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“1 REMEMBER WHEN RADIO FIRST STARTED...
EVEN THEN MIDWEST WAS KNOWN FOR ITS

(ower axp “)mﬁ['__/ e |

MAIL COUPON 707t/ YOR NEW
FREE 40-PAGE CATALOG

Mail coupon today for new, FREE 40-page
catalog...and learn how you can save up to 50%
by buying direct from Midwest factory. Sce

for yourself that Midwest offers today’s 50
greatest radio values, and scores of exciting (:OMPLETE l T l | B E S
featurlfs, like Dial-A-Matic Tuning, plus with
Electrik-Saver. With the sensational Dial-A-Matic GIANT
Tuning feature, for example, even a child THEATRE-SONIC SIX WAVE BANDS
can bring in ten perfectly tuned programs in - SPEAKER 4’/2 70 2400 METERS

AS LOWAS |
10¢A DAY @

Zipl. . . stations
come in instantly, automatically, perfectly . . .
as fast as you can push buttons. The exclusive
Midwest Electrik-Saver cuts radio wattage
consumption 50%, cnables Midwest radios to
use no more current than ordinary 7-tube sets.

ONLY IN MIDWEST DO YOU GET
DIAL-A-MATIC TUNING plt3 ELECTRIK-SAVER

N =4 > (Less TuBes)
ten scconds. Zipl. .. Zip!l. ..

JFREF TRIAL

gou havg g yeae i, pay...lerms as low as 10c a

Y wugs secure privilege of 30days’ FREE trial
in your own home. In addition, you are triply
protected with Foreign Reception Guarantee,
One-Year Warranty and Moncy-Back Guarantec.

DIAL-A-MATIC TUNING ELECTRIK-SAVER
Now, c‘\_rcnln childdcan bLring in  This exdclusive Midwest fcn(urel
ten perfect tune rograms in cuts radio wattage consumptio
ten seconds It’s a Yvig thrill to 0% s _.“rcsults inn I\l\i(rwlestl ?6%“}”505;2?1%8

whirl the dial . . . and then hear radios using no more current |
the station you want ... come than ordinary 7-tube set . 1 D,'Dl' a-14 |
in instantly, nutomatically . .. as  enables you to operate on | Cincinnati, Ohio Name

Bigger, better, more powerful, more
beautiful, this super deluxe Midwest
out-performs $150 sets on a point-for-
point comparison. Amazingly sclective,
delicately sensitive, it bringsin distant
foreign stations with full loud speaker
volume on channels adjacent to
powerful locals. You’ll thrill over its
marvelous super-performance...glorious
crystal-clear ‘‘concert realism” . .

magnificent world - wide foreign
reception. Powerful Triple-Twin tubes
(twotubesinone) give 22-tube results.
You can switch instantly from Ameria
can programs . . . to Canadian, police,
amateur, commercial, airplane, ship
broadcasts . . . to the finest and most
fascinating foreign programs. Never
before so _much radio for so [little
moncy. Why pay more? Save up to
50% by buying at wholesale . .direct
from factory...preferred by thousands
of carcful radio purchasers since 1920,

~

s |

fast as you can press buttonsl voltages as low as 80 volts. | Without obligation
1 on my part, scEd me
yvour new FRree
‘;\_ R n n l 0 l: 0 R Po catalog and com- Address........
A\ lete details of your

/, 1
7/ DEPT. G-14 o CINCINNATY, OHIO, US.A. § Fterad 302y Frer

trial offer. This is TOWn..

: P 1 .
| Estoblished 1920 Cable ﬂddmf} MIRACO...AU CUdE’g_I NOT an order.  (pecial offer and prices prevail only when dealing direct with factory by mail)

State.. ...
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- Read whal fiappened

VES 7

' take your training.
That's what S. J. Ebert
said. He is making good
money and has found suc
cess m Radio.

1937
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I'm not interested. That’s
what this fellow said. To-
day he would be ashamed 3
if I gave you his weal A &

- | will Train You at Home in Spare Time
for a GOOD JOB IN RADIO

These two fellows had the same chance. Each
clipped and sent me a coupon, like the one in
this ad. They got 1y book on Radio’s oppor-
tunities.

S. J. Ebert, 104-B Quadrangle, University
of lowa, lowa City, Iowa, saw that Radio
offered hiin a real chance. He enrolled. The
other fellow, whont we will call John Due.
wrote that he wasn't interested. He was just
one of those fellows who wants a better job.
better pay. but never does anything about it.
One of the many who spend their lives in a
low-pay, no future ioh, because they haven't
the ambition. the determination, the action it
takes to succeed.

But read what S. J. Ebert wrote me and re-
member that John Due had the same chance:
“Upon graduation I accepted a1 job as service-
man, and within three weeks was made Service
Manager. This job paid me $40 to $30 a week
compared with $18 1 earned in a shoe factory
before. Eight months later-] went with station
KWCR a-~ operator. From there | went to
KTNT. Now | am Radio Engineer with \WSUT.
I certainly recommen! the N. R. 1. to all in-
terested in the greatest field of alt, Radio.”

Get Ready for Jobs Like These.
Many Radio Experts Make
$30, $50, S75 a Week
Do you want to inake more money? Broad-
casting stations employ engineers, operators,
station managers and pay up to $5,000 a year,

Get My Lesson on Radio
Ser\nqng Tips FREE

1’1l prove that my ’l‘ralnina zlves practical, money-making
information: that it is easy 10 understand—that it is just
what you need to master Radio. My sample lesson text
‘“Radio Rereiver Troubles—Their Csuse and HRemedy'’
covers a long list of Radio recelver troubles in A.C., D.C.,
battery, universal, auto, T,
R.F..  super-heterodyne.
all-wave, and other types
of sets and a cross refer-
ence system Elves You the
probable eause and a qulck
way 10 locate and remedy
these set troubles. A spe-
cial section is devoted to
recolver check-up, align-
ment, halancing. neutral-
1zing and testing. Get this
lesson Free. No obligation.
Just mail coupen.

“T WANT TO HELP
YOU. If you are
earning less than $30
a week I Delieve 1
can raise your pay.
However, 1 will let
vou decide that. Let
me show you what |
have done f{or others,
what 1 am prepared
to do for vou. Get my
hook, read it over.
and decide one way or
another.”

J. E. Swmith.

Spare time Radio set servicing pays as much
as $200 to $500 a year—full time Radio serv-
icing jobs pay as fhuch as $30, $50, $75 a
week. Many Radio Experts own their own full

time or part time Radio businesses. Radio
manufacturers and jobhers employ testers,
inspectors, foremen, engineers, servicemen,

paying up to $6,000 a year. Radio operators
on ships get good pay and see the world be-
sides. Automobile, police, aviation, commercial
Radio and loud speaker systems offer good
opportunities now and for the future. Tele-
vision promises many good jobs soon. Men

who have taken N. R, 1. Training are holding

good jobs in all these branches of Radio.

Dept 7AB3, Washington, D. C.
Without obligating me, send your se

J. E. SMITH, President, National Radio Institute

Many Make $5, $10, $15 a Week Extra
in Spare Time While Learning

Practically every neighhorhood needs a good
spare time servicemam: The day you enroll
I start sending you Extra Money Job Sheets.
They show you how to do Radio repair jobs
that you clin cash in on quickly. Throughout
your training I send you plans and ideas that
have made good spare time money for hun-
dreds of fellows. | send you special Radio
equipment and show you how to conduct ex-
periments and build circuits which illustrate
important Radio principles. My training gives
you valuable, practical experience while learn-
ng.

Get My 64-Fage Book Now Free

Mail the coupon now for “Rich Rewards in
Radio.” 1t’s free to anyone over 16 vears old.
It describes Radio’s spare time and full time
opportunities and those coming in Television;
tells about my Training for Radio and Tele-
vision ; shows you actual letters from men I
have trained, telling what they are doing and
earning ; tells about my Money Back Agree-
ment. MAIL THE COUPON in an envelope,
or paste it on a penny postcard—NOW !

J. E. SMITH, President
National Radio Institute, Dept.7AB3
Washington, D. C.

Troubles--Their Cause and Rem

ch ecked heluw,

l:l Radio Service Business of My Own
Spare 'rlrne Radio Service Work L Alla

a Helll! Sales of Rldlo Sets and l'.qulpmcm.

u service Expert for Retall Store o Teley!
O Broadeasting  Statlon Opeuwr

O Aviatioh Radio Operator

O Ship Radio Operator

NAME.

Tvice *“*Radio R i
medy': and free book about spare time and
'ml time Radlo onrortnnll.l!s and how I can u-.l: for gh:]m at home in

am particularly |ntcrested 1n the branch of Radlo

ll
hal
o Desmm- r nnd"l\.

a dio Staiiwm 090 tor
(Tt you have not declded which branch you prefer--mail coupon hRow, for Information to help you decide.)

AGE.

ADDRESS,

L 8 K R K N ¥ T ¥ |

-.14X.1
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The RGH Super—A Receiver for the “Fan,” by Robert
Herzog, E.E.

A simple Short-Wave Receiver for the “Fan,” by Harry
D. Hooton.

Special 10- and 20-meter “Medium-Power” Transmitter
Using the Latest Tubes, by W2AMN.

by H. W.

Certified Circuits

® SHORT WAVE & TELEVISION
goes to a large expense in verify-
ing new circuits. When you see this
seal it is your guarantee that such
sets have been tested in our labora-
tories, as well as privately, in differ-
ent 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 & TELEVISION is the only
magazine that certifies circuits and sets.

OUR COVER

® THIS month the cover illustration shows one of the

thrills which the public will enjoy tomorrow, when tele-
vision comes into its own. The day of “home television” is
much closer than we imagine, judging from the excellent
images recently demonstrated in New York by NBC. For
details of this cover painting, see Page 530.

COPYRIGHT. 1936, BY H. GERNSBACK

Published by POPULAR BOOK CORPORATION

404 N. Wesley Avenue. Mount Morris, Lil.
Editorial and Exezutive Offices - - - - 99-101 Hudson St.. New York. N. Y.
HUGO GERNSBACK. President - - - - II. W, SECOR, Vice-President
EMIL GROSSMAN Director of Advertising

European Agent: Gorringe's American News Agency. 9A Green St..
Leicester Square. London W. C. 2 .

McGILL'S AGENCY.

Australian Agents: 179 Elizabeth St.. Melbourne

B e e e e e e

SHORT WAVE & TELEVISION-—Monthly. Entered as second-class mat.-
ter May 7, 1930, at the post office at Mount Morris, Illinois, under the act
of March 3, 1879, Trademarks and copyrights by permission of H
Gernsback, 99-101 Hudson St.,, N. Y. C. Text and illustrations of th's
magazine are copyrighted and must not be reproduced without per-
mission. SHORT WAVE & TELEVISION is published on the st of
every month. Twelve numbers per year. Subscription price is $2.50
a vear in the United States and possessions and Canada. Foreign
countries, $3.00 a year. Single covies 25c. Address all contributions
for publication to Editor. SHORT WAVE & TELEVISION, 99-10f Hud-
son St., New York, N. Y. Publishers are not respensible for lost man-
useripts, Contributions cannot be returned wunless authors remit full
pestage. SHORT WAVE & TELEVISION is for sales at all principal
newsstands in the United States and Canada. European agents: Bren-
tano’s, London and Paris. Printed in U. S. A. Make all subseription
checks payable to Popular Book Corpeoration.
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OPPORTUNITIES__

TIe MAIY ==,

for the Radio
Trained Man

Don’t be an untrained man. Let me show you how to get your start
in Radio—a fast growing, live money-making industry,

Prepare for jobs as Assembler, Inspector and Tester—Radio Sales or
Service and Installation Work—Broadcasting Station Operator— Wire-
less Operator on a Ship or Airplane, Talking Picture or Sound Work—
HUNDREDS OF OPPORTUNITIES for a real future in Radio!

12 Weeks of Shop Training -

523

We don’t teach by book study. We train you on a great outlay of Radio, Television —=_ =

and Sound equipment—on scores of modern Radio Receivers, actual Broadcasting
equipment, Television apparatus, Talking Picture and Sound Reproduction equipment,
Code and Telegraph equipment, ete. You don’t need advanced education or previous
experience. We give you—RIGHT HERE IN THE COYNE SHOPS—the actual prac-
tice and experience you'll need for your start in this great field. And because we cut out

.

all useless theory and only give that which is necessary you get a practical training in
12 weeks. Mail coupon for all facts ahout my school and training methods.

TELEVISION and TALKING PICTURES

Television is sure to come as a commercial industry. Whether this year or later, it will offer
opportunities to the man who is trained in Radio. Here at Coyne you learn Television principles,
and work on actual Television equipment. Talking Picture and Public Address Systems offer
opportunities to the Trained Radio Man. Here is a great new Radio field which is rapidly ex-
panding. Prepare NOW for these wonderful opportunities! Learn Radio Sound Work at COYNE
on actual Talking Picture and Sound Reproduction equipment. Not a home study course.

PAY TUITION ON EASY
PAYMENT PLAN

Mail the Coupon below and I'll tell you about my payment plan
which has enabled hundreds of others to get Coyne training with
very little money. On this plan you can get your training first,
then take 18 months to complete your smail monthly tuition
payments starting 5 menths after you begin training. Not a
. home study course.

Mail the coupon for all details of this *Pay Tuition after Grad-

uation Plan.”

ELECTRIC REFRIGERATION~AIR
CONDITIONING~—DIESEL ENGINES

To make your training more valuable, I include—at no extra
cost—valuable instruction in Electric Refrigeration, Air Con-
ditioning and Diesel Engines, taught you by personal instructiorn
and actual work on real equipment.

PRACTICAL WORK

At COYNE in Chicago
ACTUAL, PRACTICAL WORK. You build and service radio sets.
You get training on real Broadcasting equipment. You construct
Television Receiving Sets and actually transmit your own_Tele-
vision images over our Television equipment. You work on real

H. C. LEWIS, Pres. RADIO DIVISION Founded 1899

Coyne Electrical School
500 S. Paulina St., Dept. 17-2K, Chicago, n.

Talking Picture and Sound equipment. You learn Wireless Oper-
ating on Actual Code Practice apparatus. We don’t waste time
on useless theory. We give you the practical training you'll need for
your start in Radio—in 12 shert weeks. If you desire code, this
requires additional time for which there is no extra charge,

MANY EARN WHILE LEARNING

If you need part-time work to help pay
iiving expenses while at school, tell us
your problems and we may be able to
help you as we have hundreds of other
students. Then, after you graduate, life-
time employment service will be avail-
able to you. Every Coyne graduate also
receives a Life Membership, with free
technical and businessservice and privilege
of review at any time without additional
tuition charge.

Mail Coupon Today for All the Facts

e L L T L L T T 1" T Y T T T T T T T Yy
H.C, LEWI1S, President

[ ]
: Radio Division, Coyne Electrical School

| 5008S. Paulina §t,, Dept. 17-2K, Chicago, I11,

8 Dear Mr, Lewis:—Send me your Big Free Radio Book, and all
8 details of your tuition offer, including valuable instruction in
= Electric Refrigeration, Air Conditioning and Diesel Training
i
|
1
|

and your “Pay Tuition After Graduation’ offer.

i | Gty e e State ... ___________

Please mention SHORT WAVE & TELEVISION when writing advertisers
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Here_

Without doubt you will have to go a long way to buy better
books on short waves than you find on this page. Each book is
written by a well-known authority on short waves . . . each beok
has been carefully illustrated with photographs and diagrams to

are the Six B

-WAVE RADIO
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EST

make the study of this field of radio much simpler. The volumes
on this page are the finest hooks on short-waves which are pub-
lished anywhere today. Order one or more copies today . . . find
out for yourself how fine they are. Prices are postpaid.

How to Get Best Short-
Wave Reception

By M. HARVEY GERNSBACK

This book talle You #¥erTthing you svar wented to know
sbout short-waeve racePtion
The sutho professionsl radl
¢ you his long e
with it
\Why is one radio lHstener anahled to pull in stations from sll
over |{|' globs, even snisll 100 watters. 10, miles away. and
why i it thet the next fellow. with & much batter snd mors
eapensive squipment. can only pull ih the Dowsrful stations
thet ehild can get without much sdo
o 1empan is Intiniate kBowled<s of short weves snd how
they behove. Here sre the chabtets of this new
1. What sre Bhort Wavas and what ¢sn_the listener best
T or eonverter?

listsner and radlo fen for
snce in redio resePtion

MBNY Yent)
and sl th

\RECEPTION

M tam gy Geansaac

COLATEI Levdl LH OV LSSE L 0D Ak WO

2. o in on the short weves.
3. How to identily short-ws tions.

