 
Grande. Argentina. S.A.: DIQ- Germany (Eue_ e 
nig Wusterhausen) GSB- England (Daven- 

e try): COH- Havana. Cuba. 
On 49 Meters: DJD- Berlin. Germany: H2- f 

CRL- Guayaquil. So. America: 2R0 -Rome. 
Italy: DKC and DKF- Germany; XEBT -Mex- e ico City. Mexico. 

Also many other South American Stations e 
and Central American stations. Amateurs in e 
more than 36 different states and including e Canadian amateurs. 

AUGUSTE THEBERGE, River Edge. N.J. e 
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I ; £FORE you buy any other Short -Wave Receiver. be sure to take advantage of our FREE 
five day trial offer explained below. Satisfy yourself, in your own home and at your leisure that this IS one of the greatest values in radio. and that it DOES have features which are 

found only in more expensive receive, 

Will Outperform Many 10 -Tube Expensive Sets 
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grill. 
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speaker: all these features contribute to the enormous power and superlative performance of this Doerle short-wave 
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LOOK AT THIS DX -QSL LIST! 
During Its initial test. In one silt tag. this receiver pulled in on its loud speaker. at good room volume the 
hdlmsing inviable log: WIXAL, WIXAZ, Boston: W3XAL. Boundbrook. N.J.: WSXAL, Cincinnati: W9XAA 
and W9XF. Chicago: GSC. GSD, GSE. GSF, Daventry, England: DIA. DIB. D1C. OJO. Zeesen, Germany: 
HBL, HOP. Genera: VE9GW Ontario: V9ON Quebec: GE9DR Montreal: VE91IX Halifax; XETE Mexico 
City: YUIBC. YV3BC Caracas CP5 Bolivia: LSN Buenos Aires: COC Havana: EAQ Madrid: WOO and WEF. 
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The 4 ESSENTIAL 
SHORT WAVE BOOKS 

'ROUND THE WORLD FANS USE THESE GREAT SHORT WAVE BOOKS 
These great books contain everything on short waves that is really 
north knowing -they ire books which have been most enthusi- 
astically welcomed by short -wave fans. The cost of the books is 
extremely low in comparison with the valuable material which 
they contain. 

Ten Most Popular Short Wave Receivers. 
How to Make and Work Them 

0 
MOsi 

1PoruiAR 

SHORT WAVE 

RECEIVERS 
HOW TO MAKE AND 

WORK THEM 

I e PEAR P141 
MORI 
WAVE 
DAFT 

tw toua 

OVER 
40 PAGES 

75 ILLUSTRATIONS 
IMPORTANT 

THERE IS NO DUPLICATION BETWEEN THIS BOOK 
AND OUR OTHER OLUMEee'HOW TO BUILD AND 
OPERATE SHORT WAVE RECEIVERS " ALL THE MATE- 
RIAL PUBLISHED IN THE NEW BOOK HAS NEVER AP- 
PEARED IN ANY BOOK BEFORE. 

Till, ttCE vdme I. s revelation to 
those who wish to build their own 
short wave The editors 
of SHORT WAVE CRAFT hove 
selected ten outstanding short wave 

and these are described in 
then volume. Each re 
hour 

new 
with a complete 

layout. pictorial representation. 
photograph, of the set complete. 
hookup and all worthwhile specifies - 
Siota. Everything from the simplest 
one tube set to a 5 -tube T. It. F. re- 
ceiver is lfrresented. Complete lists 
of hearts to make each set 
complete. You are shown show to 
operate the receiver to its maximum 
efficiency. 

CONTENTS 
The Deed. 2 -Tube Receiver That 

Reaches the 12.500 Me. Mark, by 
Wager C. Doerle. 

-1t.F Pentode :.W Receiver hat inatwo 
f Tuned Italic Frequency. by 

Clifford F. Denton 1 11. W. . 
. 

My de Luse ti-te Receiver. by Edward 
G. mamma 

The Ifinnewa 2 -Tulm 12.000 Mile DX 
Reeeiver. by A. Dinner... Iv 

R,ribl Short W'aye Receiver in y -Brio.' by Hugo Ger:ubaek and 
E. E. Denton. 

The Denton 2 -Tube Al1.Wave Receiver. 
by Clifford E. Denton. 

The Denton -StandBy:' by Clifford E 
Denton. 

