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See Page 76
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Fip"Got Jom a Good Job

GEE, THERE'S DJ C IN
BERLIN. THAT'S THWE TENTH
FOREIGN STATION
TONIGHT., RADIO 15
SURELY FUN.

HELLO. TOM,
HOW'S EVERYTHING?

2 N

OH, NOT S0 600D BILL,
BUT 1M STILL MAVING FUN
PLAYING WITH RADIO.
HAD D JCLAST NIGHT
ON A LITTLE SEF ) BUILT. | L——"

1S RADIO STILL YOUR GOSH BILL, YOURE SURE LUCKY.
HOBBY TOO?

NO, TOM. I'VE BEEN TOO BUSY MAKING 1AM LUCKY, TOM, BuT YOu
G000 MONEY GUT OF RADIC TO HAD THE SAME CHANCE.
SPEND TIME “PLAYING ™ WITH 1T, REMEMBER AB0UT AYEAR AGO
) SHOWED You A BOOK FROM
NATIONAL RADIO INVTIFUTE THAT
YOLP ABOUT THE CPPORTUNITIES
AND B1G FUTURE IN RADIO, AND
How OTHERS HAD SUCCEEDED
THAQUGH THEIR HOME TRAIN-
ING? REMEMBER | TRIED
TO GEY YOU YO ENROLL
fOR THEIR COURSE WHEN

1 NOTICED YOUR SwELL CLOTHES
AND SNAPPY CAR. | THDUGHT

YOU HAD INHERITED A MILLION.
TELL ME AsouT Ht.

WELL, IT WAS THE SMARTEST MOVE
EVER MADE. I'M DOING SWELL. MARY AND
¢t ARE TD BE MARAED NEXT MONTH, TOM,
WHY DON'T YOU SNAP OUT OF 1T? DON'Y
STAT IN THAT DREARY LOw PAY OB ALL
YOuAR LIEE. RADIO 15 MORE THAN A
PLAYTHING. IT'S A B 6 BUSINESS. IT'S
YOUR QPPOATUNITY. TAKWE myY TIF, T
5M'T TOO LATE. RADIO IS STILL
YOUNG AND GROWING.

_\,

iF BiLL

SUCCEEDED,
I CAN
ToO!

SERVICING

THEN | CaN MAKE
REAL MONEY

RADIO SETS

4 7

0R MaKE QOO0 MONEY YOU CERTAINLY N.R.I. TRAINING
IN ANY ONE OF THE MANY KNOW RADIO. CEATAINLY PANE. |
OYHER REW AwD OROWING MINE NEVER 8 JUST STARTED A FEW

OR (WSTALL AND
SERVICE LOVD

BRANCHES OF RADIO, MONTHS AGOD AND I'M

SPEAKER SYSTEMS
THERE'S MO €MD OF GOOD SOUNDED BETTER
JOBS FOR A TRAINED — MAK NG GOOD MONEY
RADIO MAN' YES Pe—
1N, I'M GOING TO SEND {{l—’ )
fon THAT FREE BOOK !
AND GET THE DOPE -
RIGHT NOW! L
— -

ALREADY. THIS SPARE
TIME WORK 1S SWELL

OR GET A FUN, AND S0O0M ILL

JOB IN A OF ALL SET
BROADCASTING FOR A
STATION cooo
FULL

TIME
JOB’

GOME AHEAD SINZE YOU AND THERES A BIG FUTURE
WENT INTO RADIO. WE l AHEAD FOQR US IN THIS

NEVER COULD HAVE GOTTEN LIVE wiRe RADIO 4
MARRIED ON WHAT YOU
WERE GETTING BEFDRE.

HERE'S PRO_O_F THA_T N.R.I.;EN 1‘

MAKE GOOD MONEY
‘Made $6,000 in 2 Years”’

*“Sgon after the depr arted, 1 found myself
.

“Jucee .

ession sta
i\‘.lhuul a job, but | was well protected with N

. train wang _right to full time Nadio 4
- gervicing and ] have made over $6,000 in a little over -
1wo_ vears. m. Spartivent, Sparty ltadio Service,
93 Broadway, Newark, J.

«“$500 a Year in Spare Time”

*Although doing spare time Radio work only, 1 have
averaged about $300 a year exira in 1o my
regular income. 1'ull time Radie work would uet wme
many times that amount.”—Edw. H. Fawcett, Slough
Rd., Ladner, B. C., Canada.

FREE LESSON

ON RADIO SET SERVICING AND REBUILDING

Let me PROVE my Course is elear, easy to understand,
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 troubles. I am willing to send it to nrove you
too ean master Radio with my training—just as thou-
sands of others have done. Many men without even a
grammar schoo! education, and no Radio or technical
experience, have become Radio experts and now earn two
or thrce times their former pay. MAIL COUPON NOW

— -
OH,TOM IT'S WONDERFUL~ 3 OUR WORRIES ARE OVER, —
TO THHIK HOW FAST YOU'VE I'M MAKING GOOD MONEY NOW,

Qervice business Without Capitﬂ \.,_-4

.« « « . lwill help you start

a spare time or full time Radio! » ¢

-
"y

Many Radio Experts Make
%40, +60, *75 a Week ¢

The world.wide use of Radio sets has made hundreds of epportunities for good spare time or full time
ltadic businesses. Many of the seienteen million Radio sets are only 207 to 404/ offlcient, I will show
you how to eash in ob this condition. 1 will show yon Liow to justal 1d service all types of receiviug
sets ju spare time. I'1l sliow you how to mike enough money while iing Kailig to start your owu
service business, the coupon. Get my free book, “Lich Rewards in Radio.”” Read liow
hundreds of N. 1. 1. mer have wade good Woeney iu spare tiwe or full time businesse:

Many Make $5, $10, $15 a Week Extra in Spare Time While Learning 4
o T ir show you

T laj rotl | start Mon Joh Sheets whie ] how to do
I¥ 1 i D v 1 pl:

t 3
" yeu eds of felle My Course /
Lisan i Course th 8¢

Get Ready Now for a Business of Your Own and for Jobs Like The?e“ //

5 years, Badio’s prowth hus 00y ja I

€ I Radio dive ¢ 1w Ing uti nse en:inee T
LaLK nd iy un § ) h 1ers 1esie 1 /

f Jiral Ire 1. buy or aying np to $7.5040 r. Dealel 3
P 3 ! renen, saledmen. b mamagers, and puy up to $100 / $ o
eck, tells about i i 5 e K

Television, Short Wave, Loud Speaker Systems Included / &
There i ortunity for you in Radie. Itg future Is certain. Television. short "vw‘-
wiyve, luml ker t hip talie Kaa automohile Ttadic Y\
aviation Rudio [ branch,  develom n By ele T
- Ilere is i reul futyre for thousatuds of p really /
" | I th N 1t 1. rraininge.
opens th or to kol hay and surcexs in this growj < -
Find Out What Radio Offers You 5 =
I am so sure N, R. I. ean train you satisfacturily that 1 / o Y c;i-'
™

%

e In writing to refurkd every penny of your tuitior
if you ure not tiztied with my lesson and Instrurtion N N
Rervice W completlon.  Get my 61-jwyze _hook of e O\ Y
1 1t's free to any ambitious fellow over 15 year \b\o‘ & & i K
of age. It tells yeu about Radie’s opportumities /&* 5 \é\\‘@s L3 3
about my ('our<e; what others are doing and mak LA N o #.
in Iiml out what Radlo offers you. No ol /
Y IAV'AL in an

lon. ACT NO Mail coupon in 6‘:‘"“

e pe, or paste it on a I postear

J. E. SMITH, President <4
Nat'l Radio Institute, Dept. 5;33/ o
e

%

Washington, D. C.

LS % o,
5

%

s,
14::;

Please mention SHORT WAVE CkAFT vhen writing advertisers
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IN THIS ISSUE: PROMINENT SHORT-WAVE AUTHORS

Goodall ¢ McCann

e Olsson

HUGCO GCERNSBACK
Editor

Contents for June, 1935

Editorial—“All-Wave Sets,” by Hugo Gernsback ... ... 69
Short Waves at the Hauptmann Trial..______ 70
Short-Wave Snapshots............._.... . . . .7
Short-Wave Scouts—Trophy Contest.......... . . .72
The Ionosphere—Where Short Waves are Reflected, by
W. M. Goodall, Radio Research, Bell Telephone Lab-
Oratories. .. ... 73
“Go-Get-"em 2” For the Beginner, by George W. Shu-
art, W2AMN. . 74

Magni-Dial Simplifies S-W Tuning, by H. E. McCann.... 76

SHORT WAVE SCOUT “NEWS” .o 77
World-Wide Short-Wave Review, edited by C. W.
Palmer. . e 78

A Good 6-Tube Super-Het Receiver, by Stanley Olsson.. 80

Short Waves and Long Raves—Our Readers’ Forum...._ 82
De Luxe 5-Meter Transmitter—Receiver, by Howard
G. McEntee, W2FHP................_.._ 84
Simplest HAM Transmitter Uses 802 Tubes, by George
W. Shuart, W2AMN_______..._......... " 86
A New 22-Tube All-Wave Receiver, by E. H. Scott...___.. 87
New Short-Wave Apparatus—The Browning 35, A 7-
Tube Super-Het “Kit” 88
New Multiple Antenna for All-Wave Sets 89
17-in-1 “Multi-Kit” Set, by W. Green 90
New Acorn-Pentode 954 Tube is Here! 91
The V-Doublet—A Practical S-W Antenna, by H. A.
Crossland ... 91
How to Eliminate Radio Interference, by Wilhelm E.
Schrage. ... 92

SHORT-WAVE STATIONS OF THE WORLD, Edited

by M. Harvey Gernsback.........................___._
$5.00 For the Best Short-Wave “Kink”
Short Wave QUESTION BOX
Transmitting Antennas
Book Review

F R A Y

e

Features in the July Issue

Beginners’ All-Electric Short-Wave Receiver—In which 4
Tubes =5.

New 2-Channel S-W Set Receives 2 Stations Simultane-
ously.

The Simplest Phone Xmitter. by Stanley Johnson, W9LBV.

Automatic Volume Control—How to Apply it to Short-Wave
Receivers, by Clifford E. Denton.

The Browning 35—Constructional Data

The “Switch-Coil 2,” by Ernest Kahlert.

A Mobile U.S.W. Station, by Maurice E. Kennedy, WSKQ-
W6BGC,

McEntee

66

e Scott e Schrage

¢ Shuart

H. WINFIELD SECOR
Managing Editor

RY

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 heen 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.

R

.
L W

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.

e e

e -

P Y e
! el

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 F. McCLURE. 919 No. Michigan Ave.
Publication Office 404 N. Wesley Avenue, Mount Morris, 1]
Editorial and General Offices - - - - 99.101 Hudson St.. New York. . 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

I e . -,

el

Y

gy

SHORT-WAVE CRAFT—Monthly. Entered as second class matter May
7. 1930, at the post office at Mount Murris, INlinois, under the zact of
March 3, 1879. Trademarks and copyrights by permission of . Gerns-
back, 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 Ist of every month. Twelve num=
bers per year. Subscription price is $2.50 a vear in the United States
and possessions. Canada and foreign countries, $3.00 a year. Single
copies 25¢c. 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. Eurepean agents:
Brentano’s. London and Paris. Printed in U. S. A. Make all subscrip-
tion checks payable to Popular Book Corporation.
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o « « SHORT WAVE ESSENTIALS

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 Becretary.

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 3c stamp to cover
postage.

FREE MEMBERSHIP CERTIFICATE

As Roon as Fou are enrolled as a memher.
a benutiful certificate with the LEAGUE'S
senl will be sent to you, providing 1uc in
stnmps or coln is sent fur malling charges.

Members are entitled to preferential  dis-
connts when buring radio merchandise from
nunerons firms who have ngreed to allew lower
prices to all SHORT WAVE LEAGUE mem-

®

$hort Wave€ rague

At o Duractrs Masting Kol an
M Vork Coty T U, i e Unitad
Btales of (msnss. the Shoct Waw Congue
Kas olasled

John § Miiller

& mambus of thes Longua.
30 0utnass whonsef thee soalfiate fine
l_.n.‘..ﬂ,....:‘:a,..am.w..

Bulopeld Lo

‘—.—n
Illustration of engraved free membership certificate

SHORT WAVE ESSENTIALS LISTED HWERE SOLD
ONLY TO SHORT WAVE LEAGUE MEMBERS
They capmot be bought by auyone unless

he has alrendy enrolled as one of the e
bets of the SIIORT WAVE LEAGUE or sighs
the blank on thiz page (which mrtomatically
enrolls hipy as & member. always provided that
he is a short wave experimenter, a glort wave
fan, radio engineer, radio student, etc.).

Inusmuch as the LEAGUE Is Internatlonal,
It makes ne differenceé Whether Fou are a
eltlzen of the United States or any other
coulttry. The LEAGUE is open to all.

Application for Membership
SHORT WAVE LEAGUE

SHORT WAVE LEAGUE 6-35

99-10) Hudson Street, New Yark, N. Y

). the mndersigned. herewlth deslire to apply for mem-
hershlp in the SHORT WAVE LEAGUE. In joining the
LEAGUE I understand that I #m not assessed for mem-
bership and that there are no dues and no fees of any
kimnd. 1 pledge mysell to abide by all the rules and reg-
ulutlons of the SHORT WAVE LEAGUE, which rules

you are to send 1o me on receipt of this anplication.

1 conslder myselt belonging to the following class (put

SHORT WAVE LEAGUE LETTERHEADS

A beantiful letterhend bas been designed for members' correspondence, It 18
the ofticial letterhend for all members.  The letterbead s luvaluable when it
beconies Devessary to deal with the rmdio industry, mail order houses, radio wanon-
fucturers, and the lke; a&s many houses have offered to give nietnbers who write
on the LEAGUE'S letterhead 8 preferentinl discount. 'The letterhead s also
ubsolutely essentinl when writing for verification to radio stations eitber bhere or
abroud. It sutomatically gives you a professional stamling. soc

A—SHORT WAVE LEAGUE letterheads, per 100.................

OFFICIAL SHORT WAVE LISTENER MAGAZINE

The finest maguzine of itg kind ever published—totally different in get-up aml
contents from any other.  Contaluns the largest lstimg of short wave stations in
the worll, up-to-the-mimnte.  necluding  “Poliee.”” Pelevlsion’ and  short-wave
stations, ax woeil as a speclal list of the star short-wave stations with thelr fres
quetcles and call letters.  Also contains photes aml desceriptions of short-waye
broadeasting stations in various parts of the world with photos of shart wive
stulio artists—Iiow to locate *“weak' (listance statlons. aml other hints for the
ssliort-wave Hstener”—Questlon and Answer Department for the  “listener'’—
Sitver Cup Trophy for hest plisto of reuders’ listening 'Posts,” ete 2 ¢

B—Official Short Wave Listener Magazine Prepaid

RADIO MAP OF THE WORLD AND STATION FINDER
The finest deviee of its kind published. The world’s map on heavy hoard is
divided §nto 23 scctions, while the rotary dise shows you lmmiediately the exact
time In nny furelgn country. Invaluable in logging foreign stations.  Also glves
cull letters assigned to all nations.  Slze 1172227 N 2sc
C—Radio Map of the World and Station Finder .. ... Prepaid

GLOBE OF THE WORLD AND MAGNETIC COMPASS
Tuis highly important essential is nn ornament fur every den or study. It = n
globe, 6 in. in diameter, printed in fifteen colors, glazed in such a way that it can
be washed. This globe Lelps you to intelligently log yonr forcign stations.  Prame
is of metal. Entire device substantlally made. and will give an attraetive appear-
ance to every station, empbasizing the long-distance work of the aperator. 1
D—Globe of the World Prepaid L

SHORT WAVE LEAGUE LAPEL BUTTON
This beautiful button is made In hard enamwl in four colors, red, white. blne
nod gold. 1t measures three qnarters of an ineht in diameter. By wearing thls
button, other menibers will recognize you and it will give you n professional air.
Made in bronze, gold filled, not plated. Must be seen to be appreciated. 35c
E—SHORT WAVE LEAGUE lape! button Prepaid
EE—SHORT WAVE LEAGUE lapel button, like the one described
abore but in solid goll. .. pe ..... Dacoanoaacao Doooaoa I'repaid 52'00

SHORT WAVE LEAGUE SEALS
These Seals or stickers are executed fn three colors and measure 1% in. in
diameter, and are gummed ot one xide. They are used hy Hielnbers to aflix to
stationery, letterhemls, ebvelopes. postnl eards and the like. The renl slgnifics
that you are a member of the SHORT WAVE LEAGUE. Sold in 26 Jots or
multiples only.
G—SHORT WAVE LEAGUE seals per 25, Prepaid @€

SHORT WAVE MAP OF THE WORLD

This beautiful map, measuring 18x26 in. and printed in 18 cotors i8 indis-
pensable when hung in sight or placed “‘under the glass™ on the table or wuil of
the short wave enthusiast. It contuing a wealth of information such as distances
to all parts of the world, litical pature of the country in which a broadeast
station is loented, ete., and from the mauner in which the map is hlocked off gives
the tlme {n diffcrent parts of the world at o glanee.

—SHORT WAVE Map of the World Prepaid

PLEASE NOTE THAT ABOVE ESSENTIALS ARE SOLD ONLY TO
?l%hgsg?sl’r%l;l ’ll';HE LEAGUE—NOT TO NON-MEMBERS WITH EXCEP-

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

1f you do not wish to mutilate the mazagine, Fou may copy either ot both coupons
on a sheet of paper.

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

Mk LELE L}
e r-.ﬁ_ T
"!l'l /JL_’.J-. "_u." "l“'“- ”-E’E-I b g
':.."hﬁj.r'it_;:: 1 ’...."JJ‘}! | | A
EATH i 0
| | 1l ,r hestrere | FE
!_}f_,-l !:l_ LY 55 ceaas
G—15¢ for 25 -":_ i i | ke, |
B
plal hE B L P
W | er | otneserd Lo i
{ -:-r 51:51":"";' esadn L.;'F .1.“. i | | |
TEELLL B LR
GhsratisatrslAstindintt
s F—25¢ cach

FOR MEMBERS OF THE SHORT WAVE LEAGUE « o o

A=—50¢ per 100

E—35¢ each

an X in correct |5;'m-e): Short Wave Experimenter O
Short Wave Fan [J Radio Engineer [J Student O3 SHORT WAVE LEAGUE. 99101 Hudson Street. New York. N. Y.
1 own the foilowing radio equipment: Gentlemis
1 sm alrendy &n -..mue:‘: mem}ur in cmisl‘!:)lq' v‘\l/:.\'E ‘}-E:Gl'l: o]
. sbblicaticn 1o this FoUpG
Transmitting S ;-l::';',,':.:,',.::'ml:l'oﬁ:- 1ok thort wave essentinle »8 bibted 1 this zdvertisement
Cor VI PP 7S OOV B | (R 1T ottt o O e - e B N P S e P i et
Teceiving
Name
A for which 1 anclose 8 L N e e e
ddress (The LEAGUE sccepta money order. eash of Bew U. 8. Stampe in any desomisation. Register cash and stampe.)
City and State. - N Oy B o B S e 5 B A b e = e L LT, IS MR S
o R O S e I e e Y L P
Country — 525 City end Riate i
1 enclose 10c for postage and handiing for my Membere Countsy : . i id
ship Certiticate.

Please mention SHORT WAVE CRAFT when writing advertisers
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MAIL COUPON TODAY!

f
- RADIO PUBLICATIONS, Dept. SWC-6
103 Hudson Street, New York, N. Y.
a, Gentlemen: Enclosed you will ind my remit-

|
| |
| |
' :
i 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 I
| returned to you within three days if I am not |
completely sutisfied, and my money refunded.
|
| This offer good in U. 8. A. only. 1
| |
| |
| |
| |
| |
| |
| |
. 2

NAME .

ADDRESS .

CITY STATE ...
(Include 15¢ extra to cover mailing charges)

N A T

SOLD ON A
MONEY-
BACK
GUARAN-
TEE IF
NOT
SATISFIED

SHORT WAVE CRAFT for JUNE, 10335

Save $1.98

Just As Long As the
Supply of this Book Lasts

SHORT WAVES

By €. R. Leauéz and R. B. Gable

384 PAGES—Over 345 ILLUSTRATIONS

Astonished at the low price we offer this book? You should be! It represents THE
GEEATEST HADIO BOOK YOU EVER HEAkD oF or read ahou!. You SAVE $2.00 on a vol-
ume that rewularly 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 0N TO YoU.

“SHORT WAVES" is written by Leutz 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 LEUTZ Transoccanic Receivers. Mr. Robert Gable owned and
operated one of the finest low power broadeasting stations in the country. He is well
known as an experimenter and research worker in seientifie fields.

Considering the value of this book for data alone, its cost should really be more than
originally asked. But when yau 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 Vvery exvensive 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 The supply of these books
you will be satisfied with is not expected to last
y"xl'vﬁ‘gl'{_y of ".b?lORITi “SHORT WAVES” is the | long. Once they are gone
w - that it is ao most important and compre- no additional copies will
om & moncy-baci guar- Qpoocive  vol f short- | b ilable. ORDER
awtee. If within three G yolume) [0 .S Oty Rkl

days you find that this [ Waves ever published. This | NOW—be sure to tell
buok is not worth more [ book has EVERYTHING on | vour friends about this
than the dollar you paid. § short-waves—it literally con- | remarkable book value.
then return the book to Wiains a complete education | Send the coupon today
us—your purchase price f J© short-waves for your copy of *SHORT
will be immediately re- e WAVES” by Leutz and
funded. Gable.

Partial Contents of “SHORT WAVES”

HISTORICAL REVIEW port—_onshderation in Deslgn—Consiructional De-
Maxwell—Hertz—>Mar anl—Loder—Plekard— Yacu~ taili—owtincment to Short VWave Work—Foreign
um Tuhe Invention—Early Power Tubes—Hirst Long Developments,

Dristanee  Radio Telephons—Water 1'ooled Tubes — TELEVISION

lmproved Filument  Conetruction —Pioncer ateur General Conslderations—Transmitter Tand Width—
Resulta—Loopo— Multiple Tuned  Nuennae—Wave Nead of Standarilization—{'olored Televislon— Barly

Antennae—=short- Wave Directlonal Antennae -I'rog- Televislan tnventtons—Jenklns Drevelopments—Trans-

ress in Radio Telephony—xiart of Broadeasting— 1 er Designs  Tmportance of Special 1teceiver he-

Chanes in Broadeast Receiver Destgnsi—Dienamie i—Seanning  Equipthent —tmpmr syn-
T

¢ of

Smnlst‘ﬂ—llenmlg BroidegstIng —shipto- e R~ chronizat ic cleslsion  Lamps—General  Klectrlo
tlio Telephony  Xide 13amd Transmi-sion—und other bevelobments—Repraduction en a  Large Scale—
important historical developments, Cutlwxde Ray Tube Develonments.
SHORT WAVE PROPAGATION AIRCRAFT RADIO EQUIPMENT
Laug Distanie  Propertie.—N; shleldlng Ff- Bureau of Standard Development—Iitadio Frequen-
fects—Ohservations  on e Ennd—1nitial ey Lalmrators—Nireraft Revelvers—I'mver xuilies
Amateur FKaiperiments—Simple  Radiation  Light —Ilunition Interference —IRtemote Tuning Controls—
Analogy—The  lonized Region—Kennellov—1le., vl~ Alrcraft Antennae  Guiding Afeeraft—Radlo 1Rangs
side Layer—a'ritical Wave Lengtho~—Ground Waveg Beacons—Nirport Fauipment—Directional Transmit-
—MAetual Jtesules, ters—XNuvigation.
COMMERCIAL RADIO TELEPHONY SHORT-WAVE BROADCAST RECEIVERS

AND TELEGRAPHY Early  Desluns—Regenerative ("lrcufts—Advantages
Tnternational Telephone and Telegraph Systemg=— of Superhieterodyne Clircults—Schematie Dlasrams—

—= Siandard Superheteralyne Adapters.
Superlielers-  YLTRA SHORT WAVES (Medical and

Arex dosered — Power  Requireme
Transmitter—Associated  Equiptnen

dyne Receivers —Receiving Circulta—New York to o &
London 1'ireutts—\Wavelenths SelertedeeDetalls of Surgical Applications)
(rher Systems. Artificial Fevers—Relation of Tleat to Disense—
SHIP TO SHORE RADIO TELEPHONY Rhort Wase 0seillators—Gall Fly  Experiments —

Abparatus Used—>Magnetran— Theoretical «'onslder-
atlons—~UQsciilating |‘irru|l—Prm|u_enre anul _I'm\-er
Consideration of Sulla?le r[:"re";l’l\‘llr‘i|?-'—E]H'lr||‘I| '\':m'I'r:"'&"*l.—'zll“_"'P'I"‘;'eﬂ:ﬂ"rﬁ:";;"}‘-{;‘;:g‘;“h Knite—
Interference on  Ship  lioard—Directive .Antennae Mt i - 5 -
Adsantages—oastal - Reveiving  and Transmitting AMATEUR SHORT-WAVE EQUIPMENT

Farly Experiments—Point-tn-Toint Measurements—
Deal  Iteach Transmitter—First IPubtie serslee—

Station— Automatic  Volume  Control — Technical Amateur (™ featlon Eaqui —RaHo Tele-
Uperatori—Future Develonhments. graph—Radlo Telephony—Typical Apparatus—Oscll-
DIRECTIONAL ANTENNAE laturs—Freauency  Daihfers—Linear _\mplifiers—

Transmitting Antenna at Madrid—Methods of Sup- Modulator Unit—>Miscellancous Subijects.

Don't forget that this comprehensive votume is sold on 2 MONEY-BACK GUARANTEE. 11 you are not
satisfied with it. return it within three days for refund. Use the coubon at the top for ordering your copy
of "SHORT WAVES’' by Leutz and Gable.

RADIO PUBLICATIONS
103 Hudson Street New York, N. Y.

P'lease mention SHORT WAVE CRAFT when writing advertisers
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H. WINFIELD SECOR, MANAGING EDITOR

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 broadecast 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 distinet 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 engincering 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. Chiefiy, 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 nccessity.

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 lies. 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 automatie 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 amn 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 conelusion 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 manufacturcr because it
takes time and effort, as well as capital, to develop new sets.
There is alzo 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 teo
the experimenter. Thus, SHORT WAVE CRAFT magazine,
has for many vears 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 hest 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 pionecring and adventiring spirit is still rampant in
the breast of cvery younyg man who has the radio fever, and
this is apt fo continue definitely, When it is tmpossible
for the wouny man to become an exnlorer in person, at least
he ean become, with medest weans. an explorer of space,
for there is nothing quite so exciting as building a hrand
new set with bhrand new means which the radio art places
«at! the radio enthugiast’s disposal.
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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 June 1

Editorial and Advertising Offices, 99-101 Hudson Street, New York 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.

Awtaararutoutarotatabalababubababetabuiad el ol abububatatobut et obobab bl

@® SHORT waves played a very important rdile, 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. [t 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 ehair.

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 Impriscnment” 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 CRAFT for JUNE, 1935

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- e
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 fact 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 hureaus
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 Duily 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
imprisommment was Hauptmann’s fate!
(Continued on page 103)

g g g g g g g g o

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 hrief-
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.

[ R N e
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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 teb-
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 Electiric 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 Schenecindy, 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 transmitter.

Shades of Heinrich Hertz! Yep—a Ham station of 1916
vintage! Transmitter, receiver. an’ everything. On the
wall is a membership certificate of the “"Radio League of
America,” established by Hugo Gernshack, editor of this
magazine, This station operated on 200 meters, real short
for that period, and the receiver was a “l-tuber,” chserv-
able in the center of the photo. Note the rotary spark
gap at the right and the oscillation transformer made
of copper ribhon, just below the gap! oswell J. Parker.

AA Japanese liam operating an amateur transmitter and
receiving station in Japan under the license call J1IDM.
The picture shows 18-year-old Seichiro Handa, a stu-
dent; apparently he has not heard of the depression
(a very common suhject of conversation in the occi-
dent) judging by the size of the meters on his control
hoard ahove the table. More power to him!

. M e g oo o oo ]

A\t the left—fourteen-vear-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 GZAFV.
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SHORT
WAVE

SCOUTS

SHORT WAVE

i e b

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 mnot fuil to re-
member that ull the entries must now
be entered according to the new rules
which are hercwith reprinted for the
benefit of those who tntend submitting
lists of stations. Read the new rules
carefully!

Briefly they are: The Trophy will go to the
person submitting the ‘‘greatest number of wveri-
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 Ke.  Daily, 8—10:30 p.m.; Estacion
Radiodifusora Miramar, Panama City,
Rep. of Panama. "Radio Miramar™

COC 6010 Ke. Daily, 9:30—11:30 a.m.. 1—7
p.m.; Sat., 11:30 p.m —12:30 a.m.:
Huvana, Cuba.

YV5RMO 5850 Ke. Daily, 5:15—9 p.m.; Mara-
caiho, Venezuela. "Ecos del Caribe™

COH 9428 Ke. Daily, 5—6, 8—9 p.mi.: Havana,

b

Cuba.

HIX 5980 Kc. Tues.. Fri.. Sun.,, 8—10 p.m.:
Santo Domingo. D.R.

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

DJA 9560 Ke. Daily, 8—11:30 a.m., 5:15—9:15
p.m.; Berlin, Germany.

DIN 9540 Ke. Daily, 3:45—7:15, 8—11:30 a.m.,
5:15—10:45 p.m.; Berlin. Germany.

DIC 6020 Ke. Daily. 12—4:30, 5:30—10:30 p.m.;
Berlin, Germany.

Radio-Coloniale 15243 Ke.
1 p.m.; Paris.
Radic-Coloniale™

Radio-Coloniale 11875 Ke. Daily, 11:15 am.—

:15 p.m.. 3—6 p.m.; Paris, France.

*‘Ici Paree Radio-Coloniale”

Daily, 7—11 a.m. or
France. *“lIci Paree

Radio-Coloniale 11720 Ke. Daily. 7—10 p.m.. 11
p.m.—1 am.; Paris, France. "lei
Parce Radio-Coloniale™

YV3RC 6150 Ke. Daily, 4:30—10 p.m.; “Radio-
difusora Venezuela,” Caracas, Vene-

zuela.
PRADO 6620 Ke, Thur.,, 9—11:30 p.m.: Radio-
difusora de "“El PRADO,” Riobamba,

Ecuador.
PRF5 93501 Kc. Daily exe. Sun.. 5:30—6:15
p.m.; Comp. Radio Internacional de

Rrazil, Rio de Janeiro, Brazil.
GRU 12290 Ke. Irregular; Rugby, England.
GRS 12150 Ke. Irregular: Rugby. England.
GCB 9280 Kec. Irregular; Rugby. England.
YV2RC 6112 Ke. 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 Ke. 11:45—1 p.m., 5:30—10 p.m.;
“La Voz de Barranquilla,”” Barran-
quilla, Col.
PRADO 15410 Ke.
uador.

Ec
CTI1AA 9600 Kc.

Sun. afternoon; Riobamba,

Tues.. Thur., Sat., 4:30—
p.m.;: "Radio Coloniale.” Three
Cuckoo Calls. Lisbon, Portugal.
HC2RL 6666 K¢. Sun., 5:45—7:45 p.m.; Tues,,
9:15—11:15 p.m.; Guayaquil. Ecuador.
PCJ 15220 Ke. Irregular—Relays PHI Sun.:
“Philips Radio.” Eindhoven, Holland.
HJ1ABG 60425 12—1 p.m., 6—10 p.m. daily:
Sun., 1—6 p.m.: Barranquilla, Colom-
bia.
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“TROPHY CuUpP"
WINNER

Presented to

SHORT WAVE SCOUT

ROBERT GRAIIAM,
FLiNnT, Mich.
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For his contribution toward the
advancement of the art of Radio

Magazine

@ ON this page is jllustrated 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 & most imposing piece of work,
and stands from tip to base 224" The
diameter of the base is 734" . The
diameter of the globe is 514”. 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 be an-
nounced in the following issue of
SHORT WAYE 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” a»
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 Ke. Daily. 36 p.m.; Moscow.
RNE 12000 Ke. Sat., 10—I11 p.m., 6—7, 10—
1! a.m.: Moscow, U.S.S.R.

CEC 15865 Kc. Irreeular; Santiago, Chile.

CEC 19680 Ke. Irregular: Santiago, Chile.

VK3LR 9580 Ke. 3—B8 a.m., daily: Lyndhurst,
Vietoria, Australia.

TGF 14485 Kc. [Irregular; Guatemala City,
Guatemala.
LSN 9890 Ke. Irregular; Hurlingham, Argen-

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

LSQ
na.
DJE 17760 K¢, 8—11:30 a.m., daily: Berlin,

Germany.

I2RO 6085 Ke, 6—7:30 p.m., Mon., Wed., and
“ri. ; Rome, Italy.

CJRX 11720 Ke, 8—12 p.m.. Sun. 3—10 p.m.;
Winnipeg. Manitoba.

CJRO 6150 Kc. Same as CJRX: Winnipeg,
Manitoba.

CGA3 13283 Ke. Irregular; Drummondville, Que-

ec.
CGA4 9330 Ke. Irregular: Drummondville, Que-

tina.
14845 Ke. Irregular ; Hurlingham, Argen-

hec.
CGA8 4905 Ke. Irregular: Drummondville, Que-

er.,

VESDN 6005 Ke. Sat.. 11:30 p.m.—12:30 a.m.;
Montreal. Quebec.

VEIGW 6090 Ke. Mon., Tues.,, Wed.. 3-12 p.m.;
Thurs., Fri., Sat.. 7 am.—12 mid-
night. Sun., 1—9 p.m.; Bowmanvilie,
Ontario.

UNITED STATES OF AMERICA
WNC 15055 Ke. Irregular; Hialeah. Fla.
KWQ 15115 Ke. Irregular; Dixon, Calif.
KWU 15355 Ke. Irresrular: Dixon, Calif.
W2XAF 9530 Kc. Daily, 6:30—11 p.m.; Sche-

nectady, N.Y.
W2XAD 15330 Ke. Daily, 2:30—3:30 p.m.; Sche-
nectady, N.Y.
(Continued on page 120)
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% The lonosphere—

Where Short Waves

.'.jﬁ Are Reflected = w.m coodar

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.

iy iy iy iy Ty Ry

® 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

*Radio KResearh, [e)l Telephone Liboratorles.

Ty

to the earth at great disiances from
the transmitter by being retlected frem
some of the upper layers of the atmo-
sphere.  Without such a reflecting
reglon, long-distance radio communica-
tion by short waves would be impossi-
ble. It is obviously desirable to have
as sound a knowled§e 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 mdependently 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 tc the bitter end that a conduet-
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 1onized region of the at-
mosphere, Ultra-violet light from the
sun is, under favorable conditions, a
po“erful ionizing agency, and might
well produce these ionized regions.
From measurements made by the Lab-
oratories during a recent solar eclipse,
noreover, it appears that the sun is
largely 1espon51ble for mmzatlon 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—l‘hoto at left:
Tonosphere measurements
are made in a small build-
ing with transmitting
and receiving antennas
stretched ahove it.
%

Fig. 3—A pattern on 2
cathode ray tube furnishes
the necessary data for cal-
culating virtual heights.

@ —_—
Fig. T7—{Left) Possible
multiple paths for radio
«— transmission.

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

77707 7

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 ahove 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
{Continved on page 116)
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CO-GET-ecm 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.
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Physical and schematic diagrams of this excellent 2-tube
“battery-operated” receiver.

By George W. Shuart
W2AMN

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 shewn 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
L1, 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 C1 is shown as 140 mmf. It could also have been
expressed as .00014 mf. By looking at the figzures 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 m. 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 R1 is 2 megohms or two million ohms. To
change ohms to megohms we perform the same operaticn
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 vour set fails to oscillate on the low waves, disconnect
the antenna from the set and if oscillation is obtained
vou 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.

1f 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

Tn the audo frequency portiocn 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-

WWW.americanradiohistorv.com
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BECINNER =
GIVES 3-Tube Results

erate a magnetic speaker on the average station, although
the receiver is best suited to earphone operation.
between the audio stages and the detector is accomphished
by the two condensers C4 and CH, resistances and con-

1935

The “Go-Get-"em 2™ in
operation—So simple
to fune ahyone can
roll in the *“*foreipns™
half trying.
is also extremely
quiet as it ix battery-
operated.