4. Beasonal chenges in short TecsPtion.

5. Types of receivary for short reception.

6. Asrial s¥stemy {or short-weve receivers

7. Verificstios rom short-weve stations

‘The book m sxcallent resding metter. Th

teloks §n short-weve recebtion thet sven some of the “old-timere™ do not kbow.

I E0-

i

40 INustrations, 72 Pages.
Stiff, flexible covers

HOW TO BUILD AND OPERATE
SHORT-WAVE RECEIVERS

TIIIS is the best nnd most up-to-date book on
the subject. It Ix edlted and prepared by the
editors of SIHORT WAVE & TELEVISION. and
cnntaind o wealth of malerinl on the building
atul oprration. not only of typleal short-wave
receivers, but short-wave converters as well
Ddzgas of short-wnve sets gre fonnd In this
ook, which contnins hundreds of INnstrations
actunl photographs of sets built, hookups and
diagrams galore,

This hook Is rold only at a ridiculously low
price becanse it is our alm to put thisgvalu
sble work into the hands of every siort-wave
enthusinst

We know that If you are at ail Interestad in shert
waves you will not with te de without this Book. It
Is a most Important and timely radic publieation.

150 Hlustrations, 72 50

Pages., Stiff,
THE SHORT-WAVE BEGINNER'S BOOK

flexible covers
HERE in & back that solver your shart wave problems—laading
You [n ensy stagos from the almplest fundamentaly to the
Prasent stage of the art ae it 18 known todsy. I¢ is the only low-
Driced reforence hook on ehort waves for the beginner.

ok le Brofussly trated—Iit is not "bechaical’”’ It hes
n

nun;ﬂnf important inrnrlmn—
. #1l sbout aeriale. noiss #limi
natlen, sl abuui radia tubes date on eoll winding and sther
subjeota,

tion. such a¢ time convarsion ta

Partial List of Contents

" 'Gx'u“- Started in Short Waves—the lundamantale of sles:
riciLy.

Symbole, the Short Hand of Kedio—how 1o read scha-
grame. Shors Wave Colle—various types and kinde in

a Aerisls—the pointe that datsrmine a good aerlal

oient ane.
he poeed | osd-in lor reducin Bratlo.

The Boginnar's Short-Wave Hecoiver—a simple ons tube set
that sn¥ons can build,

How to Tuns the Short-Weve Bet—telling tha imporiant points
to get goad rasults

Audla Amplifiers for 8-W Reevivars.

Learning ths Code—-fnr freater enjo¥ment with the B-W eat.
Wnvae length to KilocYele Chart

Wire Chari—to asaist in the construction of enils.
25 75 Mustrations, 40 Pages.
C Stift, flexible covers

/" 101 SHORT-WAVE HOOKUPS

Complled by the Editors of SHORT WAVE & e
TELEVISION — 2

FACII and avery hook-up snd diagram Hllustreted i sl
4 wocompan ¥ & thorouzh explanstio whet the
pertlpular hook.up sccompPlishes. whet
cotl-winding information. valuey of
sverything you went to know in order
look up the dats required.

(Wi

MO A L5,

ton nd-by.” M
" 3-Tube Superhot.
aerle’’ 2etube Battery. “"Doaris’
Doctls” 3-tubs A.C.. “Dosrle’ 3-tubs A.C. Doerle
Duo R.F. s-tubs Recsiver. The Ba
etaiver. Globe-Girdler 7. The
qusl 3. Hem.Bsnd “2-Tuhs Pee
Wysth All-Wsy Donton Eeonomy 3. 2-Tube
**Rewsnerative-Osolllodyns™ will ha fnund hers. with full
descriptions. In menY cases. we have nla included e Dleture
hook-up for those who do mot wish to follow the r
symholio hook-up, but wish to b, uler wirlnz di
his ia & very hendy volume. sspecially for thnse N
who wish to atudy the best seta in the short-wave srt. fcom
one tube up to ten tubes.

Loo lthatrations. 72 Fazes, G0C \[© =
HOW TO BECOME AN AMATEUR
RADIO OPERATOR

\\ E choee Lieut, Myron F. Eddy 10 wtite thie book beceuss
his eaperience 1he smaeteur field

Coi
2 Tuhes

[

eminent {n this line,  Far many yesrs strustor of radio
teleraphy the B.C.A. Inatitute. member of the
LR E. (In te of Hadio Enginear 150 the Veteran Wire
lens Operat ' Asscistion.

H you intend 1o bseame o licensad ecde operator. If You wish
to take up Phone work sventusily—this is tha book You must
ol

Partlal List of Contents

Wave of learning the code. A eYatem of seBiling end ressis-
ine with necassary driil words ubpled so that You ¥y
work with spproved msthods, el suthoritative defiai-

e ST t4one ol +adic terms. unita snd Inwa, brict descriptions of com
T mouly used pieces of radio equlpm This chapter Kives the

S - rl{n( terminclocy of the radio oPerator. GeaPhio symbola

arn usad 10 indicnie the verious Perte of radio cicaul sneral

tadio theor? Dartioulerly sa it sppliss to the b
electron theory i briofly given. than waves 1
propi i an ¥und 1 o of eleotrie
circults, Particulazly those used in redio wra sxplained fat
ond ¥ Pical basia cireusts nre =i #d. Destriptions of maodern
i used w

ang v
US.Covernment Licensc

wra told how to bu d oPat
mitters.  Dingrnme apeci e {urni
struction is made esx¥ Fower squiPment that may be used

T LhIeE s )
150 lltustrations,
oc 72 Pages, Stiff,

tifiorn, fltars. batteries
flexible covers dis

ur operetors.
whie '@ eldnsls, convervion
tables for relerence puri<ses ato.

TEN MOST POPULAR SHORT-WAVE
i RECEIVERS |

—HOW TO MAKE AND WORK THEM

TIIE editors of BHORT WAVE & TELEVISION have
welected ten Oulstunding short-wave reerivers and these
ver ia fully ilius-

Trenentation.
worth-while

wra described in the new volume. Euch rec
ted with » complute layout. pirtorial
¢ajthe of the Bt complete, hookup and
i Everything from the simplest et
n 5-tube T, I receiver i8 Presented. Compl-te lime
of parte are €iven to make ench art complere. You ore
shiiwn how to operate the receiver o ite maximum «fliciency

CONTENTS

The Dosrle 2-Tube Retciver Thet Reachee the 12.500
Mile Mark. by Waiter C. Doerla,

2.ILF. I'antode 5-W Recelicr having two stares of Tuned

1 Hadio Ftequeney. by Clifiord E. Denton snd W. Segor

i 10
'Most poruLAR

[
SHORT WAVE 1[

' RECEIVERS

HOW YO MAKE AND
WORK THEM ]

A

A

My de Lute 3-W Receiver. by Edward G. Inc
The Blnnewes 2-Tube 12.000 Mile DX Raceiv
Bianaweg. Jr.
Build & Short-Wave Recsfver in Your * Briof-Case.
Hugo Gernabeek and Clifiord ¥. Denton.
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of Television?

By DAVID SARNOFF

H. WINFIELD SECOR, MANAGING EDITOR
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President of Radio Corporation of America

@ FIRST, let me emphasize that television bears no rela-

tion to the present system of sound broadcasting, which
provides a continuous source of audible entertainment to
the home. While television promises to supplement the
present service of broadcasting by adding sight to sound,
it will not supplant ner diminish the importance and useful-
ness of broadcasting: by sound.

In the sense that the laberatory has supplied us with
the basic means of lifting the curtain of space from scenes
and activities at a distance, it may be said that television
is here. But as a system of sight transmissicn and recep-
tion, comparable in coverage and service to the present
nation-wide systemt of sound broadcasting, television is
not here, nor around the corner. The all important step
that must now be taken is to bring the research results of
the scientists and engineers out of the
laboratory and into the field.

Television service requires the crea-
tion of a system, not merely the com-
mercial development of apparatus. The
Radio Corporation of America, with its
coordinated units engaged in related
phases of radie rommunication services,
is outstandingly equipped to supply the
experience, research and technique for
the pioneering work which is necessary
for the ultimate creation of a complete
television system. Because of the
technical and commercial problems
which the art faces, this system must
be built in progressive and evelutionary
stages. .

RCA’s research and technical prog-
ress may be judged by the fact that upon
a laboratory basis we have produced a
313-line picture, as against the crude
30-line television picture of several
years ago. The picture frequency of
the earlier system was about 12 per
second. This has now been raised to
the equivalent of 60 per second. These
advances enable the reception, over
limited distances, of relatively clear
images whose size has been increased

without loss of definition.

) From the practical standpoint, the character of service
possible in the present status of the art, is somewhat com-
parable in its limitations to what one sees of a parade
from the window ¢f an office building, or of a world series
_baseball game from a nearby roof, or of a championship
prize fight from the outermost seats of a great arena.

Television is a highly complicated system of transmit-
ting and receiving elements with thousands of interlock-
ing parts, each of which must not only function correctly
within its own sphere of activity, but must also synchronize
with every other part of the system. In broadcasting of
sight, transmitter and receiver must fit as lock and key.

i

David Sarneff, President of the Radio
Corporation of America

large variety of receiver devices to work acceptably with
any standard transmitter. Notwithstanding the great
progress that has been made in sound broadcast transmis-
sion, a receiver set made ten years ago can still be used,
although with great sacrifice of quality. This is not true in
television, in which every major improvement in the art
would render the receiver inoperative unless equivalent
changes were made in both transmitters and receivers.

Important as it is from the standpoint of public policy
to develop a system of television communication whereby
a single event, program or pronouncement of national
interest may be breadcast by sight and sound to the country
as a whole, premature standardization would freeze the
art. It would prevent the free play of technical develop-
ment and retard the day when television could become a
member in full standing of the radio
family. Clearly; the first stage of tele-
vision is field demenstration by which
t};'fi basis may be set for technical stand-
ards

in many respects nearer to final achieve-
ment, there is emerging from the field
of radio experimentation high speed
facsimile communication. By means of
this new development, written, printed,
phetegraphic and other visual matter
can be sent by radic over long distances
and reproduced at the receiving end
with amazing exactness. It is difficult
to imagine limits of the use of such an
inventfon, It should ultimately make
the dot-and-dash system of telegraphy
as outmoded as the pony express. Pic-
tures, sketches, handwriting, typewrit-
ing and every other form of visual com-
munication, will be transmitted as easily
as words are now sent over a telegraph
wire. Even in its earlier stages facsimile
will be a medium for the instant dis-
semination of information of a hundred
different types, from weather maps to
statistics, from educational data te comic
strips Far from displacing thg existing
media of information—and particularly
the newspapers—facsimile should contribute to their prog-
ress providing them with swifter and more effective facilities.

In this new facsimile service we have also reached an
advanced stage. R.C.A. Comnmunications, Inc., has built
an experimental facsimile circuit between New York City
and Philadelphia, demonstrated publicly for the first time
recently. It uses ultra-high frequencies linked into in-
stantaneous transmission by automatic relays. This cir-
cuit will demonstrate the possibilities inherent in faec-
simile transmission and should also contribute to solving
the difficult problems of relaying television programs on
these ultra-high frequencies.

On the other hand, broadcasting of sound permits a _ One of the triumphs of this (Continued on page 568)
: First of a Series of "Guest’” Editorials.
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Television in England-——The Marconi E.M.I1.
instantanenus television “camera” picking
up an “outdoor” view at the Alexandra
Palace. The ultra short wave aerials for
transmitting the image and sound can he
seen on the tower at the right.

® THE new London television station

has started experimental transmis-
sions. Programs have been broadcast
from the Alexandra Palace, and picked
up on receivers at the Radio Exhibi-
tion at Olympia, where they are now
arousing keen interest among thou-
sands of British and foreign visitors.

From a hill 306 feet above sea-level
the BB(C’s new television station domi-
nates London. It is built into a corner
of Alexandra Palace—a North London
landmark and pleasure resort for more
than sixty years—and from the large
bay windows of the upper offices below
the aerial nearly all Lendon can be
taken in at a glance, The importance
of height in this connection can hardly
be over-emphasized, for under normal
conditions the range of the ultra-short
waves used for television is extended as
the height of the transmitting aerial

1937

TELEVISION
IN EUROPE

Television, in so far as the public is concerned, is apparently much farther advanced
in Europe than it is in this country, as the accompanying photos testify. Television
programs on ultra short waves are being broadcast daily.

Ny

is increased.

Surmounting a tower, itself 80
feet high, is the tapering lattice
mast, rising to a height of 220
feet. Thus the aerial array for
vision transmissions, which is
mounted at the summit of the
mast, is more than 600 feet above
sea-level! Immediately below the
vision aerial is the aerial for the
accompanying sound transmission,

Three Transmitters: The new

London again—a view of the Baird television scanners, showing the monitoring and
control racks in the background.

www americanradiohistorv com

station fulfils the recommendations of
the Television Advisory Committee ap-
pointed to consider the development of
television in Great Britain. Provision
has accordingly been made for alternate
experimental transmission by the sys-
tems developed by the Baird Television
Company and the Marconi-E.M.I. Tele-
vision Company respectively. Each
Company has provided a complete tele-
vision system, including both wision
and sound pick-up apparatus and the

"~ Television studio in England (Alexandra

Palace, London). This view shows the

Marconi E.M.l. Studio with two Emitron

Television Cameras in use. Note the
“mike” above the violinist.

television transmitter itself. The BBC
has been responsible for the sound
transmitter and its associated aerial.

In its main essentials, therefore, the
equipment comprises a television studio
for each system, with an associated
“contrel room’” and ultra-short wave
television transmitter; and, in addition,
an ultra-short wave sound transmitter
common to both systems,

To these bare necessities, however,
much has been added to provide. in the
words of the Television Committee, “an
extended trial of two systems, under
strictly comparable conditions, by in-
stalling them side by side at a station
in London where they should be used
alternately—and not simultanecusly—
for a public service.” Provision has
been made for the comfort of art-
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The pictures ahove tell in vivid fashion the story of the improvement in television scanning. The image at the extreme left was

scanned with 90 lines, the next with 120 lines, the third image with 180 lines, and the one at the extreme right with the new

Philips 405 line system. Note that with the 405 line scanning the lines are no longer visible. The Philco system in this country

is ahout to experiment with 440 to 450 lines scanning, while the other companies interested in the newer system of electronic tele-
vision in this country have been increasing the lineage repeatedly in an effort to obtain more perfect images.

ists in the shape of dressing rooms and
a restaurant, for staff accommodation,
for the viewing and editing of films in
a miniature cinema (projection room),
for the storing of properties and scen-
ery, and for many other adjuncts nec-
essary to a smooth-working program
service.

P o o o T o NP NN A AN

Photos on this page show the new

Philips (Holland) Television apparatus

and the results obtained with their 405
line scanning.

E

The Transmitter Floor: The entrance
hall is at the base of the tower. To the
right is the receptionist’s desk, while
immediately facing the visitor is the
main door to the stairway leading to
offices and studios. On the left is the
entrance to the ground floor corridor
which houses the three transmitters,
projection theatre, restaurant, and
scenery productions shop. Nearest to
the entrance hall is the Marconi-E.M.I.
television transmitter which, lke its
Baird equivalent, operates an a fre-
quency of 45 megacycles per second

(wavelength: 6.67 meters). All the
apparatus at the station is finished in
grey cellulose and chromium.

Next is the sound transmitter hall
which accommodates an ultra-short
wave installation of orthodox design
for radiating speech and music accom-
panying the vision signals of both the
Baird and Marconi-FE.M.I. systems. Its
operating frequency is 41.5 megacycles
per second (wavelength 7.23 meters).

Miniature Cinema: Between the sound
transmitter and the Baird plant is the
film projection theater, or miniature
cinema, in which film excerpts can be
selected and timed for inclusion in the
transmissions. At least thirty people
can be comfortably accommodated.