The hart- av' F.leetrified 
The Short -Wave MECADYNE. by Hugo 

Cer,whaek 
A COAT- POCRET Short Wave Receiver 

by Hugo G .... bark and Clifford E. Denton 
Boy. Do They Roll In on this One Tuber 

by C. Denton. 
The S -W PENTODEA. by R. G. Ciein 

M E. 
Louie Martin.. Ides of A GOOD S -W 

RECEIVER. by Louis Martin. 

25c 
How to Build and Operate Short Wave 

Receivers 
ie the best and most up- to-date twos on 
the subject. It is edited and prepared by 
the editors of SHORT WAVE CRAFT. 
and contains a wealth of material on the 
building and operation. not only of 
typical short -wave receiver.. but short- 
wave converters as well. Dozens of 
short-wave sets are found in this book. 
which contain. hundreds of illustrations; 
actual photographs of sets built, hookups 
and diagrams galore. 

The book comes with a heavy colored 
cover, and is 

N 
inted throughout on fiet- 

epaper. No elwuas bean spared 
Lo make this the outstanding volume of 
ire kind. The book measures 745510 

aches. 
t This book is sold only at such a rideu- 
lously low price basso, it is our i te 
out thisvaluable 

work tt into he hands of 
every short-wave 

inter- 
tooted 

We know 
in short w o waves you will 

all 
ot wish 

to do without this book. It is most 
important and timely radio publica- 
tion. 

Over 150 Illustrations 
72 Pages 7x10 Inches 

50c 
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"'here is not a short -wave tan, experimenter or Interested radio - 
minded reader who will not want these books. Right up- to -the- 
minute with new material on outstanding developments in the 
short wave field. The books are authoritative, completely illus- 
trated and not too highly technical. 

The Short Wave Beginner's Book 
Here is a book that wall .nlve your urt wave oro,le leading r bey rates f 

the simplest fundamental. to the present stage of the art as it is known today. It is the oalInuit 

low- priced reference Inuit o waves short w es for the beginner. 
The brook is profusely illustrated 

with all sorts of photo.. explanations 
and everything worth while knowing 
alwut short waves-the book is not 
"technical." It has pi. mathemat- 
ics. "high-fagoting" tangoing. and 

technical jargon. Volt are shown 
how to interpret a diagram and a few 
simple sets are also given to show 
you how to go about it in making 
them. 

It almonds with many illustra- 
tions. photographs. simple charts, 
hookups. etc.. all in simple language. 
It also gives you a tremendous 
amount of very important infurrna- 
titintwhich you usually do not find 
in other Tooke. such as time conver- 
sion tables. all about aerials. noise 
elimination. how to getverifieatirm 
cards from foreign stations. all trout 
radio tubes. deta on coil winding and 
dozens of other subjects. 
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72 Pages 7x10 Inches 

50c 
All the books shown 
on this page are pub- 
lished exclusively by 

SHORT WAVE 
CRAFT 

99 -101 Hudson Street, 
New York. N. Y. 

CLIP -MAIL 

SHORT WAVE CRAFT 
99 -101 Hudson Street, New York, N. Y. 

Gentlemen: I enclose herewith my remittance e for the artro unt of S 

t 

postpaid, e, ,stpaid, the books checked below. 

( ) Ten Most Popular Short Wave Receivers. 
How to Make and Work Them ..25c each 

( ) The Short Wave Beginner's 
25c each 

for which you are to send 

( 

How 
torBuild 

and Operate Short W: e Receivers 
( 1 How to Become an Amateur Radio 

O 50c each 

Name.._.. _ .. . .. ..... .. ... ........................ ............................... 
Address ............ _ ........ ............................ 

City 
(Send remittance in forni of check or homey order. If letter contains earth or unused U. S. Postage 

Stan,,,.. register it. 

These Books are 
Authentic For 
All Short Wave 
Work and LOW 

in Price 

J 
COUPON TODAY! 
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WORLD GLOBES 
FOR SHORT WAVE ENTHUSIASTS 

NOW AT LOW PRICES 
THESE remarkable globes, executed in fourteen colors, are absolutely indispensable for short 

wave fans. Notable among the numerous features of these world globes, is that a damp 
cloth nuirkly removes all dust and water does not harm the surface. 