Coupling r{nlhnul

densers being used in place of the usual transformer. A

very important consideration in the audio amplitier is the
grid bias (C bias) which produces better tone qual-
ity and lowers the plate current ot the tubes and thus
results in a considerable saving in battery power.
he used;
the full voltage should be applied to the grid
of the 33 and the grid veturn of the nhrst

Three 4.5 volt C batteries should

stage should be connected at the
4.5 volt tap nearest the plus side of the
group. [n 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 eliminate any tendency of the an:-
plitier 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 RI* portion and securely soldered
connections throughout the entire set.

By short leads in the RIF 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 concenser, the grid condenser and
the grid-leak. Place the ditferent 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
nade any longer than necessary. Other
than the length of the leads the next
important consideration in set con-
struetion is the manner in which the
leads are soldered. Use a hot iron and
be sure that the jeint is not moved
until the solder is cooled, otherwise

the joint will be ineffective.

The battery power needed to run
this receiver consists of three 45 voit
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. It one
has no voltmeter for measuring the
voltage, then the rheostat should be
turned on no farther than the point
which gives proper results.

f'arts List for Beginner's Set
1—140 mmf. variable condenser, Ham-
marlund (Bud).
1—100 mmf. condenser, Aero-vox.
1—pr. phones. Cannon-Ball.

75
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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—14 meg. resistors, Lynch.

1—2 meg. resistor, Lynch.

1—20-ohm rheostat, Electrad.

1—Set of plug-in coils Na-Ald, (Ham-
marlund).

1—{-prong isolantite socket, National.

I—6-prong isolantite socket, National.

(Continued on paye 114)

Top and hottom views of the excellent beginner's receiver, showing placement of the various
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GNI-DIAL $-W Tuning

By H. E. McCann

POINTER TO BE AS
LIGHT AS POSSIBLE.
TIP TO BE SLIGHTLY
BENT

LRIGIDLY FASTENED ON THE
KNOB BY GLUE OR
OTHER LIGUID CEMENT

POINTER BENT TO CLEAR ANY
CBSTRUCTION ON THE FalE
OF THE CABINET

DAL

POINTER

DETAILS OF POINTER ON
A DOUBLE TUNING KNDB

SEGMENT OF A GRADUATED DIAL 20" IN DIAMETER INSTALLED ONTHE

FACE OF A CABINET. AND POINTER ATTACHED ON THE TUNING KNOB.

THE DIAL DIVIDED IN Y32 OF AN INCH, wHEN THE POINTER MOVES

7 INCHES ON THE DIAL OR 224 DISTINCT MOVEMENTS THE ACTUAL

TUNING KNOB WILL MOVE ONLY 7716 OF AN INCH. '

INSIDE THE 7/16" SPACE 1T WiLL BE IMPOSSIBLE TO MAKE 224 CLEAR AND
DISTINCT MOVE MENTS. WITH THIS ARRANGEMENT STATIONS MAY BE TUNED IN
AND OUT WITH A MOVEMENT OF ONLY
THIS DESIGN CAN BE MADE LARGER OR SMALLER AS DESIRED, BUT THE LARGER
DIAMETER THE BETTER FOR FINER MOVEMENT OF THE POINTER .

20" DIA. DIAYL -~

DIAL ARRANGE-
MENT ON A
SINGLE TuNING

TUNING KNOB —

DIAL ARRANGEMENT ON A DOUBLE TUNING KNOS RADIO.

/8 OF AN INCH ON YHE DIAL.

T

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

® 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 leng 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

actual tuning device.

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.

FE ERF I )
o

PRI N N N e
o

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 knoebs may have a long peinter
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

www americanradiohistorvy com

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 he
figured out and the form of the dial
and its angular spread will in many
cases 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 puge 103)
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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 19-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 19-meter Dband
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 eomes in very loud. The call
of this station is hard to get, as some-
times it scunds like YVGRV 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; L3N on 30.30 meters:
DJIN 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 ke, or 48.8% meters. They
operated from 12:20 to 2:20 p.m. and from
§: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 ke. or 19.84 nmeters; 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, P’a.

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

2RO Rome, Italy, has changed the wave-
length for the afternoons and South Am-
erica broadcasts to 31,13 'meters, and
lately CTi1AA has been on 31.238 meters,
the same wavelength as that used by
Wi3XAU.

WIXAA on 49.314 meters has heen broad-
casting a German program, mornings 9:45
to 10:45 a.m., E.8.T. Don't mistake this
with one of the new German transmitters.

Some morning at 10:25 a.m. set your
dial at 19.34 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; DIJA,
DJN, and DJB, for North America at 10:00

a.m,

DJD on 25.49 meters hroadcasting 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, 31.28 meters, is coming in fine;
they call themselves the “Voice of Pana-
ma.”

HI1A in Santiago de Caballeros, Domini-
can Republie, 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 bhirdseye view of Phil-
}ip';si Radio Laboratories in Huizen, Hol-
and.

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 5186,
Freeport, Pa.

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

® STATIONS heard and logged this
month are: GSA — GSB — GSC —
GSD — GSE — GSF — GCW — DJA —
DIC — bJD — DJE — DJN — ORK —
EAQ — HBL — HBP — CT1AA — CT1GO
—13.4 meters and 24.2 meters—FYA, 19-
25.2-25.6 meters; HVJ 19.9 meters; Rome,
on 31.13-49.3 meters; RW135, 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.
HJ1IABB — HJ4ABE — HJIABD, 412
meters; HJ4ABA — MEDELIN, 25.7;
HJ4ABB — HJ4ABD — HI3ABE —
HJ4ABL, 49.1 meters; HJ1ABC, 49.65 me-
ters; HC2ZRL — HP5B — HI4D, 16 meters;
HIH, 44 meters; HIIA, 48.6 meters;
YV6RV — YV3RC — YV2RC — YV4RC,
47 meters; YVSRMO — HJN, 49.4 meters;
COC — COH — CO09GC, Santiago, Cuba,
48.8 meters; YNI10DP, Managua, Nicaragua,
47 meters; PRF5, PRADO, 45 meters;
OAX1B, 48.1 meters; OAX4D, 51.8 meters;
TIEP — TIGPH, 51.7 meters; XEBT —
HC2ET, 65.2 meters; COSRY, 42.05 meters;
CJRO — CJRX — VEIGW — 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, 19-25-19 meters; WBXK, 19-
25-49 meters; W3XAL, 16-49 meters;
WIXF, 49 meters; WSXAL, 49 meters;
WIXAA, 49 meters; WBXAL, 49 meters;
KEE, 38.8 meters; W09, 48 meters; SG7,
45 meters: WIXAL — WIXK — W3XAU
31 and 49 meters; YDA, 491 meters;
VEK2ME — VEK3ME — VK3LR.

Also many unidentified stations heard
mostly in South Ameriean; 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 Iong, 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 ke, 50 watts, Dept. Com-
merce, Philadelphia, Pa. Lighthouse Serv-
ice: GAS, 215 meters; WIXBS, 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
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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.8.1%., at the end of the month.

VEYAS on 6,425 ke, Fredericton, N.B,,
Canada, is heard evenings relaying CRC.

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

CSL on 6,140 ke. “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—8,750 ke.—20 kw. Vertical
blet Antenna.

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

JVYN—10,660 ke.—20 kw. Vertical Dou-
blet Antenna,

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

Daily service hour for relaying JOAK—
7 p.m.-5:40 p.m. (next day) E.8.T. Address
above station as follows: Kokusai-Denwa
Ksaiha, Ltd.; Osaka Bldg., Kojimackiku,
Tokyo, Japan.—Frank Hogler, 222 Wyckoff
Ave., Brooklyn, N.Y.

Dou-

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-nieter 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
IZRO 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, 5, 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 ke, 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.
Iencia, Venezuela, has changed its fre-
quency to 6520 ke, HJ3ABH, 5,970 ke., is
heard irregularly at 10:00 p.m. The Bo-

(Continued on poge 109)
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WORLD-WIDE SHORT-

Ultra-Shorts in Germany

® DER QUALITATSMARKT, a German

nmgazine, 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

L |

This is a pmture 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 b-
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 onc-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.

A-

@

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 ua 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 torrespondmz tuning condenser,
data for which are given dozens of times
in each issue of ﬂll! magazine, he will
have no difficulty in reconstructing these

foreign circuits to try them out.

noises, this filter will help to keep the plate
\olt‘u:es steady, which is an aid to receiv-
ing weak and far distant stations.

B+ Max,
>

B+2

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 broadeust receivers.

To permit the noise level and hum to be
reduced sufficiently, Practical and Amateur
Wirelezz, 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 R1 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 froin the “B” unit to the receiver.
In addition to reducing the hum and line

Power supply filter for short-wave get.

A French Short-Wave Converter

@® TIE 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 Octode
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.

(.‘;}

MMF

FILTER
= CHOKE

Circuit diagram of the French short-wave converter using 2 tubes.
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An English Amateur Transmitter

® A RECENT issue of Wireless World

contained a deseription 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 c¢oil 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. Diagram below at left,

k.B+ 250v

B+ 150V
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Some German Ultra-Short Wave
Experiments

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

was recently described in DBastelbriefe der

Drahtiosen—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 filamient 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.

Simple ultra-short-wave oscillator.

Improved S.W. Frequency-
Changer

@® IN employing pentagrid converter tubes

or heptodes as they are called in Furope,
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
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Diagram of improved frequency changer.

grid cireuit and if a grid-cireuit 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 eannot 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 tneters.
The grid circuit trimmer only changes the
oscillator frequency by a few hundred cy-
cles, which is a negligible amount,


www.americanradiohistory.com

80

SHORT WAVE

CRAFT for JUNE, 1935

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 DParts ‘

1 Chassis (Aluminum) 8”x16"x2” (Blan.).

1 I’anel (Bakelite) 7”x10“x3 16" (L.C,A.)}

1 Power transformer (Kenyon).

1 2-Gang Var. condenser 00014 mf.
(Hammarlund). |

1 Var. condenser (Star) 000145 mf.

4 6-prong wafer sockets (Na-Ald).

2 {-prong isolantite sockets (Hammar-
lund).

1 7-prong isolantite socket.

1 d-prong wafer socket (Na-Ald).

3 465 kc, intermediate trans. (Hammar-
lund).

2 Sets of coils (Bud) § prong.

2 Coil shields (National),

1 Voltage divider—15,000 ohms (Elcc-
trad).

2Electrolytic cond. 8 mf, each
(Sprague).

Dial (Crowe). 1 R.F. Choke. 85 MH,

10,000-0hm resistor (V,R.R.} (Electrad),

500,00-ohm resistor (with switch)
(Electrad),

25 mf, Electrolytic condenser (25 volt)

(Sprague) (Aerovoxi,
mf. fixed condenser

(Aerovox).

01 mf. fixed
(Aerovox),

1 mf. fixed
(Aeravox).

00025 mf. fized condenser (Aerovox).

25.000-ohm resistor (Lynch).

300-obhm resistor (Lynchy,

200.000-0hm resistor (IL.ynch).

500-chm resistor (Lynch).

Single-Pole.  double-throw
(L.C.AD.

Tip jacks (phones) (1.C.A.)

Roll hook-up wire.

Knobs.

Tube shields (Hammartund).

Dial light and bracket. |

A.C. cord and plug.

Speaker; 2800-ochm (field).

Tuhe 80 (RCA Radiotron).

Tubes 58 (RCA Radiotron).

Tube 57 (RCA Radiotron).

Tube 2A7 (RCA Radiotron).

Tube 2A5 (RCA Radioctron).

-

(400 volt)

[ - |

condenser (100 volt)

—

condenser (100 wvolt)

switch

[ T E L Ty CR Y 5]

well as the police broadcasts, the regen-
erative with one tuned stage is prac-
tically useless. When the police come
on they occeupy the whole dial and the
local broadcasters overpower and
blanket what short wave signals are
picked up. The tuned radio frequency
1s 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 eon-
struct. The receiver to be deseribed
is 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
regencrative 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 uwnit. 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 2AT 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 eoils. This mixing part of the
radio, as it is sometimes called, should
be wired very ecarefully 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 seclectivity and sen-
sitivity. “58’s” uare used in these two
stages because of their high amplifici-
tion and sharp cutoff characteristics.
The intermediate frequency of 165
ke. 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 BT 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.
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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 velume control
is placed in the grid cireuit 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. 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

N Ty Ty Ty Ty Ry Ty Y

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-tuhe super-het short-wave

receiver. It uses plug-in coils.
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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. [ 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
10-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. [ 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 1 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 1 wish to say that I hope your

P

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

o PN P e

readers get as much
kick out of reading
SHORT WAVE CRAFT
as [ do. Most of my
pen-pals get it and
so we have that in
common to talk
about, When writ-
ing to my 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
$.W.C. Reader.

Avrrep 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, ag you have certainly been a
very active short-wave enthusiest.—Editor.)
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e
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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

R R R

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

WwWWww.americanradiohistorv.com

wood cabinet, 10 inches by 24 inches by 14
inches deep. The Balsa is 2 inches thick
as well as the front bafle 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
cubinet show range of the coils for booster
and frequencies of the important S.W. sta-
tions.

S. W. W. Awmiss,
¢/o Standard Fruit and Steamship Co.,
Union Bldg..

New Orleans, La.

(Congratulations on the excellent way
in which you have arranged your Midwest
All-1Vave receiver together writh your Pos-
tal Booster, Mr. Amisa. You have the right
idea in arranging your loudspeaker in a
good-size cabinet with a substantial baffie
as shown in your phote. The balsa wood
should make an ercellent baffle us it should
not reflect or transmit sound waves; a very
ingenioua 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 Vietor 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 catehes: CGA,
VEYGW, VESCL, CJRO, VEYOR, VYW,

GCB, GCW, GSA, GSB, GSC, G6RX, G3A5,
and GTLO.

I heard a station in Berlin, Germany,
working WEM and WEN but he gave ne
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call.  Also: DJC, COC, FTN, EAQ, XIF,
L2RO, IRS, IRA, CT3, RQ, HI1A, NMS,
NFB, LSI, TI4{NRH, HJ3ABF, HJIABB.
YV3BC, I'SK, HI4ABE, 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!
do I roll them in now with a waliop!

Well, T guess you have heard enough from
me for a while—1 would like to try for
one of your “trophy cups.”

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

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

We are very glad indeed, Harold, to
learn that yoit have had such cxcellent sue-
cesg with the 2-Tube Superheterodyne. [t
iz guite surprising what very fine results
can be obtarned on a 2-tube super once it
s properly adjngted and tuned. You have
undoubtedly received your Short-Wave
League membership certificate and we pre-
#ume that you have had it framed and have
already hung it on the wall of your shack.

-Editer,)

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 row listening to Germany while
writing this letter. I am making a list
below that I have heard; HJ4ABE, VK2ME,
GSD, VK3ME, HJ4ABB, WIXAZ, WSXK,
VESGW, WIXAA, WIXAL, GSC, GSB,
ILJIABB, W2XE, HKD, W2XAF, VESAP,
W3IXL, WIXAU, WIXF, EAQ, W3XALB,
WI3XAU, DJC, VE9CL, HKC, W3XAL.

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

JOEN W. PorTTs,

913 Seward Ave.,

Akron, Ohio.

tWell, the 2-Tube Champ seems to have

wade a great many friends, John, end we
were very happy to learn from your letter
that it doecs crerything that we said it
waonld do. We have reccived a great num-
her of complimentary letters concerning
the 2-Tube Champ and onc excellent point
in itz faver is that it need cost but ¢ very
smail amount te construct.—Editor.)

DOERLE A.C. 5 A PIPPIN!

Fditor, 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. Buen)s Aires; PRADO, FEcuador;
HJ4ABE, Columbia; EAQ, Spain; TIF,
Buenos Aires; CJRX, Canada; YV2RC,
Venezuela; COC, Cuba; W9XF, Chicago;
W8XAL, Circinnati; WCRCT, Philadelphia;
WEXK, 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 thesc depression days. All I used
was a homemade cage aerial with 178 ft.
of stranded copper in it. T have a very
poor location on account of numerous high-
tension wires running parallel with my
antenna. 73 to you all

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

(It seems, Francis, that the Doerle line of
sets, particularly the A.C. 5 model will go
down to posterity with e 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

Prize.-Winning Station Phote Awarded One Year's Subscription to SHORT WAVE CRAFT

-
&
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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 introdue-
tion to short-wave radio and I shall always
feel obligated to it.

i,

A.R.R.L. and Short Wave League mem-
bership certificates may be seen on the wall.
Luck to SHorT WAveE CRrRAFT and Short
Wave League and VY best 73.
CLIFTON SMITH, JR,,
4090 East Lane St.,
Shelbyville, Tenn.

(It is gratifying te 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. digtricts and we shall be pleased to
hear from you again—Editor.)

W4CTM,

the loudspeaker performaice 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-
Wave 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, Ditts-
burgh, Pa,; VESGW, Bowmanville, Canada;
W2XAF, Scheneetady, N.Y.; W3IXAL,
Bound Broeok, N.J.; WI1XAZ, Springfield,
Mass.; WI9XF, Chicago, Ill.; W8XL, Cin-
cinnati, Ohio; DJD, Berlin, Germany.

I have heard Hams from almost every
district in U.S.A. also KJ4SA, in Porto
Rico, and VE3HC in Canada,

I hear New York talking to Buenos Aires;

Oune Year's Subscription 1o —'
SHORT WAVE CRAFT
FREE f
for the “Best” Station Photo

Closing date for each contest—60 days preceding
date of issuel June | for AuGust issue. ete. 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. |

[
|
i
|
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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,
PauvL DEITRICK,
516 Hance Ave., N.W.,
New Philadelphia, Ohio
(Fine work, Paul, and we are glad to
know that you have had such creellent
reeeption results with the 2-tube short-
wave DX-er, We will endeavor to follow
the suggestions given in your letter re-
garding plenty of articles on 1- and 2-
tube sctz and tn regard to stories, we will
keep this in mind also. We wonld suggest
that you read e copy of the eurrent num-
ber of our sister publication, the Official
Short Wave Listener, which containg S-1V
fiction.—Editor.)

HHATS 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 hook “Ten Most
I'opular Short.Wave Receivers,” 1 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 Neuave Laredo, Mexico. 1 also had a
station in Rio de Janiero, S.A., but it was

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

I S

Front panel view of the De Luxe 3-meter
I'ransmitter 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.

Since an antenna-coupling condenser is
provided for both transmitting and re-
ceiving, compensation tor various an-
tenna lengths and conditions can be
made directly on the tront 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 14”7 tempered pressdwood. The
pieces are fastened together with 3~
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
hottom 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 61 “x5”x13% " high.

Mounting and Wiring the Parts

All the parts may be mounted hefore
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 jucks 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 ix
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,
30 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
<end to receive. The switch also cuts
the mike current when in the receive

BT ST
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I'hotos above show rear view as well as interior appearance of the 5-meter combination transmitting and receiving set, designed,

successfully built, and tested by the author. It was a

WWW.americanradiohistorv.com

lso demonstrated very

successfully before the editors.
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By Howard
G. McEntee

W2FHP

At

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 ap

ara-

tus is battery-operated and is fitted with a "quick-
change'' switch for Talking and Receiving.

A ety

position, and turns off the transmitter
oscillator.

In the transmit position, the detee-
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 eurrent when
the different tubes are cut in and out
of the cireuit 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.

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 & 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

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

-

This will give 13.5 volts bias for the 33. condenser for best results. In crowd- (Continned on page 114)
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The simple wiring diagram for a 5-meter transmitter-receiver is given ahove 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 ahove.
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Front view of Mr. 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-
niitter 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 pentede, 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 meostly as erystal-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 oscillater with an increase in output and flexibility.
The shielding in the 802 is so complete that the plate cir-
cuit ean be tuned to the erystal 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

ZSMH. CRYSTAL l’802 (TOP viEw OF SO0CKET)
( ( . 50 MMF .002-
) K MF}
’
>
I ANT
PLATE
| CoiL
N R =20,000 0WMS
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1t is hard to conceive of a simpler transmitter than the one
shown in diagram form ahove.
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SIMPLEST

HAM Transmitter
Uses 802 Tube

By George W. Shuart, W2AMN

This transmitter, while very simple and
easy to build, has an output of 10 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 tuhe and its associated equipment as used in this Ham
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 erystal 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 eoil
is 2% inches in diameter and wound according to the data
given in the coil table. The cathode coil is wound on a 1%
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,

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

® I WANT the ieader to do a little

“supposing” with me. Suppose you
were a2 man of unlimited wealth, and
were so much interested in radio that
vou 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-icave 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 efficicney 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
cither the broadcast or short-wave
bands, it is necessary that a receiver
possess a very high degree of wsable
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 G6D6 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
LF. amplifier. In the cheaper class of
radio receiver, one LF. stage is used;

*President, E. 1. Xcott, Radin Laberatories. ITne.
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All-Wave

Receiver

By E. H. Scott”

A Custom-Built All-Wave Receiver

the medium-priced receiver
generally uses two, and some
of the higher-priced receivers
use a maximum of three
stages. Where only one or

That Will Create New Standards of
Performance in World-Wide Recep-

tion and High-Fidelity Reproduction

two stages of LF, 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 LF. amplifier,
and extreme efficiency is secured in each
stage through the use of a remarkable
newly developed multiple LF. 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 1.F.
driving power than is supplied normally
by the regular ILF. 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
scleetivity-fidelity control, which en.

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 broadecast 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 wusuble
sensitivity is  (Continued on page 107)

Powerful Amplifier of the new Scott Imperial All-Wave receiver.
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The short-wave apparatus here shown has been carefully se-
lected for description by the editors after a rigid investiga-

tion of its merits

In Short-Wave Apparatus

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

. e

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

TR N N g S e e

el s A P A AR A N |

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

RRear 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 instrue-
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 2AT pentagrid
convertor; the intermediate frequeney 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 n 2A5 and will operate a large dynamic speaker
to full volunte,

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 aceomplished by the ingenious design of a special
selector unit whieh includes all of the coils and the necessary
switches, together with over a dozen pudding 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 LF.
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 miero-
volt over all four bands. Indeed, in the broadcast band the sensi-
tivity is never pooarer than 0.2 microvelts. 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 bund-spread and
with enough overshoot to inelude most of the foreign broadeasting.

=9

Bottom view of the “Browning 33.” The “coil-switching” ar-
rangement, together with the necessary padding condensers, can
be 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-ceat stamp; mention No, of article.
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New Devices of Interest to S-W Experimenters
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NEW
VELOCITY
MIKE
® ALTHOUGH

6 db. higher
in output than
formerly ob-
tatned in veloc-
ity microphones,
the new 7-point
microphones by
Amperite are
more  compact,
This was in part
made possible by
the use of the
new nickel
aluminum
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. 281.

New Multiple

® FOR the past two years an attempt has

heen made to provide a suitable antennu
system for use in radio stores and in small
apartment houses, as well as homes in
which more than one all-wave radio re-
ceiver is desired.

Multiple antenna systems for the broad-
cast band are now more or less common
but they are unsuitable for use in connec-
tion with all-wave receivers.

The system very thoroughly outlined in
the accompanying illustrations has been
developed by Arthur H. Lynch, Inc., and
has been put through the acid test of serv-
ice in some of the largest radio stores in

1 -

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 und 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
1% 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 nmmf., 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% millihenry size and
also special 5-meter R.F. chokes are avail-
able. wound on Vietron insulation. These
chokes are designed so that they can be

P,

Above—New high-frequency condenser,
Below—Latest Na-Ald  idea—Victron
socket for the Acorn 955 tuhe. 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,

Antenna for All-Wave Sects

the New York area. In many cases, where
five or six different antennas were em-
ployed and where such facilities would not
meet the requirements of noise-free recep-
tion on the short-wave hands, it has been
found possible to do all the necessary dem-
onstrating with one or two of the new
aerials.

A more rigid test of the efficacy of this
system can hardly be imagined than is
found in the wvarious radio retail stores
which are located in sections of the city
where subway, elevated, strectear and au-
tomobile traffic is found at its height, Here
these new aerials are rendering suitable
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With this latest Lynch antenna design, a great numher 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 radic 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-F1 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 econven-
tional design, having antenna and ground
binding posts, are shewn in Fig. 2 and
the method for using either of these coup-
lers in eonjunction 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 ijtself.

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

This instrument is particularly desirahle
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.

Names and addresses of manufacturers of sets dee~~'hed on this and following pages furnished upon receint of 3.cent stamp: mention No. of article.
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17 -In-1
"MULTI-KIT"

SET

By W. Creen®

PR T P IR N N N N

SHORT WAVE

PR S N Y

o

Once in a blue moon some radic 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.

ol il el e

e

® 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

e

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-
celver.,

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. KEach 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

*Chief Design Engineer, Harrison Radle Co,

CRAFT for 1935
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Above—extremely neat and workmanlike appearance of the 2-
tube hattery model receiver, built up from a “multi-kit” founda-

tion unit.

amined. This multi-kit contains the
drilled, crystalline-finished metal chas-
sis and panel, a variable condenser,
dial, antenna compensating condenser,
regeneration contrel, 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 puge 112)

®IT N2 1, | TUBE
BATTERY SET

I’hoto above shows
all of the parts in-
cluded in a **Multi-

T

|
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Kit’’ foundation
set, plus the few
extra parts re-
guired for building

®IT N2 6, 2 TUBE
BATTERY SET
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WIT NE 12, 3TUBE ®IT w2 |6 I TUBE
AC SET AC-DC SET
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up the complete 2
tube receiver
shown in the pic-
ture at the head of
this page. No. 284.

ity

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,
ooly 3 being indi-
cated io this draw-
ing.
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New Acorn-Pentode 954 Tube Is Here!

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

The extremely small size of the new “Acorn”-pen-
tode 954 tube may be judged by comparison with the
golf ball 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 9id 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 Y54 with suitable arrangement of terminal con-
nections has application in experimental circuits as a
tetrode or triode,

of clips supplied with each tube.

91

The two small clips are for the con-

trol grid and the plate terminal at the bottom and top of the bulb, re-

spectively.
sulator. For minimum losses, it is
desirable to clip circuit parts directly
to the control-grid terminal and teo
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 net attempt to solder con-

nections to the terminals. The heat
of the soldering operation is almost
certain to crack the bulb seal.

The heuter 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 G-volt battery. Under any
condition of operation, the heater
voltage should not deviate more than
plus or minus 10 percent fromn the
normal value of 6.3 volts. Series
operation of the 954 is not recom-
mended.

The cathode of the 954, operated
from a transformer, should prefer-

(Continued on page 115)

The five large clips may be fastened to a supporting in-

—

s
TERMAL S D
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Figs. 2 and 3 ahove show mount-

ing of new 934 pentode in metal

shield and the internal construc-
tion of the tuhe’s elements.

The V-Doublet—

A Practical S-W Antenna
By H. A. Crossland*

® 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.

Heovy Arrows - 5 ir\ll
Light Arrows - lnterference '

Short waves, however, are more
temperamental in their behavior.
Somewhere in the range between
13 and 4Y meters (42 to 161 feet)
the length of the antenna is like-
Iy to be one wavelength long.
The antenna will invite waves of
such length, while waves of sonte
ather 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 hecause
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

FIGURE 5

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

supervisor, Radio Field Service General Flectrie Co., Bridgeport, Conn.
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Typical installation of the new “V” Doublet antenna.
No. 236.

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. IProperly designed, this type of
doublet gives ideal efficiency at a frequency determined by its
length, but not for a centinuous 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)
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SHORT WAVE

How to Eliminate . . .

RADIO INTERFERENCE

@® 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-
lv 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

B o o o e ]

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.

B g St g g i P Pt et P it ettt

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-construet-
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 sip-
nal strength is 1 to 50, only a well-de-
signed aerial will deliver the neccessary
power to render strong interference no
more noticeable than the scratch of a
phonograph needle when playing o 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
lecad-in, as shown in Fig. 2.

AERIAL INTO FIELD
WITHOUT INTERFERENCE |

SHIELOED
INTERFER- LEAD~IN HOUSE
ENCE (LOUD
ARDUND [
THE I = |
HOUSE - | RECEIVER
FIG. 1
-7 i LTS S
= « GROUND
INSULATDR
) A\' pd (B
-~ ' ——
L4
LI Fl
A AND B SHALL CDTTON
HAVE EXACTLY . ROPE, BETTER
THE SAME THAN HEMP /
LENGTH (USE NO WIRES/)
2 :Esr
b RECENEP.
SMaLL BOX
WITH ADDED

TUNING ClRCul‘r

FIG.2

fﬁl

N
l/c /" wﬂﬁ
F16.3 it

$PARK EXTINGUISHER
FIG.4  INTERFERENCE
TO ADD UPON SWITCHES | £ \nATION BY MEANS

ETC. CONDENSER C* | pop appiviNG A CONOENSER

0.1- TO 0.5-MF
C (0.1-0.5-MF.)AND A
RESISTOR R 20-100 OHMS.| pESISTOR { 20-100 OHMS )

-

INTERFERENCE MPULSES)

TRAVELLING UPON THE
SINGLE WIRES

INTERFERENCE
IMPULSES
"““‘}cmmuuo
| EACH
| DTHER
SYMMETRICAL
REWIRING OF AN
FIG.5 B E\ECTRIC BELL

i
| .

=y AUTOMATIC
c TEMPERATURE
CONTROL
DEVICE

Cr01-0.5-MF

FIG. 6
INTERFERENCE ELIMINATION OF AN ELECTRIC PAD

BRUSHES
Y

FIELD

con. “|~roTOR
FIG 7A FIG78
USUALLY UN- mMOTOR SYMME TRICALLY
SYMMETRICAL WIRING. REWIRED

The diagrams Figs. 1 to 7-b above show
various electrical apparatus and means of

bhy-passing with condensers, etc, so0 as
to eliminate interference from such
BOUTCOS.

Note in hg 5B, the connections for
eliminating noise caused by the ordinary
door hell, a frequent offender against
short-wa\'e receivers,
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By Wilhelm E. Schrage

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 Eart 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-
lv inspected at least twice a year, be-
cause corrosion and oxidation may pro-
duce mwore noise than a thunderstorm.
To avoid ecorrosion 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.
Tt 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 gmund 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 paye 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 fizures are alse 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

93

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—Broadecast service.
X—Experimental transmissions.

Around-the-Clock Listening Guide

Although short wave reception is notorious for
its 1rregullnty and seeming inconsistency
(wherein lies its greatest appeal to the sporting
listener). it is a good idea to follow a genoral
schedule as far as wavelength in relation to
the time of the day is concerned. The nbserv-

ance of a few simple rules will save {he short
wave fan a lot of otherwise wasted time.

From daybreak till 6 p. m. and particularly
during bright daylight. listen between 13 and 192
meters (21540 to 15800 ke.).

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-
iy 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 ke. WBXK | 19380 kc. WOP | 18115 kc. LSY3 | 16270 kc. WLK | 15330kc.% W2XAD
Vopedlifleere | T ol |7 vl CloeB BT w0 il SR oo
am,.- m.: relays ) e — osts irragular B red.. raz. oy, EY me wsv ‘a"y 2-3 n m.
-281-530 ':E; meters GSJ !&9_38155;:5::};5,“}.;.:;: " !.08-040 IIG(::; meters GAB 16270 kc. WOG 15280 kc. DJQ
e T b Calls Argentine, mornings RUGBY. ENGLAND e T R e B Roan ST o se
A LQZ‘EO:‘ fNGLol‘ND ! iszzo k WE morn ‘n'nd carly sftn,  mornt s‘"", E"'ll;"d" LU AL R L L LA
ca_ sn_lsen_n e umr! C- o llll and ear al lﬂlll.ll —. _m_—_
21470 kc. GSH | Lo wrthiSEVitt?E. u. . 17810 kc. PCV | 16233 k¢ FZR3 | 15270 kc. *WZXE
-8- 13.97 meters Calls England, daytime -C- 16.84 meters . -B- 19.85
DAVENTRY. ENGLAND = o KooTwisk."HOLLAND 'c'sm‘;oa“.m;('fféuma ATLANTIC BROADCASTING
HOUSE. LONDON. ENGLAND | 19160 k GAP ol Jawa. 69 8. . Catls Pariv and Pacific istes 485 Madison Av.. N.Y.C
See “When to Lillu;l In"* eolumn c- I.’-ﬂcﬂ. metars | - — Re l)'l“ e
21420 k WKK | .c "RUAGB::."ENGL?ND 1;’790 kfﬂ- '*GSG 15880 kc. FTIK | _ WABC daily. 10 am.-12n
iy | o Auirelln b v ] Tenimisi BrBAD come. | O gr aSiie FhAnce | 15260 ke.  Gsl
c " 4 l‘n;!wan_ | DAVENTHY ENGLAND Phones Saigon. morning -B. gsa
pwigmetie iy | 18970 ke L GAQ vt Ll e coume [T S T | aayeithoRitions
A . Gaytim 'c'c nug'.’i,: g"h'&'ﬂun ~ 15810 kf,' LSL gous“em LI::IEIO'N ENGLAND
PP B alls 8. rica. mornings 17 ] en sten tn'" column
21060 kc. WKA = ?-7.780 ke *m’.w;an uununsmamnczuﬂm\ | =
ci'"“‘gl'glgi‘g,'ﬁd . %8‘830 k;;; ot PLE 'NB‘OTJI':EAER%BE:(?D&_CR' _ Brazil and Europe. daytime ?'s-zsnon;;rg_’; M.X;XAL
M poon caB NBOENG AV | SV i MRS 33 | 15760 kel JYT Ieresutar. in marning
21020 ke. LSNS6 - | kemi A Bt tmea. | 15243 ke.  FYA
e uun“iﬂuﬂeﬁﬁﬂun. !'8_620 ke. GAU 17775 kc. % PHI '"“"'5’Er" :'A': A'l:"""“" -8 "RAI;IsiJ“CI'I“L.:I.a’IAL"
Cats N. Y. C. ¢ 18.01 moters -B- 16.88 meters and early merning PARIS. FRANCE
o ewmanm | N Ve |G RS a0 T vE | Rl ke
20700 ke.  LSY | ooicy o pze | b sto pewses | 15680 ke, - JVE RRL S
C  MONTE GRANDE -c- 16.35 moters (110 sum il 1S am. P,,",,,‘,‘,f‘,'ﬂ!,_ ’;,‘.E‘:m_ 15220 kc. #PCJ
T:-tnﬁlmaumlr Pho;\‘lllull”':rlllN-Dl?lyc"ml::':lnl 17750 kec. DJE IS—GZO —— 'x;r:ﬁvd H%ﬁ{fir;ﬁiglﬂon
Se— — — ~ | -B- 18.89 .
22380 ll‘(;:z. ot GAA 18340 ke. WLA BR,'?{{LC}?:&E%D:WU“ o NA?{%}"‘;‘;’;ANJVF _Broadeasts ritaying PHI
c.'h';'“f,‘;;..f.'.ﬁ.‘fLél‘.,".., cLAwn:chwLL: N. J. rrequiar ... L Phones U.S.. 5 a.m. & 8 p.m. !-5-210 kc- *W8XK
mar:inol Calls England. daytime 17760 '(C- |Ac i§415 K Kwo 3ESTIN‘§'|¥:‘(}FI.I5£:€LECTRIC
-C- 18.89 meters C. PITTSBURGH, PA.
.139.900 kfo' maters e ?;5310 ,':,c; e GAS Calls snips. 830730 o m. | & KON CAL. Saeimyi' KokA™
MONTE GRANDE, R T AT Phones Hawall 2.7 p.m. e =
Tests ﬁ-r-ﬁfl'ﬂ;":-mm Calls N. Y.. daytime 117310 ke. W3XL 1—5370 k HAS3 %5200 'I:(,:; o DJB
19820 kc. WKN 18250 kc. FTO ) Mrmm\:‘;l.3 EROAD. CO. .B- c' * nnaoénoﬁasrﬁugenuouss
-C- 15.14_ maters G- 16.4 BOUND BRODK. N. J. BUDAPEST " HONGARY 12:30-2, 3:45-7:15 m.m.
CenrERI G | T SRRy, | T 7| sl ke S | ke, % GSF
L emr : . 19.82_ meters
19650 ke LSNS | 18200 1o, GAW .1‘3120 'I:_fz. W00 | 15355 :{‘?s mmLKwu %u“&’.#:#“:':.’e cone.
MG ARSENT ™A | muh o ofEag il R | o R G b | it L b e
— alls . re Py me alls 8 ] — e — L e — —
e I — . 15120 ke. W HVJ
?69.600 lls‘.fl. metars 47 18135 kc. PMC | 17080 kc. GBC ?;:5-34?9 .".:c stor DJR B AeAR ey
MONTE GRANDE, T anSSL reters -C- 17,58 meters anuncasrmc WJouse ROME. ITALY
O WO e 13 T I A Y SERC cEmANY | om0 tige KA e

(Al Schedules Eastern Standard Time)
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15090 kc. RKI | 12825 kc. CNR 11750 kc. *GSD 10055 2l!,(c. ) ZFB 9580 kac. *QVK3LR
«C- 19.88 meters . .84 maters B- 1.32 meters

MosSCow. U.S.S.R.
Phones Tashkenl near 7
and relays RNE on 8und|y|

8, C- 39 m
nmscmn GENERAL
Telerranh and Telephane
Statlons. Rabat. Moroceo

BRITISH BRDAD CORP.
DAVENTRY. ENGLAND

See
“When to Lhten In*"

irregularly Bnad:uh Sunday, 7:30-9 . m. Column
15055 kc. WNC 12800 ke. 1AC 11720 kc. *C.IRX
«C- 19.92 meters 23 45 ln-un 25.6
HIALEAH. FLORIDA PIZA, ALY WINNIPEG CANADA
Calls Central America, daytime Calls Itallan lhill mornings Daily. 8 p. m.-12 m.
14980 ke. KAY | 12780 kc. GBC (11705 ke. wFYA
C- 20.03 maurs -C- 23.47 meters -8- 25,63 meters
NILA I RUGBY. ENGLAND “RADIO COLONIAL"
Ph:llli-l_l'lcll.ﬂt |l|:| Calls ships . PAR%SQ FRANCE
14950 kc. HJB | 12396 k¢. CT1GO L
© c-ﬁ:%%v%z{c “gl%me s:n_PAFUEP‘E.:uPoHTUGAL I lxl-sso kc- meters Klo
14590 kc WMN' Thur.. Fri. 1:00.2:5 p.m. ¥;aul.:u(h-“e‘v:’|?nl:
.C 20.56 Ao 12290 kc. GBU 10770 kc. GBP
LAWREHCEVILLE N. ) G- 24.41 metors
Phones Endtand RUGEBY. ENGLAND -C- 27.85

morning and sfterncon Calls N.V.C.. sfternoon
14535 kc. HBJ | 12150 kc. GBS
RABIO NATIONS. ® pudBy, ENGLAND
GENEVA. ..?”.-I.I.Euf#ﬁ'“ Calls N.Y.C.. afternoon
14500 ke.  LSM2 | 12000 ko, =~ RNE

HUNLINGHAM ARGENTINA
llll U. 8., evening

14485 kc. TIR

-C- melers
cARTAGO cosu RICA
Phones Cen. Amer. U.8.A.
Daytime

14485 kc. HPF
20.7¢ meters

«C-
PANAMA CITY, PAN.
Phones WNC daytime

14485 ke.