The Baird “transmitter hall,” with
its control panel and array of genera-
tors and amplification stages, is at the
south-west end of the corridor. Be-
yond this, at the south-west extremity
of the BBC section of the Palace, is
a large area intended either for secenery
construetion or for televising such ob-

ing tackle can take up scenery and
properties weighing a ton through a
trap-door in the roof to the second
dock, 25 feet above.

jects as motor cars and animals which +The Philips television camera, which re-

cannot be brought into the studio or
televised outside. Trucks can drive
straight in. A large opening in the

_roof enables it to be lighted and, if

necessary, televised from above. Lift-

wwWwW americanradiohistorv com

sembhles an over-grown camera. This ap-

paratus is used to pick up the image and

may be used for “outdoor” views as well
as “studio shots.”

A view in the Philips television studio,

showing pickup of image for 405 line scan-

ning; the mike for picking up the sound
appears at the right of the picture.

< o

Outdoor Television: An interesting
feature at this point is the ramp or

sloping runway, down which the tele-
vision camera can travel to a concrete
“apron,” approximately 1,700 square
feet, on the terrace outside, forming a
platform for televising “open-air” per-
formances or special experimental pro-
grams.

Beneath the productions shop is the
boiler plant serving the whole of the
BBC section of the Palace.

Studio Design and Furnishing: Leav-

ing the tower on this floor we enter
the Marconi-E.M.I. studio.

Measuring
approximately 70 ft. x 30 ft., with a

height of 25 ft., this studio is divided in-
to two stages (Continued on page 587)
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Sound Impulses

Chart “Coastal Waters”

JANUARY, 1937

The *‘Oceanographer.” formerly J. P. Morgan’'s
yacht *Corsair,” now used by the U.S. Coast
and Geodetic Survey for charting coastal waters,

N e o o

Sono-Radio Buoys, which have re-

cently been perfected, are replacing

station ships in the United States
Coast and Geodetic Survey.

® IN May, 1936, a report appeared in

the daily press of the discovery by
the United States Coast and Geodetic
Survey of a vast gorge charted off
New York Harbor. Following the dis-
covery of the gorge, the department was
amazed to discover that their former

i A
Above—Mr. T. L.
Hickley. scientist of
the U.8. Coast and
Geodetic Survey,
pointinyg to the
hydrophone umnit
{(socund detector)
used to detect and
indicate the arrival
of the sound im-
pulse; the hydro-
phone is suspended
several fathoms he-
tow the buoy. Three
canns of TNT with
fuses are also
shown, the larger
can creating an ex-
plosion heard under
water a distance of
60 miles.

Right—Lieut. H. 0.
Fortin, of the U.S.
C. and G. S, ex-
amining the chrono-
graph tape to de-
termine the distance
of the survey ship
from the buoy.

reckonings were more than three miles
above it! It was thereupon decided to
rechart the entire waters around New
York and New Jersey.

The Oceanographer, which formerly
was the Corsair, property of J. P. Mor-
gan, put out to sea and proceeded on
the interesting work which brought to
light the prehistoric bed of the Hudson
some 3,600 feet deep. Modern hydro-
graphic methods and sounding machines
were used to rechart the ocean floor.
Continuous succession of automatic
soundings were taken by means of the
fathometer or the echometer. This meth-
od of sounding has been in use for ap-
proximately the past twelve years.

Accurate Location of Charting Vessel
Important

The methods by which the gorge was
charted are as amazing as the results.
To some it might seem a simple matter
to run a ship off shore and find depth
of the water, but the question of know-
ing the accurate location of the sounding
entails the use of an elaborate system
of measuring. This system is based
largely on the knowledge of the rate
that sound travels through sea water.

From a known point ashore, a line
of buoys was strung seaward by
the Oceanographer. This line
was continued at right angles
having a distance of 45 miles.
After being placed the distance
between the buoys which were
approximately seven miles apart
was measured by stringing piano
wire from one to the other. The
wire was strung from a reel con-
taining an ocean going tape-
measure 140 miles long. After
the distance had been measured
in this fashion, the direction of
one buoy from another was
found by taking azimuths on the
sun (azimuth is an arc of the
horizon intercepted between the
meridian of a place and the ver-
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Diagram shows how sound waves from bomb
exploded by survey ship are intercepted by hydro-
phone suspended from buoy. When sound im-
pulse arrives at buoy, radio signal fAashes back
to survey ship and is recorded on paper tape.
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tieal circle passing through the center of
a celestial body). The station ships
were anchored at each of the two buoys
in the line. As the Oceanographer

moved along its course, bombs of T.N.T. .

Two photes above
show sono-radic buoy
at sea; it carries a
hydrophone bgneath
the water to pick up
the sound of the
bomb explosion. The
radie antenna can be
seen at the extreme
left. A close-up view
of the buey showing
the automatic relay
fastened to the anchor
cable appears above.

[ ]

&
Left—A eclose.up of
the paper tape chro-
nograph, with motor
for moving the tape
under the recording
pens.

were set off in the water. The sound
passed through the water and was
picked up by hydrophone (under-water
sound detector) on the station ship. The
arrival of the sound there sent an
automatic radio message back to the
Occanographer. By checking the time
it took for the sound to travel to each
“gtation ship,” the engineers aboard the
Oceanographer could compute their ves-
sel’s exaet position. Knowing its posi-
tions meant that the automatic sound-
ings being taken by the fathometer
could be placed in their proper exact
positions on the chart.
{Continued on page 579)
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New Television Advances

Shown in NBC Demonstration

Phote at right shows pickup of scene
in the television studio by means of the
‘Iconoscope’” camera.

Below—Glimpse of some of the high-fre-
quency tubes used in the RCA television
transmitter in the Empire State Building in
New York City. The tubes shown amplify
the televigiun picture signals.

® TELEVISION was presented to rep-
resentatives of the press in New
York City recently by the National
Broadeasting Co.,, and undoubtedly
many of those present who saw the new
version of image transmission by radio
were surprised al the great advances
which have been made in the art.

News-reels, as well aus diveet pickups,
were transmitted on approximately ¢
meters from the 10 kw. transmitter
atop the Empire State Bldg. As the
accompanying drawing shows. the
image was picked up together with the
voice accompaniment at the RCA Bldg.,
in Radio City, about one-half mile dis-
tant.

The studio pickups were “piped”
through a eoncentiic cable installed un-
derground between tweo huildings. An
optional short-wave link for transmit-
ting the studio shots to the transmitter
at the Empire State Bldg. will shortly
be available,

The 200 guests wartched the {0-minute
“televizion show,” the first of its kind

P d B s
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The film projector flashes the picture on to an
“leonoscope” camera placed on the other side of

the wall behind the window shown,

in this countrv, as reproduced on a bat-
tery of ahout 15 television receivers. The
image was equivalent in clarity to the
average “home movie” and measured
about 6x71% inches, the screen having
a predominant green color. Two other
special machines were demonstrated
simultaneously, and these reproduced
an  approximately black and white
image of somewhat larger size (7%"x
10”) with surprising clarity.

While the television pictures as re-
produced were fine and seem about
ready for introduction into the homes.
there are many other problems to be
worked out, such as the erection of the
large number of transmitters in various
population centers, and also the matter
of programs and sponsors or some other
svstem to offset the tremendous cost of
introducing television to America.

In the recent demonstration in New
York, seanning was done on 343 lines.
but presently this will be increased to
441 lines. The images were broadcast

1937
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Above—The RCA television receiver.
Two photos helnw (center)—television
transmitter room atop the FEmpire
State Building. The pies shown alove
the switch-hoarids contnin  wires ar-
ranged ta form a special “antenna
filter” in which the sound and picture
signals combine. Relow, control room.

accompanying veice on 52 me.; a sin-

gle transmitier aerial was used. The
receivers seemed quite stable and prac-
tically no adjustments were made on
them once the “television show” had
started.

A statement by Lenox R. Lohr, Pres.
of the National Broadeasting Co., made
while introducing Mr. Sarnofl’ “via tele-
vision,” is interesting.

“Our engineers are studying the eco-
nomics of networking, so that several
stations may be interconnected by either
coaxial cable or short-wave velavs, and
are developing equipment for the mak-
ing of outside piek-ups. With the expe-
rience that we are gaining daily, we
feel that when the time is ripe to oftfer
television to the public. the National
Broadcasting Company will be prepared
to do its part. As vou see television
put through its paces here today, you
will see results which are largely due
to the vision and enterprise of M.
David Sarnotf, President of the Radio

on u frequency of 41.75 mc. and the
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Thix diagram shows how the recent NBC television demonstration was carried out in New York
City. Over 200 representatives of the press saw the first large.scale television demonstration of
this kind in this country. The image reproductions were excellent.
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Televised Horse-Race A New Thrill!

Front Cover Feature

—_—

ULTRA

TELEVISION
CAMERA AT

RACE TRACK

® OUR cover illustration shows a

glimpse of what may be a very
common-place experience tomorrow
when television arrives. Horse-races
and other out-door sports will flash
across the screen of our televisor, while
the loudspeaker reproduces the accom-
panying sounds picked up at the actual
scene.

The television camera here shown is
of an advanced design and somewhat in
the future just yet, but there is no
doubt that we eventually shall have
television pickup devices as compact
and efficient as the one shown. Cathode
ray tubes of the present type require
a fairly high voltage, say 1,500 volts

SHORTWAVES/
TELEVISION

PICK-UP STATION

Our cover illustration shows an interesting application of Television Tomorrow!

a real thrill indeed when horse-races in Florida or other warm regions are flashe )
swirls around the house. The television camera may be self-contained and operated on batteries,

TRANSMITTER . »

ANTENNA

TELEVISION

tMAGE PICK-UP
TUBE

PR PR SR R

MONITOR

TUBE

TELEVISION
RECEIVING

BATTERIES

1 METERS
w CONTROLS

short waves to a nearby “pickup’ statiom.

or more, but in the laboratory this type
of tube has been operated with voltages
as low as four or five hundred. A short
wave transmitter working on a fre-
quency of 60 megacycles or more could
easily be operated from batteries and
flash the image over a distance of a
mile or so to a nearby pickup station,
which might be mounted in a truck or
else temporarily installed in a hotel or
other building. As past experiments
have shown the voice may be trans-
mitted on the same wave with the im-
age, and undoubtedly in the near fu-
ture—when television apparatus has
become fully developed and applied—
this method of doubly modulating a

People living in northern climes may enjoy
d across their televisor screen while the snow

flashing the image by ultra-

single wave so that it will carry both
the wave and voice impressions will be
a simple accomplishment.

In the television camera shown on
the cover, the operator is sighting the
apparatus through a binocular eye-
piece, but he could also focus the 1m-
age on the monitor screen shown at
the rear of the television camera. Vac-
uum tubes of special type, such as
those devised by Zworykin and others,
will undoubtedly be used in all types of
television cameras tomorrow, and, in
fact, are being used in the laboratory
apparatus now under test by the well-
l‘f‘lno&vn companies interested in this

eld.

W yaigtingiaggingy gy Ry

“—_

6530

Short-wave receiving and trans-
mitting sets have recently been in-
stalled in the Parisian Prefecture of
Police. This has finally been decided
upon as the most satisfactory meth-
od of transmitting orders and hear-
ing reports throughout the entire
police department. Incidentally, it is
also being established in New York
City for the Fire Department. In
the central station of the two-way
short-wave radio, experts are sta-
tioned to instruct the police in the
receiving and taking of messages and
the operation of the apparatus. Photo
shows an interior view of the appa-
ratus in one of the new police cars.

2-Way S-W"Radio Helps French Polic

view of the short-wave
trunsmitting and recelving
station operated at the
refecture  of Polies in
Puris.  While very inge-
nious short-wave apparatus
has been developed in a
number of foreign coun-
tries, the Ameriean rudio
tlesigners have been on the
job and have provided ul-
tra-short wave, two-way
rudio-phene apparalus
whieh is extremely smiall
and so simpie that it can
be operited by almost any
one after brief fnstruetion.
One of these Americun 8ys-
tess operating on  ultra
short waves was described
in the Oct. issue of this
magazine. page 327.
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Thoto above shows another
angle of the French short-wave
police system. This photo shows a
rear view of a French police car.
The short-wave transmitting and
receiving set is placed in the back
of the car and it can be easily
transported to any desired point
by the police. Two-way, short-
wave systems are being rapidly
adopted by various cities and
towns in all parts of the world;
thanks to this new application of
science many criminals are appre-
hended, because of the important
fact that the police can talk from
the car directly to headquarters.
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WHAT SUBJECTS SHOULD I STUDY FOR A

SUCCESSFUL RADIO CAREER?

= mIELEVISION? By H. W. Secor, Managing Editor mt&'ﬁﬁﬁn’s‘en‘\?\‘%’
Ny £ !l_ The editors have been frequently asked just what sub- =)0 )
¢ ! jects a radio student should include in his curricy-

lun. The subjects 10 be covered will, of course,
depend upon whether the swudent is inter-
ested in becoming a radio operator or an
engineer. The general scope covered by
each of these fields is here discussed.

A A e A e

N

The tree and its branches in Y CUPERYI.
this illustration show how FACITORY' SUP: -

the important factors of

The school and laboratory
“Ham" training lead upward Tl}?le!:trolz'
®eT H I to responsible posi- e(?.'y 0
3y tions in the world Electricity—

Simple Elee-
trical Circuits
—Series and
Parallel Circuits
—Primary and Sec-
ondary Cells—Mag-
: | . i netism — Electromag-
| | 23.ap A netic Induction—Gen-
Bl 1A S - erators—Motors—Trans-
formers — Inductance—
Capacitance — Resonance —
Wave Propagation—Develop-
ment of the Vacuum Tube
In order to obtain his radio —The Vacuum Tube as an
transmitting license from the 0 : ; i Anmplifier—Grid and Plate Rec-
Government, the “Ham” must be y L L Jow titication—The Vacuum Tube as
able to transmit ard receive signals 5 g an  Oscillator—R.F,  Amplifiers—
by the International code at a speed Oscillation Contirol—Screen Grid
of thirteen words per minute. Sec- Tubes—A.F. Amplifiers—The Super-
ondly, he should be acquainted with cer- heterodvne Receiver.
tain fundamentals of radio, including the The subjects ebvered in the second section
action taking pluce in the simplest vacuum of the course include Transmitters, Receiv-
tube circuits, the elementals of short-wave ers and Direction Finders of various types
transmitters, especially the action of vacu- and their integral units.
um tubes as an oscillator. He should also
endeavor to obtain as clear an understand-
ing as possible, as to just how circuits are
tuned, and the relationship between tuned
circuits; also the action of antennas and the
factors upon which their wavelength or fre-
quency is dependent.

amateur
or “Ham” radio
operator repre-
sents one of the
first stepping stones
to a carcer in radio,
and although many of
our leading radio engi-
neers and officials did not
arrive wia  the “Ham”
route, it will he interesting
to consider what the average
“Ham” operator should know.

of radio and §
television.  §

Laboratory Instruction

The laboratory of one good radio insti-
tute is equipped with various types of ma-
rine transmitters including standard 2 K. W.
spark, 25 watt emergency tube set, 200 Watt
CW, ICW transmitter, 500 watt self-recti-

To round out his education, the ambitious : A : : i : ;

; o~ : 3 Ny 4 tter att  intermediate
aspirant for amateur honors will do well to 2 V= \\\9), = 2‘,’,'(;"‘?0;;‘32?; Cl\,'v_‘fi%\{} tl-an;mitter( and
study a rood treatise on electrieity and mag- TECHNICA_L BOO 9 K W ire, divection-findet. is well &8 b
nellsm,dmc]udm;:Talternatn?g‘] f',l}’I”"r‘,,"' d-"m‘é o — aviation beacon, communication receiver and -
mos and motors. The potentia am” shoul ‘ i plane transmitter and various types of re-

also study and have a knowledge of the Radio
Act or Law, the abbreviations used for In-
ternational Radio Communications, ete.

ceivers which include short, intermediate
and long wave models.

Wavemeters, Measuring instruments, Mo-
tor Generators, Starting Boxes as well as
various other pieces of accessory equipment
are all a part of the complete lahoratory
equipment,

Entrance requirements to this course are
one and one-half vears of algebra and one
vear plane geometry, or the equivalent of
the work in the “Preparatory Course.”

Students who are qualified may enter the
course at any time after the course begins,
provided they can show satisfactory proof
of previeus training or experience in the
subjects alveady covered.