Short Wave fans are enabled to determine correct time in various centers of the world with the 
aid of these maps : distances from city to city can be accurately established. 
There is a graduated "?Ieridi an" scale of bindk enameled metal with the 9" rind P_ " globes. An additional 
feature Is the movable boor scale found at the north pole --this facilitates determining the hour in alto part 
of the world. 
Only on a globe of this size Is It possible to get an aeeurnle picture of -.uutries and their relative positions to 
each other. YOU will actually be :missed when you compare distances-from New York to Moscow: from 
Cane Toon to Tot its; from Los Angel, to Rio de Janeiro. ele. A flat map Is deceptive for measuring, but take 
a small string and stretch it arms the globe, from city to city. and you have the .-.erect distances. 
Here ore globes that add dignity to home, sifflee, studi,. or laboratory-a globe that everyone would be proud 
to possess. 
Each world globe root alas a listing of over 7.500 cities in nations the world over- spellings conf non to Intern 
national geographic etawlards -ad globes are of 1934 production. GET LINE OP THESE FINE WORLD 
GLO1SIZS TODAY! 

World Globe 
No. 1.17 

12" Globe. New model 
-minims,' with alssl- 
en floor stand finished 
in walnut. Height 
overall :t6 ". Globe 

constructed wilh half 
meridian. Now World 
Globe Handbook In- 
cluded FREE. A 
marvelous buy. Never 
has a floor model 
(Hobe been sold at 
such a low price. 
Shipping weight 9 lbs. 
PRICE 

$4.15 
F.O.B. Chicago. 

World Globe No. 99 
9" Clube, equipped with sturdy, black metal base 
and full meridian. Saute ball as our No. 1::7 but 
reduced 14 in size and scale. ',winded with globe 
is newly printed World Globe Handbook FREE. 
Shipping weight G Iba. 

PRICE 

$2.05 
F.O.B. Chicago. 

World Globe No. 47 
7^ Globe, equipped with sturdy metal 
base and half meridian. Index tu 
countries of the world by latitude and 
longitude shown tiri haw. Rhlpping 
o Held 
PRICE 

$0.90 F.O.B. Chicago. 

Gentlemen: 
I received the World Globe and a 

certainly well pleased with its com- 
pleteness. appearance and Its usefulness. 

Short v e listening has become a 

hubby - 
with and this World Glob,. 

is a news, ary accessory to any suer1 
wave listener or, for that matter. t, 

any home. 
P. C. ET.LIS. Supt. 
Laboratory -19th and Camp- 
bell Streets, Kansas City, Mo. 

No. 147 

ORDER YOUR! 
GLOBE TODAY . N °.139 

r 

r 

SHORT WAVE CRAFT SWC -6 -35 

bit Hudson Street, New York, N. Y. 
Gentlemen: Enclosed you will find my remit- 

tance of $ for which please ship me 
the following World Globe. 

( ) World Globe No. 99 fit $2.05 
( ) World Globe No. 147 (0 $4.15 
( ) World Globe No. 47 Gìß $0.90 
( ) World Globe No. 139 @ $2.95 

Name 
Address 
City State 
Send remittance In check or money order -register letter 
if it contains cash, stamps or currency. GLOBES ARE 
SHIPPED PROM of -It WAREHOUSE IN CHICAGO- 
E. O. B. Elt011 THAT CITY. 

y SPECIAL 
THIS 

MONTH 
World Globe No. 139 
12" Globe. equipped wills sturdy. black 

real base and half meridian. C.n- 
talna over 7,rroo nano, and cities. 
Spellings conform to authorit arise 
world standard, Hundreds sold to 
many .hart wave fans during the last 
year. Copy of World Globe Handbook 
Included FREE. shipping weight t 

PRICE 

$2.95 
F.O.B. Chicago. 

All globes are carefully packed in original 
cartons assuring safe delivery. ORDER BY 
NUMBER. Send check or money order, plus 

sufficient postage for delivery by parcel post. Globes are shipped from our Chicago 
warehouse. Register letter if it contains cash. or currency or stamps. If preferred. 
specify that shipment be sent express collect. ALL ORDERS ARE FILLED 
l'ROMPTLY. 

ALL GLOBES SHIPPED IMMEDIATELY 

99 HUDSON STREET, 
SHORT WAVE CRAFT NEW YORK, N. Y. 
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