TGF

+C- 20.71 moters
GUATEMALA CITY. GUAT.
Phones WNC daytime

14485 kc. YNA

«C- 20.71 meters
MANAGUA. NICARAGUA
Phones WNC daytime

14470 ke. WMF

-C- 20.73 mste
LAVIRENcEVILLE N, )
Phones England
mornln' lnd afternoom

14440 kc. GBW

«C- 20.78 meters
RUGBY, ENGLAND
Calls U.S.A.. afternosd

13990 kc. GBA
C pudsv. ENGLAND
—Bu-nu Alres, l.ah afternecn

13610 kc. JYK

-C- 22,04 moters

KEMIKAWA_-CHO, CHIBA-
K PAN

Phom Callfornia Il 11 . "

13585 kc. GBB

G- 22.08
RUGBY. E"NGLAND
Enynl & Canada. afternoons

13415 kc. GCJ

22.36
RUGBY. ENGLAND
Calls Japan & China early
morning

-B 25
Moscow U 8 S. R.
Sun. 6-9, 10-11 a.m., 36nm
Wed. 5.6 a.m

moters
RUGBY. EINGLAND
Sydneoy. Austral. early a. m.

10740 kc. wJVM

-C- 27.93 moters
NAZAKI, JAPAN
Phones Califernia evenings

10675 kc. WNB

«C- 28.1_ meters
LAWRENCEVILLE. N. J.
Calls Bermuda, daytime

11991 ke. FZS2
25.02 meters

O aAIGON, INDO-CHINA
Phones Paris. morning

11950 kc. KKQ
X aotinas " taLir.
70.“[ I.rr_ou.u!lrly eveninge

11940 ke. FTA

«C 25.13 m
“STE. ASS|SE FHANCE
Phones CNR morning,
Hurlingham, Arge., nights

11875 ke. *FYA
-B-

25.25 meters
“RADIO COLONIAL
PARIS. FRANCE
10:15 a.m.:1:15 p.m.. 2-5 p.m.

11870 kc. wWEXK
-B- 25.26 meters
WESTINGHOUSE ELECTRIC
PITTSBURGH. PA.
4:20-10 p.m.
Fri. till 12 m
Relays KDKA

11860 kc.

-B- 25.29
BRITlSH BHOAD CDI‘IP
VENTRY ENGLAN

“When to Lllten In* Col

GSE

10660 kc. %JVN

28.14 melers
NAZAKI. JAPAN
Broadcasts
frrogularly 2-7:45 a.m.

10550 ke. WOK

G- 28.44 meters
I..AWREN(E’EVILLE N. ).

Arn Braz. ml."oru nlohts
10520 kc. VLK
-C- 28.51

SYDNEY, AUSTRALIA
Calls Rugby, early a.m.
10430 kc. YBG

e 27 BUMATRA
5:30. 6.301 m., 7:30.-8:30 p. m.
10420 kc. XGW
=C= 28.7

meters
SHANGHAI CHINA
Calls Manila and England, 8.9
a. m. and Californla |ate evoning

10410 kc. PDK

«C- 28.80
KOOTWIIK. HOLLAND
Cails Java 7:30.9:4
10410 kc. KES
oXe
BOLINAB .C.ALIF

8.80 meters
Tests evenings

11855 kc. DJP

X 25.31 meters
BRDADCASTING HOUSE
BERLIN. GERMANY
Tests Irrenullrly

11830 kc. *WZXE
«B- 25.36 meters

ATLANTIC BROADCASTING
485 MAD1SON AVE., N. Y. C.
2-4 p.m. ellys WABC

11811 ke. 12RO
B- 25.4 moters
E_LLA.R.

Via Montello §
ROME, ITALY

13390 kc. WMA

-C- 22.40 meters
* LAWRENCEVILLE, N. J.
Phones England
morning and afternoon

13075 ke. VP1A
X suval s m.mns

Daily exe. Sat nd Sun.
! 12:30-1 m;m

12840 kc. woo

C- 23.36 moters
’ OCEAN GATE, N. ).
Calls ships

11795 kc. DJO

eX- 25.43 meters
BROADCASTING HOUSE
BERLIN. GERMANY
Tests lirregularly

11790 ke. W1XAL
-B- 25.45 meters
- BOSTON., MASS.
frregularly in the afternoon

11770 ke. % DJD

-B- 25.49 meters
BROADCASTING HOUSE,
BERLIN, GERMANY
12-4:30, 5:05-10:30 p.m.

10350 kc. K LSX

«C. 28.98 maters
MONTE GRANDE.
ARGENTINA
Tests irregularly 8 p.m.-12 mid-
night.

10330 kc. ORK

=C- 28.04
RUYSSELEDE BELGIUM
Brndeuh 1:30-3 p.m.

10300 kc. LSL2

«C- 13 meters
HURLINGHAM AHGENTINA
Calls Eurnu cunlnn

10290 | kc. DIQ
-X- 16 _meters
KGNlGSWUSTERHAUSEN.
GERMANY
Broadcasts irregularly

10260 k.  PMN

-C- 29.24 meters
BANDOENG. JAVA
Calts Australia 5 a.m.

10250 kv. Lskz

=G~ 29.27

HURLINGHAM, ARGENTINA

Calls Europe and U. S., after-
noon aad evening

10220 k. PSH
20.3

«C- .35 _meters
RIO DE JANEIRO. BRAZIL

-C-
HAMILTON. BERMUDA
Phones N. Y. C. daytime

9950 kc. GCU
50,15 meters

.C-
RUGBY. ENGLAND
Calis N.Y.C. evening

9890 kc. LSN

=C- 30.33 meters
HURLINGHAM. ARGENTINA
Calls New York. evenings

9870 ke.  WON

-C- 30.4 meters
LAWRENCEVILLE. N. J.
Phones England, evening

9860 kc. wEAQ
-B- 30.43 moters
P. 0. Box 85
MADRID, SPAlN
Daily except Saturday, 5:15-7:30
p.m.; Saturday, 12 n.-2 p.m,,

9840 kc. JYS
-X- 30,49 meters
KEMIKAWA.CHO, CHIBA-
KEN, JAPAN
Irreguiar, 4-7 8. M.

9800 ke. LSE
-C- 30.61 meters
MONTE GRANDE
ARGENTINA
Tests (rregularly
9790 kc. GCW
€ RudEY, ENGLAND
Calls N.Y.C., evening
9760 kc. VLJ-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
LA\VRENcEVILLE N. ).
Phones England. evening

cllls Arqe £ Brull avanlnn

Researeh Section.
Postmaster Gen'ls. Delt.
61 Little Collins 8
HELBOUN E. AUSTRALIA
215.7:30 a.m. except Sun.

9570 kc. *W1XK
B 31.35 meters
WESTINGHOUSE ELECTRIC
MFG. CO.
SPRINGFIELD. MASS.
Relays WBZ, 6 a.m..12 m,

9565 kc. VUB

-B- 31.36 maoters
BOMBAY, INDIA

Il a. m.-12:30 p. m.. Wed., Sat.
Sun. 7:30-3:30 a.m.

9560 kc. DJA
-Be 31.38 meters
BROADCASTING HOUSE.
BERLIN
8.11:30 a.m., 5:05-9:5 p.m.

9540 l(c. *DJN

9540 kc.

B 31.45 meters
JELOY. NORWAY
Relays Oslo 5-8 a. m.

9530 l(c. *WZXAF

GENERAL ELECTIIIO 00
SCHE

Relays wGY 5 25 Il I m.

9510 ke. GSB

-B- 31.55 moters
BRITISH BROAD. CORP.
DAVENTRY. ENGLAND

Seo
“When to Listen 1n* Column

9510 kc. 4 VK3IME
AMALGAM'As'ls'LEO ‘WIRELESS
0. 'gnx 1272L.

6.
HELBGUHNE AUSTRALIA
Wed.. & o’l‘;hurl Fri.. Sat.

0 a. m.
9500 kc. % PRF5

-8- 31.58 moters
Ri0 DE JANEIRO, BRAZIL
Ay
except Sun. 5:30-6:15 p, m,

9428 kc. ¥ COH

LKJ1

2 Bn\ﬂo'ri':‘e":::nu‘sw
9635 "3‘,2','3 m;A:lZRO 10 % llf:h‘iﬁ)ihlgni
n-ll;mz'-:a%.s";r‘%n.m. 9415 kc. PLV
M.. W., F. 6-7:30, 7:45.9:5 | -C- lAN’DIVEN"G'.“?AVA
— Phones Holland, 7:40.9:40 &. m.
9600 kc. *CT].AA 9330 kc. CJA2
-B- 31.25 meters

LISBON. PDRTUGAL
Tues.. Thurs.. Sat. 3:30-6 o.m.

9595 kc. wHBL
-B- 31.27 meters
LtEAGUE OF NATIONS
GENEVA, SWITZERLAND
Saturdays, 5:30-6:05 p. m.

9590 kc. % VK2ME
-B- 31.28 meters
AMALLGAMATED V“RELESS.

TD 7 YOR
SYDNEY. AUSTRALIA
8undnyl I 3 5 9 a.m.. 10:30

2:30 p.m.
9590 ke. HP5)
al 28 meten

Stre
PANAMA CITV "PANAMA
7:30-i1 p.m.

9590 ke. W3XAU
«B- 31,28 meters
NEWTOWN SQUARE, PA.
Relays WCAU -
I a.m.-6:50 pm,

9580 kc. * GSC

-B- 31.32_m
BRITISH BRO.AD CORP.
DAVEN'I’RY ENGLAND

“When to Llltun In” Column

«C- 32.15 moeters
DRUMMONDVILLE. CANADA
Phones England Irregularly

9280 kc. GCB

-C- 32,33
RUGBY, ENG LAN D
Cails Can & Eogypt. evenings

9170 kc. WNA

-C- 32.72
LAWRENOEVILLE N. )
Phones England, evening

9125 kc. HAT4

32.88 meters
RADIOLABOR pU
GYALI-uT
BUDAPEST, HUNGARY

Sunday -7
9020 kc. GCS
RUGBY ENGLAND

33.26 meters
Calls N.Y.C., evenings

9010 ke. KEJ
33.3 meters
BGLINAS GAL
Relays NBC & CBS
Programs in evening irregularly

8775 kch PNI

-C. 84,
MAKASSERE clELEBEs
Phones Java around 4 a. m
P

(All Schedules Eastern Standard Time)
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7092 kc.

8- 42.3 meters
B0GOTA, CDL.. S. A,
Tue. and Saf. 8- p. m.: Mon.
& Thurs. 6:30-7 p. m.

7030 kc. HRP1
-B. 42.67 meters

SAN PEDRO SULA.
HONDURAS
Reported on this and other waves
lrrauularly in evening

c. HJ5ABE

46.7 meters
FREDERIGTON N.B.,
CANAD
Operates irregularly

6375 kc.
' OARAGAS ® VENEZUELA
4:30-(0:30 B.m.

6316 kc.

47.5 meters
SANTO umuso

7000 ke. n".‘.'." 'exceot St and Sug.
-8- 42.86 meters 40.5:30 D m.: Sal.. 9:40-

CALI. CDLUMBIA Il40l m. Sun IIAOI

Irrequiar in evening m.- I: p. m.
6905 kc. GDS 6250 kec. H.I4ABC
-C- 43.45 meters 48 m

RUGBY. ENGLAND PERIERA cOL

Calls N.Y.C. evening _9.30-" 30 a.m., 7-8 or 9 p.m.
6860 kc. KEL | 6250 kc. OAX4B
X~ 43.70 maoters -B. 48 meters

BDLINAS CALIF, Apartado 1242

Tests Irregularly L PERU

Il a. m..12 n.; 6-9 p. M

Wed. & Sun. 7-10 p.m.

YV4RC

6120 ke. *W2XE
-B- 49.02 meters
ATLANTIC BROADCASTING
485 MADISON AVE.. N. Y. C.
Rullys WABC. 5-10 p.m.

6115 ke. H.’IABE
-Be _ 49.05 m
CAR‘I’AGENA "cot.

P. Box 31
Daily t1: 15 a. ‘m.. p. m.: Sun,
911 a.m.: Mon. Io nm 12 m.

Wed. 8-11
6112 kc. YV2RC
B earachs Vi v:'rszzuzu
Sun. 9:30 &.m.-10:30 p.m.. Daily
except Sun.  (0:30 l.m.-l.30
pm.; 4-10 p.m.

6110 kc. GSL
-B- 48.10 meters

British Broadultlno Corp.

Daventry. England

See “When To Listen In*

6060 kc. ¥ WBXAL

-B- 49.50 meters
CROSLEY RADID CORP.
CINCINNAT), DHIO

SHORT WAVE CRAFT for JUNE, 1935 95
8760 kc. GCQ 6800 ke. HIH 6198 ke. CT1GO 6110 kc. VUC | 6042 kc. HJIABG
-C- 34.25 meters 44.12 meters 48.4 meters 49.1 maters -B- meter

RUGBY. ENGLAND CAN Peans B mhcoRIs Portuguese Radio Club. CALGUTTA, 1NDIA BARRANGY ILLA. COLO.
Calls S. Africa., slterncon DOMINICAN REP. PAREDE. PORTUGAL Daily except Sat., 3-5:30 a. m.. 12 n.-1 p.m.. 6-10 p.m.
12:10-1:40 p.m.. 6:40-7:40 p.m Sun. 11:30 a.m.-1 p.m. 9:30 . m.-noon: Sun 16 p.m.
8730 kc. GC' Sun 3-42_12?‘:‘!‘%:!'0.-"1:40 p.m., | Daily exe. Tues. 7:20-3:30 p.m. sat, 1 45 a. m.-3 p. m.
“C RucEY. ENGLAND 6755 k WOA 6185 kc. HI1A 6105 kc. HJ4ABL _6240 k‘g'GT*'VVIXAL
Calls Indis. 8 a. m. c° -8 48.5 meter 49,1 BOSTON. MASS
-C- 4.4]  meters . D. BOX 423 SANTIAGD MANISALES cm_ Tues.. Thurs. 7:30-5 p.m.
8680 ke.  GBC | AwAfSeil® wo | 7 oSMERIRSEC | oy BIAARESON . | TegTury S
" RucEY. ENCLAND 6750 IVT St 6030 k HP5B
i 7 . C.
Savs “shios 67 :5. ‘.:.'":‘:::. 6175 kc. HJZABA | 6100 ke. *yvsxn o P49015813;?£sm
8(7550 lgcas i WwWoo KOKUSAI-DENWA KAISHA, -8 ‘rluzn.}z\';cggiasu NATIONAL %%umc.\stmc [ FANAMA CITY. PAN.
e ogzlflah?n‘s N, 2. Broadcasts 2-7:45 a.m. g o e e BOUND BROOK. N. J. N
el e 170 kc. HIZABF | monday. votnesder saturday, . VESCA
8380 kc 1AC 63666 '(4(5:710 *'HCZRL "% s0coTA COLOMBI 5o sat e 11 pom 2 65030 kgn eter
¥ P. D. BOX 759. GUAYAQUIL. s“ncm"mB A %ALGM;V Au;spn;a ,f’,‘“"
T 38 metn g ECUADDR, TR 6100 kc. K WIXF
60_36 K ) —C Tues. 92151145 g, me 6160 kc. % YV3RC | B ownibed et L. 6020 kc. CQN
e meters NR 6660 ke +TIEP |~ ®CARACAS, VENEZUELA | Daily ee':eyu'mwﬁ::-n'w%“?osat. L8 N TN
RABAT. MOROCCO r Generally 4:00-10:00 p. m. 230 p. m.-2 a. m. Man. and Fri. 3-5 a.m.
_Sunday, 230-5 p. m. ®La-vo¥ BEL TROPIC s Fara e P | ——— ———— =
1sso B T JYR | APARTASS 8770w 7o | 6155 ke. | COIGC 6020 kc. 4 DJC
c. o ‘:’ﬂz‘pﬁ)s LABS.. 6090 kc. *VESGW ~B. 49.83 maters
38,07 meters CRAU & CAM BROADCASTING HOUSE,
Remawd. R curon. 6650 kc. IAC | 5900 (T50 amet: oc;nu BOWMANYILLE "ONTARIO BERLIN
Pl Ll .c- 45.1 meter 3430 p.m. and irvedularly -1 CANADA ’ 12 04330 g, 930-10:30
. PIZA. TTALY. _ -
Calls ships, )
7860 kc. HC2JSB : 6150 ke csp | 8090 ke.  VEIBJ | gg19 kc. ZHI
B, 38.17 meters 6520 kec. ¥PRADO ' AT T L e T e 49.9 motors
GUAYAQUIL, ECUADOR A S ] 25 300y 0 RADIO SERVICE CO.,
AR I L LISBON. PORTUGAL 30 p. m. T
et e 6080 k CP5 | ® SN Thure S inszi0
c. on., Wed., urs. 0
9 ke, KXHBP | Gei1ke.  Rwrz | 6150 ke, *CIRO | L™ 6%, oo Tost b, me1:00 % m. (Sundnss
LeacUE o NATIons. SLE il L CINNIPES, m?&' CANADA LA7P_1\013°aouvu
GENEVA, SWITZERLAND MOSCOW. U. 8. 8. R w NNIREG. A m 6010 k coc
5:30-6:15 m.. Saturday 1-8 p. m. s’ m.:m m. C. *
Y YT -~ - 6080 kc. WIXAA |- jymgge,
TS K, e KEE | Ko, e 11D 1 6140 ke, AWBXK | Biicacd¥dstithion or | oup SREATR V88 o,
T BOLINAS, CAL. SANTO DOMINGO. DOMINI. 8.86 metors LABOR Sat. also at u.ao p.m.
Relays NBC & CBS CAN REPUBLIC W!SYINGHA)USE ELECTRIC c#:ﬁ;ncevclr:LLL —
Prosrams in cvening irregularly | Except Sum 1135 '..".'n""o rl'rrsialfncu:“n Sunday 1130 2 m. 9 0. mand | 6000 kc. RWS5S9
7510 kc. JVP | 6528 kc. |-|||_ T 2% moscow. V.8 8. R
-C- 39.95 meters -B. 45.95 meters 6079 kc. DJM Oally 3-6 p.m.
NAZAKI. JAPAN SANTO DOMINGO. D.R. 6130 kc. ZGE | .x. 4935 meters
Heard irregularly Sat.. 8-10 p.m. +B. 48.92 maters BROADCASTING HOUSE 5990 kc. *XEBT
s KUALA LUMPUR. BERLIN. GERMANY
7400 kc. HJ3ABD | 6520 ke, % *YVGRV o MALAY STATES Tests Irregularly -8 Msxf(%oozzlr\'r’.gm:x
T e b el ey M
- rregular e
Dally s'uzndz.,' En..z (Vo m, [ o 6128 kc. LKJ1 | & psu‘zﬂ‘:;dmﬁﬁ;\wn 5980 kc XECW
= 63490 ka‘e:'zz HJSABD 'B';' JEI';DEIY“I"JIOEIWAGV Also hoard Fei. (1 3330 am. | -8 cap 1 meters
7380 l(c. XECR | % SPGB ‘ MEX.
-5 B ."'s‘"!."r!:?si 5. m 6072 kc. OER2 | « u'ﬂ‘.".'.F".E's":"nm. 2 m.
Mngémglwnazu 6122 kc. IB | 5l T a4 meters
BELE e, mnms | i, | B oo wix
6. matars
7310 kc. HJ1IABD BAHRA;JQ'I)JILBLAX(:’?; s. A :Jlagg ;.e::t St :ndm"&;n..i 6070 k. VESCS SANTO ng"nssop DOMINI-
B ARTAREeter 0. 11:30 a. m.-l p. m.; 5:10 p. m A 9 a_m.-3:30 p. m. 49.42 m Tues. and Fri. at 8:10 p.m.
Irresutarly. evenings — " | sat. iy, ‘; am. 9 m. | VANCOUVER. B G, CANADA | Sun. at O AT
7100 ke.  HO4ABE | 8425 ke.  W3XL | sun. ooty 158 5 motzn | UL (T E s-'7°3%° (D it
c. X. 3 B, M., a. M.. an 30~ ”_30 B 30 Dally
'aMANIlanE“'S meters NATIONAL BROABEASTING 30 m T m 53970 ksg.“ |;!J3ABH
. -8 N meters
Mon. to  Et: DTS b mi| o Tets ey | 6120 ke A YDA | 6060 kc. oxyY APARTADO 365
TUsk Gum Ta0d o m.> ™ -8 AR SKAMLEBOAE k" "DENMARK rem
nEET R 6425 kc. VEYAS BANDDENG. java 1-6:30 p. m.: also 1 & m.-12 n,
HKE S b A Sunday 5968 kc. HV)

-8- 50.27 meters
VATICAN CITY (ROME)
2-2:15 p. m., daily. Sun., 5:5:30
& m,

HJ1AB)

6:30 l.m.A;.?‘l;’. :‘;{&.m.-l am. .539-50 ksgzz _HJ

6060 ke. VvQ7LO | FMULR %A

-B- 49.50 mets e -

fone wad el Sus-gis | 5950 kc. HJI4ABE

Tues. !ln-'i 'n' l'n'..miizl?'n'l'.':Z p -B- mzé%éiu'ﬁ'mé:uu

m-l-' T'I‘uné.“l 9"‘-."‘-';| !'3 ;-' ';""-. Mon. 7.10 p.m.. Tues.. ‘i"'hurrsi-.
un.. 10:50 a. m.-2 p. m. sat, s'”‘;;ﬁ'f,’i :’:: and Fri.

6060 kc. W3XAU | 5940 ke. TGX

-B. B~

meters
NEWTDWN SQUAR PA
Relays WCAU, PMIndolan
7 p-m.-10 p

6045 kc. HJ3ABI
-B- 49.63 meters
Mrovular in sveatag

50.5 meters

SR. M. NOVA .
GUATEMALA CITY, GUAT.
Daily except Sun.. 8-10 a.m.,
1-2:30 p.., 8 p.m.-12m.

5890 kc. HJ2ABC

B~ 50.97 meters
CUCUTA, cotL.

(All Schodules Eastern Standard Time)
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96 SHORT WAVE CRAFT for JUNE, 1935

Television Stations

2000-2100 kc. W2XBS—Bellmore, N.Y. W3XE—Philadelphia, Pa.

, . . WIYXAL—Kansas City, Mo. W3XAD--Camden, N.J.
W2XDR—Long Islund City, N.Y. W9XG—W. Lafayette, Ind. WI10XX—Portable & Mobile (Vicinity of
axAN lo'lfszé?z';; Mich. W2XAB—New York, N.Y. [ " ¢amden)

WIXAK—Manhattan, Kans. 42000-56000, 60000-86000 ke “ZXDR'_L“‘“ Island City, N.Y.
W9XAO-—Chicago, I, 2 - WBXAN—Jackson, Mich.
WeXAIl—Bakersficld, Calif. W2XAX - New York, N.Y. WIXAT—Portable
W6XA0O—Los Angeles. Calif, W2XD—New York, N.Y.
2750-2850 ke. W9XD- Milwauke, Wis. W2XAG—Portable
W3XAK—Portable W2XBT—Portable WI1XG—Boston, Mass.
WIXAPP—Chicago, Ill. W2XF—New York, N.Y. WIXK—Iowa City, la.

Police Radio Alarm Stations

CGZ Vancouver, B.C. 2452 kc. | KNFB Idaho Falls, ldaho 2414 ke, | WPES Saginaw, Mich. 2442 ke,
CJW St. Johns, N.B. 2416 ke, | KNFC S8S Gov. Stevens, (Wash.) WIET Lexington, Ky. 1706 Lu'.
Clz Verdeen, Que. 2452 ke. 2480 ke, | WIPEY Portable (in Mass.) 1666 ke,
KGHA Portable-Mobile 2490 ke. | KNFD SS Gov. J. Rogers, (Wash.) WIEW Northampton, Mass. 1666 kc.
xaun KNFE  Duluth, Mi 5285 lifc' W??é ?{ewﬁon’ ek i3 e
¢ . ; 2 uluth, Minn. 2 ke, uskegon, Mich. 2442 ke.
ll:g::g DRE G ELE 2450 ke. KNFF Leavenworth, Kans. 2422 ke, | WPFE Readinbg, Pa. 2442 ke,
KGIIE KNFG Olympia, Wash. 2490 ke, | WPFG Jacksonville, Fla. 2442 ke.
KGHG Las Vegas, Nev, 2474 ke, | KNFH Garden City, Kans. 2474 ke, | WPFII Baltimore, Md. 2414 kc.
KGHK Palo Alto, Cal. 1674 ke. | KNFI Mt. Vernon, Wash. 2414 ke. | WPFI Columbus, Ga. 2414 ke.
KGHM Reno, Nev. 2474 ke, | KNFJ Pomona, Cal. 1712 ke, | WPFJ Hammond, Ind. 1712 ke.
KGHYN Hutchinson, Kans. 2450 ke, | KNFK Bellingham, Wash, 2490 ‘ke. | WPFK Hackensack, N.J. 2430 kc.
KGHO Des Moines, lowa 1682 ke. | l\',\l"l. Shuksan, Wash. 2490 ke. | WPFL Gary, Ind. 2470 ke.
KGHIP Lakton, Okla. 2466 ke. | KNFM Compton, Cal. 2490 ke. | WPFM Birmingham, Ala. 2382 ke.
KGHQ Chinook Pass, W, 2490 ke, | KNFN Waterloo, la. 1682 ke, WPFN Fairhaven, Mass. 1712 ke,
KGHR (Mobile) in Wash. 2490 ke, | KNFO Storm Lake, la, 1682 ke, \V}‘FO Knoxville, Ten. 2474 ke.
KGIS Spokane, Wash. 2414 ke. | KNFP Evcrctt,_ Wash. 2414 ke. “vl‘Fl’ Clarksburg, W. Va. 2490 ke.
KGIIT Brownsville, Tex, 2382 ke, | KNFQ Skykomish, Wash. 2490 ke, “VPFQ Swathmore, Pa. 2474 ke,
KGIU Austin, Tex. 2482 ke. | KNGE Cleburne, Tex, 1712 ke. | WPFR Johnson City, Tenn. 2470 ke,
KCHY Corpus Christi, Tex. 2382 ke. | KNGF Sacramento, Cal. 2422 ke. | WPFS Asheville, N.G. 2474 ke,
KCIW Centralia, Wash. 2414 ke, | KNGG Phoenix, Ariz. 1698 ke, | WPFT Lakeland, Fla. 2442 ke.
KGIX Santa Ana, Cal. 2490 ke, | KNGH Dodge City, Kans, 2474 ke. | WPFU Portland, Me. 2422 ke,
KGHY Whittier, Cal. . 1712 ke, | KNGJ El Centro, Cal. 2490 ke, | WPFV Pawtucket, R.I. 2466 ke.
KCHz  Little Rock, Ark. 2406 ke. | KNGK  Duncan, Okla. 2150 ke. | WPFW  Rridgeport, Conn. 2466 ke
KGIX Pasadena, Cal. 1712 ke. | KNGL Galveston, Tex. 1712 ke. | WPFX I’alm Beach. Fla. 2442 ke,
KGLX Albuquerque, N.M. 2414 ke. | KSNE Duluth, Minn. 2382 ke. | WPFY Yonkers, N. Y. 2442 ke.
KGOZ Cedar Rapids, lowa 2466 ke. | KSW Berkeley, Cal, 1(_‘»:)5 ke. “:I'l‘“a Miami, Fla. 2442 ke,
KGPA Seattle, Wash. 2114 ke. | KVP Dallas, Tex. 1712 ke, | WPGA Bay City, Mich. 2466 ke.
KGPB Minneapolis, Minn. 2430 ke, "\'R Montreal, Can. 1712 kc. WPGR Port Huron, Mich. 2466 ke.
KGI'C St. Louis, Mo. 1706 ke, | VYW Winnipeg, Man. 2452 ke. “'I‘GC S. Schenectady, N.Y. 1658 ke.
KGPD San Francisco, Cal. 2174 kKe. “'Cl\_ Bette Island, Mich, 2414 ke. | WPGD Rockford, IIL 2458 ke,
KGPE Kansas City, Mo. 2422 ke, | WEY Boston, Mass. 1630 ke. | WPGF Providence, R.I. 1712 ke,
KGPF Santa Fe, N. Mex. 2414 ke. | WKDT Detroit, Mich, 1630 ke, | WPGG Findlay, Ohio 1596 ke.
KCPG Vallejo, Cal. 2422 ke. | WK DU Cincinnati, Ghio 1706 ke. | WPGH Albany, N.Y, 2414 ke
KGN Oklahoma City, Okla. 2450 ke, | WMDZ Indiarapolis, Ind. 2442 ke. | WPGIH Portsmouth, Ohio 2430 ke.
KGPT Omaha, Neb. 2466 ke. | WMFP Niagara Falls, N. Y. 2422 ke. | WPGJ Utica. N.Y. 2414 ke.
KGPJ Beaumont, Tex. 1712 ke. | WMJ Buffulo, N.Y. . 2422 ke. | WPGK Cranston, R.I. 2466 ke,
KGI'K Sioux City, lowa 2166 ke, | WMO lhgh]gnd Park, Mich. 2414 ke. | “VPGI‘. Binghamton, N.Y. 2442 ke.
KGI'L Los Angeles Cal. 1712 ke, | WMP Framingham, Mass. 1666 ke. | WPGN South Bend, Ind. 2490 ke.
KGIPM San Jose, Cal. 2466 ke, | WI'DA Tulare, Cal. 2414 ke. | WPGO Huntington, N.Y. 2490 ke.
KGEPN Davenport, lowa 2466 ke. | WPDB Chicago, I1L 1712 ke. | WPGP Muncie, Ind. 2442 ke,
KGPO Tulsa, Okla. 2450 ke. | WPDC Chicago, 111, 1712 ke. | WPGQ  Columbus, Ohio 1596 ke.
KGPD Portland, Ore. 2442 ke. | WPDD Chl(:ii[.‘:_o, 111, 1712 ke. | WPGS Mineola, N.Y. 2490 ke,
KGPrQ Honolulu, T.H. 1712 ke | WPDE Louisville, Ky. 2442 ke, | WPGT New Castle, Pa. 2482 ke
KGR Minneapolis, Minn. 2430 ke. | WI'DF Flint, Mich. . 2466 ke. | WpGU C'ohasset, Mass, 1712 ke,
KGPS RBakersfield, Cal. 2414 ke. “'I'I)G lqunzstawn, Ohio 2458 ke. F wrGyv Boston, Mass. 1712 ke.
KGPW  Salt Lake City, Utah 2406 ke, | WPDIL  Richmond, Ind. 2442 ke | wpgw  Mobile. Ala. 2382 ke.
KGI’X Denver, Colo. 2442 ke, | WPDI Columbus. Ohio 2430 ke. | ywpex Worcester, Mass, 2466 ke.
KGPy  Baton Rouge, La. 1574 ke. | WPDK  Milwaukee, Wis. 2450 ke | wpGZ  Johnson City, Tenn. 2474 ke,
KGPZ Wichita, Kans. 2450 ke. \\'l‘l)l. Lansing, M!ch. 2442 ke. WA Fitchburg )lrl'nss. 2466 ke
KGzA  Fresno, Calif. 2414 ke. | WPDM  Dayton, Ohio 2430 ke I WPINB  Nashua, N. 1 2422 ke,
KGZR Houston, Tex. 1712 ke. | WPDN Auburn, N.Y. 2382 ke, WPIIC i\fa.sd]‘](')r; 'O . 1(‘;5; kc.
KGZC Topeka, Kans. 2422 ke, | WPDO  Akron, Ohio 2458 ke. | WWEIE Steabeneille. AL
L (5 . s o et ) - Steubenville, Q, 2458 ke,
KGZD San Diego, Cal. 2490 ke, | WI'DI Philadelphia, l'_’a. 2474 ke, | MY ) Mo py L
KOTE San Antonio, Tex. 2182 ke, | WIPPDR Rochester, N.Y. 2422 ke. ‘ “'I HE Marion Co,, Tnd. 1634 ke
KGZF Chanute. Kans. 2450 ke, | WI'DS St. Paul, Minn. 2430 ke. | \\'P.IIF‘ Richmond, Va, 2552 ke.
KGZG Des Moines, Iowa 2466 ke, | WPDT Kokonto, Ind. 2490 kec. “_l naG Medford, Mass, 14(1._ ke,
KGZII Klamath Falls, Ore. 2382 ke.  WIPDU Pittsburgh, Pa. 1712 ke. | WPHI (:h;lrleston, W Va. 2490 ke.
KGZI Wichita Falls, Tex, 2458 ke, | WPDV Charlotte, N.C. 2458 ke. | WPIILI Fairmont, W. Va, 2490 ke
KGZJ Phoenix, Ariz. 2430 ke. | WPDW Washington, D.C. 2422 ke. | WPHK Wilmington, O. 1596 ke.
KGZL Shreveport, La. 1712 ke. | WPDX Detroit, Mich. 2414 ke. | WPIIL Portalle in Ohio 1682 ke,
KGZM El Paso, Tex. 2414 ke, | WEDY Atlanta, Ga. 2414 ke. | wpHM  Orlando, Fla. 2412 ke,
KGZN Tacoma, Wash, 2414 ke. | WPDZ Fort Wayne Ind. 2490 ke. | wpnIN  Tampa, Fla, 2466 ke
KGZ20 Santa Barbara, Cal. 2414 ke, | WIPEA Syracuse, N.Y. 2382 ke. | wpHO Zanesville, Ohio 2130 ke.
KGZDP Coffeyville, Kans. 2450 ke. | WPEB Grand Rapids. Mich. 2442 ke | ywpyp  Jackson, Mich, 24686 ke.
KGZ(Q Waco, Tex. 1712 ke. | WPEC Memphis, Tenn. 2466 ke. | wppig Parkersburg, W. Va. 2490 ke.
KGZR Salem, Ore. 2442 ke, | WPED Arlington, Mass. ‘17'1'2 ke, | wpns Culver, Ind. 1634 ke.
KGZS MeAlester, Okla. 2458 ke. | WPEE  New York, N.Y. 2450 ke. | WppT  Cambridge, Ohio 1682 k.
KGZT Santa Cruz, Cal. 1674 kc. | WPEF New York, N.Y. :‘2450 ke, WPHV Rristol. Va, 2450 ke,
KGZU  Lincoln, Neb. 2490 ke. [ WPEG  New York, N.Y. 2450 K | WPIIY  Elizabothton, Tenn. 2474 ke
KGZV Aberdeen, Wash. 2414 ke, | WPEH Somerville, Mass. 1712 kc. wWrsr Harrishure. Pa . 1674 ke,
KGZW  Lubbock, Tex. 2458 ke. | WIEI E. Providence, R.I. 1712 ke. Rl Lo E o

s ’ DREK 2430 ke | WRBH Clevetand, Ohio 2458 ke.
KGZX Albuquerque. N.Mex., 2414 ke. | WPEK New Orleans, La. . 5 Toledo. Ohi 2474 ke
KGZY San Bernardino, Cal. 1712 ke. | WIEL W. Bridgewater. Mass. 1666 ke. | WRDQ o OIP V'llol Mich. 2414 ke.
KIUK Jefferson City, Mo. 1674 ke, | WPEM Woonsacket. R.L 2466 ke. | WRDR GrossePt. l]\?Fe}" len. 1666 kc.
KNFA Clovis, N. Mex. 2414 ke, | WPEP Kenosha, Wis, 2450 ke, | WRDS E. Lansing, Mich. c.
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SHORT WAVE CRAFT for

$5.00 Prize

New Transposition Ring

This is what 1 use for transbosition

INSULATING
MATERIAL -
RING

™ 5ﬁ|LLED
HOLES

B
Saw CuT
SLOTS ARRANGED
TO KEEP LEADS
SELARATED AT
POINT OF CROSSING

wine neep 7
NOY BE THR-
EsOED, JUST
SLIE INTO SLOTS
anD SPACE 45

pESIRED

klocks, They are rings cut from any kind
of insulating piaterial that will stand the
weathrr. A wiole ~¢t rfan he made In a
short time with a handsaw and mitre box.