The Commercial Radie Operator

The next branch of the radio profession
that we shall consider is the Commercial
Radio Operalor. An examination of the
catalogs of some prominent radio institutes
gives us some idea of what the Commercial
Radio Operator should know, An extension
course covers Marine, Aviation, and Broad-
casting work. One of the basic studies in
this course is, of course, Code Transmission
and Reception. There are classes in which
the code speed is increased up to twenty-two
words per minute, with accuracy.

The technical instruction for the Com-
mercial Radio Operating Course is divided
into two sections. The first section cov-
ers general electrical and radio theory;
and the second secticn covers the theory
and practice ef ecommercial transmitters
and receivers, direction finders, etec.

The subjects covered in the first

section of the technical instruction
are as follows: Static Electricity—

Government Examinations for Commercial
Radio Operators

The United States Government maintains
a number of radioc supervisor's offices
throughout the country, which examine all
applicants for radio operator’s licenses.
Applicants for operator’s licenses are ex-
amined for their ability to transmit
and receive the code and knowledge
of techni- (Continued on page 569)
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Improving Our 5 Meter

S e g

This photo shows how the Acorn tube is installed in the resistance-coupled superhet.

@® IN the November and December is-
sues of Short Wave Craft there ap-
peared two superheterodyne receivers,
both using standard metal tubes
throughout., The one appearing in the
November issue was of the resistance-
coupled variety while the one in the
December issue employed tuned LF.
transformers and was a “full-fledged”
superheterodyne. Both of these re-
ceivers performed excellently and it
can be said that they are a distinct ad-
vantage over the super-regenerator.

Acorn Tubes Essential as First Step!

One fault, however, that can be found
with any of the ultra-short wave super-
heterodynes employing standard tubes
is high noise level. Examination has
shown that nearly all of this noise orig-
inates in the first detector stage and is
due entirely to tube construction. It is
one thing to bring the sensitivity of a
receiver up by adding tubes and mak-
ing more complicated cireuits, but it is
quite another to maintain a good signal-
to-noige ratio at the same time.

ANT ANT. 100
et oo e e e L MMF. T0 RESISTANCE ~
COUPLED L.F AMP. w u'nmns\" COUPLED I.FAMP
i 35 NO 14 WIRE
MME /21 b, TAPPED
AT /2TURN
954
(ACORN)
0.25°
MEG.
S
C+ 2 PLATES
SPACEO TO GIWE
N X GOOD BAND SPREAD
Onms Y, ' 0.1 0.25
L+ 11 TURNS M pet
NE 14 WIRE f——AVWY ,000_| L. EG
1/24L.D TAPPED OHMS \ cAnM
AT /2 TURN
x
Cs 2 PLATES ;
SPACED TOGIVE x
s |
I e L ~a
A O .| Loaimd st e
B~ 250V. B~ =Y 250V.

The circuit diagram of the 954 “autodyne-converter” for the resistance-coupjled

superhet.
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Dozens of circuit combinations em-
ploying the conventional tubes have
been experimented with and it has been
found that in each case when the sen-
sitivity of the receiver is high, the noise-
to-signal ratio is also high. It is almost
impossible to improve the two receivers
mentioned, employing the same tube
line-up. by adding more tubes. The an-
swer, of course, lies in the use of Acorn

' tubes, which are especially designed for

wltra-high frequencies.

How Weak Signals Are Boosted!

In the resistance-coupled superhet
deseribed in the November issue, we
substituted an Acorn tube type 954 for
the 6J7 autodyne first detector. The
sensitivity of the receiver remained the
same; the signal-to-noise ratio, how-
ever, was improved to an almost unbe-
lievable degree! For instance, with the
gain control of the receiver wide open,
the noise generated by the 6J7 first
detector was almost as great as the
hiss of the average super-regemerator.
Of course, in this condition the receiver
was very sensitive, but the extremely
weak signals were lost in this R6 to 7
hiss. The installation of the Acorn tube
reduced this hiss level, formerly an R6

Fiaepisisaieriiy

PR A a i
-l d

For those who wish to improve oper-
ation of the two very popular 5-meter
receivers described in the November
and December issues of Short Ware
Craft, the details are given in the ac
companying article. The main “buga-
boo” in ultra-high frequency receiver
operation is "tube noise,” and a series
of tests have proven that the greatest
value obtained by the use of the Acorn
tube is the marked reduction of noise.
Any ulira-high frequency recciver may
be improved after the manner discussed
in this article.

.
B S

=
e Sy S

to 7, to an almost unnoticeable level.
which in no wise interfered with the
intelligibility of the signal being re-
ceived. As an example—with the large
tube, the 6J7, an extremely weak signal
could be brought up to an R6, but the
noise-level was so high that it was diffi-
cult to distinguish the signal from the
noise! With the Acorn tube this “pic-
ture” was changed to the point where
the signal was perfectly understand-
able, without the slightest interference
from noise gencrated in the receiver!

Remember, we are not talking about
general background wnoise picked up
from the ountside—the noise referred to
in this article originates in the first de-
tector tube.

Should R.F. Amplifier Stage Be Added?

We have shown the diagram of the
circuit used with the 954 which is iden-
tical to the one employing the 6J7. Add-
ing an R.F. amplifier ahead of the 954
would, of course, offer some advantages.
However, the advantages—it would
seem—are not sufficient to warrant the
additional complication of the receiver.
We tried this experiment on a station


www.americanradiohistory.com

SHORT WAVE & TELEVISION for JANUARY, 1937

Superhets

By George W. Shuart, W2AMN

that was just barely audible, but not understandable with
the detector alone. With the additional R.F. stage, the sig-
nal was slightly louder, but no more intelligible because of
the increase in background noise from external sources. The
main advantage of this L.F. stage, of course, is inereased
stability in the detector. However, if the antenna is care-
fully designed and properly coupled to the autodyne detec-
tor, no trouble should be experienced. As the most sensitive
condition of the first detector is that point where the tube is
well past the edge of oscillation, there is no danger of it
flopping in and out of oscillation due to variations in line
voltages or when the circuit is tuned across the band.

Improvement of Signal-to-Noise Ratio is Marked!

The superhet receiver employing tuned IF. stages de-

' scribed in the De-
cember issue was
also changed to
employ Acorn

=
-

_i' tubes, and here
— too the improve-
E ment in signal-to-

e noise ratio was

tremendouns!
However, the ac-
tual sensitivity of
the receiver is not
changed appar-
ently. But signals
that were down
to the level of the
noise c¢reated at
the first detector
circuit with the
large tube, could
be brought in at
the same volume
—minus  nearly
all traces of
“hash” or hissing
and resulted, of
course, in perfect
reception. The
circuit employed
here is slightly
different from the

The Acorn first detector in the tuned LF. Pprevious one us-

Nk ST
Vet piE

LLLLLLLEY

TEARARL

The oscillator stage of the tuned L.F. superhet employing the
Acorn tube.

The first detector is a 954 and is made to regenerate by tap-
ping the cathode onto the coil rather than by grounding it.
Regeneration is controlled by. varying the screen grid volt-
age. A 955 triode is used as the high frequency oscillator
and the oscillator voltage is injected into the suppressor grid
of the 54, by connecting the suppressor directly to the
cathode of the 55 which was also tapped onto the coil, thus
putting it at RF. potential above ground.

A Few Words Regarding Calibration

The combination of the 954 and the 955 converter circuit
is extremely stable. There is no noticeable interlocking be-

superhet. ing metal tubes. tween the tuned circuits, and the (Continued on page 578)
7 _ANT (TUBES Swown AN, € 2-GANG COND IET
k LOOKING DOWN € b CL =~ 2PLATES SPACED TO
ON SHORT ENO GWE GOOD
LET OF GLASS ENVELOPE) 22 A0 SRREAD
35 (LonG
MMF.
END} 954
-
k (SES:?g} 56 5
L N A
e
1] -
a % 001
% Y | MF
Tap T
s | oL
> MF
L~ 3
s S
.00~ | .ot }ll‘
MF. me |
€+ 2-GANG CONOD [ L= 9 TURNS, NQ 14
o | | o NEIELR.
PACED T IYE
50.000
GOQgD BAND OWMS -
x X tl: 10 TURNS N2 14
WIRE 1/2*1.0. L* 9 TURNS, NQ.14 WIRE Y2"1.0.
L TAPPED AT TAPPED AT Y2 TURN,
2 TURN
< .av. C" ~° 4 e L1s 10 TURNS, NR. 14 WIRE V/2°1.0,
B- B+ 250V e ©a- 250V, TAPPED AT Y2 TURN.

Diagram of the converter portion of the tuned I.F. superhet in which Acorn tubes are employed. This is an excellent con-

verter and will work well with any other suitable receiver.
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Front view of the “Forty-Niner”—a fine
low-cost receiver for the S-W Beginner.

® THE cost of the power-supply is too

seldom considered in the design of
so-called “inexpensive” sets. Most sim-
ple reccivers require a power supply
which—whether it be a string of “B”
batteries or a power pack—costs prac-
tically as much as the receiver itself!
It was in an effort to reduce this power
supply cost that this new short-wave
receiver was designed. The compact
set operates very efficiently with less
than a dollar’s worth of batteries fur-
nishing the power. Although extreme-
ly simple to assemble and wire, when
completed it demonstrates a “IJX"” get-
ting ability which ecompares surprising-
ly well, even_with that of complex
superheterodynes.

49’s Used As Det, and A.F. Amplifier

The receiver uses a type 49 tube as a
regenerative detector transformer
coupled to another 49, which serves as
an audio amplifier. By the application
of a positive potential to the inner grids
of the tubes, the “space charge” is par-
tially canceled and the tubes operate
very efficiently on the twelve volt “B”
supply, furnished by a handful of in-
cexpensive flashlight batteries. A Ca-
nadian amateur, VE4EA, deserves the
credit for first applying the space-
idea to the type 49 tubes.

In order to avoid “inductive hum”
from house wiring and to improve ap-
pearance, the set is built up on a metal
chassis and panel, The 6%x7 inch
metal panel was cut from a piece of
serap automobile body aluminum. It
is often possible to purchase large
sheets of this metal from junk dealers
for a few cents. Boiling the panel for
a few minutes in a strong solution of
washing soda removes the paint and
gives the metal a sutin-like finish, If
the builder desires, the 2x4%x7 inch

SHORT WAVE & TELEVISION for JANUARY,
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The “FORTY-NINER"—

A Receiver for Lean Purses

By Stanley Johnson

Novel two tuhe set fealures space charge detector

MR o N o e o

Here is a dandy recciver for the short-wave beginner. It uses two ordinary tbes and
due to the circuit employed it only requires 12 volis plate potential. The “A” bauery
may consist of four flashlight units connected in series-parallel,

used one-half of a
inch cadmium-plated

work the writer
standard 2x7x0

chassis, of the type available at most

Rear view of the 2-tube receiver.

radio-supply stores at nominal cost.

Line-up of P’arts on Chassis
Looking at the
photo w hich
shows the top
view of the chas-
sis, we see the
tube sockets and
the audio trans-
former at the
back of the chas-
sis. At one end
of the chassis are
the anfemna trim-
ming condenser—
fitted with a knob
cenmented on with
china c¢ement
and the two bind-
ing posts for

and grid-leak, the coil socket, and the
R.F. choke arc also above the chassis.
The two variable condensers are the only
parts mounted on the panel. One seérves
for tuning and the other for regenera-
tion. Most of the wiring, and two of
the parts, the filament voltage-dropping
resistor and the inner grid by-pass con-
denser, are underncath the chassis.

The wiring is perfectly straightfor-
ward and there is nothing about it
which should cause trouble even for a
novice. Of course, since this is a short-
wave set, it is wise to observe the usual
precautions: short leads, well soldered
joints, all grownd connections to a single
point on the chassis.

The “B” battery consists of 8 (eight)
1% volt flashlight batteries soldered to-
gether, with a tap at “plus six volts.”
These cells may be purchased from
radio-supply companies for as little as
3%%¢ each. Although the small No. 2
cells are shown in the photo, the larger
No. 1 cells cost no more and have great-
er life. However, since the plate cur-
rent drain is low, the life even with the

(Continued on payge 561)

ckassis may be mude from the same headphones. The Complete set with batteries; Flashlight cells may he used for
metal, although in order to avoid metal grid condenser the “A” supply, instead of the large dry cells shown.
1 R.EC PHONES ANT
2.5 MH

MME

{

2

"

(A+ 3v
B-

|
2 d

Cas

12V

B8+
12V. 4

Wiring diagram of the Forty-N
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iner recciver—it uses two 49 tubes hooked up in “space-charge” style
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The “Super-5”"—the various bands are tuned in by means of a
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The “Super-5”

A Switch-Coil Type
Superheterodyne

By George B. Hart

R ——

This superhet. will appeal to the short-wave “Fan” inter-
ested in receiving not only the distant short-wave broadcast
stations, but the regular 200 to 550-meter broadcast stations
as well. A plate supply circuit with filter is built in and five
tubes are used.

switch.

® SUPERHETERODYNE short-wave

receivers have unquestionably proved
their superiority in short-wave recep-
tion—that is, superheterocdynes that are
well designed and use high grade parts.
Again it is necessary for the ‘“home-
constructed” super to be designed so
that actual construction will be simple
enough for the neophyte to try his hand
?tl its construction and be success-
ul.

Primarily designed 'for use by the
writer’s wife, it was decided at the out-
set that the set would be simple to op-
erate, and that it would give ample sep-
aration on all bands. For simplicity’s
sake then it was necessary to forego
electrical bandspreading and employ
the mechanical bandspreading facilities
of a high ratio tuning dial. It was
found that one of the new dials permit-
ting a choice of 20:1 and 125:1 would
be most satisfactory. In practice we
have sometimes wondered if electrical

P e

Circuit is Orthodox

To achieve simplicity of construction
a thoroughly orthedox circuit, employ-
ing a 6A7 oscillator-mixer, 6D6 as one
stage of intermediate frequency, a 75
as second detector, automatic volume
control and first stage of audio, driv-
ing a 42 in a conventional power audio
amplifier was decided upon. An 80 sup-
plies ample and well-filtered direct-cur-
rent for the plates and screens.

The set is the next logical step from
a T.R.F. receiver of the regenerative
variety and costs much less than one of
the elaborate multi-tube affairs so pop-
ular—if you have the money. We
wanted a better set than a T.R.F, and
we did not have the price of one of
the large supers, so we got the most
out of the least.

Since the missus wanted the set we
eliminated the beat-frequency oscillator
at the start, but if you want one it
can be easily substituted by using a

lator instead of the present 6D6 as LF.
alone.

Moreover, since a woman was to use
the receiver, plug-in coils were “out”!
The coils used were simple to build and
simple to “track” once they were in-
stalled. The use of .00035 mf. variable
condensers permitted the use of small
coils and only three bands to cover
from 17 megacycles to 540 kilocycles.
This covers all the major “short-wave”
broadcast and amateur bands, as well
as the regular “broadcast” bands.

Set Unusually Se]éctive

The set is unusually selective with-
out r.f. amplification due to the use of
a pre-selector. Although this necessi-
tates a three-gang rather than a dual
condenser, it permits of a more selec-
tive set since it tunes the antenna cir-
cuit to resonance. A fixed coil designed
for broadcast operation is used here,
since it was found that such an ar-

bandspreading is worth the trouble. 6F7 as LF. and beat-frequency oscil- rangement (Continuwed on page 564)
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Wiring diagram for the “Super-5” receiver which is a switch-type, multi-band superhet. The major short-wave hroadcast and
amateur hands are covered by this set, as well as the regular hroadcast band.
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How to Build and Calibrate
A Combined

“BEAT” and "TEST"

Oscillator...
By Harry D. Hooton, W8KPX

PR} - PO UL i TS A A SE A S

The accompanying article describes the constructional de-

tails for building a “beat” and “test” oscillator, includin

the construction of the bank-wound coil. The cost o

building the oscillator is extremely small, compared with
the many useful purposes it will serve.

® WHEN mak-
ing certain ad-
justments a n d
tests upon short-
wave receivers,
especially during
the «lignmment of
the R.F. and L.F.
circuits of short-
wave superheter-
odynes, the use of
a caltbrated sig-
nal source is es-
sential. There are
several reasons
why the signals
from short-wave
broadcasting sta-
tions are undesir-
able for this pur-
pose: First, their
strengthvaries
from instant to instant, depending upon the time of day or
night, the type of program being broadcast and the power
, of the station; second, the frequency of the signal required
for the adjustment may be different from that of any station
that can be tuned in, or the station may not be transmitting;
third, the receiver may be so badly out of adjustment that
no signals whatever can be heard.

The combined beat-frequency and test oscillutor described
in this article is designed to furnish a suitable signal for
this purpose, and also to serve as a means of receiving un-
modulated code signals on a standard superheterodyne re-
ceiver after the alignment process has been completed. As
Fig. 1 shows, it is really a miniature broadcasting station
under complete control of the operator. He can vary the
frequeney or intensity of the signal at will and he may
modulate it or not as desired. When used with a suitable
eitput indicator it is one of the most useful pieces of equip-
ment in the test kit.

The oscillator, as shown in the photographs, is built up
on a 5x7 inch panel and a 6x3x2 inch chassis, which are cut
from aluminum sheeting and drilled according to Fig. 2.
The four controls on the front panel, left to right, are as
follows: Reat-note pitch-control, tnning dial and atteniat-
ing condenser. The “off-on” switch is located directly un-
der the tuning dial. The stand-off insulator for connecting
the output lead, the ground binding past, the battery cable
and the two tip-jacks for connecting a separate modulator
(if one is to be used) are at the rear of the chassis. The
entire instrument, including the necessary batteries, may
be placed in a shielding can or cabinet if desired.

The construction of the oscillator is extremely simple and
is somewhat like that of a one-tube receiving set. The coil,
L1, consists of 148 turns of No. 30 d.c.c. magnet wire wound
on a 1% inch dia. bakelite form, the winding being bank-
wound every 20 turns; L2 is the tickler and is composed of
either 27 or 41 turns of the same size wire, wound on a 1
inch form placed inside the coil, L1. Both coils are baked
in an oven to remove any residual moisture and are then
thoroughly impregnated with liquid Victron coil dope. This
is extremely important and must be done or the calibration
of the finished oscillator will not hold for any length of time.
The two sections of the tuning condenser are connected in
parallel to obtain the high capacity (.0007 mf.) necessary
for a single-coil wide-range oscillator of this type.

Rear view of the oscillator here described
in detail by Mr. Hooton.
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Front view of the oscillator, here shown in use in connection
with a receiver as a “heat oscillator.”

The wiring beiween the various parts should be short and
direct and all connections must be well soldered. Tighten
the nuts that fasten the tuning condenser to the chassis and
scal them with a drop of solder. Use fairly heavy leads
(No. 14) in all parts of the R.F. circuit, preferably solid
wire, so that the calibration will not be affected by a loose
or vibrating wire!

Calihrating the Oscillator

There are several methods by which the oscillator may
be calibrated, namely the wavemeter method, the calibrated
receiver method and the harmonic method. The last named
is the most accurate from the average experimenter’s point
of view and is the one used in the actual calibration of this
oscillator.

The first step in the calibration procedure is tuned in at
Jeast ten or more stations scattered over the dial of a 200-550
meter broadcast receiver (a regenerative or T.R.F. receiv-
er is best), noting the dial settings. Now by means of a
squared sheet of paper laid out as shown in Fig. 3, draw
a rough calibration curve of the broadcast receiver tuning
scale. If the condensers used in the receiver are of the
straight-line-frequency type, the curve will be a straight line.

When the receiver has been calibrated as outlined above,
we are ready to calibrate the oscilla- (Continued on page 580)
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Diagrams ahove show all the connections of the few simple
parts required to build this excellent “beat” and “test” oscillator.
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$5.00 PRIZE
PLUG-IN 5-METER COIL

1 ain submitthng the following kink which
T believe will prove both econamical and
helpful. 1 remove the glass from a _lmrned
out tube aml then employ it as a S-meter
ylug-in cotl. [ wrap wire around any round
object about % 1t inch in diameter,

COIL ENDS

SOLDERED
INTO

PINS . ‘s

& {

) i
cow, /210
3/4" INSIDE

DIAMETER

oyt

B3

LTI B A

placing the end of the wlre In the prong.
This is hest used with transinitters.—Albert

Neuhaner.,
vvy
CLEVER SWITCH IDEA

The following kink has proved helpful in
my transmitter and equipment at my ama-
teur station. This has been found excep-
tionally vatuable in switching a number of
clrenits, A 2-position, 4-pele. 30 ampere
switch 18 made by placing two 31l winpere
switches end to end and connecting the

EXTRA SET CF =
UPPER CONTACTS ™, ™. .
- 7

TWO 30AmP
SWITCHES
ENO TO END

n EXTRA SET OF e
LT, UPPER CONTACTS ":"ﬁ I‘i[:
hamdie with a rod. This reduires but little

#pace, Two sets of ¢xtra conlucts are neces-
sary,—Francig Rose, \WTESH.

vvyy
ANTENNA MOUNTING

While trying to find a good way to
jnsulate my S-meter untenna. 1 hit upon
thie fdes of uslng Klans Insulutors, Two
3-Inch angle Drackets are sed and are
spaced about 20 in. apart. Two glass In-
sulators are then fustened to the brackei
by means of machlhe screws which have u

———— /2" COPPER TUBING &
. 8" LONG [y ii
RING GF SCLDER %ﬁ
’ 3" ANGLE 7y
BRACKEY

5" GLASS ‘»‘3‘?;
>__ LS =" INSULATOR ~
METAL RUBBER

WASHER  WASHERS

LEAD-IN i
WIRE TO NUT AND
SET BoLT

number of rubher wushers cut fromn an
inner tube The % [n copper tubing may
be too large to nass throukh the holes of
the Insulators: If surh 15 the case. they
should be filel to enable the tubing to pass
through §t. ‘v prevent the tuhing from
sliding throngh the insulutors a rving of
sotder should be Placed above the top in-
sulator.—Charles  Zak.

vvy
PHONE MONITOR

While operating my tranceiver 1 wanted
1o Know the type of signal 1 put out. and
therefore decided to use the circuit Weseribed
herewith,

For 5 meters the (oll should he about 9
turns of No, 14 wire. \When operating this
unit it should be placed In the vielntty of
the antenna. In some cases it might prove
advantageons 1o use un antenna about 10
inches long. Needless to say, this monitor
;\ill operate only on phone signals.—llomer
Ross,

A A A A arie
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awarded eight months’

et b e g b i

$5.00 FOR BEST
SHORT-WAVE KINK

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

yinyringing oy My My gy

to SHORT

iy

R I Jn an L Sh b o S U h b S S b b n g b b g o o o

FIXED
CRYSTAL

s/

AN

9 TURNS \20
NS, 14
WIRE MmE
vvyy

RIVET REMOVER

Occasionally 1 have found It necessary to
remove sonre tIghtly riveted bakelite ron-
denser hases from the chassis.  1n order
to accomplish this feat without scrutching
or marring either the bakellte or the
frame. 1 used this kink to advantage. Nelert
a drthl that hus a metal-cutting bit with a
diaineter slightly larger than that of the
rivet. Place the cutting end squarely on
the hole in the rivet and carefully shuve
the rivet down to the frame. The rivet
may then be essily removed as the illus-
tration shows.—Jack Miller.

DRILL OFF
PEENED OVER
ENDDF RIVET

© AT THIS
STAGE RIVET
MAY BE PUSHED OUT

vvy
FUSE KINK
Because of the many fuses which are con-
stantly blowing In my "“lah.*", 1 had to de-
vise a new and more economleal methad of
replacknk one that was burned out. By tuk-
ing the lamp cord out of a male nlug and
inserting a piece of fuse wire hetween the
two terminals. we have a perfect fuge. In-

sect the male plug Into the female plug and
perew
Kotke.

thls Into Your fuse socket.—Julius

_TERMINALS e

WALE
=—PpLUG

PLUG TOGETHER
ANO SCREW INTO
FUSE SOCKET

i

£

FEMALE PLUG _E.

vYVwvy

HIGH-SPEED SCREW-
DRIVER

This Is the kink T use for experimental
work on my radio. After drhiting holes in
the chassis or paneh, 1 use a screw driver
to 1lghten the screws, A set of all-sized
screw drivers s very handy and cuts your
time in half, —Iloward Clanges.

o ..

REGULAR
HAND DRILL

USE SCREwW- :
~—DRIVER IN PLACE
OF DRILL Aty

k!

vvy
PORTABLE ANTENNA

Terhaps this Kink fsn't exactly 3 hew
wrinkle, bt it is still a good fdea. This
is & portabie antenna construried of Hex-
Ible stect rule. \When not in use, It can be

FLEXIBLE STRIP
ROLL-UP SCALE

,-"f Bouy  TD SET
AND ANT

RUBBER SUCTION CuP

rolled un Into & light, inconsuicunus hun-
die. This 15 a particulurly attractive fea-
ture for portable sets used out of doors.
The drawing wlll ftlustrate the idea and
its adubtablllty.—Ralvh Ncott,

vvyy

—r

TO
CONNECTION

ELECTRIC IRON IDEA

1 am submitting a wrinkle whieh has
served me very satisfactorily, AVhen I have
a femporary conhrctlon to raske to Some
part that hasn’t any plone tin jacks. 1 use
an ordinary electrie fron plug, 1 these
should happen to be too large, 1 use the
clips from the plug alone.  The accompany-
ing illustration elearly shows just how this
is worked out.—August  Elias.

vwvyy
MOUNTING VERI CARDS

A good way to mount verlficatinon cards is
to use stamp hinges that phitatelist’s use
for mounting stamps. ¥old these hinRes
in two., ax shown in sketch, with half to
card and halt to wall,  Use lour hinges
for each card, ‘This has an advantage over
other ways in that bt saves walls from tack
holes, prevents mutilztion of cards, and
saves time in_removing the cards from the
wall.—Jerry Tomosl.

wwWw americanradiohistorv com
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BACK VIEW
DF CARD

S5TAMP HINGES
STUCK TO BACK
OF CARD

vvyy
HANDY LIGHT

1 hope some of your readers will get some
use out of iy kink. It is very simple to
construet and will prove very useful. 1 hare
heen a constant reader of your kink hage
and have tinally declded to submit one of my
own,  The drawing clearly shows the ne-
cessary constructional detalls.—I'hilip G.
Petermann,

110v, A.C
600 OHM OR O.C
LINE CORD

RESISTOR

6.8 V_LAMP
AND LAMD

SIN. LONG ~~ *i°
FIBER TUBING -

v S ‘:.-‘3.5!-"

o

m;- % «.:\'ig,... _'{-I:F
vwvy
LEAD-IN PLUG

A neat and convenient anienna lead-in
may be made by screwing a socket and plug
from 8 discarded plug-In t¥bhe battery. A
hote i3 drilled into the wull the size of
the socket, The sorket Is then made to
it flush with the wall. ‘The leads fron the
hack side of the socket are soldered to rule
her covered wire and run through the wall
The disgrun renders & better explanaticn
uf thia system.—Byrum Huddleston..

. TODOUBLET _ “ % .+ 1

{OR TWO SINGLE s :%»?r?g&.vtngll

L7 WIRE AERIALS 57 ONRECEWER
/ AR K

" TSEALING o
TO GROUND

| YIRS . Coge:ecnon
| N RECEIVER
P GROUND R Iy
vwvyy

PAGE RUBE GOLDBERG!

T believed that 1 have soh'ed one of the
higgest problems in radie. ‘That fs—what
t do with the gelder when ¥ou hase the
iron i one hand and wire in the othier?
\When the ring is pulled the solder touches
the polnt and Is melted. It §s best to use
steel steip for the construction, as it doesn't
conilnet the heat as readily 48 copper or

brass,— turin K. Bismarck,
_|_.-':;; SOLDER ——" *‘i! P
= BINDING  —~ NS
... POST "
BINDING

POST

el
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A 1937

DESK TYPE Transmitter &

By George W. Shuart, W2AMN S AND 5

iy

gy Ty iy

Top view of the 80 to 10 meter Transmitter.

® THIS, the second installment describing our new Desk

Type Transmitter, will be devoted to a description of the
80 to 10 meter unit. The first installment in the last issue
described in detail the 5-meter MOPA which is used solely
for operation in that band and for no
other purpose. This unit is another
complete transmitter which is crystal-
controlled and which may be operated
on any of the amateur bands from 80
down to 10 meters., The idea was to
have ali-band operation, including the
5-meter band, and the natural prob-
lems which arise almost entirely pro-
hibit the possibility of the same trans-
mitting unit being used for all these
bands. In order to simplify matters, a
separate transmitter is used for ultra-
high frequency cperation.

Choosing Circuits

The problem in this transmitter
was choosing a suitable crystal os-
cillator and multiplier circuit. The
conventional tritet using a 6L6 might
have been employed. However, it is
surprising to note the number of,
fractured crystals which have been
the result of maladjustment in the
tritet circuits, While the tritet 6L6
can be made to perform perfectly, it is a simple matter
to make some wrong adjustment and thus ruin a perfectly
good crystal. Many circuit combinations were tried in or-
der to eliminate the danger of the average experimenter
ruining his crystals. The one chosen and which added
little complication to the general layout was the well-
known les-tet circuit designed by W2AMJ. The only ad-
dition of parts over the tritet circuit are the 6C5 tritet and
its socket. We feel that the extra dollar or so increase
in cost is worth-while crystal insurance. With this eir-
cuit employing a 6C5 triode and a 6L6 pentode it is pos-
sible to quadruple with excellent results. An 80-meter crys-
tal, for instance, can be used to operate all three bands—80,
40, and 20. While the 40-meter erystal may be employed
permitting operation on 40, 20, and 10. This arrangement
employing two crystals permits the choice of two frequen-
cies on 40 and 20 meters and one on 80 for 10. The output of
the 6L.6 when used as a quad,upler is sufficient to drive the
6L6’s in parallel which make up the final amplifier. Another
desirahle feature of this combination using the tubes shown
in the diagram is that the output circuit may be tuned to the
crystal frequency without the slightest sign of feed-back or
instability and no external neutralizing circuits are required.

Two 6L6°’s Used in Parallel

The 6L6 amplifier uses two tubes connected in parallel.
Experiments have shown that this was a most satisfactory

The entire coil group.

N N N N g g o N N o N N O g gginypangs

This is the second installment on our 1937 Desk Type Trans-
mitter.”” Herein is described in detail the portion which takes in
the 80, 40, 20, and 10 meter bands. A special crystal-oscillator
mudtiplier circuit is employed, in which quadrupling is possihle,
thus making one crystal serve for three-band operation,

el Ry et
S

arrangement with the particular lineup which we employed.
It would have been practically impossible to drive the 8L6"s
in push-pull with the single-ended output quadrupler. Down
to 10 neters the parallel connection provides just as good
efficiency as push-pull and, needless to say, the entire set-up
is very much simplified.

The 6L6 amplifier is coupled to the multiplier stage with
a 35 mmf. midget padding condenser. This, although shown
variable in the diagram, was set at maximum capacity and
provided the proper amount of coupling.

The first experimental tests with this transmitter were
conducted with a neutralizing circuit in the final amplifier,
but careful checking showed that this could be eliminated
and still maintain excellent stability in the amplifier when
excitation was applied to the grids. However, with the ex-
citation removed, the 6L6 amplifier will break into oscilla-
tion, and for this reason it is recommended that all keying
be done in the final amplifier, permitting the elimination of
the neutralizing circuit and the ne-
cessity for a fixed bias of some kind
to limit the plate current of the tubes.
As a matter of precaution if one is not
reasonably certain that the crystal
will function at all times when the
amplifier plate voltage is applied, a
resistor of some 50 to 100 ohms may
be incorporated in the cathode circuit
of the amplifier in order to limit the
plate current should the erystal fail,
thus removing excitation. The entire
line-up is extremely simple and very
versatile. It lends itself remarkably
well to rapidly changing bands, and
all that is necessary is the changing
of the plug-in coils. Adjustment is
also very simple and even the most in-
experienced can obtain excellent re-
sults by following standard tuning
procedures.

425 Volts Applied to Amplifier

We have shown only 425 volts ap-
plied to the plates of the two ampli-
fier tubes. While higher voltages may be used, this value
insures longer tube life and provides ample power out-
put. A full 40 watts is available on all bands in which this
transmitter may be operated. The (Continned on puage 562)

Bottom view, showing the method of bhy-passing.
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Choosing the RIGHT

TRANSMITTING TUBE!