Just raw them off 3 tuhe. then cut them
fquare across on €ah side. 10 preferable,
you can hore a hole in the bohtom of the
cut to be sure the wire won't slip cut.

They have:

1. The very minimum of material so
they zhould be low loss.

2. All sides push to the center when
there is a strain on them 8o they won't
buckie.

3. Costs practically nothing,

4. The wire doesn't hase to be threaded
through holes—can be Jut on anywhere.—
Alex 1. Snider.

“ FLAY S1DE

4~
. DRi1LL FOR
Va"sET

oS! # CENTER
w ’
-

CUTTING EDGE F H

Fly-Cutter

1lere i3 a fly-rut'er constructed from
easily ohtained paris, It consizls of a
niece of 12" stock 1%” lonk and drilled as
shown in disgram. One 1,7 machine lathe
wol, 1we 33" set rerews awmb a %7 drill
make up the el of the Dbarls Necessary.
The drilt is ground tlit on one Silde to © -
rajve the set sirrew to prevent slippinE.  A-
you see it has ne adiu-tinent and js used to
cut 114% hotes tar tube sockets. It iz very
efficient and ridls us of the annoying siip-
page of adiustinent in faclory-made cutters.
—Arnold Foranwn.

vvwvyy

Varnish Can as Shield

Ylere is how to save money in huilding
a moniter or other thorl-wuve anparatus
requiring a shicld poet.  An old varnish
¢an I8 just the thing tr the jobh, heing of
the right size and shape, Oune may en-
countet «difficulties In icaning §t; however.
this ean be done with turpentine or otler
paint-removing solutiors. The first step i8
to cut off the hamdle nd the shout; then
procesd to cut 4 hole in the narrow side
Jarze encurh to admit the hatteries.  He
sure to provide for a smooth edse aroumd
this hote so that you will not cut ynur.elf
on the roush or sharp «dges. The opening
should he fitted with a lead as shown in tie
drawing. After the can has heen male over
as desired, it can be given a coat of black
enamel, or some other artistic decoration
can be applicd.—Calvin &lean,

CUT WOLE 1N 54DE VARNISH
AND FIT WiTH L© 1 CAM —
g _-'II
BgTIOM 1
OF i
caN
. ' =
olaL— ‘\::I
REMOVE HAN.
OLE AND SPOUT
Jatx (PATEN SPOUT HOLE
TOGGLE

JUNE,

1935

Improving Key Handle

l':)- simply drilling a hole in the center
of & poker chib. and plaring it hetween the

bu n_ and stem of your Key, you have a
2 Navy type knob» which is very casy to
Imml}e The added poker chip flange gives

more pressure and leverage during bath the
upwand aml downward stroke,  (Thls sys-
tem lins Leen used in copjunction with the
£00-watt Transmitier at WEXBY slncs "33).
—&, K. Radom, Opr,

vvyy

Code Practice Kink

Many of the readers of SITORT WAVE
CRAFT who desive 10 practice code with-
out the cost of building an eutirely separate
auwdino oscillator can aecomplish thl. very
essily by building the unit deserilnd In the
drawings. 1t consists of an audin trans-
former on which has been mounted a tube

ANY a—— 2MEG RESISTOR I

AUDID TRANS

- BoLy
- o
;7 Btk

woOoD

on
BAKELITE

BLOCk

s

BOLY THMROUGH

vuu BAsc .uu_ﬁ_,.a’

hase. The nunder of proags conforms with
the number of pronss o youf plug-in coils.
amd the «ntire jn-trutnent plugs tito the
toll socet. the same as your short-wave
cuils. A disgram i3 also shown and inli-
rates where the key may be inserted.—Jlohn
W. Drietrich.

AUDIO
TRANS

RF TUBE

iy

NOTE ~ TUBE
PLATE CIRCLHT
13 0PEN BECAUSE |
Lo (S OMITTED

——a AnnAA

vyvy

Cement Mixture

In making coil furms by cementing tub
hase togetiwr. 1 enuld not find a sui 0
cement and the coll forms seon fell apart.
After much experiment | found g mixture
which answered the purpose tery well

1t 1s made by mixing todether two parts
of ether and one part of gleohol, hoth of
which can be ohtained at any near-hy drug
store. ‘To the mixture of aleohiol aml cther.
celtuloid chips are added and allowed 1o
stand in a corked bottle overnight.

In the morning if 1he solution is stlil
watery, add more chips amnd let stand acain.
When a thivk Hauid is formed §t will be

b
1 b
i $5.00 FOR BEST :
1 4
1 4
! SHORT-WAVE KINK ¢
: The Editor will award a five dollar prize each month {
{ for the best short-wave kink submitted by our read- %
1 ers. All other kinks accepted and published will be ¢
)} awarded eight months’ subscription te 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 (
{4 sketch, of your favorite short-wave kink to the §

) “Kink” Editor, SHORT WAVE CRAFT.
ready for us.  Making coil forms is not i<
only use for it ran be used for hol-]nuz the

o POKER _ wire in place on spaced eofls,
HOLE = ] CHip T, tubes that have bhecome Inoscned
e bases and Umitsatuls of other u-es,—Theo-
‘-.I dure Yukauskas.
REGULAR

cnus- WiTH

EMENT AROUND LOOSE TUBE,

EOGE OF TYBE BRUSH CEMENT
Base ALONG EDGE

A- BAKELITE LENGTH T SUrT
Bi Yo wiDE x | Ya LONG
€ 3/a° wiIDE LENGTHTO Sun

VAT USED ~ BRASS D= YBTwiDE, 5128 10 $urt

Variable Antenna Coupler

Many fuans would like 10 us¢ 88 antenna
eoplismg il instead of the usual capuei-
tive enanling used In wmost teeeivers.  The
diapram  elearly shows how  a mountlne
bracket ean be eonstructad whivh will allow
varylng the coupling for ditherent short-
wave hands, It Is also mlvisable 16 use the
rondenser fn series with the oil awd the
anterna in order 1o make use of what tun-
ing may be pi-sihle.—IDduniel Horneman.

vyvvy
Substitute for Key Contacts

The contactz for kevs or relays can he
repl when worn by substituting  the
used eontiucts from alinmst any Wype of auto-
mobile distributor.

‘The «liscarded haints can usually he oh-
tained from your Jocal garage, After clean-
ing and a lintie filing. wilwen soldered to
the key or relay. they hecone a serviceable
conlant ahout 3 16 Inel 1n diameter.

The eontact No. 1 is found onlv on Ford
Model A and AN andl cerves well as the
a-llu-uhh- contit for a telesrabh relay

Many of the readers of SIORT W \\'P
CHAFT who have burned off the contacts of
their Keys< or relays will fined thi. kink very
weful and the new contaets will stand up
for a very time, heeauze of the hard-
ress of them ami if uficient filter 1s used

to suppress the spark.—I1L W. Crouter.
Nel ) Cut OcF smag 1
e Ne 2 £ M |
CuT o8k mERE N2 3 '-’ﬁo
.l..,.-" ¢
T
NE 20aNR)
NZ 2 0RNE 3 SOLDERED
SOLDERED s

RELAY o

- -
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Handle for Plug-In Coils

lrre it a simple way to use attaclment
plugs us hamlles for plug-la cofls.  Naw ol
the projecting promes aml tien et a small
i~ Trom a picce of % inch hard rubber oc
bukellte as shown in the diagtain.  Aflr

ORDINARY LIMP tDRD
BLUG wiTH
POINTS tuv Dn:

2!

FASTENING,
Stllws O'I.
FOR

CEMENT
war! L

;

/ WAFEQ WiTia MOLES
DRILLED TO CORRESPOND
WiTH THOSE N PLUG

this has heen fastencd to the attarhment
pleg, cement the whole thing to the top of
the plug-in coil with household cement or
some othier Surh materfal.—Geurge Mosta-

cello,
vyvyyv
Low Current Relay

Here 13 my radlo kink. 1t i3 a simple
relay that ean bhe made in aheut one hour.
Maost of the parts ean he found in yonr
Junk DoX. It can be used for many thinfs;
it will make a motor go by means: of a
beam of light. Of course, you have 1o have
other parts, wmnplitier, ete. 1t will e wh 1
any other sensitive relay can do.—]*aul R.
Xehmidt.

wmt\
snmu-
Jtuc
I "
tAR BDING
PHONE bosy »
¥
|
[ —
] i
—— &

vyvvvyy
Handy Bench Light

Many experimenters have difficulty in oh-
tainlni sufirient light for their workbench
wilhout using a very powerful bull.  This
van be mereome by stretehing a piece of
No. 13 wire av1oss the length of the wir’
benely ated altaching an old tixture ring as
~hown in the deawing; the entirs anw aan
then be slid fim one end of the bench to
the olher and wili enable yuu lo have a

LiNK SLIDER

e ==
METRODS 1

lixht where you want 1t. The drawi-z
¢learly shows how a separate clumnp can he
made if one desires 1o go tu the exira

CUT PIECE
OUT HERE wiTH PLIERS

COMDLETED
LugG

L W=

% ot ConmELTED™ \E
WITHOUT UNSCREWING
PoST

trouble.  Anothet useful kink that 1 hate
used quite often is alse shown amony tl
drawlngs., When you have a closed cone
Reeting Jug aml yout wlsh to overcome thu
necesalty of remuning the hinding po-1 nut
each time, it is only necessury to «ut out a
sectiott of the Tug with a hair of «lia onal
pliers or tin snits.—Nuossell Bulver.
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g B+22T045¢ B+250Y  Z.5v.

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, n 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 ohin regeneration control
potentiometer has a switch on the back of
it, which should be connected in serics with
the 22'% 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 use. If you wish to
gang the two tuning condensers it will he
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.

00B-mF
[}

T d

o
8+,67.5V.

-~ 4

"
B4, 90v C-135v B+135v

4-tube battery operated receiver having a stape of tuned R.F. ahead of the regen-

erative detector.

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 becn able
to hear. And I would like to know whether
they are using earphones or a speaker in
order to ohtain 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.

This should give excellent results on al]l short-wave stations.

100 WATT PHONE TRANSMITTER

G. K, Burtner, Jr., Goldthwaite, Tex.

(Q) I would like to build a 160-meter
amateur tr.msmlttor having 100 watts in-
put using incxpensive parts. Can this
transmitter be built for around $307?

(A) We doubt very much that it is pos-
sible to build a good 160-meter phone
transmitter such as you outlined for the
smal sum of $30.00. We do suggest, how-
ever, that you read the series of articles
that are being published on a low-power
Raek 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
nust 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

WWW.americanradiohistorv.com

EDITED BY GEORGE

@ Because the amount of work involved in

the drawing of diagrams and the compilation
of data, we are forced to charge 25¢ 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 23¢ will be an-
swered in turn on this page. The 25¢ remit-
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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 ¢enter connection grounded, This
cuts out only a small amount of noise
originated in the low power line. Would
the addition of two large radio frequency
¢hokes 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?

tA) Generally speaking, if the one side
of the doublet does not fold back too far
vou will not notice any difference in re-
ception, IHowever, if it were to approach
a Y shape, it would become quite directional
and you may have trouble from these ef-
fects. [

SIMPLE “B” SUP'LY
N. Resnick, Philadelphia, Penna,

I built your “Pocket Receiver” described
in the December issue of SuorT 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 15 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 ‘)

T .~
8MF
(EACH)

M 360 0nus
—
10,000 OHMS 25 W
( POTENT.)
110V, AC ~—~

Simplest power supply whieh can be
used to take the place of a B battery on
short-wave receivers.

-
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- QUESTION BOX

Attt s

W. SHUART, W2AMN

tance may be made in the form of stamps or
coin.

Special problems invelving 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.

T A R S N SRR R N e

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 c¢onjunction 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 contrul 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 dlag‘ram 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 sufficiéent 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-mE .006-
Wekus, ‘poree 56 245 v TR
/ “ |
Cinput/ ouTPUT
s 30H 30w )
:g wow\ 100Ma
7% T\ T I
b4 \ /
15.000 OHMS F
eH (sncu )

Complete AC operated high

gain audio amplifier which can he used in conjunction

with any short-wave receiver,

=et. 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
deseribed in the February, 1933, issuc on
page HY2. I have rehuilt it twice and
checked all parts to make sure that they
are all ri::ht and have also experimented
with the various types of coils. 1 am using

a roud power supply with this receiver and
Mn]l 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 ycu 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) 1 would like to have you print a dia-
gram of o power supply which cun be used

VYWV

T
m
o
7]

@ AAAAAAAAAA

OHMS
—
\ <

+ A — B+135vV (B:w'

2-tuhe hattery set intended for earphone
operation.

"\
B+ 22.5v

with the *“$ 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 js shunted
across the cathode biasing resistor for the
6B7 tube is listed as a .5 mf. condenser:
actually it should be a 5 mif. 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 spemﬁed in parts list will serve

|

also. Either should give excellent service.
30 H.
100 ma ) 100 MA) B+250v.
m‘—,afm‘——]—‘-
s
=
-_— L_ L2 §
- — 4 -
“-"'.'- .‘ Jr.r" §
=
Fi 3
\ / I,."' T

"

nov, Ac.

=

N / B~
8 MF 1S 0CO
(EACH) OHMS
25 WATTS

Power supply for the “3 tuhes-6” super-het described in the Fehruary issue of
Short Wave Craft.

www.americanradiohistorv.com
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_\Badm Comparison

\CHECK
© I LIST

l
TR U TH about todayi Radlios

“World-wide reception!™ ¢ Beautiful tone!™
Claims! Claims! Claims! The receiver at a “‘bar-
gain basement™ price boasts as loudly as the
custom-built instrument. Yer there must be a
difference—somewhere! We have devised a plan
that shows you lrow to get the cold, hard faces
about values. Whether or not you are ia the
marker for 2 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 buile

.. It has full range high fidelity—25 to 16,000
cvcles , . . it has ample reserve power—35 watts
stricely class *“A""...It combines the greatest
known sensitivity and selectivity wich the finest
tonal reproduction ever knownin radio ... It is
custom-built to the most exacting standards
known in radio. But those are 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—swhen 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. 5. 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!

SEHDHOW FOH YOUR

HEC

QCOTT RADIO LABORATORIES, Inc.
Ravenswood Ave.,Dept. 28K5, Clucazo Illinois
Send me at once a copy of your Radio Comparison

HECK LIST, and complete details about the
“EW SCOTT Imperial Hi-Fidelity All-Wave,
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SHORT WAVE

I Transmitting Antennas

l By Lawrence Reilly

|
® THOSE who are planning to build
amateur transmitters described in
SHOrRT 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-
ereased 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 7esonate 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 bnng 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
ivou’ll have. This is even more impor-

tant in Hertzian antennas which can-
not usually be tuned except by cutting
l them to the proper length.

The Hertz Antenna

This brings us to the other type of
l antenna just mentioned, the Hertz.

There are two general types of antenna,
Others

| the Marconi and the Hertz.
the

| named the Doublet, the Zepp,
(Continued on page 124}
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Fixs. 1 and 2 show current and voltage
distribution along aerial; 3, relations of
harmonien; 4, matched - impedance
transmission line: 3, coupling methodn;
¢, single-wire feeder; 7. *lamp cord”
feeder; 8B, current distribution; 9. Z-.wire
carrent feed; 10, “Knd-fed” Herts.
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The V-Doublet, a Practi-
cal S-W Antenna

(Continued from 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 halanced 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 *

Ground

“v-Deublet

I o—

FIGURE §
Loupling i ""f"ﬂ
Transformer -‘ ) l Recerver
iy
Ground__ l
Fig. 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 alungside rep-
resent induced interference. The interfer-
ence current dces not flow through the coil
and the receiver is not affected. The signal
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 operite as a conventional “T"
antenna system on broadcast signals and
as a “V-doublet” on short waves. Below
b5 meters the antenna is a “V-doublet”;
above 55 meters it is a conventional “T-
type” or standard broadcast antenna.

The design of the “V-doublet” antenna

for JUNE, 1935
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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 [5-200 meters.
This has ‘inan accomplished with the new dual
ratio airplane dial with its 125-] 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 cufout switch are
mounted on front panel for easy accessibility.
Complete shielding of all stages to eliminate
R.F. and audio feedback. A highly sensitive
a tuned R.F.

wave fan,

Tubes employed are the newly devefoped 6.3 volt types:
42 and 80. Set is mounted on a black wrinkled heavy steel chassis.

Chassis wired and tested with coils

stage with a newly perfacted system for equalizing both
stages, makes this an ideal short wave receiver for both ham and short

MODEL 5 1000

regenerative circuit using

sDb, 6F7, 76,

Cabinet for above .

Five Sylvania set tested tubes .. ...

T

&” short wave dynamic speaker .. ..

Short wave hum free power supply .

Complete kit of parts for set and powar supply

B =
Nooinw
ARSI

SUPERTONE PRODUCTS CORP

35 Hooper Street,

Dept. S-6 35,

Brooklyn, N. Y.
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HUDSON STREET

e 'NEW YORK CITY

I OFFICIAL DOFRLE
SHORT-WAVE RECEIVERS

See es 523, 126 and 128 for
’ L3 our other “Ads"

Released!
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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 Jllustrated

I*acked between the covers of this new book is a huke
arcay of modern radio equipment and other electricul
and  selentific merchandise—porhaps the very material
for which you have been looking—and at prices which
cannot possibly be any lower. A truly impoftant buying
#ulde tor radlo servieemen, experlmenters, dealers. short-
nave fans, blologiral and optical students, and other men
following scientlfic profes<ions.

Contains all-wave radio recelvers, automohlle sets.
low -priced mlcroscopes. fleld Elasses. complete nuhllo
arhiress systems, OMecial Doerle and other ghort-wae
receivers, crystal radios. radlo replacement parts and
acrossories, latest testimg instruments, ete.. ete. NAME
THE ITEM AND IT'S IN TIHE ROOK.

You ean increase the value of your (ollar by buying
at the low priees contained In thls buying gulde, This
pmazing book will show you how to save money by buying
economically. Why not start saving now? Don’'t delay.
Wrlte today for your free copy. You afe not oblicated
in any was.

WRITE TODAY-—send postcard or letter,

Buying guide sent by return mail. IT'S
ABSOLUTELY FREE.

RADIO TRADING CO.

101A Hudson S¢. New York, N. Y.
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YOU DON'T

READ AND THEN DISCARD

SHORT WAVE CRAFT

Readers keep their copies for years as a steady
referm:e and thousands of letters attest to this.

It is now possible to sare your copies and for
this purpose we designed a splendid binder for
vou which holds twelve copies.
beary substantial material and is covered with
black gram leatherette,

azine is stamped in gold on the cover.
ingenious mechanical
which makes it possible fo bold the m}ua
reading from the binder.

1t is made of

The name of the mag-

rovided

arrangement
as when

WAVE CRAFT Btndcr as descnhed $125

prepaid in the United States...
Canada and for¢ign cnunmes 25c extra
money otrder. check.

We accept
stamps or <ash.

SHORT WAYVE CRAFT

NEW YORK, N. Y,
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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 mtercepted 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 waterpruof 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.

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 hest 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 he May 20.

In the event of a tie, equal |
prizes will be given to hoth. Send
entries to “YL" Photo Editor.
W2AMN, % Short Wave Craft,
99-101 Hudson St., N. Y. City.
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SHORT WAVE CRAFT for

Short Waves at the

Hauptmann Trial
(Continued from page 70)

As explained in an article appearing in
Time magazine, the Associated DPress ex-
plained how a garbled radio message had
been responsible for the wrong news flush,
which undoubtedly got
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 ulso the Associated
I'ress reporters at the llauptmann  trial,
but aside from the fact that they did not
deny that such ultramodern means of con-

into many news- |

veying intelligence were used, practically no |

infermation could be obtained.
News admitted however, that undoubtedly
miniature short-wave transmitters of this
type would play many important roles in

The Daily |

rathering 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

J censed llams, and the editors do not need |

to point out that it is strange indeed that
such 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-cuse short-wave receiving set which
was designed and built by Clifferd 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
cet 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
{ransmitted, 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
Lrief-case receiving set and a pair of fairly
sensitive headphones.

Magni-Dial Simplifies
S$-W Tuning
(Continued from page 16)

of it. and then perform the usual tuning

operation by means of the vernier knob on |

the set. .
Still another 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
everal dials made out of heavy cardboard
or else drawing paper or bristol
cemented or shellacked to a thin metal or
cardboard backing. so that it will take but
an instant to chunge dials for the different
hands. By cuiting a hole in the dial so that
it will come just over the opening in the
old eseutcheon plate then when the set is
turned on, the light may be seen through
the hole which may be eovered with a piece
of red or green ecelluloid eemented to the
back of the dial. In this way you have a
pilot light. also very desirable.

(1. E. McCann, the author of this ar-
ticle, is manager of the El Varadero de
Manila, Caiiceao, Cavite, P.I, and the
editors are picased indeed to present this

board, |

‘the pracse
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Radio World és S.

of this Sensational

100% RADIO CATALOG

CertainlyiC’sthe TOPCATALOG
of the Radio
there are more items listed (over
50,000), more speeinlized depart-

ludustrv—heeause

ments; more pages of special BAR-
GAINS,

iteims;

special  sumamer

mationally

more
more known
the of S. W,
and All-Wave Receivers (24 pages
of them).

liness greatest line

Public Address is featured . . 30
pages of Everything in Amplifiers
from 3V to 100 watts, complete
systems fuzgested and illustrated
amplifier.  Permanent,
portable and mobile systems for
oV, 110V, operations

PLUS thousandsof parts and acees-

for each
battery or

=Orics,

P.A.

The most comprehensive
sclection in America today!

AUTO RADIOS and
ACCESSORIES

Featuring Lafayvette receivers to
meet every requirement,  Priees
from $19.95 up. New SUPPRLES-
SORLESS Type reecivers, IMASH-
BOARD T'vpes and the New SELEF
ALIGNING

casily scrviced.

Types which are so
Also 0 completre
selection of Auto Acriats—includ-
ing those designed for the atb met-
al turret=topped cars, noise sup-
pressors, ete. This big section is a
complete Auto Radio Catalog in

itself!

Afndn Wfecr
100 SIXTH AVENUE - NEW YORK. N.Y.

ATLANTA GA « = s Sae [l o tMap 0 4 1 astope it

Health Ray Carbon
- Lamp

1] PAYS FOR
%1 ITSELF IN A

| i
A"\,-Lp'-'. F EW TREAT-

J; BT MENTS.

4 ﬂ IS Everyone in the
faumily mneeds the
A ?‘ealth giving Violet
Tahle Model Taty is a large CHRO-

MIUM  plated  lamp using standard carbons
emltting ruys of ultra violet and infra red

It Sun Tan is desired. order accordingty.

Saves doctor’s bills. Cures ¢olds, rheumatism. and
other ailments.

Sise 113" high, 10”7 wide. 53° drep. Weight 8% pounds
Interesting literature sent free.

List prire witl_Secreen aml Gogles—$10.00.
YOUR COST—F.Q.8., N.Y., $3.38.

WONDERFUL VALUE!

Gold Shield Products Co_, 17 ¥est 60th St N_ Y. Clty

SHORT WAVE HEAD-
QUARTERS

No matter what veu scek in S.W.,
or All-Wave Reecivers . . we have
it. A big 2t page section is devot-
ed to receivers from 5-12 tubes: ail
latest eircuits, beautiful cabinets;
phono-radio combinations, ete.

THE NEW BROWNING ‘35"

Seven turhe, all wave Reeeiver with
the TOBE Tuner is featured here
100! We can supply complere kit
of parts or the Tohe Tuner as asep-
arate unit. Sce our ad on pg. 119,
'----_---_-_--

| I
New York, NUY.

I () Send me yonr now FREE Carelog No. 57, I

I ( ) Send me detzils and e of the Tobe l
tuner. { ) Browning 33.

| Name |

Address. I
City State

'THORNE'S RADIO
CoIL
' WINDER

Wihealesite Hadio Serviee Co.,
100 Sixth Ave,, Dept, SWa63,

m

7]
z

LEE b b, 1) -]
IMpzMmITO
ovooCL®

Wil wind
Transformers.
Straight or Honeyeomb
¢oils and Ear phene
armatures. Revolution recorder. 14 Speed changes.
write for tliustrated Circular and Price.

SUNSHINE NOVELTY CO.
226 S. W. 2nd Ave., Miami, Florida.

Puwcated
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Click!

Instant
QSY

{Frequency change)

with the OHHTMITE BAND-SWITCH

@ LOW LOSSES,

All-porcelain

Low resistance, self aligning contact shoe.

insulation

Are you anchored to one band be-
cause it's a hl%|ob to change coils inter-contact capacity.
ond re-tune? Do you lose valuabic g HIGH CURRENT CARRYING ABILITY, Ampie contact sur-
operating time in drawn-out re- faces and correct design insure efficient operation up to
;_dmstmengs every time g’ou QsY I KW
and to anoth Bulleti .
104 Fells how you can instantly shifi @ UNIVERSAL IN APPLICATION. Adaptable to single-ended
or push-pull tank circuits, impedarce matching nelworks and

your transmitter from band to band
antenna circuits. Two or more switches may edsily be ganged

the 1935 way . with the new Rt " q 1ch
OHMITE BAND-SWITCHES. Write for "single-control”” Band swirchirg.

for your copy today.

OHMITE MANUFACTURING COMPANY

639 N. Albany Ave., Chicago, lll., U.S.A.

ow

i Che Breakers

Aﬂ'Aunc CITY, NEW JERSEY

SITUATED DIRECTLY ON THE
OCEANFRONT AND CONVENIENT
TO ALL PIERS AND AMUSEMENTS

WITHOUT MEALS
PRIVATE BATH

WITH MEALS
PRIVATE BATIH

Daily
Per Person

Hot and Cold Sea Water in all Baths

$

*3

GARAGE ATTACHIED

EXCELLENT FOOD

'E AND MECIHANICR
"hmul—mechameal

EVERYBAY SCE

Is the finest sclent
—tanstructional @
to-the-milnule wli
\lflc evemts. Duzens ot cunctrintional  dr-
tirles and many popular uuerlmcn!s lileas
froen which ¥

A HO=T OF

Waomlwork lnL

thons— It

neering—>) l feroarapy

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 Linmnediately for Details and
Special Price on the New and Im-
proved Postal ’35

GRADIO

HEW YORK.MN.Y.

Edited by
HUGQC GERNSBACK

Get your copy today!
On all newsstands

1 OCthe copy

Over 150 lHustrations
S

LIBERTY 37- Everyday Science and Mechanics

99-C Hudson $t., New York, N.Y.
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idea as it will undoubtedly prove a baon
indeed to the thowsunds of short-wave
listencrs, Of conrse one may use a magni-
fuing glass to aid ix reading the fine divi-
siong on seme of the dials fitted on many
short-wave receivers, but what we con sece
with the umnaided eyec and withowt the
medivm of o lens is after all the most
pleasunt und comfortable tuning. Mr. Mce-
Cann suggests a 10-inch radiug or 20-inch
diameter diul, but we imagine in gome cases
that a dial even larger than this may be
nsed. Possibly some geniug will even carry
ot the idea on a mnch larger scale and in-
stead of using a long mechanical indicator
may work ont a gimple light-beam arrange-
ment, whereby a sharply focused pencil of
light will sweep over a large dial. Aad this
gives ns another idea which may appeal
to some of our set-builders—they may elect
to arrange a smull Light on the end of the
indicator needle o that it wmoves 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
1200 ke, This is caused by the difference
in the incoming signal and that which the
loeal 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. Oniy one
thing is necessary and that is that the
¢oils 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
a(lJustment 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
¢ritical the tuning becomes.

Plug-in Coil Data

Meters Distance
Wave. heineen
lenith Grid coll turns Tickler turns 2 voils
200-80 52 T. No. 24 Kn. 19 T. No. 20 Fn B”
Wannd Close wound (7W)
32 T. per Ineh
f0-40 23 T. No. 28 En. 11 T. No. 30 En. iy
\\mllul oW
per Inch,
10-20 ll T No, 2% En. 9 T. No. 30 En, 1%
3-327 hetween turns l
20-10 No. 2% En. T l" \0 30 Ea. L%
i i hetween furnd.
Coilform—2%" long by 17,7 v”d I nin hase.

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 erystal, 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 enly 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
erystal frequerey, 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.

Coil Data
Plate Coil
Band Turns Length of Winding
80 meter 30 3 inches
40 meter 16 3 inches
20 meter 3 inches

10
Wound on 2Y4-inch dia. 4-prong form
with No. 14 tinned, soft-drawn copper
wire,
Cathode Coil

80-meterXtal—20 turns Ne. 22 D.C.C. wire
40-meterXtal—10 turns No. 22 D.C.C. wire
Wound on 1%-inch dia. 4-prong form.

Parts List for Transmitter

1—50 mmf. double-spaced variable condenser.
National.

3—.005 mf. high-frequency by-pass condensers,

Sprague,
1-—50,000 chm, 5-watt resistor. Electrad.
1—voltage-dropping resistor 20.000 ohms,
watt, Aerovox.
2—{-prong isolantite sockets. National.
1—7-prong large isolantite socket. National.
3—large plug-in coil forms (Bud).
2—small plug-in coil forms (Bud),
1-—X0-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—Nakelite panel 7x12 inches, 1.C.A.
1—baseboard 7x12 inches.
2—dials, Na-Ald.
1—B802 tube. R.C.A. Radiotron.

25

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.

1935

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

105

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 purpote.

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, 1hat unfailing accuracy of calibration, that surenest of selectivity,
that sweetness of mechanical functioning that has placed the Super SKYRIDER in a preeminent position
This determined purpose to high standards of crattsmanship produce each recaiver eager

in the short wave radio fleld.

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 tascinating 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, if you please. Mail the coupon now.

the hallicratters
| 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 |.F.'s; lsolantite Mounted
Beat Frequency Oscillator

Crystal Filter Circuit
Trans_mii-Receive Switch, ete.

Built-in Jensen Speaker and Power Supply

------------1

The Hallicrafters, Inc.
3001-N Southport Ave.
Chicago, U.S5.A.

Send me your interesting naw
l6-page booklet fully de-
scribing the Super SKY-
RIDER. Also send the name
of my nearest dealer.

Name —

i
i
l Address '

STOPPANI

A Preeigion In-
atrument maule in
Belgium.  Pur-
chased by the U,
S.Governmeht
at more than
$30.00 each.
ldeal for Radio
Experiment-
¢rs Labora-
tory, also may
be used as a
Gaivanometer
fur detecting
electric carrents
in radio circuirs.
Ruby. jeweled,
solid  bronze, 4
inches square, fitted in a hardwood case.

Qur price prepaid $4:50 each
Gold Shield Products Co., 17 West 60th St N. Y. City

COMPASS

——
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Nystems, Test l-:uuilnnulnl. Re- catalog

Just Off the Press! r
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1935
Radio

132 Pages. Fllled with lat-
est Deslgu Poriable, Mo-
hile and Rack & I'anel. Public

placement Parts, Kits. Tubes,
aml  Accessorles—all at U'n-
beatable Rock Bottom Prices! —
Send For Your GCopy To-Day!

COAST TO RA
539 SIXTH / oy 7ot yign TSNP

RADIO

ENGINEERING,

broadcarting, avlation and molies radle, servicing, ma-
rine radio telegraphy and telephony, Morse telegraphy
and raillway aceounting taught thoroughly. Bngineer-
ing courss of nins months' duration equivalent to three
years of college radio work. All expenses low. Cata-
lng fres. School established 1874,

Dodge’s Inatitute, Turner St., Valparaiso, Ind.
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Dr. Lee de Forest

John L. Reinartz

D. E. Replogle

Hollis Baird

E. T. Somerset

Baron Manfred von Ardenne

Hugo Gernsback

Executive Secretary

5-Mecter "No-Code Test” Argument Still Hot

Benefits of No-Code 5-meter Exam.
Editer, SHORT WAvVE 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 & 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

S g g T g it e

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 3, 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 wsolid gold but-
ton is furnished for $2.00 prepsid. Address
all communications to SHORT WAVE
LEAGUE, 99-101 Hudson St., New York.

o P
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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 exan:., 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 fea-
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 5-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 instruetive
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 muga-
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.

Another Slap at the Code Test for the
5-meter Boys!

Editor, SHORT WAVE CRAFT:
@® 1 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

WWW.americanradiohistorv.com

JnWitness wﬂaucr, thia adiﬂcale Hfae
Bean o-rricmffy_ .“srwb and rwunlcé to the

Clit 0 Directors Glnacluu, Reld in
MNew York (:’a,.‘!lw‘ﬂml.an the Uaniteds
Blale. or (lmewca. the Shl‘ﬂ Wave ﬂmgue
ﬂﬂ‘ "Icclfa

John & Miller

a member or this feuﬁue

afove.

:'::fl:.l_:'._x{r\_,_ft eld Cf Gl

This is the handsome certificate that is presented
FREE to all
LEAGUE.

See page 67 how to obtain certificate.

members of the SHORT WAVE
The full size is 74" x9%".

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? 1 would say
very few. Just to prove it, build up a
good H-meter band receiver and see how

(Continued on page 121)
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A New 22-Tube All-

Wave Receiver
tContinued from page 87)

required. This has been obtained in this
new receiver by taking special precautions
in the form of wvery careful shielding;
thorough filtration of the LF., oseillator,
and audio stages, to prevent feedhack 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 lLeen so minimized in
this new set that yvou 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
L.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 sco-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 ahove 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 ohjects, 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 switeh
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
arrain be satisfied with an ordinary re-
ceiver which reproduces only about one
half the musical tones of the vurious in-
struments being broadecast.

PPower 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 srrooth and comfortable per-
formance at all speeds and under all con-
ditions, it was necossarf' to have more
reserve power, Automobile manufacturers
today provide ears which have eight to ten
times the power of those of a few years
ago, so that an automobile owner may
have satisfactorv 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

JUNE, 1935

Fleoctrical
FEfficiency
plus
BRUTE

OTH 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

. o Hetter, Madio

ammariund

-

PRODUCTS

]:__The DX2 All-Wave Receiver ]

t r

A good battery operated receiver that |s GUAR.-
ANTEED FOR FOREIGN RECEPTION. Good
volume & economical in

aperation.  See  article
page 601 Feb. issue
SWC. 1':es 30-33 tubes

as re. detector & pow-
er  pentode amplifier.
Works on 2 dry cells &
1-15V I battery. & 1
¢ batt,  Blark shrivel
metal chassix & panel.
Cotls for 12-205 meters
& instructions jneluded.