How the “100 Watt” Family Clarifies the Problem

539

— By Robert S. Kruse

@ RULES are easy to

remember when one
works them out instead
of just reading them.
Thus it is fortunate that

. -

i e

Sl e
T S i

It is easy to choose between the many sorts of sending tubes, as soon as
one bears in mind the simple rules which explain the sort of wbe needed
for each of the 9 tube-uses found in amateur transmitters.

P A

we happened to need a
250 watt phone carrier—
because the 831 costs
EIGHT TIMES AS
MUCH as a pair of 852

et o

the tube-choosing rules
needed by the radio-
transmitting amateur can be worked
out by simple examination of the very
familiar “100 watt” family of tubes.
These rules will be found to fit other
sizes and sorts. The 100 watt family is
the best to work from because it is our
one and only complete sending-tube fam-

ily, familiar from much use. It con-
tains:

TRIODES
Low MU e eeeeaeceaeeeeees Type 845
Medium mu ..o Type 211

P e N o PR
it e o

of the 100 watt family (type 803 pen-
tode) not only has a wider bulb, but
uses a 50-watt filament and naturally
can produce a very large “100 watts.”
However do not try to gauge proper
output rating by means of filament
wattage. If any guessing is necessary
it is better to figure that for the “100
watt” size each filament watt justifies
not especially more than 6 milliamperes
of plate current when the tube is used
as a class C amplifier, or as an oscilla-

tubes.

But we are getting
into econcmics instead of tube types.
Let’s turn back and begin with the first
tube-use—class A audio.

1—Class A Audio Tubes

The Class A audio tube of the 100
watt family is the 845 triode. Let us
see why. This tube has a grid with
very few wires which are widely spaced
from each other and the filament. The
electrons going from filament to plate
pass easily through such a grid unless

The “100 Watt RCA famil?'min the center group teaches the rules for all the others

High mu ...Type 203A

Very high mu............. Types 838 and 805

H. F. Oscillator ................. ......Type 852
TETRODES

Low voltage ... Type 850

High voltage . ........ ... Type 860
PENTODES

Med. voltage ..o Type 803

If we can arrive at a simple way of
knowing which of these 9 tubes to use
for our 9 amateur uses, other makes
and types of tubes will not make us
any trouble in the future. Let us see
if we can. But let us first try to under-
stand what is meant by a “100 watt”
tube, and how one can tell whether a
maker or seller is over-rating his tubes.

Is the Tube Over-rated?

More than half the tubes in the fore-
going list use the same bulb and base,
and all but one of them use a 32.5 watt
filament. The one overgrown member

tor. For smaller tubes 8 ma. is gen-
erally all right, while for really big
air-cooled tubes one had better stick to
smaller currents. (Water coolers are
a different story because they use plain
tungsten filaments.)

If the filament is big enough, the
vacuum very hard, and the plate suffi-
ciently rugged one may sometimes “rate
up” a tube provided the bulb is of some
hard glass such as pyrex, or the like.
Few makers do it though. Generally
the size of the tube is a pretty good
indication of its proper class.

How Fast to Burn Them Up!

Now it is sometimes good economy to
burn up a number of small tubes in-
stead of a single larger one. Thus an
852 is properly a “100 watt” tube, and
a pair of them are properly a 200 watt
stage—but it would be cheaper to over-
load the pair than to use a single 831 if

www.americanradiohistorv.com

we make the grid “minus” by a great
many volts. In fact if no bias is used
the plate current will be over half an
ampere at 1250 volts, immediately de-
stroying the tube. We therefore use a
bias of 210 “minus volts” to push the
plate current down to 52 milliamperes.
We can then swing the plate current
momentarily to either higher or lower
values by swinging the grid voltage
which is, of course, done by supplying
audio input to the grid. The plate cur-
rent swings which result are the audio
output.

Almost without knowing it we have
found what a good class A audio tube
is like. The Class A tube must have an
open mesh grid so as to have a low mu.
Unfortunately it will always need a lot
of grid bins but it requires practical-
ly no audio power input at all; almost
any receiving tube can drive it. How-

(Continued on page 581)
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THIRTY-FOURTH

TROPHY

Presented to
SHORT WAVE SCOUT

PIERRE PORTMANN
47-20 48th Street
Woodside, L.I.,, N.Y.

For his contribution toward the
advancement of the art of Radio
by

SHORT
WAVE

— —

34th TROPHY WINNER
64 Stations—59 Foreign

® THE 34th Trophy is awarded to
Pierre Portmann, of 47-20 48th St.,
Woodside, L.I., N.Y.
Mr. Portmann was the only contest-

gt g ey Sy gt nngngrpongngh

@ ON this page is illustrated the hand-

some trophy which was designed by
one of New York's leading silveramitha.
It is made of metal throughout, except
the base, which is made of handsome
black Bakelite. The metal itself is
quadruaple silver-plated, in the wusual
manner of all trophies today.

it is a most imposing piece of work,
and stands from tip to base 2214". The
diameter of the base is 734" . The
diameter of the globe is 5i3". 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 WAVE & TELEVISION. The
winner's name will be hand engraved
on the trophy.

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

SHORT WAVE & TELEVISION for JANUARY, 1937

SHORT WAVE .
.SCOUTS

—— =g
g Ca?

Honorable Mention
None this month

e ek

L

e e e e —

ant this month and easily walked off
with the Trophy. His total of 64 veri-
fications all came within the rules of
the contest. |

The receiver used by Mr. Portmann
was a National AC. SW3, used with a
home-made power supply and an ampli-
fier using a pair of 45's connected to a
dynamic loud-speaker. The antenna
was a 108 foot flat-top with a 35 foot
lead-in, consisting of a “twisted pair.”

Mr. Portmann claims he had a little
difficulty in obtaining these verifica-
tions, but after consistent effort was
finally successful. He advises others
who aspire to win this Trophy to “stick
to their guns,” even if it requires two
or three letters to obtain a veri card.
It may cost a few dollars, this writing
more than once to a station, but the
Trophy is surely worth it. All who
have seen it have proclaimed it a mas-
terpiece.

The list of short-wave stations heard
follows.

List of Stations Heard by
Mr. Portmann

Call Freq. Name of Station and i
YV2ZRC, 5800 ke., “Radio Caracas,” IC‘;':':E::

Venezuela. i
HVJ. 15110 ke.,

Vatican City.
JVN, 1066 ke..Tokio, Japan.
'{:Y(};L:Tiﬂg5§3"k'r°klif' Japan.

. ¢., Lyndhurst, Australia.
YVBRB, 5900 ke.. “La Voz del Lara,* Barquisi-
meto, Venezuela.
HRP1, 6330 ke.. “El Eco

Pedro Sula, Honduras,
TG2ZX, 5940 ke., ““La Voz de la Policia Nacional,
Guatemala C., Gua.
YV5RMO, 5850 ke., “La

Maracaibo, Venezuela,
HC2JSB, 7854 ke.. Guayaquil, Ecuador.
HPSB, 6030 ke, “La Voz de Panama,” Panama
City, Panama.
TIGPH, 5830 kec.. “Alam Tica,” San Jose, Cos-
ta Riea.
2RO-1, 6085 ke., Rome, Italy.
2R0O-3, 9635 kc.. Rome, Italy.
(Continued on page 568)

“Laudetur Jesus Christus,”

de Honduras,” San

Voz de Maracaibo,

L e e e e o o o o o o

@ THE rules for entries in the SHORT WAVE
SCOUT Trophy Contest have been amended
and 50 per cent of your list of stations sub-
mitted must be ‘“foreign.”” The trophy will be
awarded to the SHORT WAVYE SCOUT who has
lowsred the greatest number of short-wave sta-
tions during any 30 day period; (he must have
at least 50 percent “foreign™ stations). This
period need not be for the immediate month
preceding the closing date. The complete list of
rules appeared in the September 1935 issue.

In the event of a tie between two or more
contestants, each logging the same number of
stations (each accompanied by the required
minimum of 50 percent ‘“foreign'’) the judges
will award a similar trephy to each contestant
so tying. Fach list of stations heard and sub-
mitted in the contest must be sworn to before
a Notary Public and testify to the fact that the
list of stations heard were “logged’’ over a given
30 day period. that reception was verified and
that the contestant personally listened to the
station announcements as given in the list.

Only commercial “phone,”” Experimental or
Broadcast stations should be entered in your list,
no “amateur transmitter” or “ecommercial code”
stations. This contest will close every month on

M e e o g

Trophy Contest Entry Rules

DR e e e

the 25th day of the month. by which time all
entries must in the editors’ hands in New
York City. Entries received after this date will
be held over for the next month’s contest. The
next contest will close in New York City De-
cember 24th: any entries received after that
date will be held over till the next month.

The winner each month will be the person
sending in the greatest number of verifieations.
Unverified stations should not be sent in as they
will not count in the selection of the winner. At
least 50 percent of the verifications sent in by
each listener must be for stations located out-
side of the country in which he resides! In
other words, if the contestant lives in the United
States at least 50 percent of his ‘“veries” must
be from stations outside of the United States.
Letters or cards which do not specifically verify
reception. such as those sent by the Daventry
stations and, also by commercial telephone sta-
tions. will not be accepted as verifications. Only
letters or cards which ‘‘specifically*’ verify re-
ception of a ‘‘given station,” on & given wave
length and on a given day, will be aceepted! In
other words it is wseless to send in cards from
commercial telephone stations or the Daventry
stations, which state that specific verifications
will not be given. Therefore do not put such

www americanradiohistorv com

Ry

N S W N N A paaagngny

stations on your list for ent in
it ry in the trophy

SHORT WAVE SCOUTS are allowed the use
of any receiving set, from a one-tuber up to one
of sixteen tubes or upwards, if they so desire,

When sending in entries, note the following
few simple instruetions: Type your Jist, or write
in ink, penciled matter is not allowed. Send
verification cards. letters and the list all in one
package, either by mail or by express Prepaid ;
do not split u_F the package. Verification cards
and letters will be returned, at the end of the
contest, to their owner; the expense to be borne
by SHORT WAVE & TELEVISION magazine,

In order to have uniformity of the entries,
when writing or typing your list, observe the
following routine: USE A SINGLE LINE FOR
E‘AQH STATION : type or write the entries IN
THE FOLLOWING ORDER: Station call let.
ters: frequency station transmitts at: schedule
of transmission if known (all time should he
reduced to Eastern Standard which is five hours
behind Greenwich Meridian Time) ; name of sta-
tion, city. country: identification signal if any.
Sign your name at the bottom of the list and
furthermore state the type of set used by you to
receive these statiohs. State total No. stations,
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WORLD-WIDE SHORT-WAVE

REVIEW

—Edited By C. W. PALMER

e e o g D A g i i e g sl g ch e o o

A Portable 5-Meter I'hone Transmitter - T |
® IN THE latest issue of Toute le Radie

(Paris) a tinv portable 5-meter station
was described, including a one-tube modu-

@ 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 op-
portunity of seeing these magazines first-
hand, The circuits shown are for the
most part self-explanatory to the radie
student, and whenever possible the con-
stants or values of various condensers,
coils, ete.. are given. Please do not write
to us asking for further data. picture- I
diagrams or lists of parts for these fore
eign 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 appropriate corresponding
tuning econdenser, data for which are
given dozens of times in each issue of
this magazine, he will have ne difficulty
in reconstructing these foreign circuits
to try them out.

|

quency converter using a tube similar to
the 6F7 and a second tube of the same
type connected as LF. amplifier (pentode)
and second detector (triode}). The second
LF. transformer is one of the type designed
for variable selectivity work, having a third
winding which is ordinarily shunted by a

| S—

CHOKE
cous - -

3-Meter phone transmitter with grid
modulation.

Jated ascillator and a super-regenerative
receiver,

The transmitter is of interest, because
of its extreme simplicity and the cireuit
of this device is shown here. It uses two
triode tubes connected in a tuned-plate
circuit. with modulation jntroduced direct-
ly in the grid cireuit,

Tuning is accomplished by means of a
split-stator condenser of 25 mmf. capacity.
The plate supply which is obtnined from
“B” batteries is fed through the plate in-
ductance which is provided with adjustable
taps for the purpuse, The filament cir-
cuits are isolated by means of low-resist.
ance chokes in euch lead.

The appearance of the complete trans-
mitter is of interest because of the unique
method of construction. The condensers
which tune the plate coils are fitted with
a small circular insulated panel at the end,
upon which the tube sockets and coils uare
mounted. The photo shows how tiny the
entire assembly i+ thus made,

A Low Noise-Level S.W. Superhet on the front of an extra deep sub-panel.

® A NOVEL application of an I.F. trans-
former designed for one operation and
used for an entirely different purpose, is
the principle of this superhet, which ap-
peared recently in Television and Short-
Ware World (London).
The set consists of an R.F. stage, a fre-

variable resistor, so that the mutual cou-
pling between the other coils can be reduced
by a “losser” method. This third or losser
winding is connected in the plate circuit
of the second detector, as a regeneration
coil, thus inereasing tremendously the gain
in the LF. amplifier of the set.
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An English 8-W superhet circuit of reputed Tow noise-level.
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This application of regeneration in the
second detector is the secret of the low
noise-level of the set. Since the number
of tubes is kept at a minimum and the
gain is concentrated in the regencrative
1.F, amplifier, the operation of this simple
little set should be unusually fine.

The tuning in this set is accomplished
by two sets of ganged condensers—one is
a 100 mmf. unit which adjusts the band
and the other is a 15 mmf. condenser which
operates as a band-spread tuner. The
values of the parts are indicated on the
circuit, for those experimenters who might
wish to try it.

Experimental Transmitter Layout

® THE “ham” has one thing in common
with the short-wave B.C.L.—that is, he
is never satisfied with the rig but is con-
tinually making changes in an effort to
make it better., This continual change
from one circuit to another can be greatly
facilitated by using some form of bread-
board layout, as most of the “gang” has
found after making a few such changes.
A very convenient method of facilitating
changes in parts and circuits was illus-
trated recently in the T. & R. Bulletin
(London). As shown in the photos here,
it consists of a Jow panel on which the

A good plan for laying out experimental transmitters—the meters are all mounted

control meters which are required for any
rig. regardless of what it may be (if it
is to he made to work right) are mounted;
individual meters being used for the vari-
ous amplifier and oscillator plate current,
bias and output circuits (as far as pos-
sible—depending on the thickness of the
pocket-book).

The other parts, condensers, coils, trans-
formers, resistors, etc., are mounted on flat
metal panels which are bolted to the chassis
frame. These flat subpanels are less ex-
pensive than the usual box chassis and
they are casier to work on,

Also, they allow free access to the parts,
wires, ete, which is a very desirable factor.

Short-Wave Line Filter
® IN the operation of short-wave receiv-
ers which cover the band from 10 to
200 meters, using the A.C. power lines to
supply the plate and filament current,
trouble is often experienced in eliminating
the interference and noises which are
picked un from these lines and carried
through the receiver,
A recent issue of Funkmagazin (Vienna)
(Continned on page 578)
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Yowser! A pip of a “Ham” station—and some results! it is operated under the
licensed call W80JA, by Joseph Daylida, of 1416 3rd Ave., Arnold, Pa.

Editor, SHORT WAVE & TELEVISION:
Herewith T am enclosing a photo of my
shack with the hope that you will find it
acceptable for your page, Short Waves and
Long Raves. My transmitter is xtal-

controlled, using a 59 tritet, a 46 buffer
doubler, and 46 in the final amplifier.
This was constructed partially from the
article by Jerrold A. Swank, WBHXR on
his low-powered de luxe transmitter.

LONG RAVES

Ry Ry

The receiver is built from a design which
appeared in Short Wave Craft about
three years ago. This employs a 056 as
detector and a 56 as audio. My mike is a
double-button type. The “rig” operates on
80 meters C.W. The monitor, which can be
seen in the rear of the photograph, is
also a product of Short Ware Craft de-
signs,

1 find Short Wave & Televisian very
valuable for DX'ing. I've worked all U.S.
districts and almost all Canadian on 80
meters, using a 2-tuhe receiver. My shack
is known as the “Home of Aluminum,” as
I have printed my QSL cards on foil-
backed paper.

JoserH DavLiba, WSOJA,
1416-3rd Ave,,
Arnold, Pa.