CANNONDBALL HEADPUHONES. $1.35

Rtamp for Literature

CENTRALLION ENGINEERING CO.

Dept. 5W6, 136 Liberty St., New York, N. Y, [

RCA Institutes. with lts repu-
tation eztabli-ned by 26 years
sefvice, {5 an fnstiturjon recog-
nized a&s an jmDortant facter in
the radlo industry,

Whether elementary radio prin-
ciples or advanced subjuects,
sound applications or practical
radio encineering, RCA Inspi

tutes is prepared to give you the
fnstruction you need.

| RESIDENT SFHDDLS NEwW YORK AND CHICAGO
o

modern stamlard eduipment

EXTENSION COURSES FOR HOME STUDY
under convenient “no obligations* plan

INu-trated Catalog on Reduest,

R.C. A, INSTITUTES, Inc. .0

75 varick St., New York—I154 Merchandise Mart, Chicago

Hammarlund Manufacturing Co.
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rounded edges for greatdy increased
voltages. Smooth bearings; self-cleaning
contacts.

With a stator of the split-stator model
(Hiustrated) 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.

4

LEARN CODE]

BE A REAL
radio - tele-
graph operator.
Make money with
radio. Get your
Amateur or COM-
MERCIAL
TICKET. “Most
of the holders of
the EXTRA
FIRST CLASS
commercial
licenses are Can-
dler trained.” = e

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 (VK2YZ), 1
Searle Street, Ryde,
Sydney Australia.}

424-438 W. 33rd St., New York

“BOOK of FACTS for
RADIO OPERATORS
and Berinners.” Con-
tatns  story of the
Champions and other
valuable  information
you should have. No
obligation.

'’ANDLER

6343 SOUTH KEDZIE AVE.,
Dept. 5-6, Chicago.

WHEN BETTER AERIALS ARE MADE
LYNCH WILL MAKE THEM

AND OTHERS WILL TRY TO ( ¥ THEM

Wrhte for Free Bulletls om LYNCH
PFATENTED ond &UARANTEED

Nolie-Reduelng Antennas for Home. dute Use.

ARTHUR H. LYNCH, INC., 217 Felton 54, N.Y.
FIONEER OF MHOISE-REDUCING AERIALS

Please mention S110RT WAVE CRAFT when writing advertisers
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SHORT WAVE

An Announcement by
HUGO GERNSBACK

wave-listener

1 have created an entirely new magazine for the short wave listeper. 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 1S NOT A TECHNICAL MAGAZINE. It is designed for the short

only. The second. the April-May issue, which is now on

all newsstands, contains the material you find listed below.

nm.nmlm
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F Lok for them,

letters.

Shori Wave
Listener

“SPOT_NEWS” -~

—— —_By Shont Waves —-

ASK YOUR
NEWS DEALER
== | FOR A COPY
@3 | OF THIS NEW
SHORT-WAVE
MAGAZINE

MAGAZINE

@
25 c the Copy

Well
Mlustirated

Contents of the May Issue:

I'Lotos and steries alout the leading short-wave artists of the world.
Famous shorl-wave hroadeasting stations--photos amd deseriptions.
ITunting for DX short-wave stations on the dial of YOU'R Receiver—and where to

Grand List of Short Wave Stations of the World—with call letters and frequencies. in-
cluding  POLICE and TELEVISION stations,
Ntar' Short Wave Statlon List—''crack*® stations with their frequencies and call

short Wave Ficiion Story.

Latest "Program™ News of the short-wave stallons—hboth *‘foreicn’ and ‘‘domestie.”’
Hdentitying short-wave stations by their “*Musical Signals.*

Silver 'up Trophy Contest for the best ‘"Listening I'ost’’ photo.

Fitting Up an ldeal 8.\, “Listening Den.””

A Lady Short-Wave "Fan® speaks,

Thrills an the Short Waves, .
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® I ASK YOU A

faver to me, that

This ia my specis] promise o you.

You have heen nn enthusisstic reader of SHORT WAVE CRAFT and your letters to
me have always shown that I give you Your mobey's worth. Now. I ask you us a special
you get from your nearest newsstand
Wave Listener Magasine.  Take it home and look over it earefully.

T, after you have bouzht Your first eapy and have studied its contents and have read
the new magasine. You sce not fully satisfied with it in any waY uf foru. | suthorize you
herewith to return the coPy «f the ninssine tu me and [ will promptly refund you your ch & ou ¢ . v
Quarter. &3 ICng AB YOU Btalc in Your Jetter the reason why you o not like the magasine where #lse. Nothind like it e T
or if You 4o not think it is worth the money 1 ask for it. You tu be the ode udge. 1A

From this. You will see that Lthe magazing has
beer i = i i w
SHORT WAVE CRAFT.

FAVOR @

CI{' ou sre ROw & reader of I;I'!OR.)’I; Wﬁ\'E
F AFT mngaszine. you will not » ish 10 be without
= copy Of The Ofbeisl Short THE OFFICIAL SNORT WAVE TASTENER
MAGAZINE. The new magasine will help you
tremenuously in your short wave Teceprion at all
timea, and will give You priceless and invslushle
information, such 8s you Cannot get any-
obs

;‘.‘u'u,\'n_ln_rr- taday, THE OFFICIAL SHORT

1)
AVE LISTENER MAGAZINE. in other
wotde. is & necessity.

P. S.—1f you cannot get the mag-
azine at your newsstand due to sell-out,
send 25¢ in cash. stamps. or money
order. and we wlil send the magazine
to you direet, prepaid.

OFFICIAL SHORT WAVE LISTENER MAGAZINE

99 Hudson Street, New York, N.Y.
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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 casier 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
It“un:ai in stations on the regular broadcast

and.

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 bhe 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 loeations 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-
crnor 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 loeal electrical interference, ete., 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.
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S.W. Scout News

(Continued from page T7)

gota transmitter, HKE, 7,092 ke, was
heard sending out an excellent program
on Mar, 28. HJ1IABD, 7,310 kc., located in
Cartagena, Colombia, was also heard. They
asked for reports.

SUV, 10,014 ke., 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 FZIY was 16,200 ke,

Each week many
from fans asking how they mipht 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-
het:

A is pronounced as ah; B, bay; C, say;
D, day; E, ay; F, effray; G, hay; H, ah-
c¢heh; 1, ee. J, hota K. kah L, el lay, M,
em-m‘u, N, en-nay; O, oh P, pay; Q,
koo; R, air-ray; S, es-say; T tay; U, oo;
V, vay; W, doh-bleh-vay; X, eckis; Y,
ecegriega; Z, theta; Numerals: One, oono;
Two, dos; Three, trehs; Four, quatro;
Five, thing-ko; Six, sase; Seven, see-ate;
Eight, ocho; Nine, noo-ay-ve; Ten, diez.

Report from Edward G. Schmeichel,
1llinois

® RECEPTION as a whole has been very,

very good during the past month. Al
bands have played a fine part in aiding
the “logping’” 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 3l-meter band is the one that is
about the best and most consistent of all
the bands. On this band VK3ME —
VKZME — 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.8.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 WIXK, hut note the carrier.
The carrier of WIXK has a slight hum,
while VUB has a clean-cut note. Their
signal 1s on sometimes 30 to 40 minutes
before they start broadcasting. On Mar.
15, 1 had them coming in with a bang. but
as soon as WI1XK came on the air it
blocked the program from VUB. With the
aid of my trasty 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 heen for this.
This will answer many requests sent to
me concerning the selectivity
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 HPSB both send veries show-
ing three views of their stations. XECW
—50.25 meters or 5.98 mec. Mexico City is
coming through quite well. They send one

letters are received

of this |
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SARGENT REGENERATIVE
PRE-SELECTOR

More than doubles the num-

can hear! Greally increases
selectivity! REGENERA-
TION is the answer, The
most sensitive type of input
_ for a radio set that engi-
neers have been able to devise in 35 years of
continuous radio development.
{ No gue-swork abeut 1t. you con IIEAR IT Yoursell,
| There Is 4 cut-over switeli on the Pre-Selector so you
| e Instanly comnare signat, neise level and inter-
| feeene with and without the I're-Selectnr. Once you
make the comharison. you are sold. Unte you try it
Jou will never operate a aet without it.
Band switeh chankes coils. loeliviiual coils with sep-
arate amena couplings for each band.  Sbecial tap
suitch shorts out unused eoils.  Works with any supet.
matches appearanee of Nargent 8-34
Net I'rice. including tube.

Now You Can Build Your Own!

8-34 COIL KIT, STANDARD MODEL
Same parts as used in 8-31 Receiver, Individual oscilla.
tor aml defector (oils for each band, short-circulting
type tap switeh. padder.. full eireuit Illuen!lnl. l_n-
struvtlons and coil shield Includel. A TRIED AND
PROVEN coll anit tat YOI KNOW will give satis-
tactien. 1 F. Transformers not ineluded.

Tunes 15-330 meters. Net Price.
8-34 COIL KIT, MARINE MODEI.
As above. with Marine waveband coll:, padders and ex-
tra coil shield.  Tues 131500 meters.
Net Price. P —— o
Regenerative Pre-Selector Coil Kit
Same parts as used In our own Pre-selertor. Tunes
15-550 maters, indlvldual colls each haml. pecial short-
circuiting tyne tap swlteh. blueprint. Instrue- $3 90
tlons cut-over Switch included, Net Price ... *

Adds THOUSANDS of Miles to Your Receiving Range

ber of foreign stations you |

] It's a Treat to Listen In on This One!

SARGENT 8-34 RECEIVER
Everythlng ¥ou want in a real Shart Wave Tecelver.
tlundreds sold to enthusiastic amateurs amd fan. is

our  hest testimonial,  Tunes 13-550 meters. band
spread, beat osciliutor. sell-contained power supply
I'rice includes tubes and dytumic spesker unit. Noth
ing elze to buy. §-Day Money Back Trial. Order

Yours Today.
MARINE MODEL 8-34 NET, $62.50
As above, with another waveband added. Continuous
wning. 15 to 500 meters. An idesl shipboard re-
ceiver. NLC. prices on request.

AMATEUR SPECIAL KIT NET $15.75
Our most popular Kit! One stage tuned r.f.. regenera-
tive detector. 2A3 audio. Muminated dials. band spread.
Plug-in mlls incluled covering 15-200 meters. Excellent
short wave hroadeast amd C.W. recelver. Complete kit
includes chassis. crackle finished panel, all parts 1o
build the set. Write for fuil data.

ROUND-THE-WORLD-3

Not sold In kit fortn. Completely bulli-up ready to on-
erate.  ilas power pack. tubes and cuils (o rover 15 to
200 meters, ['ses regenerative 37 detectar. 56 audlo,
R0 rectifier. PPrice enmplete. le<s headphones, Net $i1.00.
Lieal beginner's short wave set.

E. M. SARGENT CO.

212—S NINTH ST.
OAKLAND, CALIF.

SR&

—CABINET
for ALL-STAR *;

With hmge cover
finished to match
the ALLSTAR
sel,

Our Low Price

§385

we do not supply
panel. dJdlal or knobs.
We also make chas3ls and metdl cubinets tor any make
recelver. Send drawing or give comblete dimensions for
esthimate.

Dealers and Jobbers: Write for special price

KORROL MFG. CO., Inc. pepts-6
232 GREENWICH ST. NEW YORK CITY

IN STOCK—IMMEDIATE
DELIVERY

| Entire SARGENT Line

SARGENT 8-34 (15 10 530) Complete. $54.50
MARINE MODEL 8-31 (15 to L3001 Complete 62.50
83.

PATTEIRSON PPR-12 (R 1o 551} ('mnplele 70
With crystal, complete....oo . 89.70
RME-8D (13 to % 152.50

Complete with tuhes, speaker. speaker cahinet.

etr.
SUTER-SKYRIDER (13 to 2i0) Complete ... 59,95
lm-lluqllm: Bruadeast band (13 to 5300 rom-
nlete
Also avallable with eryatal and/or 10 ieter baad
RCA-ACR 138 (15 10 530 Complete 69.50
MMURDO-SILYVER 3¢ (13 to 200, Comnplete. .. 74.70
PRE-SELECTORS
SARGENT. romplete - 14.75
SON,  complere

ATTE
L’EAIN. ieas tubes g o
SHIPPED PREPAID i fufl ourctose prie

(RMLI-9D and RCA<ACI-136 excepted) _

MAGAZINE

Edited by HUGO GERNSBACK@

RADIO-CRAFT ta dlevoted not only
10 the railio experimenter and te h-
nician, bt alse to the beginner in
radlo.  Meture iagrama simplity
construction of seta. Kinks shuw
sliple ways out of dificult probl

" RADIO'S LIVEST ' ‘

MARINE RADIO
Cc 0 N Y

—————W2GO0T-W2GR
[ 163-18 Jamaica Ave., DepL 385, Jamalca, N. Y.
Formerly I.. I. MARINE & ELECTRIC 0.
Same ownership—iame management—New Nume Only
TELEPHONES
] JAMauica 6-2923
NTIGWT (long clistance) L Aurelion 8-0100
Cable Address “"ELECMARINE NEWYORK'

The latest radio equipmient ls illus-
trated and described

RADIO-CRAFT Is fully lllustrated
with ophotopraphs, dlagrams and
sketches. Each 13sue eontains ever
13¢ for Sample

$1.00 38 Musrations.
RADIO-CRAFT

| 99C Hudson Street New Yerk. N. Y.

|
|

e =
i =
1=
O

iotp0 s gt

Why pay someone ele lo oisemble
YOUR rodic! Save your monay —get
this powerful inezpenive, ALL. WAVE
taceiver kit for anly $1.95, Avvemble it
yovriolf and tune in on the world’s best pragroms,
Madarn instrument ponel begutitvily finished in
bronze ond red; eory reading diol; operotes on
hwg ineapansive baneries. You'll wont your frrends
te hove one, too. Full instructions furnished. WE
GUARANTEE RESULTSH Send §| 00 deporir or pont
paid if You send full omaunr. Tuber B3¢ —Double
Heedphones $1.00 —Write for our NEW catalogue.

lSEcumn MFG. (O, 5340 wese avenue

s DETROIT, MICH. pese o1

with SPEED—at low cost

To learn Radlo Code. there is no
better way than ta Dractice regularly
with INSTRUCTOGRAPH  Automalic
Code Teacher. No waltlng for comie
schedules—no  interference to  annay
you. And it sends perfect Cole—at the
gpeed you want. fast or slow.
&, To use INSTRUCTOGRAPIL. no ex-

perience Is necessary. Book of In.ruc-
") tions explains cach step. just as an In-
structor would «o. You practive when
anl where you please. You will be sur-
prls'ed when you i;enr how littie it coxty
to tmy or rent Instructogranly. Tapes
| and Rook of Instructions. Extra tabes are alio sold ql-|-~

arately. DON'T DELAY. If you want to [eart the (inle—

If you want to quallfy for Guvernment exarmimations —If

yYour want to Incfease Yaur specd to that of a real “'Ham™*

==urite TODAY for full details.

INSTRUCTOGRAPH COMPANY, Dept. S W-6

912 Lakeside Place Chicago, tll.

! Repreaesitalives for Canada

| R:diu College of Canada, Lid.. 853 Bay St.. Toronto
| Demonstratmg the Power of a Penny!

Just write your name and address on a
postcard and recelve—

VALUABLE

CiRCUITS F R E E
1. Leonard Victor E, C. Fou

2, Martian EAGLE "'6'* nll wavu

3. EAGLE '"7°° ali-wave juper,
! 4. Quadradyne 2-tube A.C.-D.C.

i EAGLE RADIO, 88 Cortlandt St., N. Y. City
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NEW! Just Out!

ERE are two brand new books which you have been looking for for a long time.
They contain everything that you have heen asking for for many months.
These new books will give you the latest information of everything you wish

to know in two respective fields.
regret it.

Be sure to order them today.

You will not

They make excellent companions to our other handbooks, which you may have.

SHORT WAVE CRAFT.
99 Hudson Strest, New York City.
Gentlemen:
1 enclose $ for which you are to
:}et}d to me. postpaid, at once. the books checked
elow:
“How to Get Best_Short Wave Reception™
101 Short Wave Hookups'’

Address ... ... ... ceiicccieenrraraiananeeis

City and Btate............ .o aiiarionranas 8
(Send check or money order. 1f you send cash
or uncancelled U. 8. Fostage Stamps, register it.}

8W-6-35

“How to Get
Best Short Wave Reception”

By M. HARVEY GERNSBACK

Ilere is & book that gives you everything ¥ou harve
eier wanled ta know about short-wave reception.

The suther, s professional radio listener and radio
fan for many ¥ears, gives you his long experience in
radio reception and all that goes with ft.

Why 13 one radio listener enabied to pull in sta-
tions from all over the lobe. even small 100 watters.
10,000 niiles away. and why is it that the next felluw,
with a much better and inore expensive equiptuent.
can oni¥ pull in the powerful stations that any chitd
can get without much ajdo?

The reason is Intimate knowledge of short waves
and how they behave. Here are tiie chapters of this
new book:

1. What are Short Waves and what can the
listener hear on a short.wavs recelver or con-
verter?

. How to tune and when to listen In on the
short waves.

. How to ldentify shert-wave stations.

. Seasonal changes In short-wave reception.

. Types of recelvers for short-wave recepllon.

. Aerial systems for short-wave recelvers.

. tI;luw to get verificatlons from shert-wave eta-

ons.

8. Short-wave hints.

The book is profusely fllustrated with the best Kind
of illustratlons that it was posaible fo obtain.

Please note that this Is aot a re-hash of anything
that has appesred before. Everything in the entire
book has been written to order, and there Is no du-
gllleatlan of anything here that has appeared in print

efore.

The hook will make excellent reading matter.
whether you are a rank beginner or whether you have
heen at it for a long time. There are many tricke
in short-wave reception that even some of the *‘old-
timers’® do not ¥mow. That is the

reason for this beok. Be sure to get ir.
T'lace your order at once.
72 pages, over 40 lliustratl C
Price .... .

NOLaw N

101 SHORT WAVE HOOKUPS
Combiled by the Editers of SHORT WAVE CRAFT

Here 13 a worthwlille book that every short-wave
listener, every short-wave fan, and every aliort-wave
amwateur has wanted for a long time. It gives you
the 101 best short-wave hook-ups which have ap-
peared heretofore. It is a veritable encyelopedia of
the best in short-waves when it comes to hook-ups.

And «do not run _away with the idea that we just
give you a few plain hook-ups. Each and every
hook-up and disgram illustrated i3 also scconipanled
by a thorough exPlanation of what this particular
hook-up accomplishes, what DArts are required. coll-
winding Information. values of resistors, etc.. in fact,
everythiig you want to know in order to build the
set or to look up the data required.

To be sure, all of the lmportant eets which have
appeared in print during the past five ¥ears are in
this valuable book. Sets such as the Doerle. Dins-
more, the **19** Twinpiex. Osclllodyne, Duo-APlidyne,
Dentorn “°Stand-by.”" Megadyne Triplex 2,°°Globe-Trot-
ter,” 2-Tube Superhet, Minidyne, *“Loop'* Receiver,
“Doerle’” 2-tube Battery, *'Doerle”” 3-tube Battery.
“*Doerle* 2-tube A.C.. *‘Doerle’’ 3-tube A.C.. Doerle
**slgtial Gripper,’* “*Unitrol’* Band-S8preac 2-tube Re-
celver, % Meter Portable Transmitter and Receiver.
Duo R.F. 4-tube Recelver, The Sargent 9-33 Tapped
Coll Iteceiver, Globe-Girdler 7, The 2-Tube “"Champ’®
—3 Tubes Equal 3, Hawm-Band *“2-tube Pee-Wee,*
Wyeth All-Wave 6, ‘*Rex’” Portable Super-het 1leceivs
er. The ““53'* 1-tube Twinplex, Shuart Band-Spread
N.W. Converter, The ‘“Ace’” Band-Spread 3, Denton
Economy 3, 2-Tube “Hegenerative-Oscillodyne™ will
be found here, with full descriptions. In man¥
cades, where it was Decessary, we have also included
a picture hook-up for those who do nhot wish to
follow the regular symbolic hook-up, but wish to have
a regular wiring dlagram.

Also note, that in man¥ cases, we have not just
reproduced old hook-ups cor diagrams. In many
cases they have been brought uP-to-date, to give you
the latest information available in such sets.

This is & very handy volume. especially for those
*fans’’ who wish to study the besi seta in the short-
wave art, from one tube up to ten tubes, instead of
leafing through a dozen magazines and going through
back numbers.

The present volume brings you everything in 8
clarified manner, leaving nothing to your imagination.
The book iz thorough, and up to

date. and will be a welcome sddi-
tion to your Radio lbrary.
72 pages, evar 100 Hlustratiens. C
Tlee

.......... tessstiaseen_ane
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of the finest oil-painted veries 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, Inde-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 VKZ2ME on 28.85 meters are
heard every morning about 6 a.m., ES.T.
They call stations in England and Ameri-
ca. Try for them.

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 FEuropean 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, PRAS
and a few smaller South Americans, that
bunch around the 6,010 to 6,050 ke., mak-
ing a mess out of the band. Some very
strong harmonics from amateurs around
the 6,030 to 6,040 ke., 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.

HCZ2ET, 65.22 meters 4.600 ke., 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 kec., Budapest,
Hungary, every Sunday, from 8:00 to 9:00
p.m., beginning with a kind of church-bell
ring.

CT1AA, 51.07 meters 5870 ke., 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 ke, Munagua,
Nicaragua, irregular, 6 p.m. to 1 a.m.

XECW, 50.17 meters 5,980 ke.,, Mexico
City, Mexico, 10:30 to 12 p.m.

PRAS, 49.6 meters 6,040 ke, 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 ke., 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 pm.
rather new station, announcing jin several
languages as: Radio Emissora Nacional de
Lishon, but cannot be heard after W8XK
comes on the air as they are nearly on the
same wave. 1 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 ke, 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 ke, 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 ke.) 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 cither of these waves in late afternoon.

I2R0O, Rome, Italy, changed to 31.13 me-
ters. A very strong first harmonic is en-
counterzd on 25.64 meters from YV5RMO
and mistaken for this station's regular
signal, also many, too many, amatcur'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 possnble for us to listen to short
waves, but should a few of them become
a public nuisance just by piling up their
uncontrolled harmonies in a couple of the
most popular short-wave broadecast bands?
[ 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 ke, was heard

one Sun~la3 morning for ahout -10 minutes,
but fading badly, they should be on from
7:30 to ¥ a.m., but can be heard as early as
a.m. phoning St, Assise.
VP1A, 2294 mieters 13,075 ke., 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 ke, Eindhoven,
Hull.md can be hecard 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.

HJIV, 19.83 meters 15,120 ke., Radio Vati-
ciano, \'atican City, Italy, are heard on a
new schedule, daily from 10.30 to 10:45

a.nk.

HAS3, 19.52 meters 15,370 kc., Budapest,
Hungary, every Sunday from 8-9 a.m.
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 st..utement
only on SBundays on schedule. But their
program on 5,400 ke, is usually ruined by
a harmonic from WFAB, New York, who
hroadcasts on 1,300 ke, Mayhbe it is this
harmonic that has been mistaken for
HAT's sifnal on days when they were not
on the air at all, (HAT on 5400 ke, has
been replaced by HAT4, 9125 ke, 6-7 p.m,
Sundays, editor.)

Now may I thank all those fans who so
kindly wrote to me, sending congratula-
tions, anl I cert.unl) dppreclated every
card or letter that I receiv ed. 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 cume to see me per-
sonally, also many thanks and remember,
that at this post everybody is welcome, at
any time. hut do not forget the ncw ad-
dress: Bernard Kinzel, 362 East 156th
Street, New York City (Bronx).

5

Reports from Oliver Amlie, I’hila-
delphia, Pa.
@® ONCE again the Amlie DX-er scores,
from October, 1934, to March, 1935, the

famous black magic receiver scores 85
morning reception reports on \KEMF..

The |

SME and 3LR, holding all three stations |

cach month. I hope to double this record
from April to Soptember, 1935, which com-
pletes this post’s one year test for Mr. W,
T. Conder, General Manager, Broadcastmg
Commlssmn of Sydney, Australia. Due to
the poor reports they have received from
both Ameriecan and huropcan 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 w

RELIABLE AND CONSISTENT
FOREIGN SPEAKER RECEPTION!!

ORDER YOUR FULTONEVNOW!
Enjoy the thrill of real radio reception

$7.45 brings you the comp]eu: kit of parts o build this
temackable receiver.  Price includes crystal finished metal
chussis with all holes drilled, four coils wning 15 to 200
meters, every part down to the last nut and screw and
Lerge—easy to follow—instructions

SPECIAL COMBINATION
$]275 OFFER

FULTONE V-BATTERY MODEL COMPACT, ECONOMICAL, PORTABLE
Mere's the same \\urm renovwned Fultane V' oin un evonomleally aperated hattery model! Now, no matter where
vou g0, he it in the wilids of the forest or the auiet of the farm, vot caf hring the bleasure. entertainment. and
news of TIE ENTIRE WORLD to sou! You ean TIHRILL to the same LOUDSPEAKER FOREIGN RECEPTION
as s thousands of other I'ULTONE V' oownets
I sing the same tubes. the «ome chas<ls, and the same famous clreuit ai the A1l Electric FULTONE ¥V (ex-
cept lhal a 3% power penliwde replaces the l'\. iombination pentwle and rectifiers, the battery model may be eusily

Tubes

wet of \l.nhln\l .\')l\dl’lll
$2.20.
Aletal Cabinet

45

Complete kit. tulws, speaker 3 Hiug

E Tates
cabinet and broadeast oils a Complate
2 A shecial Loudspegker I I
(Wired and Tested add—3F1 .25 T Lrogideast Band ol | :,.-' KIT

ouverted at any time into the pecular A Flectric Model

Works on 1 % VoIt storage hattery (or from .ix 1%z mll dry cellsy and three 45 \‘oll B Ruttetles, }.LO.\I‘I.\HC.\I.
=A it off hutteries will wive four to nine months FULL POWER oUT1PI"T! sTI'KRDY
—Weldud steol chasts and cabinet |I||r|||I\ finlhed RTABLE'—Welghs only 8 s, mumlete -
with cabimet and speaker! Only 10°%x7" W, COMPLETE KIT OF ALL PARTS

COMBINATION OFFER 32 VOLT

SEND FOR YOUR FREE COPY (‘t:n-lmlfm l\'lt.l tuml'a ?nm‘t](l-r $] 2 20 \I!.l)\l):l"'ll.
- 0 1 Tind 3 3 .

CATALOG-C73 [ Wired and Toated ad $1.25.) Auill $1-20

TURN AT ONCE TO P;\GE 101 FOR THE NEWEST IDEA 1IN RADIO!

fHARRISON RADIO CO.

* & THE HOME OF FOUR STAR SEE‘HEE*‘*

L D WIDE
\ HAMS w AVE
)L 9
.| WHOS WHO| NEED |5
% long and SITORT
Il“‘l . WAVE Radio Re-
ho m ceiver that artu-
W ally wets loeal and
A t r foreign broad-
ma eu ca.ts. pollee, amateur, alr-
- BooKI blane,  etr.,  transmlssions
RadIO . direst! Thousnads now In
e, Owners rebort Fecep=
tion of Forelun Statlons with
amazing volume, Works on
\ _q_ c two Im-wenslwe batleries.
™, Not a toy! RESULTS GUUARANTEED
."\\ | Ace construetlon kits have all nf-r-eisary parls mounted
\ 144 Pages on attractive metal chassls and panel. all ready far wle-
\ 9 ing. Clear pleture dlagrams, Wire i1 vaurself, It's easy.
W, 63/ :9|/ " (iuly 3 connertions and the ret i3 reaily to operate, Wave-
""15 4*7/2 length ranxe 13 to 600 meters. Complete Kits,
- ——— ® ONE TUBE KIT. $1.95 ® TWO TUBE. $2.85
oles Gl LB (et ALL ELECTRIC 105-125 Volt AC-DC two-tube house

which every short-swase “ham® will want te have on his
shelf or ek, Plemty of photos of the prominent *“hams™
with meay llw rmll ny of thefr careers and artivitles are
glven. The ““ham'" pedigrees are listed in oumerlral order
by station ealls, beginning with W1 and ending with W9,
The book is printed on a tine stock of pajer.

Henl platpaid to readers of SIDRT WAVE CRAFT for
only fifty eents, Send stamhs of coin

RADIO PUBLICATIONS
97 Hudson St. New York, N.Y.

curfent
Kirs sired, 73¢ cxtra, Tubes,
ORDER NOW! send $1,
Anee with onder, we gay postace,

set. No batteries needed! Complete Kit. ., $3.65
75¢ ea. Double phnes $1,25

balance C.O.12,, or if full remit-

ACE RADIO LABORATORIES
1612 Broadway Dept. C-6 New York City

Help to tune in hard-to-get Foreign
programs. Specify and insist on

CANNONBALL

Absolutely NEW |
¢ RACO Multi (7) BAND 1-Tubefl ||

$ AC-DC Receiver. 12-2000 Meters : HEADSETS

@ The only AW i ( ; Our  phones  are
| built  with heary

: ot | bar magnets which

: ; The "popular” set greatly increase

H ..mu;'.'.;:“,n.,‘."..l N [l with the “hams. - sheir efficicacy.

:}\ u-l hﬁ',:;m :,ié: Write for illustrated circular S-6

:\om‘;:rul 550-115m C. F. CANNON COMPANY

@ Yoot 1002 VKR uetern. .89 S Lioensed tubes $1.00 SPRINGWATER, N.Y.

® trang and tetine. $1.00

® RADIO CONSTRUCTION LABS. ———

® ANNOUNCING

136 L RTY Dept, SwW.207,
.. ST a &,F % New Yorke N Y. OUR BIG

16th ANNIVERSARY
RADIO CATALOG!

PATENTS — TRADE MARKS

2,967 AMAZING RADIO BAR-
All Inventlons submitted held ronfidential and given 3
personal attention by I;wmboerl of the .ﬂrm.‘ GAINS F(q)r Amateurs, Experi-
Form “Evidence of Conception” gnd Eenters W. Listeners, P.A,
inptructions ngineers and Servicemen.
‘“How to Establish Your Rights'’—Free Send For Your FREE Copy Today!
LANCASTER, ALLWINE & ROVMMEL AMERICAN SALES COMPANY

PATENT LAW OFFICES
475 Bowen Bldg. Washington, D, C,

Wholesale Radio Distributors
8-44 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-DeCoster Speaker and
made to accommudate the many different radio |
kite and circuits now being built.

Model 2200 B for Browning 35 Set
Model 2000 A.S. for all Star Sets

Same as TUniversal ¢
Model.  only  eduipped
with special speakers aml
correct panel opening:z 1o
nerfeetly mateh the above
sets.

Model 390 V. C.

5'" Speakes Chmls$3.90 .

Prices for laree nmiodels fi-
nished on request.  Enpon the
finest tone by ustng the linesi
speaker.  There js nu enbstiture
for guolity.

Wrie for descrintive cutulog-
discounts and nume of nearess
distsibutor.  You uul alwoya
fnd the Wright-DeCosier dugrie +
busers anrious fo cooperate.

MODEL 390 V. C,

WRIGHT-DeCOSTER, Inc.
2257 Uniiversity Ave., st. Paul, Minn.
Export Dept.—M. Simons & Son Co.

_Cable Address: SIMONTRICE. New York.

SHORT WAVE

ing 3ME-3LR same morning, shifting from
ohe station to the other for one full hour.
Each morning this is repeated. All re-

| ports are sent to Mr. Conder for checking-

=
=

“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 T 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. 1 have
volunteered my service to both VUB and
VUC for six months, starting April and
ending Scptember. VUC will also close
down if no reports are received. Will you
help? 1f so. write me, and I will send
schedule when reccived 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

CRAFT for JUNE, 1935

Sundays, Mondays and Tuesdays, testing
with W2XAF, 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
vet got a call on it; also two others, new
to me. Two on 32.30 meters and 26 meters

VIPD (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 VI’D 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 Wext Australiu 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

(Continied from page 90)

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-
Iy 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
fundamenta! 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

the cireuit wherever a wire terminates.
These numbers are an invaluable aid in
wiring any one of the 17 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 cach 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, ete. 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.

this letterhead.

This can only be used by members |
of the LEAGUE, No one else can
purchase it

See pafe 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 l

99-101 Hudson St., New York, N. Y. ]

.002
| MF
g

s ' A study of the “multi-kit” diagram dis- Complete instructions, including not
hurt e closes that numerals have heen added to only the easy wiring details described
Wave
League T “icoww
e
Letter- 1 i 002
h d . iy MEGS S .
0 ‘. 150 o
eaads 100, #__,"”" . I
1w " i =
i OnMs ﬁf I
Designed M -
for | i po
Members ¥ L
— ANY@ —
- 100 MMF
This is the official letterbead =
LIy
It is invaluable t:vhen it befnn?es o -L« (s wegs
necessary to deal with the radio in- MU ™o
dustry, mail order houses, radio MME
manufacrers. It can be used in || 4
many ways and gives you a profes- - HIGH VOLTAGE  Hyoy
sional standing. No member of the 23 I 1€ +8 |
LEAGUE can afford to be without i 00 MmF

; 45,000
100) 50, 7 OHMS
MMF i
4 \‘ .
45,000
[ SF’* C— OMHMS a/-T
“ - e
01-7 O1-MF. .o0ss- |
. MF
Ll BLACK |

3 Circuits for S-W Receivers which can he built up with the “multi-kit.”

Please mention SHORT WAVE CRAFT when writing advertisers

WWW.americanradiohistorv.com


www.americanradiohistory.com

SHORT WAVE CRAFT for JUNE,

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 amuteur and broadeast short-wave
bands) and hints on how to erect a good
aerial and wet 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 bricf description
of each ecircuit, and the type of tubes em-
ploved, is listed below, in three classifica-
tions—batterv—A.C.—and universal A.C.-
D.C, operation.

Battery Models

1—One tipe 30 or 01A tube—recom-
mended for the beginner is short waves.

2—One type 1Y—this new 2-in-1 tube
equals a detector and stage of audio.

6—Two type 30 or 01A tubes—this is the
set shown in Fig. 1. o

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. hut with a power pentode to give full
loudspeaker volume.

A.C. Models .

8—One 56. 27. 37 or 76 tube—a simple
1-tube short-wave set whieh 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 te
No. 10 but using a power pentode for
greater volume and better quality.

12—Two 598 and one 2A0—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 radio house announces a

new type of neise filter which really is
versatile.  This instrument is designed to
reduce noi oming from a power line into
the radie set and successfully accomplishes
this. One thing about it which is quite
novel: it ean be reversed. In other words,
if vou are using vour vacuum cleaner on
some Sunday morning and do not wish to
interfere with your neighbars' radios. you
plug yvour vauuum into the noise filter and
the noize filter in turn is conneveted to the
110 volt power line. This prevents any
noise heing t-ansmitted from your vacuum
cleaner into tie power line and we dare say
it would muke any neighborhood nore
peaceful te live in.

This

) OUTLET,

- L =) -

I - Fiitered
o

New Blan “line filter” for use with short
or all-wave receivers. No, 278,

Please mention SHorRT WAVE CrarT when writing
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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—O0ne 78 and one I2AT—supplying a
power pentode and a pentode detcctor—this
set is very sensitive.

15—O0ne 76 and one 12A7—which supplies
2-tube performance—a regenerative detec-
tor transformer coupled to a power pentode
and a rectifier.

16—Two T6s and one 12Z3—this set sup-
plies a triode detector, a triode amplifier
and a separate reetifier.

17-—0ne 6F7, one 76 und one 12Z3. This
is a new 4.in-3 eireuit supplying a detector,
a triode A.F. stage. a pentode output tube
and a rectifier for “B" supply, This set is
buth 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 accessorics
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
radie set construetion or not, vou can have
innumerable hours of fun making and try-
ing these sets. And the cost of the multi-
kit and the additional parts nceded 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 ohtaining them in
this way vyou 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 muade in such a way that the
aerial compensator, and the aerial. ground
and speaker terminals are left exposed at
the back. 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 jn battery- or power-operated
models make ideal portable units hecause
of "their small size and light weight.