One Year's Subscription to

SHORT WAVE & TELEVISION
IFREE
for the “Best” Station I’hoto
Ciosing date for each contest—75 days preeeding
date of issue; Dee. 15 for March issue, ete. The
editors wiil aet as judges and their opinions will

be final. In the event of a tie a subscription will
be given to each econtestant $o tying. i

fNice going, Joe, and we certainly are
proud to puhlish this photo of your “shack™
in Short Wave & Televizion, We are flat-
tered and pleased to note that you have
made such good use of our constructinnal
articles. Here's hoping yow’ll find that gub-
acription which we ave awarding you for
your entry on this page of continued en-
lightenment and interest. Those QSL's
certainly look like business aborve your IR
cquipment. Ag for you other “Hams,” why
not take a lesson from WROJA and send
in dhat photo of your “rig”f—Editor.)

He Built 4 “S.W.C.” Sets and
Likes 'Em!
Editer, SHORT WAVE & TELEVISION:

T am one of the many who can truthfuily
say that they got started in short-wave
radio by reading Short Wave Craft. Last
year in June, I came across a copy of
the April, 1935 issue, and immediately be-
came interested in the Short Wares and
Long Raves column with photos of the dif-
ferent amateur stations. I made up my
mind to someday becaome one of them.

I've huilt four receivers described in
Short Wave Craft—among them the origi-
nal ‘“2-tube Doerle” with which I've ob-
tained excellent results. In Jfune, 1936 I be-
came a member of the Short Wave Leaguce.
In August of 1936, I took the “exam.” for
the Amateur License and received the call
W2KRBZ.

By the time I was 14 (Feb. 1936), I was
able to copy 10 W.I'"M. However, I didn’t
take the exam. hecause of inadequate tech-
nical hackground. When I went down, T
was stung with the new speed of 13 W.P.M,
which 1 passed casily. The fellows who
were sitting back waiting for the S.W.L.
to have the code test aholished helow 6
meters, should go down before the speed
is increased to 15 W.P.M.

1 like the Editorials, the Question Box,
and the Short Waves and Long Raves de-
partments the best. Right now I'm saving
up for my 1937 subscription money for
Short Wave & Television.

Bernard Bailey, W2KBZ,
16 West 117th St.
New York, N.Y.

s

7

f

= p—

Speaking of DeLuxe “Ham" Stations, Lookit!

.

Down in Clarendon. Va., we find this deluxe amateur station. WIFWT, It is owned
and operated hy Gordon O. Stone. This crackerjack shack “sports” an RCA model
ACT-10 transmitter, an RCA ACR-175 receiver, and last but not least—an RCA model
ATR-19 Transeeiver, which may he observed on the table at the left.

www americanradiohistorv com
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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
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Masterpiece V Has 20 Tubes and 2150 to 5 Meter Range

il e e i i
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New custom-built 20-tube, all-wave set has special 18-inch
dual cone speaker system reproducing sounds up to 9,000
cycles. 30 waw heam power amplifier incorporated, also
beat oscillator, phono. and mike jack, and built-in “volume
expander.”

R

Sy

L e

@® TWENTY tubes, when

properly used in a well-
engineered radio receiver,
will result in super-fine DX
reception, together with
high - quality reproduction.
Any up-to-date superhet re-
ceiver should have pre-am-
plification ahead of the first
detector and the new Mas-
terpiece V. designed by Mec-
Murdo Silver, has two
tuned stages of pre-amplifi-

cation.
Thanks to the careful en-
gineering design followed

in laying out this receiver,
all internal noise has been
reduced to a8 minimum and
the stations, even the DX
ones, roll in without the
usual “steaming” back-
ground noise frequently
heard in the average re-
ceiver, especially when the
station is a very distant
one or happens to be of low

The 20-tube Masterpiece V,
showing the giant 13" speaker.
Betty Titus stands less than 4 power. The electrical sensi-
feet tall. tivity of the Masterpiece

V is stated by its makers to be one-half a microvolt absolute or
greater from 140 to 18,000 ke., and 5.0 microvolt or better from
18,000 to 50,000 ke., where less sensitivity is needed for es-
sentially medium distance reception of the new ultra-high
fidelity 10 to 7.5 meter broadeast stations and 5-meter amateurs.
Wavelength range: This new receiver has an exceptional
wavelength coverage and the European as well as the American

Looking down on the chassis of the new 20-tube all-wave
receiver

broadeast spectrum are covered (2150 down to 10 meters) and
this set works on down to the 5-meter amuteur and television
wavelengths, so that the entire new broadcast band now opened
between 7.5 and 10 meters is covered.

The range of the audio amplifier and loudspeaker system in
this new custom-built set is 20 to 9,000 cycles.

Note the extra large 9” tuning dial previded on the Masterpiece
V. The huge 44 lh., 18-inch dual speaker is mounted hehind the
grill in the lower cabinet.

Seventeen of the twenty tubes used are of the new metal
type, while the two rectifiers and the “Magic Eye” tube are of
the glass type. Individual top cap shields are provided for the
grid caps at the top of each metal screen-grid tube.

A new feature is a band-pass selectivity switeh, which en-
ables the operator to switch the set over for the complete fun-
damental musical tone range of 4,000 cycles or else to admit
the full 9,000 cycle high-fidelity range without the usual alop-
ing off at the extremes of these ranges, which frequently muffle
and deaden the tone quality. In other words, true rectangular
band-pass selectivity is attained in any degree of selectivity.

A newly developed wolume expander is built into this set se
as to restore to the all-musical programs their full original vol-
ume range and tonal expression. When receiving very weak sta-
tions this part of the circuit acts so as to reduce noise to a re-
markable degree, thus enabling the reception of stations so weak
as to be lost in the local noise on the average radio receiver.

The dial is 9” in diameter and all 5 wavelength scales are
accurately calibrated in large easily-readable fizures. The dial
is fitted with a knife edge pointer thus eliminating the parallax
reading error found on many dials. The dial is colored so as to
differentiate its scales and reduce eye-strain.

A single tuning knob provided with a free-wheeling feature
is provided; in operation the single large tuning knob moves
the dial pointer at a 10 to 1 ratio as far as desired, and when
turning it in the opposite direction it provides a 50 to 1 ratio
for one knob turn, when the 10 to 1 ratio is automatically re-
sumed. (Continued on page 578)
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This diagram shows schematically the purpose of each of the
20 tubes used in the new Masterpiece V. (No. 586)

Names and addresses of manufacturers of apparatus on this and following pages furnished upon receipt of posteard reQuest: mention No. of article.
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® ONE of the latest

additions to the
Eilen line of short-
wave apparatus is the
model RX-17, a power-
ful, sensitive, and
highly selective 7 tube bandspread receiver. Designed for the
short-wave “fan”’ or the transmitting amateur who wishes a
highly dependable communications type receiver, this model is
proving to be extremely satisfactory.

Up-to-date in every detail, covering 8% to 3,000 meters, using
tuned radio frequency, electron coupling in the oscillator, a
powerful high-fidelity audio system, bandspread tuning, special
multi-colored illuminated airplane dial, smooth acting controls,
and finally a controllable electron-tuhe noise suppressor for the
elimination of certain types of noises, this model possesses
those features found in only
the finest of receivers. —

The importance of the lat- con

Front view of the RX-17 receiver.
(No. 587)

SHORT WAVE & TELEVISION

The RX-17-A
7-Tube “Band-Spread”
Receiver
By Guy Stokely, E.E.

Su 53 el
O)mEp CiSwt O i

for JANUARY,

1937

Examining the cir-
cuit diagram we find
that this new set uses
two 6D6, two 6J5G, one
76, one 42, and one 5Y3
hi-gain tubes as tuned R.F. amplifier, tuned electron-coupled
regenerative detector, powerful 3 stage resistance-capacity
coupled audio amplifier with a power-pentode output-stage deliv-
ering 3 watts of audio power to the built-in dynamic loudspeaker.
Also there is a full-wave rectifier and a complete built-in hum-
free power-supply.

Connections are provided for the use of cither a single-wire
antenna and ground combination or the use of a doublet an-
tenna. An automatic head-phone juck allows the use of phones
when desired. The latter feature is of some importance to the
“fan” who wishes to operate his set late at night without

disturbing the other mem-
—  Dbers of the family. When the
phones are plugged in, the

A rear view of the 7-tube receiver

ter feature cannot be empha- T
sized too much. On the aver-
age short-wave receiver, the
background nois e-level be-
comes very annoying when
the listener tries to tune
very weak signals. The re-
sult is that literally dozens
of those far-away stations

TTR
VAT

mn [ imaverk 1

sg_eaker is automatically cut-
off.
Ample shielding, a careful
arrangement of parts and
the use of electron-coupling
results in a sensitivity and
selectivity undreamed of by
the average “fan.” The use
of interchangeable coils,

are missed entirely by the
average “fan.” The newly de-
veloped noise-suppressor sys-
tem. as applied in the RX-17
overcomes this difficulty to a
large extent by means of the
clectrical system R2-R3-R14- +

well-known for their high
electrical efficiency, low
losses and convenience, is to
a large extent responsible
for the remarkable results
obtainable. A thorough test
of this model has demonstrat-

C1. The effectiveness of this

ed its capabilities for consist-

arrangement is astonishing. (Continued on page 577)

. 4-Metal Tube “Super-Gainer”

It is quite obvious that results are going to suffer if the oscillator stage
is subject to frequency drift or wabble. Elimination of these two annoy-
ances is handled very simply by using the modified Hartley, or electron-
coupled oscillator. This circuit provides an unusually high degree of fre-
quency stability, and signal drift is held to an absolute minimum.

The second detector in this case is quite a versatile stage. Here a single
6F5 performs the functions of three tubes; it operates as a conventional
second detector, the use of regeneration lends additional amplification te
the signal much the same as an LF. stage, and regeneration also makes it
possible to receive CW signals without the necessity of a beat osctllator.
Thus, the functions of an LF. stage, beat oscillator, and second detector
are all taken care of with but one tube, eliminating a lot of miscellaneous
parts and yet retaining a degree of simplicity in keeping with the rest of
the receiver.

Plenty of signal strength is provided by the 6F6 pentode output tube.
In fact, it is possible to operate a small dynamic or magnetic speaker with fair
volume on strong signals.

Construction of this receiver is remarkably simple. If one prefers to
make his own chassis base from blank electralloy or aluminum, the dimen-
sions given in the instructions may be followed. Or if preferred a punched
and drilled clectralloy base is available that has (Continved on page 577)

-

@ IN spite of all the engineering that has been done, and all

the multi-tube supers developed, it is not only possible, but
practical to get six or seven tube results from only three or
four tubes. It isn’t necessary to make each tube perform only
one distinct function, for there are available tubes which have
been developed to handle two and even three jobs when cor-
rectly employed.

The newest version of the Super-Gainer is presented here
for these who want good all-around performance, with a mini-
mum of tubes, and not too much expense.

Only four tubes are used; a 6L7 as a mixer-regenerative first
detector, a 6F5 as a regenerative second detector, a 6C5 oscilla-
tor, and a 6F6 pentode output stage. The regenerative first de-
tector is extremely sensitive and tunes quite sharply, actually
giving results that closely approximate those obtained by a
straight mixer-detector, preceded hy a stage of preselection.
Antenna coupling to this stage is accomplished by a very small
variable condenser. This method allows sufficient de-coupling
so that regeneration is still obtained in the first detector, even
when a rather long antenna is used,

Hookup of the “Super-Gainer” which uses 4 metal tubes.
(No. 388)

Names and addresses of manufacturers of apparatus on this and following Fages furnished upon receipt of postcard request: mention No. of article.
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PARATUS FOR THE “HAM”

NEW AP
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Condenser tester, H73.

LF. transformer, H76.

CONDENSER ANALYZER,
H75

® WORKING on radio apparatus

without adequate testing equip-
ment is tantamount to working in
the dark. With this thought in
mind, the new Triplett condenser
tester was designed. Complete tests
of all radio condensers from .0001 to
10 mierofarads—for breakdown,
opens, shorts, leakages and capacity
—are made with the Triplett Master
Condenser Tester. Results of all
tests are read directly on the dial.

Open eircuited condensers and
those having high-resistanee leak-
ages can be determined with every
possible eertainty. A.C. and D.C.
voltages are available for breakdown
tests up to 1,000 volts in steps of 2,
20, €0, 200, 600, and 1,000. The in-
strument pointer indicates infini-
tesimal leakares instantly.

For the capacity test, accuracy is
maintained by a line voltake rexu-
lator with unique shadow-type in-
dicator. Ranwres of the instrument
are: Scale A—.1 to 10mf.: Scale
B-—.01 to .6mf.; Secale C——.000! t»
.05 mf. There is also a GOOD-BAD
scale for electrolyties.

NEW LF. TRANSFORMER,
76

@ THE photograph shows the new

Meissner Ferroeart LF. Trans-
former, which employs new specially
designed trimming condensers,
which were breviously described in
this department, and the new “iron
core’ principle, These are available
in frequencies up to 3.000 ke., and
are claimed to produce tremendous
kain  with  exeellent  selectivity.

NEW OSCILLOSCOPE,
H77

@ THE oscilloscope shown in the

photo makes use of a new Neon
beam tube. The image is reflected
on a revolving mirror se as to
sweep it horizontully along the line
of vision. This sweep is controiled
by a variable-speed motor unit cali-
brated in R.P.M. The sensitivity of
the instrument is extremely sond:
une microvolt input is suflicient to
produce full-scale deflection of the
imaxe on the 4-inch calibrated
screen. The entire unit measures
85, "x10"x13” and weirhes 25
pounds. The photograph shows its
gencral appearance.

IMPROYED CONDENSER,

1178

® A NEW midget condenser suit-

able for short wave trunsmitting
and receiving apparatus has re-
cently been announced by the Bud
Radio. ~ The photorkraph clearly
shows the general construction of
this instrument and among its
features are lsolantite insulatiun,
highly polished brass material given
a special new treatment, which en,
ables the condensers to retain their
brightness over an indefinite period
of time. The rear hearing, as can
be seen from the photograph, is a
heavy close-fitled collar to insure
perfeet shaft aligcnment, accom-
panied by a specinl spring which
forms a constant contact on the
shaft, insuring quiet operation and
low cantact resistance.

545

Improved condenser, H78.
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ADIRECT-
READING

Ahove—DNModel 1295 Modulation Monitor.

® MODULATION of transmitters is prob-

ably the most misused term in the
language of radio amateurs, In the past,
operators of most phone stations have de-
pended upon the ear, variation in the an-
tenna ammeter, or the pickup loop with a
light buib to determine carrier shift and
modulation percentage.

It is a commonly accepted fact that the
human ear is insensitive to determine
quantity or quality in the change of
sound. The antenna ammeter and the
loop and light method are equally unre-
liable.

Operators of voice transmitting sta-
tions have reason for being interested in
a modulation monitor that will permit
them to accurately determine modulation
of their transmitters. In the first place, a
transmitter not properly modulated
wastes a percentage of the power gener-
ated by the oscillator. The amount of
power lost is in direct proportion to the

Modulation

By F. E.

percent under 100 at which the transmit-
ter is modulated. Very few operators are
certain of the percentage of modulation
of their transmitters, or how much dis-

Wenger
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IN THE NEXT ISSUE:

Every “Ham” should read the
article by George Shuart,
W2AMN, in the February issue
describing a new 10 and 20 meter,
medium-power transmitter of lat-
est design and using the newest

tubes!
* * E 3

A e e e e e’
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The short wave “Fan” will find
plenty of interesting articles in
the February issue—among them
simple receiver designs which can
be easily constructed at nominal
cost.

* * *

Part 3 of W2AMN’s 1037
Desk Type Transmitter” will ap-

ear.
p *

Television and Short-Wave
News will be presented in our
usual conecise manner, with plenty
of pictures and diagrams wher-
ever necessary.

PO OPPNPPwN

tortion is present, and if so, whether or
not it has to do with the audio or radio
frequency end of the transmitter.

The newly designed Triplett Modula-

www.americanradiohistorv.com

Percentage Meter

tion Monitor overcomes the objections
applying to modulation by observing vari-
ation of the antenna ammeter, or by the
loop and light method. It indicates di-
rectly on the dial the percentage of modu-
lation from 40 to 120. All readings are in
full-wave peaks.

In addition to the modulation scale,
there is a carrier meter that indicates the
carrier reference level at which the moni-
tor is to operate; and which, secondly,
shows any carrier shift during modula-
tion (an indication of inequalities in the
positive and negative peaks).