§20.00 PRIZE MONTHLY
FOR BEST SET USING
1 OR MORE TUBES

@ THE Editors are looking for same “bhrand-

new™ Receiving Circuits USING BUT ONE
TUBE. The tule must be a standard one
and any type tube ean be used. The new
multi-element  tubes provide Short-Wave
“Fans” with almost limitless opportun’ties,
Send along your set—or a circuit diagram
and 200 word description for opinion as to
acceptahility.

The Editors offer a $20.00 monthly prize
for the best short-wave receiver submitted.
If vour set does not receive the monthly
prize the Editors 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 ret and diarram, BEFORE SHIPPING
THE ACTUAL SLET. as it will save time and
expense all around. A $20.00 prize will he
paid each month for an article describing the
hest  short-wave receiver, converter. or
adapter. Set should not have more than five
tu es and I-tuhe sets featuring one of the
new “twin-eclement” tu'es are in great de-
mand. lLet's see “YOUR"™ idea of an Ultra-
Modern 1-Tube Set!

Sets must he rent PREPAID and should he
CAREFULLY PACKED in a8 WOODEN box!

The closing date far each contest is sixty
days preceding date of issue (June 1 for the
August issue, cic.). In the event of a “tie”
an cqual prize will be paid to cach con-
testant so t¥ing.

The judges will be the Editors of SHORT
WAVE CRAFT. and George Shuart and
Cliford E. Denton, who will also serve on
the examining | oard. Their findings will be
final

Address your entries to:

Editor

SHORT WAYVE
98 Park Place,
New York City,

CRAFT,
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I am writing to ALLIED because 1 know you
bave always been able to serve me better.'” That's
the way thousands of letters begin that are ad-

dressed 10 us yearly. Last year, we answered
¢§,340 inquiries—completely and promptly, in a
helpful, personal way, here were letters on
technical radio problems and requesis 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. We. at ALLIED. wel-
come your letters always. and
invite your correspondence
on all etypes of radio
problems.

new AL-
LIED Spring and
Summer Catalog is
now oft 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 ouwtright purchase.
The Spring and Summer AL-
CLIED  Catalog is  devoted
100% to Radio. It features everything for
. the Serviceman. Set-Builder. Sound Special-
ist and Experimenter.  Lists thousands of exact
duplicate standard replacement parts: up-to-the-
minute test ¢quipment; dozens of new set-buildin-
kits; new 11-\Wave Receivers—electric,
battery. 32 Volt, and Auto Radios—
the latest Sound Systems, every-
thing for Short Wave Tranos-
mitting and Receiving.
Write for this new
Cartalog now.

your
. complete kits for
building the famous
All-Star Receivers and
the All-Wave Browning 35,
from ALLIED. OQur prices
are lower. Wrrte for FREE
winng diagtams and parts
hists. W'e are Radio Build-
ers” Headquarters and can
supply  complete matched
kits for building any radio
circuit, at the lowest prices.
Sce 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,
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The tdeal microphone brought within your
reach . . . and guaranteed 1o he the fineat
ralue in miles, regardless of price, or your
money back! For the tirst time in Amer-
ica the new Super-flux Nickel Aluniinum
Magnets are used . . . magnets more pow-
erful than even 367, Cob-
alt. You get 8 times more
volume without feedback
than you can get with
diaphiragm type mike.
Cnm_ph-le!y Jree from dis-
tortion, peaks, or huam
pickup, Rugged. Fhited
with swivel bracket. Two
{Models: RB-S§. especlally
designed for speech; gut-
put, —8 db. RB-M, rec-
ommended for speech and
¢y music; output, —64 db.
A. C. PREAMPLIFIER
Thoroughly shielded and
guaranteed humless. 30-
14.000 cycles (1 db.). lHum
level, —100 db.

Write for Hlustrated Bul.
letin S-4.

AMPERITE (grporation

5871 BROADWAY NEW YORK

AmPERITE T-POINT
~el<, MICROPHONE

CQ, CQ-R9

SIGNAL!
with the PROFESSIONAL DXSAC
Communications Receiver

CONTINUQUS ¥
BAND-SPREAD

ON ALLBANDS' %
Excellent far CW'! ‘:

High ratio Aero-
l)[ﬂhlf dial!
Dynamic speaker!
Standard AC!

*

*

% Earphone outlet! Z;’r’z;‘;:“f:',"‘ per-

% 12,500 mile range’ D

¥ Lo:r'-l'on ribhed * 6;)‘2. ;g ‘mlj"’gﬁ
coils! i , tubes.

*  Built-in coil rack! s 75
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| Deluxe 5-Meter Transmitter-Receiver

Right—bhottom view
of the 5 meter Trans-
{ mitter-Receiver built
by Mr. McEntece.
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 be found very
I useful, as it controls
several circuits with
one simple throw of
the switeh handle.

e el

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 using
more capacity on the
antenna  condenser.
v operating the set
t.l}is way you can
give the local hams a break by causing a
lot less Q. R. M.

Antenna
_As previously mentioned, almost any
| piece of wire will do for receiving. The

best seems to be un 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
¢an be used for receiving by using a short
wire with a ¢lip 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 3! in the set shown are of
the old type with straight-side bulb, but
the internal characteristics are the same
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
velume and poor quality.

The mike and key jacks are arranged in
a sort of paralle! circuit, so it is best to
remnove either one when the other is in
use in order to get the maximum auydio
signal to the 33 grid.

This set has been worked duplex for

twenty wmiles 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

Cl1, C10—100 mmf. variable air condenser. Ham-
marlund.

C2, C11—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. Aervvux

C6. Ci—.01 mf. paper tubular, Aeruvvox.

C8-—-.1 mf. paper tubular, Aerovox.

CY9-—.001 mf. mica midget. Aerovox.

R1—1 meg. 1} watt resistor [.R.C.

R2-—-20.000 variable resistor, Electrad (chouse
nearest value).

R3--50.000 Y] watt resistor I.R.C.

R4- - 50hm wire-wound variable rheostat.

RS, R6-——~Made of wire frem ¢ to 6 ohm wire-
wound resistor.

Tl—Transceiver type input transformer (Thord-
arson).

T2—Q0utput transformers, 33 to
(Thordarson

2.5 millihenry chokes Hammarlund (Na-

tional).

2—Isolantite 4-prong sockcts. Hammarlund (Nu-

tional)

5-prong wafer socket.2 Na-Ald.

-5-volt meter {Triplett).

25 M.A. meter (Triplett).

Flexible eoupling Hammarlund.

-Buzzer, high-pitched.

-Anti-capacity switch.

Small vernier dizl. National.

On-off switch, ICA.

5.000 ohms

et e Pt s bt

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!!

www.americanradiohistorv.com

“"Go-Get-'em 2" for the Beginner

(Continued from page 75)

1—5-prong wafer socket, Na-Ald.
1—Ant. Gnd. hinding post strip, Na-Ald
1—Large National dial.

1—19 RCA Radiotron.

1—33 RCA Radiotron.

1—50,000-chm potentiometer, Electrad
1—Chassis and panel, Blan (Korrol).

aeers Na-Ald P]Ug-ln Coil Data Distuncs

Wiave bet\reen
lenrth  Grid eofi turns Tickler turns 2 el
200-80 52 T. No. 28 En. 19 T. No. 30 En %

Wound Cloge wound {Cw

22 T. per inch
80-40 23 T. Ne. 28 En. 11 T. No. 30 En.

Wound C.w.

16 T. per inch. ; P
40-20 11 T, No. 28 En 9 T, Neo. 30 En.

3-32” hetween turns -
20-10 5 T. No. 28 Fn T 'l;v.\'o. 30 En )

3-16" Letween tufns

Coilform--2 long by 134" dia. 4-npin base.

ntion S1norT WaveE CRAFT when writing advertisers
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New Acorn-Pentode 954 Tube
Is Herel

(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 gcrecn 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. convenient
method of shield construction is illustrated
in Fig. 2. The contro]-grid end of the tube
is inserted through a hole in a metal plate
s0 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
bafe 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 and 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 aveoid 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

L L2

T
e

CoNTRGL-CAID SCREEN  PLATE
BIaS SuPRL SUPPLY SUPPLY
[ Tzmosa | 1103 | o_
WAELENGTH RANGT JeTeRs WETERS METE
- PPROX. | APPROX APPAO
TURNS 4w 2w
1 wiRg »useva.c. ~ei6 B 30,8.C
1-L2{ouISIDE DA g I Va |
LENGTH Py ':,‘; e
- - = —
Fc”cz (vARIABLE ) 310 25mm |31025mm | 3 10 4 mme
¢ 10010 300 10010 500 [ 100,10 soo_i
nmé
TURNS 15 ) 3
| dwine Ng0 N30 N0
QUTSIDE DA [ Va Ya
l_ WINDING siL.e sLe 5L

*8.C.=BARE COPPCR ®5.L.= SINGLE LAYER
NOTE: THE ABOVE OATA ARE NECESSARILY APPROYIMATE
FDR ULTRA-HIGH FREQUENCIES, COILS Ly AND Lp MAY
BE TAPPED AT SUITABLE POINTS DETERMINED @y TEST
TO REOUCE EFFECT OF TUBE LOADING ON CIRCUIT
IMPEDANCES. $INCE ELECTRONIC PLATE LOADING 15 NOT
SEAIOUS 1N A PENTODE, THE USE OF COIL Ly WITH
TAPPED PLATE CONNECTION MAY NOT BE NECCSSARY TO
Gav: SATISFACTORY RESULTS. THE CONDENSERS SHOULD
HIGH QUALITY AND 8£ DESIGNED FOR
uL'rRA-mcﬂ FREQUENCY 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 plate
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
cxl')iltical, 20,000 to 50,000 ohms being suit-
able.

For miseellancous 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
HEATER CURRE 0.15
DMHRECT INTERE
CAPACITANCE.
Control-Grid  to
hafile)
Input.
Output. ... N
OVERALL LENGTH
()\] J{Al L DIAMETER.

Volte
Awmpere

CTRODE

Plate (with shield

0.007 .,

5 3 mif,
3 mal.

- 1171673716

1-37327"x1/16"

. J-4

’11' lt\ll\AL \l()U\TI\G Special
MPLIFIER—CLASS A
D.C. PLATE VO] JAGE . . 250 max. Valta
D.C, SUPPRESSOH (Grid No. 3
VOLTAGE . 100 max.  Volts
D. (‘ SCREEN (Grid No. 2) VOLTAGE . 100 max. Valts
TYPICAL OPERATION AND CHAIt-
ACTERISTICS:
Heater Voltage. . 63 n3 Volts
1.C. I'late Vaoltage. %0 200 Vaolra
D.C. Screen Voltake. YO 100 Vaolls
D.C. Control-Grid
Voltage........... -3 Valta

Suhbresror. ... ... ... Connected to cathode at ~ocket
Amplification Factor. 1100Greaterthan2000
Plate Renintance..... L0 Greaterthan 1.5
Mutual ('nndu-:t-nce 1100 1400
Plate Current . 5 l 2 2.0
Screen Current ... . . - 7
DETECTOR

Megohma
Micraahms
Millisinperes
Milliamperea

D.C. PLATE VOLTAGE. 250 max. Volta
D.C. SUPPHRESSOR ((Jn'd No.
3 VOLTAGE ... ........... 160 max. Volts
n. ( HC](FI- N (Grid Ne. 2
TAGE .. .. ........ ... 100 max. Volts
T\ l’l( Al 0}'!- RATION AS
BIASED I)LTELTUH
Heater Voltage . onng 6.3 Voita
Plate-Rupply Voltage .. 250 Volta
D.C. Screen Voltage 100 Volts
D.C. Control-Cirid Voltage . .. —6 approx.  Volta

Snppressor—Connected to eathode at wocket

Plate Load—250.000 ohma or equivalent impedance
For resistance load, voliage at the plate will he leas than
the blate=sunply voltage Ly an anwsint edual to the

voltage drop in the load resistor cansed Ly the plate |

current
Plate Current—Adjusted to 0.1 ma. with no input signal.

OVERALL DIMENSIONS

a2
t'y
7 TERMINALS
SAME LENGTH
GRID WE |

L‘ ] _‘l 2 | (contRoL 6aD)

1343 ¢ Vg Pia -

—t

Dimnensions of new 954 Acorn-Pentode.
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NATIONAL
XR-20

COIL FORMS

For short-wave receiver construction
and experimental work when a small
coil form at a low cost will fill the

requirements. The XR-20 Coll
Forms are made of Steatite, well
known Low Loss Naticnal Dielectric.
They are drilled for leads and left
ungrazed to provide a tooth for coil
dope. Diameter Il4,”. 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/".
Diameter 114", In 4,5 or b prong
types. List Price, XR4, XR-5, or
R-6, $.75 each.

List prices subject to 409, discount
when purchased through an author-
ized NATIONAL Distributor.

National Company, Inc.

V .
Malden, Massachusetts

Gentlemen:

Pleass send me your new calalogue No,
240. | enclose 8¢ to cover mailing costs.

USE COUPON BELOW

ﬂ
~

?® couron 'S

SWC-6-35
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LEARN BY

The freat and ever-expanding field
of Radly — Broadcasting, Tele-
vislon, Talking Pictures, Avia-
tion Radio, Radio Servicing —
offera steady employment and a8
real future for young men who
have the ambitlon to succeed. T he
famous Coyne ‘‘Learn-by-Doing” Method of tralning
Offers you thechanee of allfetime toquickly get into thig
{I_I:gllll(,ﬂlh‘lllllﬂ. h‘h: ; leld. 10 wml*ll;s tralnlng in the Great
‘oyne Shy nCh pualify you, Coyne CGraduate
]-:Rll:IJ)\ MENTSERVICE 'lIIh(‘lpIol’l.ACE YoU
THE JUB YOU ARE TRAINED FOR. Start any ttme,

I’LL FINANCE YOUR TRAINING

DOING IN

It you are short of ready cash don't let that hold you
back, You can Bet your training tirst—then i'11 glve you
over a year to pay me baek, ln small monthly puymenis
— = starting 60 days after your required
'd Tralning Perlod 13 over. Many carn
while learning. Cornplete eourse in

= Y l-,L_luC FRIC REFRIGERATION
ﬂ* AND AIR C DITIONING in-
[y cluded at NO EXT'it A COST oy those
who chroll now., Write today for my
3 Blg ¥RI'E illustrated Catalog and

[} 3 fulidetalis of my minazing A

. spay After Gradu-
‘{\lﬂon"oﬂer-—.\‘o c E.wf""
fobligation. R

500 S. Paulina $§t., Dept. A5.2K, Chicago, Hil.

% MR, H. C. LEWIS, President, Coyne Schools, ]
500 8, Paulna 8t., Dept. A5-2K, Chicago, 111

fend me the BIG FREE Hlustrated 1Book explalning I
your Radio Course, speclal offer and Loan Plan. |
Name l

Address
|

Clty. State.
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$ RESISTOR

SPECIALISTS
Fagluring:

® QUIET VOLUME COMTROLS,
bwil =n =n astinly HEW prisciphs,

® VITREOUS RESISTORS
@ TRUYOLT RESISTORS
®SPOWER RHEDSTATS

Write Dept. SW-6
for Catalog

ELECTRA

GET THE THRILLIN G

LITTLE CHUM

ALL-WAVE
BATTERY
Welghs only 3 1hs.
Slze ixix3's inches
The only tiny set on the
markel. that works elther
un  house current, or on
batteries. An bdeal port-
“after lale hours”™ all-wave set. Exeellent
for Dx. The complete tine kit, containing all parts
for the szet and power supply, metal
cabinet, 3 colls from 40 to 500 mefers L]
and instructions to sult the beginners.
\Wirlng, extra $1.25 Flectric or battery lube
Earphone $1.50 each L $1.00
Bed-ciamp
SEXND I0c In stamps for complete I
GRAM, ILLUSTRATIUN, ete

€XPERIMENTAL RADIO LABS

EALLASENCTON STREET NELL YORK N.Y.

Single.tube
A Cc

able und

._||“.||r.|1||-q A GEARANTLL PR BRL Paf AAEE REPELILE

UNCLE DAVES

i FRADID SHAEFM LT
i AR Y - LY. V. U R A

Sand 5¢ for our new Ham Catalog—just off the press!

PEERLESS “40-DX'" Transmitter . . crystal con=
trotled for Plhone or CW operution.  standurd Ravk
wmounted 35 © 40 watt W . 10 watts phone.

Transmitter cowblete with “ALL'™ aceessories. ev-
enthing but key and antenna, for vorabination
I"hone CW. our net L $43.50
PEERLESS *“4-PRM™ Receiver communioa-
tions type recelver | . 1 tubes . Bamdsnread 1%
to 200 meters, complete kit, less tubes.. . $16,50

Kit of matched tubes, met ... 2,00

Wired & tested. addition

Handsome cabinet. net iy - —x %
PEERLESS 3-tube Loudspeaker receiver , , Forelgn
stations on the Inudepeaker Pentods RF. . . regearrative

rtecinr i-galn peniode sy . . - coilalo ¢over 15 to 200
meters. either AC' or 1IC kit. less fubes. . $7.98
Matehed Tubes for AC $31.43 2.00

W teating. sddltionsl 1.50

For DC

Custom wiring wnd
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The lonosphere—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
timing 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 veloeity is reduced.

Because of this, two heights are re-
ferred to—the virtual height and the ac-
tual height. Virtual height is that caleu-
lated on the assumption that the radio
wave travels with the velocity of light te
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

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 cach
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 bhe read
divectly from this seale. Since the receiv-
ing antenna is immediately adjacent to
the transmitter, the direct signals are
much stronger than the retlected 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

700

by side so as to be controlled by a single -
operator. The arrangement is shown in the 1100
photograph at the head of this article. ||'*M l
Transmitting and receiving antennas are , 990
located above the small building housing & JUNE 19,1933 \ /
! L b 12:55 TO 1.14 PMm
the testing apparatus, as shown in Figure rvard
2. Short pulses are sent out from the |
transmitter at the rate of sixty per scc- 3 \‘/
ond, which travel up to the reflecting lay- * ..
er and back to the ground. The receiver 2z
picks up both the direct and the reflected .
signal, and the time displacement of the % ..,
two is a measure of the virtual height 3 /
of the reflecting layer. I V/
The output of the receiver is connected g 200 &
to one pair of deflecting plates of a ca- 2 \"c—INTERueolATE
thode ray tube, while the other pair of « P LAYER
deflecting plates is connected to the sixty- > 100 i
cycle source that controls the rate of emis-
a |b ¢ d
o b 1 1
a8 3000 4000 5000
b FREQUENCY IN MILOCYCLES PER SECOND
] F2(VARIABLE)
F1 (CONSTANT) of frequency. To sccure such data, the
] |ONOSPHERE frequency is changed so rapidly that the
| condition of ionization remains essentially
zs:o £5(VARIABLE) constant during the experiment. A plot
Wt MatmospHERE of one such set of measurements is shown
€ (CONSTANT) in Fig. 4 above. The significant feature of
T—'—' the relationship shown is that the vir-
tual height remains essentially constant
100 STRATOSPHERE for a range of frequencies and then sud-
2] denly increases. Beyond these eritical
frequencies the virtual height rapidly de-
4 TROPOSPHERE creases, but always to a value higher than
- . that found below the critical frequency.
~ The critical frequency is that at which the
700 750
Fig. 4—A plot of virtual @ 14
height against fréquency & 600
showing at least three crit~
icat frequencies, b 500 NOV. 25,1933
° S 11:23 AM TO 12:06 PM
4
Fig. 5—Positions of vari- Z =
ous ionized regior}lls in the = |
upper atmosphere. v 300
° ¥ “W%MQM‘
- 200 “\_ heard I
Fig. 6—Virtual height and % ; P
frequency plot for two E 100 —o ‘~<>3.°d o
components of reflected 5
wave. o
® 2000 3000 4000 5000 6000 7000
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lower reflecting layer is completely penc-
trated. and the virtual height beyond the
eritical 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 thouizht 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 mnosphcre 8 com-
posed of at least five, and poessibly more,
reflecting reyions. Their heights are not
constant and may even shift relative to
each other, but a typical indication of
their .ur.mgement is shown in Figure 5.
The various regions differ net 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 he expected
if the ionizing agent were the sun. The
same cycle of ionic density repeats itself
day after day, attaining a maximum short-
1y after noon. Tests made during the
solar eclipse a few years ago indicate
strongly that ultra- vialet 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. Durmg winter the ionie
density in the F. region may change as
much us fifty per cent in from 15 to 30
minutes. The maximum fer this region
usually occurs about neon in winter and
about sunset in summer. The ionization
of the M reprion sometimes varies in a
constant manner, as does that of the E,;

1935

and F, regions, and sometimes varies er- |

ratically from hour to hour.

Hecause of this variation in ionic den-
sity, it is not always possible to find all the
regions at the same time. 1f, 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 spllt into two components, each of
which in general is reflected at a ditfer-
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
receiver is ut a considerable distance from
the transmitter, however, the reflection
phenomena ure further complicated by
there being a number of paths which use
different parts of the ionosphere for re-
flection as shown in Figure 7. When it

is remembered that the reflection along all |

of these puaths encounters the diversity of
reflecting regions and the splitting effect
of the muagnetic 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.

5853 kc. WOB | 5660 kc.
CLAWRENCEVILLE, N. 8
Calls Bermuda. nights

8- 52.5 meters
QUITO, ECUADOR. S. A

Short Wave Stations of the World

(Continved from page 95)
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5825 ke TlGPH | 5025 kc. ZFA 4107 kc. HCIB
N -C- 59.7 -B- 73 meters
-B- 51.5 m QUITO. ECUADG
SAN JgsIES_IGO;‘,;A RICA HA(;“:”;TSNS AB,E,ﬁrhl{LDA 7:04-10: |5| P f mE Ex?ep_(_'r‘wondgy
51375 kﬁcgu . GBC | 2098 kc. WND
5790 kc. JVu RUGBY, ENGLAND C aLdah Fiomioa
G- 51.81 meters Calls Ships, Jate at night C|||| Bahamn Isles
Brosceasts 27345 am 4820 kc. GDW
—— : — G 62.24 meters 4002 kC- CTZAJ
5780 kec. HILS | calt "N Y6 SRE A Dam “'SA.;JO,;:TI%’Z%";L'L‘E;:.Z%;ES
'BS'AN PED%::}:?"}E:EAGOMS_ 4752 kg:. WOO Wed. and Sat. 5-7 p, m
7-9:30 p.m. " aceah GATE™N. 1. 3543 ke. CR7AA
e — Calls ships irregularly -B. 84.67 melers
5780 ke. OAX4D 4600 kc. HC2ET LOURENECS MB£F¥QU%S Mo
8- 50.9 meters -B- 65.22 meters ZAMBIQUE. E. AFRICA i
¥ P.O. B 8 Apartado 249 1:30-3:30 p.m. N'|on. Thurs
Lima. PERU GUAYAQUIL. ECUADOR | and sEL 2
Mon.. wed. & Sa( 9 11:30 p.m. Reported Wend.“.‘ Sat. 9-11:30 m_i W
| onte S 490 kc,, ,PKIWK
4320 kc. GDB | ;. ®a
5714 kc. HCK @ meters 8 BANIEJsé’EGNrE?te?_A:‘\.!%_SO

RUGBV ENGLAND
Tests. B-11 .

H.ISABC 4273 kc. RW15

KHABAI‘!JO\éSK SIBERIA

Daily except Fri.,
p. m s m.

All Schedules Eastern Standard Time

good set construction articles on:
A—One and Two Tube Receivers.

set.

Articles on good 1 to 5 tube sets wanted!

B—Sets using new *‘dual-purpose” tubes.

C—S8-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, bhefore shlppmg

The Editors are looking for
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YOUR

TROPHY-CUP

WIN IT AND A YEAR'S
suppLY OoF BB’'s

BB’s (Burgess Batteries) will heip
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, Iil.

BURGESS
Power
House

BURGESS “B" and
#C"* Batteries

IURGESS

BATTERIES AND FLASHLIGHTS

Please mention SHORT WAVE CRAFT when writing advertisers

www americanradiohistorv com
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DATAPRINTS

Just the
CONSTRUCTION
Information

You Need
To Build

Electrical

7,
2
]

Apparatus

TYESLA OR OUDIN COILS
Dataprint contalning data fer constructing
this 3 t. spark Oudin-Tesla coil. Requires
1| K.W. 20.000 volt transformor as “sxciter' : $_75
soo list below. Includes condenser data. o .

8 Inch spark, data for bullding. including con-
denser data: requires W, 15,000 volt
transformer: see ilst below.... USSR .

Violetta type. ligh frequency data; 110
volt A.C. or D.C. type: 1” spark: used for
“violet tay'’ treatments and ‘‘Experiments’..

flow to operste Qudin coil from a vacuum tube

[R1}
3 inch spark Tesla e¢o
nition coll 0.50
3 inch spark Oudin coll; 110 volt AC. *
(R 80500000000 00 0aaeoaaatgacaa0a0a00aaaa 0.50
20 Tricks with Tesla snd Oudin Colls.o.ncen... 0.50
TRANSFORMER DATA
20,000-volt transformer data, 118-velt.
Sultable for operating 3 ft.

1 k.w.
80-cycle primary.
Oudin coll ... ... ittt

k.w. 15,000-volt transformer <data, 110-volt,
60-cycle primary. HSuitable for operating 3-
inch Ombin coll oo oo v i

Flectrle Welding Transf. (2 K.W. 110 Vt. Prim.
IR V't. See. Other Rec. Vi. data Riven.) .. 0.50

Induction Coils—1 to 12 inch spark data.. ... 0.50

ARTIFICIAL FEVER Apparatus...... . .. 0.75

(Law, Medium & High Power Data Given)

SLIDE
RULE

MIDGET

Metal 4" Dia.
Price $1.50.

Case 50c extra

This rule solves any problem in multiplication. divi-
sion, addition. subtraction. and Droportion: it also
gives roots and powers of numbers, stnes, cosines,
tangents and cotangents of all angles: also logs of
numbers. Adds and subtracts fractiona. Approved
by colleges.

10 Dia. 277 Scale **Specisl’’ Rule. $2.75.

Multiplies and Divides, but has no **Trig" Secales.

YELEGRAPHONE — Records Volce or

“Code" signals on stesl wire by mag-
natism. Cods ecan be resorded ‘“‘fast™
and  translated *‘slow.”*  Gonstruction
data (speclal) .................... Ll $0.50

MAGNET COIL DATA

Powsrful battsry alectro-magnst: lirts 40 lbs...30.50
110 Voit D.C. magnst to lift 25 lbs....... . 0.50
110 volt D.C., 300 lb., Lift electfomagnet..... 0.50
110 VoIt D.C. solenoid; 1ifta 3 b, through 1 in. 0.50
110 volt D.C. solenoid. lifts § lh. through 1 in. 0.50
12 volt D.C. solenold, lifts 2 ib. through 1 in. 0.50
A. . Rolenaid. powerful. 110-volt. 80-cycle... 0.50
MOTOR--1/18 H.P., 110 volt A.C., 60 cycle

(suitable for driving 12” fan. etc.)—Data..... 9.50
60 or 1,200 cycle Synchronous motor....... 0.50

MISCELLANEQUS DATAPRINTS

Treasure Locator
Electric Refrigerator data.......
20 motor circuits—hook-ups......
20 practical telephone hook-ups
100 mechanical movements for inventor
Poiarized Relay—1'itra Sensitive
FElectro-medical coil (shocking coil)........ . 0.
Weter-Whsels—How to Build and Light rour 150

. 0.50
Publio Address System . 0.50
Electrio chime ringer: fits any clocK....mmmeesmee 0.50

20 *“Electrisal Tricks'’ tfor LODGES and
PARTIES

How to Fry Begs on Caks of Ice Electrically..$0 50
“Rewinding’® Small Motor Armatures.......... 0.50
"ENGINEERING SERVICE BY MAIL"
Bend Sketch of Your Prohlem for Estimate.
(20% off on ordsrs fer $3.00 or mors. No C.0.D.)

The DATAPRINT COMPANY

Loek Box 322 RAMSEY. N. J.

'i
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When To Listen In
By M. Harvey Gernsback

Australia

® VK3ME at Melbourne, 8510 ke. now op-

erates from 5:30-7 a.m. on Wed., Thurs..
Fri. and Sat. VK2ME at Sydney on 9590
ke. operates Sundays from 1-3, 5-9 a.m. and
10:30 a.m.-12:30 p.n.

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.ni. 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 ke. from 5:05-10:30 p.m. and
on DJC, 6020 ke. 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, §-
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, § 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.,
Elsrurs. and Sat. on GSC and either GSL or

D.

France

Radio Coloniale (FYA) at Paris oper-
ated from 6-10 a.m. on 19.68 met. 10:15
a.n.-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-
creaseé 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
ke., 9585 ke., 11845 ke., 15295 ke., 17765 ke.,
and 21490 kec.) 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 HA83 and not HAS as some
people claim) on 15370 ke., operates on
Sundays from 9-10 a.m. HAT4 on 9125 ke.
(32.88 met.) operates on Sun. from 6-7 p.m.
Announcements are made in English. HAT
on 5400 ke, 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 5875 ke. (5025 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.

The big news from Mexico is the inaugural
of the new 20 kw. government broadcast-
ing station which operates on 7390 ke. (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 I2RO made
two changes in wavelength in March to es-
cape interference. First it moved from 9780
ke. to about 9600 ke. (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 ke. (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 broadeast on
either 9635 ke. or on 2RO's old frequeney
of 11811 ke. (254 meters). The daily
broadecasts from 2:30-5 p.m. (approximate-
ly) will probably be shifted to 11811 ke.,
too. A program for South America is broad-
cast on Mon, Wed. and Fri. from 7:45.
9:15 p.m. on 9635 ke.

Schenectady

From April 28th on the schedule of the
Schenectady transmitters follow. W2XAD,
15330 ke. daily, 2-3 p.m. This station is
also frequently heard on Sat. from about
11:30 a.m. till 12:3¢ p.m., sending NBC
programs to London, W2XAF operates
daily from 5:30-11 p.m. on 9530 ke.

Springfield

W1XAZ at Sg{ring‘ﬁeld, Mass.,, is now
known as WI1XK. This station operates
on 9570 ke. After April 28th, it will oper-
ate daily from 6 a.nml. 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.
Any information on this one?
YV5RMO

The second harmonie of YVS5RMO

(5850 ke.) which is equal to 11700 ke., is
heard very strongly in the evenings and is
mistaken for a new station. It hetero-
dynes FYA (11705 ke.).

This month about 25 stations have been
added to the Short Wave Station list and
ail_)otut 60 added to the Police Radio Alarm

1S

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!!

Please mention SHORT WAVE CrRAFT when writing advertisers
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BROWNING 35

With the

d' HMEF

Sweeping the Country!

Buy YOURKIitof PartsFrom
Headquarters
for

SHORT
WAVE

NOISE WON'T BOTHER YOU in vour
Short Wave Lintening PPost if you own a

BROWNING 337 This newest of All-
W ave Receivers with the 'FOBE TUNER.
en you of the finest foreign and

-an station receplion that you

ver heurd.
SERVICE MEN!
make
Brow

Let un tell you how to
real _money by assembling the
35 and selling it as a mode

it job Lo re plﬂll vul-moded
wels in cuslomers’ expensive cabinets!
AMATEURS! If you appreciate the importance of
high signai to noise ratio—build_this remarkable
receiver and ACTUALLY GET 1T!
FREE_BM illustrated TABLOID giving

the eomplete story of the BROWN-

ING °*35'*: shows circuit diagrams. sensitivity
curves. parts list, constructional details—and our
gﬂ\;EST WHOLESALE PRICES! Address Dept.
w

WWiOLESALE RADID

100 SIETH AVENUE - HEW YORK. N.X

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
thev meet, we have designed this button,
which is sold only to members and which
will give you a professional appearance.

If you are a member ¢f the LEAGUE, jon
cannot aflord to be without this insignla of
gnur membership. 1t Is sold only to thosc
elonging to the LEAGUE and when you 3ee

it on another. you can he certain that he Is

a member
See page 67
Lape! Button. made in bronze, gold
filled, not plated, prepaid............ 35¢
Lapel Button. like one described above,
but in solid gold, prepaid............ $2

|

Full details mailed FREE on

Send For 'ﬁ-n Catalog

Radio Electric Service Co.
N.E. Cor. 7th & Arch Sts Phila., Pa.
3145 N Broad SI Phila.. Pa.

811 Federal St.. Clmden, N. J

1935

Book Review

APPLIED ACOUSTICS, by Harry F. Olson,
and Frank Massa. FPublished by I’. dlak-
iston’s Son & Co., Inc. Has stiff cover,
measures 8%” hy 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 miseellaneous 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, mechanieal and acoustic
elements and systems of elements. Ilun-
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 11OME

STUDY by Palmer. [Published by Mc-
(.raw Hill Book Compan). Bound in flexi-
ble leather cover. Measures 5" by 8” by
1%~ thick. fContains 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 prachcal man and will undoubtedl; 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 econvey.

* * *
RADIO ENGINEERING HANDBOOK, by
Keith Henney. IDublished by McGraw

Hill Book Company, New York City, N.Y.
Measures 57 by 7”7 by 115”. Price $53.00.

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, dlagrnms,
charts, graphs, ete., and covers the entire
field of radio. It hus 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.

* *

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 radie receiver,
the Radio Research Laboratories are pub-
lishing a book entitled, "The Superhetero-
dyne Receiver.” This hook is written by Dr.
R. 1. von Liedtke, M.S,, E.E,, D.S¢. Univer-
sity of Heidelberg.

it covers the desighf construction, and
aligning of supclheturud\ ne and component
cireuits. It is profusely illustrated with
drawings of oscillators and detectors. and
design of an I.F. transformer and their se-
leetivity 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.

| Servicemen;

Rll WAVE
RECEIVER

A new All-Wave Receiver with the remarkable
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 |mporiance of actually
getting high signal to noise ratio,

SERVICEMEN!

remarkable morey making
plan hllmq ow 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—3568.50.
(TOBE TUNER, as separate unit—331.00.) Get full
circuit dlagrams 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 5t., New York).

BROWNING 35’

ith the

NE ! THE TALK OF THE
SHORT WAVE WORLD

BUILD IT YOURSELF

et our

H Rer

AND WE HAVE IT.

A brand new set incorporating a startling array of
new princinles It indludes the TOLE TI'NEHR. the
heart of the Brownring 3% This tuner 13 a pre
adjusted nnlt including ail K.F°. tuning errouits
The TORE TUNER comes to you combletely wired
and aligned ready to be set into the chussis with
{e tonnection

wnly @ cen sl
Sporting

M & H Goods Co.

E==512 Market St., Phila.
VESTPOCKETSOLDERING IRON

ﬁ Smallest good iron now on

the nmarket, WHI do the
work of iroms twlee its
gize. Only 10 inches

long, fnch in diameter. DY using the highest
rade elements, it heats up in half the time of or-
inary irons. Guaranteed to give satisfaction of

money back. Weiwue no catalog on this item. Entlose
$1.20 and iron will be sent postpaid in U.S. 100 extra in Canada,

Gold Shield Products Co.. 17 West 60th St.. N. Y. City

Please mention SHORT WAVE CRAFT when writing advertisers
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Most Amazing

TYPEWRITER
- BARGAIN

REMINGTON
PORTABI.E only

FIRST TIME! Romington’s
naw purchase plan lets vou
biy a genuine emington
Portablo” No. 5 direct from
factory for 10¢ n day. Not
aved er rebuilt. Not incom-
plete. A beautiful bramil now
regulation Remington Portable. Standard Lrow
kevboard, stanlard wildth carringe, margin relense
on keyboard, hack spacor, automadio ribhon re.
1erse; overy essential feature found in standard
tvpewriters,

With your machine we send you free al19-page course

in tyvpewriting. Teaches touch system
FRE E (tmu:kl,v. li:wlly.! Soon yﬂu dash ollrileé-
T iting t8r3 quicker than with penand ink.
7:;::::“‘ Youalso ket a handsome, sturdy carry.
ing case froe.
BIG PRICE REDUCTION
The amazing Jow price and easy terms
wake this the greutest typewriter
value ever offered. But everything
points to higher prices.  I'rescat b
price reduction cannot he gurarante
FREE ong.5¢ wesay, "Act Fast!"™"
e You Don’t Risk One Cent
ST Try this typewriter in ¥ h
Cave A ¥1 ef in your home or
office on "onr 10-day FREE TRIAL
OFFEIR, Then, if you do not agree
that it is the finest portable ai any
price. return it at our expense, You
don’f erei risk shipping charges. Don't
wait. Mail coupon now. It's the hest
ohance you've ever had to own so
complete a machine for so little
money. So act NOW!
CLIP COUPON NOW
Remington Rand Ine., Dept. 214-¢
205 E. 42nd Bireet, New York City.
Please tell me how I can buy a new Rem.
ington Portable typewriter for only e & day,
Also enclose your new catalog.

Name

Adilress

|
Ry Y YT YTY

Orty . Starte

- .
B0 S 440 00000000000000000000000T0000000008400000000008

SPECIAL SALE!
SHORT-WAVE RECEIVER

Complete Kit of
Parts  with (na.
structions and one
cail

$ 195

ateeeITIRNRS LIS AR R

Wired and tested
oxtra .. .. . 50¢
RCA  licensed

tube_ ............ 400
Extra 3 Coils 50¢
Accampanying trints and decailed instructions informs the builder the
enrire procmiurs 1o 0w the receiver is tn be geseribled and wired.
Usod thin Low current conmimming 236 tabes 1-45 volt and 2 No- 8 dry eella
l(})‘r speention.  The receiver will cover the 15 to 200 meter bends with
the four e

FREE

» receiver.

Catalog of many other Radin Bargnina. Prices guar-
anteed LOWEST. Wair for vur buok before you purchuse

TRY-MO RADIO CO,, INC.
85-S Cortlandt St., N.Y.C, 179-S Greenwich 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 from puge 72)

W3XAL 17780 Ke. Daily, 10 am.—1 p.m.:
Bound Brook, N.J.

W3XAL 6100 Ke. Mon.,, Wed.. Sat., 5:30 p.m.—
1 a.m.: Bound Brook, N.I.

WIXAA 6080 Ke. Tues.. Thurs.. Sat., 4—12
p.m.; Sun., 11:30 a.m.—9 p.m.; Chi-
caro, IlL

WIXF 6160 Ke. Tues.. Thurs., Fri.,, Sun., 2:30
pr-m.—2 a.m.: Chicago, IIL

W3IXAU 9590 Ke. 12—8 p.m., daily: Newtown
Square, Pa.

WiIXAU 6060 Ke. 8—11 p.m., daily; Newtown
Square, Pa,

WBXAL 6060 Kc. Daily, 6:30 a.m.—8 p.m.,
11 b.m.—2 a.m.; Cincinnati, Qhio.

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 heen amended that a sworn statement
before a Notary Publie which only costs a
few cents to get, must be sent in at the
same time.

For the complete article of the IPurpose
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. fle aure 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 cominercial 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 ScutT who has logged the
greatest number of short-wave stations
during one month.

+.—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 same 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
SHoORT WAVE ScouTt at the end of each
monthly contest. (See Jan., 1933, edi-
torial how to obtain verifications.)

Note! All Stations Sent Tn Must Now Be
Verified!

6,—The winner each month will he the
person sending in the greatest number of
rerifications,  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 wotds, if the contestant lives in the
United States at least 50 per cent of his
“veris” must be from stations outgide 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. Ounly ler-
ters or cards which “specifically” wverify re-
ception of a “given station,” on a giren
wave length and on a given day, will be ac-
cepted! In other words it is wseless to
send in cards from commercial telephone
stations or the Daventry stations, which
state that specifie verifications will net 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 SmorT WaVE
ScoUTs to list stations in their own coun-
tries, if they desire to do so.

8.—SHORT WAVE ScouTts 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, pencitled matier 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 pnekage. Verification eards and letters
will be returned, at the end of the contest,
to their owners; the expense to be borne
by SiORT 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;
tvpe or write the entries IN THE FOL-
LOWING ORDER: Station call letters:
frequency station transmits at; schedule of
transmission, it 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 yovie to receive these
stations,

I1—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
seht 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.

A7.—Address  all  entries to SHORT
WAVE SCOUT AWARD, 93-101 Hudson
St., New York City.

FREE BATTERIES TO TROPHY
WINNER!

@ The manufacturers of the well-known
Burgess batteries have offered to furnish
FREE one year's supply of batteries—all
the Latteries that the “trophy" winning set
will need for & year—and providing it hap-
pens to be a Burgess Battery-powered set.
A very fine offer indeed, and the editors are
®lad to pass on the good word to all of
their embryo trophy contestants,

A New Discovery in
Crystallography
By William Threm

@® T HAVE been cutting, grinding and ex-
perimenting with crystals for the past
four years und discovered that a quartz
erystal can be cut and ground and made to
oscillate on its Ist, 2nd, 3rd and 4th har-
menics of its fundamental frequency.

I have in my possession several of these
crystals, One of them oscillating on 1820
ke, 3640 ke, 7280 ke and 14430 ke. Others
ground to different frequencies repeating
themselves likewise,

These cuts were discovered accidentally
about a vear 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 alse in my possession another type
plate which oscillates on two distinct and
separable frequencies in the same band,

Please mention SHORT WAvB CRAFT when writing advertisers
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1Continned from page 106)

many QS80's you can get, If they are not
working the band what difference should it
make with them. But just the same it
seems to make a difference and I think they
should give us i reason.

If the 5-mcter band was populated by li-
censed “ham-" 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-
perinenters get it. so the commercinl com-
panies cannot get it. I am open for cor-
respondence on this matter.

Wysman M. WanreN,
249 North Market St.,
Wichita, Kansas,

YOW!! Who Said “Code-less” Exam!

Editor, SHORT Wave CRAFT:

I am a member of the Siort Wave
TEAGUE and I have enjoyed every issue of
SuorRT WavE CRAFT fur over 1wo years.
I am an ordinary, every day. amateur riulio
fan and am oot looking for arzuments, but
after reading the sillv, nonsensieal and
hypocritical Ietter written by Mitchell Bar-
rett in your Mareh issue, my blood started
to hoil! The only way in which T could
conl off a bit was to write an article for
the Stuort WiwE LEAGUE page to tell this
gentleman what one “ham™ thinks of his
foolish ideas. 1lere goe<!

Mr, Barrett stiutes, that in addition to
being selfish, ¢ the present hams are “air
lhogs.” For this gentleman’s jnformatjon,
permit me to state that mmateurs operate
only on frequencies assizned to their use by
the Iederal 1tadio Commission. There is
a severe penal'y for tho<e cauzht operating
outtside the lezal amateur bands,  As for
being selfish, if hix statement were true, [
wotthl ever h: ve heen able to zo on the air.
Hams guve me every bit of advice amd help
possible to aid me in starting, which any
real ham will do today for any new be-
rinner. If the word sclfish must be used, T
wonder what we are to think of this gentle-
man who wants 0,000 hams to discoutinue
nu~ing eodle, so he ean “blat™ into a mike
with a lot of w<eless chatter.

Ile states also. that the hams disturb
him with their old dots and dashes, which
he refers to as a lut of silly quacking.
Allow me to tell this bird that doring the
East Indiam hurricane a few years ago,
during the earthquake at Japan, and during
the recent eart'upunke at Lonz DBeach Cali-
fornia, the amateurs with their dots and
dashes, which this synirt chooses to call silly
quacking, saved hundrels of lives auod
brought relief quickly to thousands. They
did not use a phone rig for that service
either!  During the hurricane in Florida
a few years azo, after all other means of
communication had failed, one ham, whose
station was wrecked, rigzed up a make-shift
code transmitter which he installed in a
hody of an old truek, There he stuck to
the key for three days and nizhts directing
relief work., Yet. Mr, Barrett who is too
dirn lazy to learn the code for the reason
e doesn't wiunt to learn anything that he
may never get a chance to use, says all
amateurs are selfish. Tsk! Tsk!

e even soes further to state that half
the amateurs are “terrible” operators who
send so irresnl rly that even the lest op-
erators can't read what is lbeing sent, 1
wonder from whom he picked all that
“phoney information,” for lie admits that
he does not know the code and, furthermore,
doesn’t intend to learn it. I have been mess-
ing areund with radio for about fourleen
vears, Ior the past three vears, [ have been
operating my own station and, ns yet, I
have not contncted a ham that I was un-
able to read becaiuse of poor sending, ‘The
walls of iy shuck are coverel with QSI,
cards which shows that I have been QSO
with quite a few hams. Mr. BBarrett states
that if phone rigs were used exclusively, all
this silly quacking wouald he done away with
and we would hear renl English on the air.
I wonder if he ealls: “OW'S MY 'OBULA-
TION” real English? III! IIT!

[.ackaday! 1 guess this is wasted effort
as that bird wouldn’t understand anyway!

Please mention SHORT Wave CrarT when writing a

LE we are to judzse the fellows who favor the
codeless license below tive meters by this

vounyg squirt, [ suggest we cut out this
discussion and use space in SilaRT WAVE
CrarT for something useful. What do you
think?

I think someone shoull give Mr. Darrett
a nickel. Maybe he wonld zo ont, huy lim-
self an all-day sucker, and leave radio to
those who really know what they are talk-
ing about.

I think Mr., I'utich, of Natal. B, €, Can-
ada, and Mr. Baldwin of Oakville, Cali-
fornia, have explained the reason for having
a code test betger than I could. 1 take my
hat off to both gentiemen,  Concerning this
young squirt in New York, I think lie nceds
a good boiling in transformer oil!

I would appreciate any replies to this
letter and all comnumientions will be an-

swered, 3
ARNOLD T. FRATUNLE, WODJX,
1125 W, Eizlhith St., Davenport, La.

Charlie Miller Thinks *“Code” Should
Stay
Editor, SuoRt WavE CRAFT:

I have heen reading, in the recent issues
of Suorr Wave CRArFT, the arcsuments for
and acainst the “Code-Tess Liconse™ and
am herewith giving my views on the subject,

Persoually,” I don’t think anyone should
be allowed on the air, below I meters or
elsewhere, unless he is a eapahle CW op-
erator and has an FCC “ticket” for same.

The chanves are, if the code test were
abolished, there voull be o great nuiny per-
sons go on the air withont knowing A from
B as far as techinical details are eoneerned,
They would get a friend o fix up a (phone)
transmitter for them and zo ou 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  meters,

At present I am stuldring on radio and
soon lope to have a “ham” license, My
experirnee with code has been unigne, to
say the Jeast, I think it is easy to learn
if a person just uses his brain for a while.
I went to a friemd’s house one nizhit knowing
only six letters in code and came home with
the ability to receive five words o miunute.
After a few «days’ practice, I was able to
receive seven or eight and had no trouble
at all in sending about fifteen,

So, I say again that I favor the exam. on
code and sinecrely hope it is not abolished,
below G meters or anywhere else.

CIIARLES MILLER,
309 View Place,
Covington, Ky.

He Predicts “Terrifi¢” 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 te 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 terrifie!  The
46,000 amateurs have “jammed” the other
five hands {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-
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 impessibility,
there would be less squawks ubout the pres-
ent exam,

Oscar E, Gray, Jr., President,
Bordentown Amateur Radio Assn.,
239 Spring St., Bordentown, N.J.
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The All-Electric
All-WaveReceiver

Greatest
Value On
The Market

6F7
76
1223
tubes
New 4 in 3 cireuit

A completely electri-
1 iilware Tecelver
capahle nf u ,,,aléh
recentin. See article page 338 Jan. lssue of § X
OWNERS REPORT RECEPTION OF AS HIGH
AS 35 FOREIGN COUNTRIES. 1 <5 61°7 (2 tubes
in 1 bulb), T & 12243 tubes «reen-grid
wenerative ot 1 stage awdio amplitier, I
fier & bulll-t power .upply.  Due to the dual
ll'l.lr ie tubu |l|e4 f;r;
this cireuit gives ube
performance tiom 3 tul KIT ss.qs
<imply plug ime  house Wired & tested
exira $1
Matrhed

lighting virult & uperate
Sensitive, hum-free &
good volume, Works speak.

Arclury

) tubes
er on many statlons. Cove. Broadeast colls
et e mety Heigwy (3 1.00
byl calirisl, il aeay! | et hlack
R - R 3 < alis
TiFuL “APPEARANCE, | lnlhmelal calis o
Eolls thr DE200 metor o & i
inotructi nelale
FOREIGN RECEPTION GUARANTEED.
SPECIAL: Complete, reids Lo use, Tess phones $11.15

THE DC

ALL-WAVE
RECEIVER

New 3 in 2 Circult
A oztjemely  powerful
battery  operated  set
Dedigire | tor loudspeak
er uﬂeration. Tremend-
ous headphone volume.
See article page 282 Sept, issue SWC. 1 . 19 (2
fubes in | bulb) & 33 tube. m wpecial circlit pro-
ducing 3 lube results. Spedial flament «ireuit for Tow

llament careent «drain, e
KIT $5.75

quire 3 dry calls, 1 ¢
battery & 1 or 2 BB bat-
Wired &
Tested $1.35

WNERS RE-
Arcturus tubes |0

TeT s

PORY FOREIGN STA-.
TIONS ON SPEAKER.
Beautitul - blak tivel

thasale & panel Cails for Liroasi aat votls |
200 fieled i Luelenl Beautiful cabi
FOREIGN RECEPTION et
GUARANTEED

SPECIALz Cumplite, leas balteries & plwnes §10.60

EILEN HG-35 ALL-WAVE RECEIVER

A UISTOXM BT, hiegh goality receiver designed
=0 as 10 aive ropular broadeast resciver velume on
FOREIGN SW <tatlans, U <es tive “High gain’ tubes
SNGGTLT=20 584 Lypes [u spevial dircuit producing
REAL RESULTS

*Covers 10-600 meters YrBand spread tuning
# Built-in dynamic speaker#rPhone jack

K illuminated airplane dial % Built-in power supply
% Operates on AC house lighting circuit current

RECEIVER x7al
.goendy to w‘"b’-‘s‘;.ﬁ ]

Wired & teated. §. Matehed Areturun tu
Henutiful € b, 2.50 Hrondenst coils (2)

PECIAL L Cumplele. ready 1o use

$22.50
CE“_'!?I_I_EI_” nl_mnn SI.ZSF_PgI_.-gneII_g_snzaker $1.30

H Y ;
4 AMATEURS: Semd 5 cents in stanps fur

] tlusdrated canlogue of SW O TRANSMIT- o
& TERS Gryslal vontralled and self-excine ]
¥otransccivers, monilors, amd arcessories, A<k

4 for builain TX-1

$1.00 deposit on COD orders, Prompt shipment.
Stamp for receiver cata'ogue

EILEN RADIO LABORATORIES
Dept. SC6, 136 Liberty St., New York. N. Y,

"HAVE YOU A
HEADACHE

ining to find out where
you  tan  obtalp  gertain
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AT LAST

To fill your
insistent demand

[ GERNSBACKS EDUCATIONAL LIBRARY Nel
———
HOW TO BUILD

DoErLF

SHORT WAVE SETS

EVERYTHING
aboul ALL

the famous
DOERLE
4 RECEIVERS

HETC TNV ST P I T RT o

RADIO PUBLICATIONS
101 HUDSON ST,
NEW YORK CITY

“ITERALLY thousands of readers have hullt
the pow  famous DOERLE  Short Wave
Radio Receivers.  No in-istent hagz heen

the demaml for these recelvers that all avail-
able literature, Including  hack  numhers of
SHORT WAVE CRAFT, have Iong been ex-
hau-ted,

For the 1hou.anls of readers who wich to
huild any, or all of the many approved DOERLE
Short Wave sels, this book has been shecially
ircated.

HOW TO MAKE FOUR DOERLE

SHORT WAVE SETS
Contains EVERYTHING that has ever been
printed on these fumous recelvers.  Four of
the mwst popular sets are described berein.
These are the famous sets 1hat appeared in the
following issues of SIIORT WAVE CRAFT:
A 2-Tube Recciver that Heuchies the 12500
Mile Mark,” by Walter ¢, Doerle (Irer., 1931-

Jan., 1932). A 3-Tuhe 'Signal Gripper,' by
Walter (. Doerle (November 1932).  ““Doerle
‘2-Tuber’ Adapted to A, €, Operation,” (July

1433).  ""The Dgerle 3-Tube 'Slgnal-Gribher”
Electrified.” (August 1033 and "“The Duerle
Goes Cand-Spread,” '* (May, 1934).

ue to a specizl arrangoment with
WAVE CRAFT. we now hresent @ coplee
as well as compact 32-page hook with stifr
covers, printed on an extra heavy graude of
paper, with numeroys illustration.. Nothing
as been left out, Not only are all the
DOERLE sets in this book. hut an excellent
pover hark i you wish to eleetrify any of the
DOERLE «ets, i~ alw dewcrlbed, A wealth
of detall is pre-ented in this bk de.pite i,
ridliculously low price—and, believe it or not,
It contains over 15,000 words of legibte new
type.  Eierathing has bheen brought up to date;
it hon’t merely a reprint of what wa. printal
originally, but any improvetients on the orig-
iral «ts that were mande by readers and varions
Liboratories lane been Incorporated in this most
up-fo-utlate bhouk.

And at the extraordinary price of 10e you
cannot possibly go wrong. Desbile bt. low co<r,
OUP Uil guarantee goes with 1hls hook as well,

iF YOU' Do N CTHINK THAT TS
TOOK I8 WORTIT THE MONEY ASKED
ol IT, RETURN JT WITIHIN TWENTY-
FAUR ITOUKS AND YOUR MOXNEY WILL
BE INSTANTLY REFUNDED.

3 There has never been such a
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 offer we are making and
use the coupon below

RADIO PUBLICATIONS

101 Hudson Street
New York, N. Y.

SITORT

! tube will do it all.
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Short Waves and Long Raves

(Continned 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 coining 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 dene what you claimed.

Louls DArRrROw,

White Bear,

Saskatoon, Canada.

(The Mcgadyne short-wave receiver us-
ing but one tube and a fired crystal de-
tector, has made a greal many friends and
we are pleased to note that you have had
such cxcellent success with it, Louis. The
great gecret of Buccess with the Megadyne
receiver lies in the selection of a really
gensitive erustul 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 tuble mounting) winding the
coil according to the specifieations 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 won(lel'-ed
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 came in ag yood as hc'fnr_c, and
the local stations could be tuncd in one
after another, without any coil in the sct.

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 wuave set, using movable aperiodic
primary, secondary, and tickler, airwound
three-ineh coils, and using RCA, 201 tubes
bought in 1923 (in use ever since). The
antennu 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
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 nert!
We have reecived some very glowing letters
from readers who huve 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
gignals that yon heard without the cuil in
the sct, must have been pretty strong ead
the signals were able to affect the grid of
the tube, without the benefit of uny tuniny
coil.—Editor.)} )

“CLIP COIL” SET BRINGS IN
GERMANY!
Editor, STORT WaVE ('RAFT :

It is quite some time since I gave np
constructing  radin sct=, but I buy your
muzazine 10 keep wp acith the times,

Itecently I decided ta try the "Clip Coil”
—I zot out the ald “junk™ bax anid got husy.
I had no 3%” coil form so I heated an old
lard rubber panel and easily eut three strips
with a knife for the circumference. These
I bent around a jar while warm and made
three perfect eireles, I fastened six strips,
4" long, to these circles and had iy “forms",
My other parts lvoked as thouzh they came
out of the "ark”, relics of the dayx when a
new cirenlt eame out every weck, I guess 1
built them all, My variable condenser
should hiave had a counter-elock-wise dial,
but it didn’t.  Likewise, I used just a
knob for the regeueration control, 1 could
not buy any batteries =0 [ used two 11,
vult cells over three vears old and an old
climinator with variable voltage taps. Fur
tubes 1 used two bootleg 3('s, also old and
never any too good. Being in a hurry I did
nat give much thonght to the best circuit,
however, it jeorked from the start and the
Dlittsburgh, Schenectady, and other short-
wave stations includin: Canada e rolling
in! Finally 1 “bumped” into GGermany, whick
came in as strong as the locals! If it works
that well with my collection of odds and
ends it must be good.  I'd like to see it de-
veloped further.

IZ, J. I'RENDENVALL,
Maywood, N, J.

(Hats off to you, E. J. F., for your very
fine reception veport cith the “Clip-Coil
Two™ ne of the iutcresting technicul
points about this receiver is that the antenna
1 roally clusc-couplad to the grid eireuit,
through the medivm of a single coil consti-
tuting an avto-transformer, whieh transfevs
a marimum of enerady to the grid circuit of
the deteetor,  Loose coupling in the antenna
cirenit is frequently a very desirable and
useful feature and by having the primary or
autenna coil mowntcd wn a pivot or lvop in
respect to the grid coil, imprared selectivity
can be abtained, wehen two stations come in
very close togethor on the dial; alse by
changing the coupling beticecn the antenna
and grid coils “dead-spats” can be elimi-
nated.  Nowerer, the “dead-spot” trouble
can also he remedied by adjusting the smull
series antenmt condenser wsually employed.
Frperienee has shown in many coses that,
providing sufficient sclectivity is afforded by
the uswal tuned grid circuit, then—other
thinas being eqnal, the auto-transformer cir-
euit. where the same wnding is wsed as the
carid™ and tantenna®” ¢oil, aeill provide the
wrawiniem randge apd mmber of stations
picked up.. At least that is the erperience of
@ arcat mapy practical crperimenters.——
Fditor)

4
M

“POWERTONE” ROLLS ’EM IN!

Editor, SHORT WAVE CRAFT:

1 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—Zeecsen, Germany.
VK3ME-—Melbourne, Australia.
GSC—Daventry, England.
W3XAU—Newton Square, Pa.
WI1XAZ—Springfield, Mass.
DJA—Zeesen, Germany,
W2XAF-—-Schenectady, N. Y.
GSB—Daventry, England.
GBC—Rugby, England,
W3XE—Vhiladelphia, Pa.
W2XV—New York.
WBXA6—Jackson, Mich.
DOA—Coblenz, Germany.
WIXL—Chicago.
W2X0—New York.
VEYHX--Halifax, Nova Scotio.
LSN—Buenos Aires, S.A.
FYA—Pontoise, Paris.
G58W—Rugby, England.
VK2ME—Sydney, Australia,
EAQ—>Madrid, Spain.
O0XY—Skamlebooek, Denmark.
VEYIR—Winnipeg, Canada.
GSE—Daventry, England.
I2ZRO—Romne, Italy.
VE9DR—Drummondville, Quebec, Can.
VEYGW —Bowmanville, Ontario, Canada-
GSA—Daventry, England.
W3XAL—Bound Brook, N. Y.
WIXF—Downers Grove, Ill.
We2XAD—New York.
W8XAL—Cincinnati, Ohio.
G6RX—Rugby, England.
WI1XAB—Boston, Mass.
YV3BC—Caracas, Venezuela.
DJD—Zeesen, Germany.
GCW—Rugby, England.
WIXAA—Chicago, I
VE9CA—Calgary, Alta., Canada.
VEYCL—Winnipeg, Canada.
WO00—O0cean Gate, N, Y
VEYCU—Calgary, Canada.
WI1XAL—Roston, Mass.
KEE—Bolinas, Calif.
VY DB—Esquinalt, B.C.
LSX—Bueros Aires, Argentina.
CTtAA—Lisbon, Portugal.
GCU—Rugby, England.
W2XE—New York.
VQ7LO—Nuirobi, Kenya, Africa.
NorMmaN 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—FEditer)

MALSBERGER SET OK! ’(
Editor, SHORT WAVE CRAFT:

1 constructed the receiver described by
Curtis E. Malsberger in March 1934 issue
of SHORT WAVE Crartr. Have received so
many foreign stations on this set the thrill
has completely worn off! This set ia 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 shortceming.

Would like to hear from anybody who
has constructed this set.

1 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 8such cxcellent results,
Frank. We have had quite a nmnumber of
letters praising Mr. Malsberger's set and as
the designer of that set did a lot of re-
gearch 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 get.—Editor)

JUNE,

FINE RESULTS WITH OUR SETS!
Editor, SHORT WAVE CRAFT:

1935

Too much praise cannot be given to tech-
nical data published in each copy of SHORT
WAvE CrafFT. 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, tllustrated 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, l-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.

However coils did not seem to be eflicient
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 eotton 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 T had sent for verifica-
tions before you published their frequen-
cies.

The above set performs efliciently 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 rears in on 31.5 meters.
HJIABB at Barranquilla, 8.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.

of the scores I have listened to, believe it
or not, none have ever graded under RY
from Texas to Florida,
Long Island. This speaks well of this most
efficient of all frequencies listened in to
vet. The Federal Cominunications should
have a lot of love for these operators. They
know their resistances and inductances.

GeorGE A, FIELDHOUSE,
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 docs 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 atyle on the editors’ receiv-
ers. We note what you have to say about
the fine results you obtained with the coils
wound on ecllophane, but after all, the en-
gineering lahoratories’ tests have shown
that isoluntite and other new forms of in-
sulation now offered to the short-wave fra-
ternity, do have the highest insulating and
Inw)-!oss properties for short-waves.—Fdi-
tor

S O O T T O T LT

to California to |
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FREE!  You owe it jo
yourself to write today far
a copy of this BOOKLEY.

Just what does the Power Factor
rating really mean in the condensers
you buy ?

« .. What is the truth and the
ahole truth about leakage claims—
capacity and voltage ratings?

As serviceman or ainateur, how can
you be SURE vou are getting the most
filtering, the best performance for the
least money ?

These and many other bathersomne
condenser questions are clearly ex-
plained in our new free booklet illus-
trated above. It will show you that
we not only claimm Sprague Condensers

are tlie best—Dhut explain exactly how
we PROVE it! WWrite for a copy.

SPRAGUE PRODUCTS CO.
North Adams, Mass.

SPRAGUE
CONDENSERS

MADE RIGHT [ i@ WE.f|

e=Jesrarzirng New
T*"TUBE,5*WAVE BAND
ERHETRODYNE

([ woRto-wie miciriion ]

=
HERE'S today’'s most
sensational radio
value—a 7-tube, S-wave
band Superheterodyne
at a saving of 30% to
50%—on 30 days FREE
wrial.  Only 7:rube all-
wave radio covering 9

to 2400 meters, Has 20
advanced 1935 features. Five full
wave bands bring in

) realistic
American and Foreign .
Short Wave programs
. . Canadian, police,
amateur, airplane and
ship,

Write for FRFE 36.
gagf. d=color catalog.
lowey Back Guarantee

AS LOW AS

MIDWEST RADIO CORP.

DEPT. BITY= CIMCIMMATI, OHID, L. 5. A
Lrivklicked |10 All Casded

ALL EXPERTS
USE

TRIMM

FEATHERWE!IGHT
HEADSETS
There Must Be A
Reason

WRITE FOR INFORMATION

= TRIMM -

RADIO MANUFACTURING CO.
1528 Armitage Ave. Chicago, Il

Please mention SHORT WAvVE Crarr when writing advertisers
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DO YOU WANT TO OBTAIN
AC ELECTRICAL POWER

from a3 Windmill, from available Waterpower, from your
Automobile, from yonr Motorcyele, from your Bieyele,
Footpedals or Handerank (fur transbortable Radio Trans-
mitters, Strong Floadlights, Adverti~ing Sign<); do you
wani to operate AC Radio sets from 32 V.DC farm light
gystens: operate two penerators in series to get 200 YV.AC}
obitain twu phase and three phase AC., etc., ete,

GET OUR

SHORT WAVE

CRAFT for JUNE, 1935

Transmitting Antennas

(Continued from 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-

WESTINGHOUSE

200.WATT

110 V. A.C.

Power
Generator
MANUFACTURED

FOR U. S. SIGN.
CORPS

SPECIFICATIONS:

HOUSING—Alumlnum (Diameler 6% in,  Length—5%
in). SHAFT—23/1% in. (driving end). Diameter 9/16
in. (the end is threaded for a «distance of % in.}. BASE=-
Cast lron (Length--7% in.  Height 1 49/16 in.
1% in.). OUTPUT—200 Watt 110 volts AU (speed 4500
R.P.M.). STATORS—Two pairs Uwo North and tue
South) ROTOR=—12 tooth imnductor. Ruilt-in commutator.
Rotor turns in ballhearings.
L to %% 1.1 needed to run Generator.

FREE With eacrh Generator we supply a set of dia-
gfam-hlue prints  and  instructions showing
twenty-tive different uses, technleal information. electrical
liook-ups and Installing explanalions. \We also include a
set of four replacement carbon brushes.

There Are Over 25 Applications

Some of which are:

A.C. Dypamo lighting from eight to ten 20 Watt 110
Volt lamnhs. Short Wave trangmitter supplying 110 volts
At' for onerating “‘Hlam'” tran-mitter. Operating 110 v.
AC 80 Cycle Racdio Receiver in 1Dt districts, Motor Gen-
crator.  Public Address Nysteins. Electrie 8irens on motor
boats, yachts. ete. Camp Lightlng,  Short Wave artiticial
“fever” apparatus,  Television. TPelton Waterwheel for
lighting or other Durposes. Airplane: for 1lghting strong
seareh HEbis or electrle slgns. boratory Work.
Generator, as descrilicd, inchuiing four replaice- $7 90
ment carbon hrushes. Hluesprint anii instructions Q

Shipping weight 18 ibs.
(Replacement carbon hrushes bought separate $1.50 per
get of four. Net of Instructions buught separate $1.00.)

Eleetrieal Portable
SPRAYER OUTFIT

sz 7 gﬂ PLETE

Formeriy sold for

Mounted on bhase with thres balthearing
rotiers.  Shipping weight of complete
outfit. 55 lbs.

This is the ldcal outfit for all-around spraying work wher-
ever curremt is available. With it you ¢an spray paint,
varnizh, duro, enamel, larquer. Inseeticides. ete.. with
siwed.  You ean move it from one room (0 another. Sim-
ply Inseri plug {nto clectric socket and tiiz marvelous
lngchine is ready.

Outflt «quipped complete with Internat Mix Npray Gun,
with quart alumimpn_ cup, whicl enahies you to obtain
round or fan spray, %-h.p. heavy duty motor. 110-voit,
60 cycles, A.C., and alr filter Kellog Air-Cooled Com-
pressor, 1%x13%, 15 reet 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 Cauge and 60 Ibs. Safety Valve)

Price of Compressor, $7.50 alone

WELLWORTH TRADING COMPANY SW-6-35
560 W, Washington Blvd., Chicago. N,

Enclosed you will find my remittance of $...ooooeeeeee. for
whith biltuse send me

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.
452,000
Freq. in KCs= -
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.= e —
Freq. in KCs.
Where K, is a constant which depends on
the range of frequencies as follows:
Freguencies Constant, K

X 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 {ransniission
{ines, while other “Hams" prefer those an-
tennas known as Zeppelin feeders. A trans-
wmiigxion line may be any length, whereas a
feeder is to be tuned, and must be cut to
special lengths to produce the desired pur-
puse,

There are other distinctions between the
two which will appear later. 1t is difficult
to say what antenna feed system is best.
Al 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
2=276X1log,, - —
radius of wires

This is for two wire transmission lines
only. An impedance of 600 ohms ix usu-
ally used in antenna work and a simpler
formula has been evolved to make it eas-
fer to construct GO ol transmiss
lines. It is: Distance hetween wires = 75
X d. where d is the diameter of the wire to
be used. Numher 14 wire is a common size
and is to be recommended. It is 064”7 in
diam.  Therefore for a GO0 ghm line we will
space our wires 4.8 or nearly 5%, We now
wish to find some way to tap this ontv the
Ilertz antenna so that we will ot no
standing wereg on the line, and we will have
an exaet impedanee match.  Onr finished
antennit will look like this. See Fig. 4. We

| find its length by our formula,

Name T e e e
Adilress . - R
Oy e e Rtate. -

402.004)
L=— XK.
freq,
If the frequency is to be 3600 IKC. the lenzth
fizures to be 1317 27 Distance M is found
402,000
by formula M =

X Em. Km is

freq.

another constant dependent upon frequency
and is found thus:

Frequency Km
13HH0-3000 [KC. 25
SOUO-28 MLC. 24

MG TUp 23
Distance I' js alse required and is found by
402,000
r= X Kp Kp is a fixed con-

freq.

stant which does not vary. It is .30. By
caleulation we find (distance M to be 32 107
and distance 1" to be 41, We now have a
matched impedunce aptenna 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 Itig. 6. 'This
works very well and involves a rather urnique
theory that it has an image of itself at a dis-
tance beneath the earth’s surfice, similar to
your own image reflected by a pool of water.
The image wire (the “reflection” of this wire
within the eartl’'s surface) is considered to
be a factor in keeping the actual wire from
radinting and to make it function as a real
transmnisxion {ine. We need not concern our-
selves with its theory of operation: like
any true tranamission line it can be of any
convenient length, It works well and tuck-
ily or otherwise it obtains an impedance of
H00 to GO ohms with a single wire, It is
pictured in Fig, 6.

The distance IV is found by siiply multi-
plying the length by .14 "The length is
found as before by the formauia :

192,000
L= — XK
For our 1317 2 shy-irire the distance from
the center D i 18 57,

Good Receiving Antenna

We may now coosider 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 antenne for “receiving” I
harve crer tried! Try it yourself!

It is the tiristed pair transmission line.
This ix a current-fed arranzement and has a
low impedance and low losses. First let us
consider briefly its theory. It has been found
that if a llertz antenna is cut in two at its
point of maximum current, the series im-
pedance is somewhat on the order of 70
ohms, 1f the distance Dbetween the two
parts is increased, the impedance goes up
to perhaps 100 ohms. By the formula for
Lwru-wire transmission lines which is given
dabove, it is found that the inmpedance to
Radio Frequeney of a twisted lampeord
when properly terminated, jis ahout 100
ohms.  So we ean attach our tiristed pair
to the eenter of our 3600 IKC antenna and
we have a fine trauspused 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 uscless for even har-
manics, These three. the 2 wire matched-
impedance,  the single-wire transmission
line, and the transposcd current-fed trans-
mission line, are true transmission lines.
and must not he confused with Zepp and
current fed arrnngements which have stand-
ing wives on the foader system. This can
be readily proved by running a neon bulb
along the feed wires. The hulb will glow
brightly at points of maximum voltaze and
dimly or not at all at the ¢urrent 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 helow in Fiz, &  The woll-known
doulilet, or current -fed, two-wire feeder type
is pictured in Iig. 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 hack on itself:
the current-fed scheme is a 3/2-wave an-
tenna with jart of its length closely paral-
leled with another part to stop the sections
which are close together from radiating to
ground and nearby objects, thereby carrying
as much of the energy as possible to the flat
portion in the air.

Using Hertz Antenna in Attic “Shack”

In case your “shack” is in the attic and
you want to use a llertz antenna, you may
not have roam to put up an appropriate
feeder systeml or a transwmission line.  You
may bring a short portion of the actual an-
tenna into your station and not lose a great
deal of etliciency by using the arrangement
shown in Fig. 10. Although a grewnd ix
tised, this is NOT a Marcoui sy=stem. The
tunk coil. L2, is similar to your transmitter
tank and is Zrounded at one end. It ix then
tuned to resoiance like a wave-merer, ‘Ilien
the antenna is clippeid on te this tank at
same point part way up from ground. Try
different =ettinzs and see which one you get
the best results with.

The reason that you nmust use the separate
tank coil is bernuse the Federal Radio Cow-
mission won't let you clip the anteuna di-
rectly to the transmitter tank: it iz bad
dope to do it anyway. Therefore you just
construct a duplieate tank cireuit, indue-
tively coupled to the transmitter tank and
there you are!

There is no limit to the number of comn-
binations which ean be used. but funda-
mentally there are only two autennas. Ieel
them as best you can, design your transmis-
sian line with care, If yuun use feeder
spreaders, boil them in paratline wax, If
you use twisted lamp cord do the same with
that. Insulate well throuzhout and you
have the key to efficiency in the operation
of your ham “rig”. The hizhest power can
do little or nsthing without aun efficient
radintor. Ten watts power in your traus-
mitter with an antenna of nearly 100 per
cent efficiency, is far better than a 50 watt
outfit with an anenpa of only 20 per cent
efficiency.
pair autenna is a beautiful short-wave
recciring arrungement. Measure it for the
frequency yvou wish to try most of your list-
ening on. If vou run into any difficulties
send me a self-iddressed stamped envelope
in care of S1ort WAVE CRAFT and I'll see
what can be done,

NEW RADIO SWITCHES

» @ ACHICAGO

TS 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-
gquirements for tone
control applica-
tions, phonograph

"ot
New improved type
of radio switch, No.
279.

band switches for
niidget radios,
Retaining the de-
sirable characteristics of the Oak Junior
types, the new RG type, available with
grounded common poles, measures only %"
deep from bushing shoulder by 114" long

Ilemember that that twisted wire |

switches, and wave- |

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 positien units are now being de-
veloped. Standard bushings for both types
are %” by %" thread length, Standard
shafts are %" 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.

“Beginners Special’’

4 tubes do the work of 5. Don’t miss it
-—in the July number.
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BAT- i, g 292, Rameey. NI
‘hudlt-in~ loop, speaker. ete ST (R [ GRS —

TWENTY PRACTICAL AND LOw

MISCELLANEOUS |

“HAM'® OFFERS & WANTS

210000 RCA SUPERHET,
Lery type,
sargain £37.00; Victoreen S-tube hat

TUBRLESS CIRVSTAL F. RE-
| ports 2100 Miles. ikluebrlpt, 17 Others

: e g - .| STEER HORNS RIN FEET 25 Coln. Particulars Free. Muiern
g T e whih e, S 1| fpromt for sale. Rure ddecoration fur | iadiolubs, 151-A Liberty, San Fran-
;ml-'!cu':'tur tiehes, ¥15.00: 15 push- J?-L‘!]If'n' Lee  Beedillion. Mlaeola. -
pull Thordarson Pevwer-Pack, with 27 i
first AL, (with Tubea. 15,00 " High | TRANSCEIVERS
Fideliny 6 ft. Victor rthushonic (ex- QSL—CARDS—SWL
ponentiald  Iloen. speaker unit, tone TRANS-CEIVERS oONLY $3.93
arm: alo “‘magnetic’” pitk-up, ¥15.00; SHORT WAVE LISTENERS | Guaranteed. Foreign reception, local

RCA 210 povwer-pack  with IRectifier | canls that get Replied, QX1 Samples|tranunission. For detailed Information
toriginally &% $2.00.  Harry | (Stamps) WaERN, 1827 Cone, Teoledy, | write—Burk3 Radio Company, 1113 W.
Ackerson, Box 322, Ranwey. N.J. Ohlo. Decatur, Decatur, Illinols.

BARGAIN! (i (i}

PREPAID

7-TUBE CHASSIS lipes |

| For a limited time only. and as long as
they laat., we will send you six back num-
With 11 Inch Dy-

namic Speaker

bers of SHORT WAVE CRAFT assorted.
your choice, for 70 cents.

The usual price for six copies would be
$1.50 and most publishers charke a higher
price for back numbers over one year old.

We can supbly all cobies 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 fill 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 otfer 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.

Gentlemmen: [ enelnse herewith 70c, for which you
are to send me six back number copies of SHORT

Not a midget!—but a full-sized
console chassis
200-550 Meters

Uaes 4.0 2-2a0's In porallel and a type
sl w rectifier all arrangel inoa sepsitive
T R.F. cirenit. s La timmitatel airplaine
dind, tane eontral. provisions for phanagraph nt-
tachment aml fell. 117 dyhamie speaker.
tuned xlages make for ertreme sengitivity and
ceecpliondd  scleetivity. only material of  the
highest qoallty §s nsed in fts eonpstruetion. Une
distnrted autpnt of hetter than G walts—enonah
potcer la operele four additional dpaqmic speak-
era. Resistanee  cmpling s 0sal threughant
which means thnt rudio programs sare repro-
duesd with exceptional thlelity of tone.

f.imited Qquantity. hence. “‘first come. first served.’”
Overall size 16x12x7%". Ship. wt. 35 lbs.  Li.t

price ... RS — $1 57555)

No. 643 7-tube TRF chassis includ- WAYR CRAFT as follows:

ing dypamic  speaker, but less

D R R N L S N Y N e

N S S S S S S S S S S NS S S S S S e L L

tubes. .
\E‘(ﬁju PRICE Less |1 T T ————
Complete set of tubes $3.60 Tubes Address..... _ o ~ o
RADID TRADING CO. City. o sate |
101A Hudwon St. M. ¥Y.C. [ — I - . |

Please mention SHORT Wave CRAPT when writing advertisers

www.americanradiohistorv.com
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OFFICIAL DOERLE

GLOEBE-GIRDLING

SHORT-WAVE SETS

Economical 2-Voit Operation

These world-famous Official Doerle Battery Receivers
undoubtedly offer you the best in short-wave eguipment
at low cost. They incorporate many high-priced features
such as 2-gang tuning condensers (3 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 recciver.
Sold cumplete 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 te 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: statjoms may be permanently
logged on the airplane dial for future reference. Sold

SHORT WAVE CRAFT for JUNE,

Two-Tube Set

$775
KIT
less tubes,
batteries and
cabinet

including coils

L} set of elements, one

1935

FAMOUS '19"-TWINPLEX

WORLD-WIDE SHORT-WAVE
BATTERY RECEIVER

Brings in regularly
European and other
foreign stations

The Twinplex receiver
incorporates a very
sensitive circuit using
a single tube which
wives the effective per-
formance of 2 individ-
ual tubes. The typc
19 tube has a double

section of which is
used as regcenerative
detector. and the other
as a stage of A.F.

complete with metal cabinet. Ship wt. 12 ks,
The 2-tube reveivers use a type 80 1 tvpe 19 oul
tually 2 tubes in one). The_u-e of this latter tube

~t O tube perforing

EITIHER WITIHL BANDRPREAD
IPRONG COILR

Sold comblete witl

ColLs
ot of four 2-whnlime plus-in eofls,
vabinet. Ship,e wr. 1
No. 5009K Doerle 2- /e
R : £15.75. TOI'R
I'RICE.

No. 5009KB.
f18.20. VOUR
PRICE.

Rear view of 3-tube set

AR AR L R S L L N L L N S L R L N S T S N O o e

Radio Trading Co.,

It tube

fparts to 1
These 2-tube sets MAY RBE Hab
Ul STANDARD &
(Please be sure to specify which when ordering.)
1 I i Sold 1t

Tube 2-Volt Battery Reeeiver Kit with stand-
Ies~ tubes, battiries and cabinet.  List

$7.75

Above set with
bandspread eolls. L.ist

Set of Matched tubes $1.00
Itlack Crackle Calilnet 4%,
No. S006K  3-tube

WE WiLl, WIRE ANXD TEST
AXY OF TIIESE KITS AT AN
g\lhanlOXAL CHARGE OF

front panel.

price
Two coils are
covering the

hand, and the
price—

9.20

Three-Tube Set

$12:s

wt. 5 lJbs.
2-volt

Doerle  Receiver Kit complete headph A 5
A i L ; - phone and band. and 2.plug-in coils, less tube
Bthes, ” Li% prive cvinet. dess KIT and batteries, YOUR PRICE.......... e DD
$23.00. YOUR No. 309 Accessories for the Twinplex Kit cowprising one type 19 tube
FRICE $12-45 Iessbtuber_n and 2 No. 6 dry cells. and Tod3 volt B butteries 2 A6
Set of Matehed tubes $1.80 atteries ship. wt. 20 1bs. YVOUR IRICE _.83.

including coils

and cabinet 5c each.

See

This news monthly

l‘;,"unvﬁf’hysolf ! | How to Eliminate Radio Interference

e
Ulustraled ey marazine is also your |
! own doctor_ WIIAT |
AILS Yar: 1ropvr
LAR MEDICINE tells
andd advises you
thoroughly.  Written
for you by dortors. |
Non-technical y e t
authoritative for all
laymeh. Many ana-
tomical  illustrations.

Special Offer!
Monlhs §
81

Send 15¢ for
sample ¢opy
POPULAR
MEDICINE

97C Hudson St.

New York, N. Y.

on All Newsstands

EX SCIENCE
SEXOLOGY, foremost edurational sex magazine. is written |
i nple language and cun be read by every member of the
i It is instruct) enlightening—not 8 risqile book
~contiing no offensive matter,
Containg 20 linportant articles on Rex Selence, 6R hages,
with altractive twe-color cover. Here are a few of the more
important articles:

Lovers of Women's Clothing tillustrat
of Widowhowi: What 1s Swollen Test Grilhnatrate
Meturhation in Women; Sex PPromi-rcuity in the
Seas (illustrated) ; Signs of Preg-
'- crrart 1y (linstrated) ; Sex |- — =
I'roldems of Young Hu-bands; Sex Get a copy of
Lafe in Ancient Rome (Ifart 11 SEXOLOGY on

iltu-trated) : DiMmeulty in Urina- any newsstand. |
jion (Part 1D (illu~trated); Sex or, If your deater
Education in the Movies (Part 11); cannot supply
Utiestions abd Answers you, send 25¢

SEXOLOGY for curfent fssue,
95 Hudsoen St. New York, N. Y. z

}i Sex T'roble

South |

See PPage 114 for special subscrip-
tion offer on Short Wave Craft

amplification. On loud
signals, this small re-
ceiver will even work
a loud speaker. Note
the unique

than ten inches of hook-up wire.

“uni-
mount’ arrangement of all the parts on the '
The entire circuit uses less ‘e;:s
N The set u
will receive regular broadcast stations toe. with coils
furnished with the set—one d ph
49 meter foreign broadeast and phone

broadeast band. A detailed set of instructions and diagrams
shows you how to assemble this set even if you've never huilt
a radio before.
Seld only in kit form.

No. 308 Famous “19" Twinplex Receiver Kit including single

Additlonal plug in coils to «over eillier the 20, 80 o1 160 eter bands

101-A Hudson St.,

other, the rcgular Americun

Only first class material is employed. Ship.

pages 102, 125 and 128 for our other ads.

New York City

A RS S R S S R AL AL L S L L L L S S S S S S . NN Y LR

(Continued from page 92)

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-
tty, the condenser used for interference
elimination on electric bells may be an
old one. A few feet of resistance wire
wound arecund a bobbin will do the trick
for the resistor. A much better way to
eliminate interference from electric bells
ts 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”
manner—the impulses radiated from the
bhreaker 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. 1f 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 he
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 motors as
used in the home, ie., vacuum cleaners,
hot-air Dblowers, sewing machines, fans,
cte,

Small Transportahle 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
trouhle through a breakdown of a con-
denser, the fuses F 1 and F 2 may be in-
serted in the cireuit.

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 ecurrent 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-¢, may
be added. Each of these chokes (diameter
2 inches) have 150 turns. The wire uscd
for these windings must be selected uc-

Please mention SHORT WAVE CRAFT when writing advertisers
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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
0.23 330 3.0 18
1.00 950 8.6 17
2.00 1900 175 13
3.00 2700 245 11

In diagram 10-b there is a condenser
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
rround line is available. It is also advis-
able to ground the frame of the motor.

BRUSH ~ RO MoTOR '[ =
M h‘ s Fl ":?'_Q‘ F)
@ o ey
el H—i— L']"“'
MOTOR.
Ca a cz\

INTERFERENCE ELIM INA-
TION ON SMALL MOTOR
FOR THE HOME

ELIMINATION CIRCUIT
FOR TRANSPORTABLE
MEDIUM MOTORS

FIG 8 FI1G. 9
1
F1 F2
S /
[ + L2 ;"'c:s
FIG 10 A FIG.108

CIRCUIT WiTH RADIO

STATIONARY MOTORS.D.C| FREQUENCY CHOXES

RADIO
INTERFERENCE
T CHOKE
3 FOR
= MEOR!™ SIZE
MOTORS

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 nvises 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
WeXAF.

W2XAF, operating on a wavelength of
31.18 meters, cooperated with station
HJ1ABB in Barranquilla, operating on a
wavelength of 16.50 meters, for this unique
broadeast. 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 progran:.

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 ahout their prob-
lems in attempting to master English.
Teachers of both classes were present at
the studios and participated in the exchange
of ideas.

Radio Trading Co. 102, 125, 1"6 128
RCA Institutes, Inc. JT ..107
Remington-Rand, Ine. . 120
S
Sargent. E. M. Co. . ...109
Scott, E, H., Radio Lnboratorles, Inc.. 100
9ecunty Mfg. Co. : 109
Sexoloxwy Magazine . ...128
Short Wave Leawrue 67, 114, 119
Short Wave Listener Marzanne. 108
Sprarkue Proluets Co. ... 123
Sunshine Novelty Company . 103
Supertone P-oduets Corp. ... m 102
T
Teleplex Co. e ..101
Thor Radio Co, . . 127
Trimm Radio Mfie. Co. 123
Try-Mo Radio Co., Inec. . e 120
lT
Uncle Dave’s Radio Shack 116
W
Wellworth Trading Company 124
Wholesale Radio Service Co.. Inc. 103, 119
Who's Who in Amateur Radio . A |
World Trotter Radio Labs ... 114
Wright-DeCoxter, Ine. ... 112
(While every precaution is taken to insure |

accuracy, we cannot guarantee against the pos-
sibility of an occasional change or nmission in
the preparation of this index.)

Brand New!

Dual Channel Receiver—Tunes in 2
different stations simultaneously
through a single set of tubes! In
July Issue!

127

EXPERIENCED MEN

fff{ ﬁbﬁ?ﬁaﬁb , Joli

S. Q. NOEL

PRES. FIRST NATIONAL TLLIVINION. ING.

“Every qualified man 1 train puts in actual
hours at my 1,000 Warw Commeecial Radio
Station! When you have completed my train-
ing course, you are 2 tested radio and television
expert—ready to step into the BIG PAY class!
You have had aceual experience behind you in
genuine radio broadcasting work which gives
you preference in any radio job. The hours you
“'Hi-Fidelity™ co

mercial station W9XBY and my licensed rele-

spend in my ultra.modern,

vision experiment station W9XAL mean dollars

to you. Never before have you been offered so

great an opportunity! Tune in on "Hi-Fidelity™
Station W9XBY —1530 kilocycles

A government operator’s license is 2 pass-
port to 2 real job with a future! My seu.
denss qualify for their licenses and get cer-
tified service records while learning. FREE
employment service for life on graduation.
No previous experience needed.  Write
today and let me point the way to the
highest- pay radio jobs!”

S. Q. Noel. Pres. First National Television, lac.
(Tramning Divison)
Depe. 1B-6. Power and Lighe Bldg.. Kansas City. Mo.

Without obligation.send me postpaid FREE s
trated Folder telling about new opportunitics ia radio
aod television. 1am 17 years or older.

Name

— g

128

CON“WETEIUT

Including
8 S.W. Coils

The
RGH5

uses 2—58
2—2AS5 and
1—80
in an A.C. self-powered re-

generative circuit.

Kits are shipped ready
mounted on the handsome black
crackle chassis with Geothic coil
niches and airplane dial.

Speaker $2.50 extra

Mail Orders Filled—Send for Free Data

Cor
167 Greenwich St., New York Clty |

FACTO RY PRICES

Short Wave—All-Wave—Kits
FREE 1935 CATALOG 6

Free Colored Short-Wave Map

{Send 10¢ to cover Postage, ete.)
Radio City Labs, Suite 1222
New York, N. Y.

30 Rochefeller Plaza

Please mention SHoRT WAVE CRAFT when writing advertisers
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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 enwineers.
I have had the receiver turned on less than 10
minutes and at the present time [ am listening
to the American Hour coming from IRA Rome,
Italy. 1t is a wonderful relief to listen in with-
out hearing a lot of noise. 1 would like to at
this time thank you ever so much for making
this adjustment, You cannot tell how much |
appreciate this favor. You can certainly count
on me as one of your boosters and 1 shall spread
vour 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 +et. oh boy, for Irinxing
in the DX nixzht after night. 1 receive about 10
stations a week, that are new programs. besides
50 1 already received. Besides 1 logred 700
hams. Stations that aren't even listed in call
books give me a thrill. 1 only use a 20 f1, an-
tenna wrapped around a chimney.

FRANCIS KMEC, Allentown, Pa,

Gentlemen:

This will acknowledge receipt of my Daerle
short-wave receiver. This 1935 model is the
smuothest and best operating set | have ever
operated, both un amateur and foreign recep-
tion. 1 have heard practically all of the South
American stations, Russia. Spain, and of course,
France. Germany. Japan., and lots of athers.
This little receiver is just as you say it is
the best for the mone¥ and 1 have scen sets
gelling 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 ves.

S. L. SMITH. Colorado, Texas.

Gentlemen:

1 am very well satisfied with the set and
here are some of DX stations which 1 have re-
ceiveld on it:

On 20 meter cuvil: EAQ—Madrid, Spain:
PRF5—Rio Grande. Brazil, S.A,: LSX—Monte
Grande. Armentina, S.A.; DIQ—Germany (Koe-
nig Wusterhausen); GSB—England (Daven-
try): COH—Havana. Cuba,

On 49 Meters: DIJD—Rerlin, Germany; H2-
CRL—Guayaquil. So. America: 2RO—Rome,
Italy: DKC and DKF—Germany: XEBT—Mex-
ico City. Mexico.

Also many other Scuth American Stations
and Central American stations. Amateurs in
more than 36 different states and including
Canadian amateurs.

AUGUSTE THEBERGE, River Edge. N.I.

T ST T O A LT T LT
JUST OFF THE PRESS!

IMPPORTANT BUYING GI'IDE FOR RADIO DEAL-
ERs, SERVICE MEN. EXI'ERIMENTERS AND
SIMORT-WAVE FAN

32 Pages, Two Colors.

FREE

save you money. Contains radio sets, parts, publie address equipment, short-wave

receivers, ete. cte

Name the item—it's in the catalog

Bend post card or Jetter. ook sent by return mail

for our other "‘mls.’*

AT T TV TR I AR R TR T T T RN R R R E R R R R R R RN

PRINT Name
Address
v, o )
See pakes 102, 125 and 126 : Town . Siate

RADIO TRADING CO., 101A Hudson St., New York City

FANS
Profusely Iflustrated
Tp-to-the-minute catalog containink low prices which

SHORT WAVE CRAFT for JUNE, 1935

at last!

CONTINUOUS
BANDSPREAD

on all bands
THE OFFICIAL

JOERL
BANDSPREAD

5-TUBE DE-LUXE A. C.
SHORT-WAVE RECEIVER

P Doublet Antenns Input or
" P Standard Antenna input
P 8-Low Loss Ribbed Plug-in Coils
| b 15-200 Meters P 12,500 Mile Range

p Airplane Dial P Dynamic Speaker

) Headset Jack P Beautiful Cabinet

WITH
Mothing Else to Buy

TUBES

EFORE you buy any other Short-Wave Receiver, be sure to take advantage of
B five day trial offer exnlained below. Satisfy yourself. in your own home ang at y;):: ll:il:ErE
that this IS one of the greatest values in radio, and that it DOES have features which are
found only in more ¢xpensive receivers.

Will Qutperform Many 10-Tube Expensive Sets

A pmu‘('rfl‘ll !il-tut-.r Trigh comblete with ils self-contalned huin-free power pack and dynamle speaker; ;1! mounted
mr]ii‘ nele ¢h atnl contafned in a large handsomely tinished blark crackle eablnet with patterned er
grill.

Two tuned stages—regenerative deteetor, 3AF stages with powerful 41 pentode output and perfeeti i
's_nea_ker: all these leatures contribute te the enormous power and superiative peérformance of thisy D":::ﬁr';’h:ryr":r:v':
ECeiver.

CONTINTODCS BANDSPREAD ON ALL BANDE. A sbecial sdouble-pointer, double-scale, airplane Jial h aving
a tuning@ ratio of 125 to 1 is enubloyed.
Amateurs may now use this recelver for thelr daily communiations work with the Kreate.t of confidence, 1l a

real, rodiable performer—A FULL-FLEDGED "HAM" RECEIVER.

All the fine features that You woull expeet to find in more exiensive reeeivers are incorjierated In thiv “ACE Top
NOTCHER of the entire Doerle line

Blther a ~hort-wave doublet or standard antenna may be Used. A an a<l.
aligranent of both tuned cirensts withonr affecting (he setting of the tuning dial. T imeans that
be avturarely logged on t ke tunin:s odial amd alwa¥s foremd in their allofted places.
te use headbhenes if desired, with a swniteh to cut out the dynapmie speaker.

LOOK AT THIS DX-QSL LIST!

During its jinltial test. in one sitting. this_receiver gulled in_ on its loud speaker. at good room volume. the
---- owing enviable lok: WIXAL, WIXAZ, Boston: W3XAL. Boundbrook. N.J.. WBXAL, Cincinmati: W9XAA
and WIXF. Chicago: GSC. GSD, GSE., GSF, Daventry, England: DJA, DIB, DIC, DJD, Zeesen, Germany:
MBL, HBP, Geneva: VEIGW Ontarlo: VODN Quebec; GESDR Montreal: VE9HX Halifax: XETE Mexico
City; YUIBC. YVIBC Caraeas CP5 Bolivia; LSN Buenos Aires; COC Havana; EAQ Madrid; Wa0 and WEF.
testing with the Byrd Expedition and a whole tlock of amateurs in praetically esvery radio dlstrict of the Uhited

ting schen perm!t. perf
all <tatiun.

Provi-muns are maue

Bhates After that, we could no longer Krep our uyes open ~o we “Ssikned off T b
The testhmonial. printed on this page testify that, in actual uewe, our tomer - are atfaining even groater
Uses o simple resenerative eirciit s simple as< to be enthiely fool-proof.  Tut I—6D6. 1 —iFT (actually tuwo
tuhes in ot 1 -37. 1—41 pomer output tube and 1—30 full-wave rectitier Tuo fang tuning ndemser
Inile control; FULL-VIRION JTLLUMINATED BAND SPRUEAD ALRPLANE DIAL. - Ship. wb 3% b
No. 5000. “"DOERLE AC-5" Short-wWave Receiver, Comnplete with Tubes. Speuker and ¥ ecil. 15 to 527 55
200 meters, Combletely wired and tested. (INOT SaLb IN KIT FORM) YOUR PRICE T L
Set of 2 Broadcast coils §1.75 #dditional
e e .
7 PAGES C USE THIS COUPON  £O) ~—
of o A R - 1
A - L
Instructions :
and iz
Diagrams : ,
RADIO TRADING CO., 101A HUDSON ST., NEW YORK
Included Gentlemen 6-3
. T enclose dollars = cents, for your new Docrle 5-Tube Ne-Tuve
with each Shorl-\Wave reeelrer on a tive day free tfial basis. 1 am 1o prove to my own ~atisfactic

that it will give me world-wide reception aml that your guarantee means exactld what
it says~. If. at the end of five Jdays after reveipt «f radio, 1 am not perfectly satist

1 wil write you accordingly, whereupon. you will ~end shinping LT
receint of the radio. you will refumd me the full purchase priee. pay ex-
nress (harges one way, and dou the other.

SET

fastructio
I agree

C.0.D0. SHIPMENT, dollars cents deposit, halance of

dollars

T enclose
cents C.0.1.

Please mention SHORT WAVE CRAFT when writing advertisers

www americanradiohistorv com
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'ROUND THE WORLD FANS USE THESE GREAT SHORT WAVE BOOKS

These great books contain everything on short waves that is really
worth knowing—they are books which have been mosc enthusi-

astically welcomed by short-wave fans.

The cost of the books is

extremely low in comparison with the valuable material which

they conaain.

short wave tield.

There is not a short-wave tan, experimenter or interested radio-
minded reader who will not want these books.
minute with new material on outstanding developments in the
The hooks are authoritative,
trated and not too highly technical.

Right up-to-the-

completely illus-

Ten Most Popular Short Wave Receivers.
How to Make and Work Them

This new volume ix a revelation to
those who wish to build their own
short wave receivers. The editors
of BHORT WAVE CRAFT have
selécted ten out-tunding short wave

WORK THEM

FLaLItHED BY

SG TSI TV LS SO TP O LSO/ OF

MOSI POPULAH

SHORT WAVE

RECEIVERS

HOW TO MAKE AND

recelvers and these are described in
the pew volume. Eneh receiver i
fully illustrated with a complete
favout. pictorfal  representation,
photographs of the xet complete,
hookup and «ll worthwhile specifica-
tions.  Everything from the simplest
one tube set to o 5-tule T. R, F. re-
ceiver ix presented. Complete lista
of Parts are Riven to nake each set
complete. You are shown how to
oirerate the receiver to its maximum
efficiency.

CONTENTS

2-Tube Receiver That
Rehs Dogrle 5500 Milc Mark. by
Waner C. Bo:rle

2-R F. Pentode 5-W Receiver having two
stagrs of Tuned Radlo Prmumey by
Clifiord F. Denton and II.

My de Luze 8-W Recelrver. hy E-Iwud
G. Ingram.

The Binneweg 2-Tubs 12,000 Mils DX
Receiver. by A. Binnewes.
Build e .ihog “i.ve Receiver in your

“Hrlef-Case. Hugo Gernsback and
Clifford E. Dent
MTF; Denlnn %Tuhe All-Wave Receiver.
T - D
The Doenu:m “Stand-By.” by Clifford E
Denton.

The "Stand-By" Eleetrified
The Shnrt-Wave MEGADY NE. by Hugo
Ocrmhuk

AT-POCKET 8hnrt Wave Receiver
b’ Hugo Gem-h-ck and Clifford E. Denton

40 PAGES

OVER 75 ILLUSTRATIONS

IMPORTANT

‘IHERE 15 NO DUPLICAYION JBETWEEN THIS BOOK
w TD LD AND

OPERATE SHORT WAVE ﬁECEIVERS ** Akl THE MATE.
RIAL PUBLISHED IN THE NEWEBOOH HAS NEVER AP-

ND OUR OTHER VOLUM

PEARED IN ANY BOOK BEFORE.

BuUIl

Bﬂl D v Rall In on this One Tuber
T;e sw PENTODE 4. by H. G. Ciein

T.anis Martin'a Idea nf A GOOD S-W
RECEIVEHR. by Louis Mariin.

25¢

z

The book in profusely illustrated
with all surts of photos, explanations
and everything worth while knowing
about short waves—tha book i not

“"techmical.” It has no mathemnat-
icx, mo “high-faluting” langiiage and
no technical jargon.  You are shown
how to internret o ﬂmKr’nm and » fow
aimple sets are ulso Kiv n to show
you how to go nbout it in making
them.

It abounds with many illustra-
tions. photnZraphs, simple charts,
hookups, ste.. all in simple languarge,
It also gives You a tremendous
ammount of very important informa-
tion which you ususlly do not find
in other books, such ax time conver
sion tables, all about nerisls, noiswe
elimination, how to get verification
cards from foreizn stations. all about
radio tuhe-, data on coil windiag and
dorens of other subjects.

Partial List of
Contents

Getting Btarted in Short W, nV!.—lh! funda-
mentalu of electricity. Symbols. the Short
I|nm! of 10 nnd h. i
diagrams.  Short Wave Coile—various
gvun and kinks [n meking the
bort Wave Aeriale—ths POinta 1hat deter-

mine & good aeril from an inefficient one.

The Transposed Lead-in for reducing Man
Made Static

The Beginner's Short-Wave Receiver—a
simple one tube set that aaYone exn build.

Tha Beginner's Set Gets sn Amphifier—how
the voluma may be increased by adding an
amplifier.

How to Tuna the Short-Wave Scl—lell'n:
the Imporiant pointe to get g results.

Rg(.neuunn Control in Shml an- He.
ceiver,

Audio Amlillﬁ-r- for 8. W. Receivers.

lHow 1o Couble the Speaker 10 the set.

Learning the Cndr—— lor Ereater enjoyment
with the 5-W sel

Wave Jenzth 1o huloeycle Chart

Wi ue art—10 nsaist [n the sanstruction of

l\lvnlu in the construetion of 8. W Reccivera

SHORT WAVE }
BEGINNER'S

MPOG SSTANIDOTT TV LSO TAL

SHosa
se rarn 2t [ NWAVE
FI

The Short Wave Beginner’s Book

Here in & book that will <olve your short wave nrablems—leading you In eaxy 8tages from
the simplost fundamentals o the present stage of the art ax it is known today.
low-priced reference hook on xhort waves lor the beRinner.

1t is the ooly

THE

BOOK

NLW YORR

40 PAGES

OVER 75 ILLUSTRATIONS

25¢

How to Build and Operate Short Wave

Receivers
e

is the best and most up-to-date book on
the subject. [t is edited and prepared b
the editors of SHHORT WAVE CRA
and contains & wealth of material on the
building and operation. not only of
typical short-wave receivers. hut short-
wave converters as well. Dozens of
shart-wave seta are found in this book,
which contains hundreds of illustrations;
actual photographs of sets buiit. hookups
and diagrams galore.

The book comes with a heavy colored
cover. and is printed throughout ou first-
clasx baper. No #thenss has been apared
to make this the out~tanding volume of
its kind. The book mensures 7)4210
inches.

This book is sold only at sueh » rid:cu-
lously low price becausa it is our aim to
put this valuable work into the handsx of
every short-wave entiiusiast.

e know that if you are at all inter-
ested in short waves vou will not wish
to do without thls book. It is a most
important and timely radio publica-
tion.

Over 150 [1lustrations
7x10 Inches

=
=
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and secure a
U.5.Covernment License

Coner ot Radig Traory,
huv\- 4 dnimera Comiring
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0 OPERATOR

How to Become an Amateur Radio Operator

We chose Lieut. Myron F. Eddy to write
thin book becnune his long year- of exherience in
the lmlllur tield have made lum pre-emlnent in
this lin 'or mmany years he wax instruetor of
radic tele;uphy at the H.C.A n-lhute He

the IILE tInstitute of Radio
-o the an “ll’rlrll Cperators’

d to hecome a licensed code operstor.
h to teke up phone work #v entually. if
You wish t0 prepare mrulf for this important
nubiest—this s the you miust wet

Partial List of Contents

Waya of learnin€ the ¢ode. A ¥ateni of sending
wnd receiving with neceassry drill worde is sup-

plied w0 that you may work with epproved
methoda, se. euthoritative definitionn of
radlo terms. unite end laws, bricf dmnm(on- of

sommonly ised ploces of radic equibment, This
ehabter gives the --»rkint’ terminoloxcy of the radio
operator ols sre used 10 inditste
the various io circulte, Gencral Fadio
theory Darticularly au it spplien to the beginner
The ciectron theory is hriefly gives. then waves
—their creation. propsgation and reception.
Fundamentsl lnn of eleetrle cizcuite. Partleulsrly
thore used in pl 1
baeiy circuil- are analys

modern receivera that sre heine used with suceess
by amateurs. You are told how to bulld and op-
erate these tour tranamitiers. Diagrams
with & eclfications are furnished so construction
n mn e enny, Power equibment that may be
with transmitters snd receivers. rectifiera.
ﬁlm- batteries. ete. Rexnlations that apply to
amateur operstora. ApPendis which eontaina
the International “Q" mignals. convermion tsbles
for relerence purposes. et

Over 150 Illustrations

72 Pages ’ [ i 72 Pages Tx10 Inches
{ NEW YORAM | l
50c¢ — 50
I e e e e e e e e e |
All the books shown | SHORT WAVE CRAFT swi-3s | These Books are

on this page are pub-

i i Gentl
Listied extlllsuvely by me, I:Jsle:x:t'; the books checked helow.
) Ten Most Popular Short Wave Receivers.
flow to Make and Work Them . . .25¢ each
CRAFT { The Short Wave Beginner's
Book .25¢ cach
99.101 Hudson Street. Name
New York. N. Y. Address.

|
|
|
SHORT WAVE |
|
|
|
|
CLIP—MAIL !

City
(Send remittance in form of check or money order

Stanin-

99-101 Hudson Street, New York, N. Y.
I enclose herewith my remittance for the amount of §

1{ow to Build and Opcrale Short Wave

for which you are to aend

Authentic For
All Short Wave

Receivers .50¢ each
lHow to Become an Amateur Radio ‘H’
Operator. :ach °rk al‘ld Lo “

.State.

register it

www americanradiohistorv com

11 letter contains easli or unused U. 8. Postace

in Price

COUPON TODAY!
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WORLD GLOBES

FOR SHORT WAVE ENTHUSIASTS

.\ NOW AT LOW PRICES

HESE remarkable globes, executed in fourteen colors, are absolutely indispensable for short
| wave fans. Notable amonvr the numerous features of these world globes, is that a damp
cloth auickly removes all dust and water does not harm the suriace.

Short Wave fans are enabled to determine correct time in varions centers of the world with the
aid of these maps; distances from city to city can be accurately established,

There is n craduated “"Meridian' seale of biack enameled metal with the 97 and 127 globes. An additional
feature is the movable hour scale found at the north pole—this facilitutes determining the hour in any part
~f the waorld.

Ouly on a glohe of this size Is It pessible to get an accurata pleture of countries and thelr relative positions to
each other. Yiu will uctually be amuzed when you compare distauces—from New York to Moscow from
Cape Town toe Tokio: from l.os Anpeles to Rio de Janeiro, ete. A tlat map is deceptive for measuring, but take
a small string and streteh it across the globe, from eity to eity, and you huve the carrect distances,

llere are globes that add dignity to home, offlee, studlo or laboratory—a glohe that everyoue wouid be proud
to pussess.

Each world globe contains a listing of over 7.300 cities in nationa the world over—spelllngs cohform to inter-
a{;lluvml gﬁl);i;np\h}e standards-—all globes are of 1934 production. GET ONE OF THESE FINL WORLD
sLOBES T AY

World Globe
No. 147

12" Globe. New madel
equipped with woo] -
en floor stand tinished
wainuf., ileight
averall 35" Glohe
cansirtcied with half
meridlan. New World
Globe Handtook in-
cluded E. A
warvelous buy. Never
has a floor model
Globe heen sald at
such a  low price
Ehipping weight ¥ Jbs.
PRICE

54.15

I.0.18. Chicago.

World Glohe No. 99

9" Globe. equipped willi sturdy, black metal base
and full merialan. Rame ball as onr No. 124 but
reduced 1§ i1u size and scale.  [ncluded with globe
is uewly printef World Globe Handbook FREE.
Shipping weight 6 lbs.

PRICE

52.05

F.0.18. Chicago.

World Globe No. 47

77 Globe. equipped whh sturdy wictal
bhase and half  weridian Index  to
rountries 0(Ilhe world by latitude and

No. 99 W ase.  Shippiug

PRICE

s o- 90 i7.0.13. Chirago.

A,
4
-

L SPECIAL
THIS
MONTH

World Globhe No. 139

12" Clobe. equipped with sturdy. black
metal base amd half merhdian,  Con
tains over .00 names and cities
spelllngs eonform  to authoritative
world  standards.  Hundreds sold to
many short wave fans dufing the last
year, Copy of World Glabe Handhook
Included FREE. Shipping wecight 8
lbs. PRICE

5295 1.0.1. Chicago.

Gentlemen:
I received the World Globe and am
certainly well pleased with its com-
pleteness. appearance and its usefulhess,
Stiort wave listeninr has become a
hobby -with me. and this World Globe
is o mneresrary accessory 10 any short
wave llstener or, for that matter, to
any home.
1. ¢. ELLIS. Supt.
Laboratory—1%th and Camp-
bell Streets, Kansas Cly, Mo.

ORDER YOURl
GCLOBE TODAY ,

ALL GLOBES SHIPPED IMMEDIATELY

City| Eerrre i E g ¢ wie 76 u - EER State. ses sea - vEsas
Send remittance In chevk of money order—register letter
If it contains. cash. stauips or currency. GLOBES ARE
SIIFIED FROM oUnR WAREHOUSE IN CHICAGU-—
F. 0, B. FROM THAT CITY.

o ————— — —— —— —— o —

SHORT WAVE CRAFT mew vork CED

| SHORT WAVE CRAFT . SWC.6-35 !
99 Hudson Street. New York. N. Y. . ]
| Gentlemen: Enclesed you will find my remit- |
| tance of $... “. na .l'!' .dl {;n' which please ship me |
vi \' 3 ] . ..
| b= rono“l)mi\'or‘l)‘ll (Glob: §o. 99 @ $2.05 | All plobes are carefully packed in orlgmn!
; T ap 8 cartons assuring safe delivery. ORDER BY
| ( ) World Glabe No. 147 D $4.156 !

{ ) World Glohe No. 47 @ $0.90 | NUMBER. Senid check or money order, plus
| ( ) World Giohe No. 139 @ $2.95 | sufficient postage for delivery hy parcel post. Globes are shipped from our Chicage
| warehouse. Register letter if it contains cash. or currency or stamps. If preferre‘d_

NADTE] blosssdoriiotensr ssoms e el AN B § 1 e 3 e ! specify that shipment be sent express collect, ALI, ORDERS ARE FILLED
I} | JROATeRS 4 rotnivie it moeivsinos b e s A ] PROMPTLY.
I |
| |
| I
| )
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