The Model 1295 Modulation Monitor is
faectory calibrated and no further calibra-
tions are needed. The Type 76 tube can
be changed without affecting the calibra-
tion of the instrument.

There are no complicated connections,
nor checking procedure, in operation of
the modulation monitor. It is necessary
only to connect the line cord to the A.C.
line, throw the “OFF-ON" switch to the
“ON” position; conneet “GND” post to
the ground, and (Continiued on page 587
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Diagram of the Modulation Monitor (593)

Names and addresses of manufacturers of spparatus on this and following pages furnished upon receipt of postcard request; mention No. of article.



www.americanradiohistory.com

546

THE RADIO AMATEUR

Conductled by Geo. W . Shuart
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Tubes of New Design for the Amateur

® MOST of our readers are familiar

with the now famous 6L6 heam tube
which gave excellent results at frequen-
cies as high as 60 megacycles, despite
the fact that it was not designed for
that particular purpose. The new RCA
807 1s especially designed for radio
frequency operation and follows closely
the outstanding features of the G6LG.
Its elements are arranged in much the
same manner as the 6L6, employing
the new beam principle. However, they
are enclosed in a glass envelope and
provided with an isolantite base. To
further improve the efficiency and in-
ternal shielding, the plate lead is
brought out to a cap at the top of the
envelope. Two of these tubes in a
push-pull Class “C” amplifier are cap-
able of delivering better than 50 watts.
and with the addition of proper shield-
ing can be put to all of the uses de-
seribed in this magazine, wherein the
GL6 metal tube was employed.

It would seem that the shielding is
a very important part in the operation
of this tube in order to obtain full
advantage of the beam principle; that
is, shielding between the tube and other
pieces of apparatus such as the coils.

The technical data for this new 807
tube, as provided by the manufacturer,
is given in the following table for sev-
eral classifications and should be fol-
lowed within fairly close limits for
long tube life.

-

The amateur experimenter interested
in high-frequency transmission, will find
the tubes herein described exceptionally
valuable. They are the result of the
natural trend of manufacturers toward
increasing operating efficiency at fre-
quencies of 14 megacycles and higher.

i .

TRANSMITTING BEAM POWER R-F
AMPLIFIER RCA-807
(PRELIMINARY DATA}

HEATER VOLTAGE

(A.C, or D.C.) 6.3 Volts
HEATER CURRENT 0.9 Ampere
MUTUAl. CONDUCTANCE,

For plate cur. of 72 ma. 6000 Micromhos
DIRECT INTERELECTRODE

CAPACITANCES:

Grid-Plate (With external
shielding) 0.2 max. mmf,
Input 11.6 mmf.
Output 5.6 mmf.
MA)\IMUM OVERALL
GTH 5% "
MA‘(!MUM DIAMETER 20
BULRB ST-16
CAP Small Metal
BASE Medium 5-Fin, Ceramic

MAXIMUM RATINGS
A-F POWER-AMPLIFIER AND MODULATOR

Class AB,

D-C FPlate Voltage 400 max. Volts
D-C Screen Voltage 300 max. Volts
Max.-Signal D-C
Piate Current*
Max.-Signal D-C
Plate Input*

100 max. Milliamperes

40 mux, Waltts
Plate Dissipation® 21 max. Watts
Screen Dissipation® 3.5 max. Watts
*Averaged over any audio-frequeney cycle.

R-F POWER AMPLIFIER—CLASS B TELE-
PHONY

(Carrier conditions per tube for use with a
max. muodulation faector of 1.0)

D-C Plate Voltage 400 max, Volts

D-C Screen Voltage 300 max. Volts

D-C Plate Current 80 max. Milliamperes

Plate Input 32 max. Watts

Plate Dissipation 21 max. Watts

Screen Dissipation 2 max. Watts

PLATE-MODULATED R-F POWER AMPLI-
FIER—Class C Telephony

(Carrier conditions per tube for use with a
max, modulation factor of 1.0)

D-C Plate Voltage 325 max. Volts

D-C Sereen Voltage 250 max. Volts

D-C Grid Voltage =200 max. Volts

D-C Plate Current 83 max. Milliamperes

D-C Grid Current 5 max. Milliamperes

Plate Input 27 max. Watts

I"late Dissipation 14 max. Watts

Screen Dissipation 2 max. Watts

R-F POWER AMPI IFIER AND OSCILLATOR
“lass C Telegraphy

Key-down cundltluns per tube without modu-

lation*

D-C 400 max. Volts

n-C 300 max. Volts

h-C =200 max. Volts

D-C Plate Current 100 max. Milliamperes

D-C Grid Current 5 max. Milliamperes

Plate Input

40 max. Watts
Plate Dissipation 21 max. Watta
Sereen Dissipation

3.5 max. Watts
Typical Operation:

Plate Voltage
Screen Voltage
Grid Voltare

Heater Voltage 6.3 6.3 Volts
D-C Plate Voltage 300 400 Volts
D-C Screen Voltage 250 250 Veolts
D-C Grid Voltage —-50 —B50 Vults
Peak R-F Grid
Voltage 80 80 Volts
D-C Plate Current 95 95 Milliamperes
D-C Screcn Current 10 9 Milliamperes
1>-C Grid Current
(Approx,) 3 2.5 Milliamperes

| —
| .
! oy
N r
11 [

cially
service.

A hew

cillater

Left—The
type pentode,
for

Above—The
my Acorn pentode,
for uitra-high frequency ap-
plications,
and LF,

Right—The 151 Gammatron.

transmitting triode,
particularly for high-efficiency
operation,

Extreme right—The RK-37
is also designed for ultra-high
frequency operation as an o0s-

high efficiency is desired.

new 807 Leam
designed espe-

radiv frequency

956  variable
designed
especially in R.F.
amplifiers.

ultra-high frequeney

designed

or amplifier where

s

s«  RAYTHEox

RK-37

.' b

> e -

——

Names and addresses of manufacturers of apparatus on this and following pages furnished upon receipt of posteard request: mention No. of article.
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Driving Power

(Approx.) 0.2 0.2 Watts
I'ewer QOutput
(ApDprox.) 17.5 25 Watts

*Modulation essentially negative may

New High Frequency Tubes

547

the order of 60 megacycles with re-
markably high efficiency,

As pointed out by the manufactur-
ers, two of these tubes in a radio tele-

L

be used if the positive peak of the audio-
frequency envelope does not  exceed
1156% of the carrier conditions,

9536 Acorn Tuhe

An addition has been made to the family of
Acorn tubes in the form of a super-control R.F.
pentode. To make the picture clearer, this tube
may be likened to the type 58. while the type
954 previously deseribed in this magazine and
well-known to our readers, is similar to the
type 57. The use of this type tube permits the
control of gain ir an amplifier by varyving the
grid bias and is suitable for AVC circuits,
greatly eliminating the danger of overload and
c¢ross-modulation,

This tube should take the place of the Y54 in
R.F. amplitiers which require a super-controlled
R.F. pentode. The complete technical data s
given in the following table.

TENTATIVE CHARACTERISTICS
{956)
Heater Voltage
(A.C. or D.C.)
Heater Current
Plate Voltage
Screen Voltage
Grid Voltage (Minimum)
Suppressor
I'late Current
Screen Current
Plate Resistance
Amplifiention Faetor
Mutual Conductance
Mutual Conductance
(at —45 volts bias)
Grid-Plate Capacitance
{With shield-bufle)

6.3 Volts

0.15 Ampere

250 max. Volis
100 max. Vults
-3 Volts

Connected to eathode at socket
5.5 Milliamperes
1.8 Milliamperes
0.8 Megohm

1440

181H1 Micromhos

2 Micromhos

0.007 max. mmf.

Input Capacitance 2.7 mmf.
Output Capacitance 3.5 mmf,
RBulb T-4% ¢

134 Gammatron

The type 154 Gummatron represents for the
amateur a tube of the medium voltage variety
and is capable of functioning in a number of
roles, This tube will operate at frequencies in

A AR A A A A et e A

e

graph transmitter operating at 1,000
) volts on the plate, should supply ap-
proximately 300 watts and in telephone service
with the same voltage 250 watts may be ob-
tained,

Referring to the following technical data sup-
plied by the manufacturer, the reader wiil ob-
tain a clear idea of just what can be done with
this new tube.

154 Gammatron

Audio—Class A Plute Voltage

Power Output

(single tube) 500 volts 3.5 watts
TH0 volts 9, watts
1000 volts 13.5 watts
1250 volts 15.5 watts
Audio—Class A Plate Veltage  Power Output
2 Tubes 500 volts 7. watts
push-pull) 750 volts 20, watts
1000 volts 353. watts
1250 volts 40. watts

i
New high frequency tube of interest to

every amateur. Note the side ¢ap terminal;

both caps are of the heat-radiating type.

e Ak o i

sty

e

Audio—Class B Plate Voltage  I'ower Out put

(2 tubes) 750 volts 150 watts
(I'eak driving 1000 volts 200 watts
nower 10 watts) 1250 volts 225 watts
1500 volts 250 watts

Carrier Power
Radio—Class B Plate Voltage Qutput
{sinygzle tube) 750 volts 18 watis
(Driving power 1000 vaults 25 waits
5 watts) 1250 volts 26 watts
1500 volts 28 watts

Carrier I'ower
Radio—Class C Plate Voltage Chutput
{(single tube) 760 volts 85 watts
(Driving power 1000 volts 125 watts
10-15 watts) 1250 volts 165 watts
1500 volis 200 watts

(Continued on page 581)
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A High-Gain Single-T be Phase Inverter

O TO operate two tubes in push-pull,

1t 1s necessary to furnish the grids
of these tubes with signal voltages that
are equal in magnitude and 180 de-
grees out of phase. Practically, this

requirement is satisfied when the sin- the

inverter described is non-degenerative
and is capable of driving two 6F6’s or
6L6’s to rated Class A output.

The circuit of the proposed phase in-
verter is given here. The secondary of
feeds the diode

i-f transformer

nitude and opposite in polarity with
respect to ground, the output tubes op-
erate in push-pull,

In order that the a-e¢ voltages across
R: and R, will be equal in magnitude
and 180 degrees out of phase, the ¢a-

gle-voltage output of a second detector
or a-f amplifier is converted into two
voltages of proper magnitude and
phase by means of either a suitable
transformer or a resistance-capaci-
tance network. The resistance-coupled
arrangement, called a phase inverter, is
often preferable for reasons of econ-

(D) of a 6H6 to supply audio voltage;
the primary of the transformer feeds
the diode (D:) to supply a.v.c. voltage.
The audio voltage that appears across
R: is fed to the grid of a 6F5 through
a coupling condenser (C.). The output
of the 6F5 appears across resistors R,
and R. Because the potentials of

pacitance across R: must be equal to
that across R.. This requirement places
restrictions on the assembly and the
physical size of the components, Con-
denser C. should be physically small
and should be mounted as far from
large grounded objects as space per-
mits. - R, R;, Rs, Ci, and C: should be

omy. points (e) and (f) are equal in mag- mounted close to the sockets of the 6H6
Phase inverters and the output
‘nay be kdiVilded in)- 1 ETRANS ~ 10 AVC FILTER tu})es and to th?
to two kinds: (1 E volume contro
those requiring two -~ ’:— — [ ,—____.'/6096 (R:); it may be
tubes and (2) p g | 4 l, R3 il il 6LE necessary to extend
those requiring on- - 50.000 Q] " the shaft of the
ly one tube for = o . OHMS ey Y i volume control in
proper phase in- = = 7 order that it be
version. A disad- 1 |b : placed in the most
vantage of the two- ' desirable loeation.
tube type is the The lead to the cap
relatively high cir- of the 6F5 should
cuit cost. The dis- not be shielded.
advantage of the R: and Ra are fil-
usual single - tube ter resistors. They
type is the loss in serve to minimize
gain due to degen- 676 the r-f voltage that
eration in the ca- — el can appear across
thode e¢ircuit; in B the volume control
some instances, it T/,.,-" a b3 — 110V,AC afr;_d to 1'¢;duce the
is necessary to J R7 e 6 = . A effects of capaci-
compensate for this | 154 10 0%37009- 20‘&3%/ i L Ol L x o L %IE _l‘I:@JL‘_, tance from point
loss by an addi- 500 MmF G, _ B+ A R e (a) or (b) to
tional stage of ground. If point
amplification. The Diagram of new phase inverter circuit developed by RCA engineers. It is non-de- (Continued on
single-tube phase  generative and is capable of driving two 6F6’'s or 6L6's to rated class A, output. page 586)
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Our Short-Wave “DX” Editor

Winner of Thirtieth "S.W. Scout” Trophy.
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ARRL. DANML = ]
CW. W.AC

(12,8 PHONE. W AL, jidid,
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This is the third article by Mr. Miller.

We shall be glad to have

e

our readers send us suggestions, as well as data on new stations not

mentioned here.

Farae ey

g

Queries should be accompanied by a 3-cent stamp.

Fapara. ¥

. iy

® HERE '’tis December again, and we

always have a warm welcome for
this harbinger of a season of quiet re-
ception, with the resultant excellent DX
weather experienced DXers have
learned to expect. o

This season brings with it such con-
ditions that one can really “open up
his receiver, especially on the weaker or
more distant signals, without hearin 1
an imitation of the w.k. “frying pan.

We would like to stress here the im-
portance in successful DXing of a thor-
ough knowledge of one’s dial. Accurate
calibration of a receiver is of great as-
sistance in identifying many distant
and weak stations, which one could not
readily identify, otherwise.

For instance, if a DXer wants to log
CQN in Macao, China, and he has the
correct dial reading of VK3LR in Aus-
tralia, on 31.3 meters, and tunes every
Monday and Friday from 7 to 8:30 a.m.,
just to the low frequency side of 3LR
he may one day hear CQN'’s signal “_reli
enough to log and verify! So, by using
a known station’s dial readings, one

Yodsn, Sefptenber 5, 1936,
Lenr Eir,
F(‘ Ve »t on YB3, I N
e

a5 Pyt N 3

oL have on April ljth 1936 from
195.38 £111 11.91 nd on thess Jats YPAG has
Peon tranmattting from 10.30 t11l 1l.of oWT.

Sincersly Fours,

The Chie? En,lneer of *he Tovt.
65k, Telsgraph- and oh, na

A Lt ez

trict.

“YBG"” Sumatra verifies! This rare veri
is one which any DX'’er would be proud
to own!

This “FB” QSL can be easily earned by trying for ZBW, now
Best at 7:00 a.m.

HONG KONG

on 9.53 me.

IBW

The Hongkong Broadcasting  Station  thank you for YOLIT
N and take plemsiire in

[ ""].
(Qash  Secretarv 5{-% AMFEJE-"‘H

g Kong Broadcasting Committee
Pest Oftice Box No. 200 3

communizaion dated
seonbirming your reception of ZBW on 30 1€

may be able to estimate
closely a desired station’s
dial settings, or to identify
an otherwise unknown or
weak signal.

Italian Africa Leads!

This last month (Oct.)
has seen much activity in
Italy’s African colonies,
and we are certainly
grateful for the opportu-
nity to add several Afri-
can ACES to our log!

We now welcome a new
Addis Ababa station to the African
short-wave spectrum. IUG, on 15.45
me., which has just made its presence
known here. It was heard one morning
at 7 a.m. calling Coltano, Italy, IAC,
17.76 mec., and Celtano coming right
back. We heard music on 15.45 mc.,
just before 7 a.m,, but thought this was
just a SW “BC” (broadcast) station a
bit off the 19 meter “BC"” band, due to
our dial slipping. But what a pleasant
surprise o return shortly and find we
had really heard a new Addis Ababa
catch!

There’s the thrill in short waves!
The unexpected, that “One never knows
what to expect” feeling!

Ashley Walcott, whose *“dope” we
certainly appreciate, forwards from
San Francisco, the following data on
IUG. Ashley has heard IUG daily out
there from 9:15-10:30 a.m., phoning
IAC on 1776 mc. IUG will call
“Pronto, proto, Coltano,” and IAC will
answer with “Pronto, Addis Ababa.”
IUG has a rather weak signal so tune
cml'efully. IAC always has an R-9 sig-
nal.

IUC, also at Addis Ababa, 11.955
me., continues to be a “regular,” be-
ing heard almost daily around mid-
night with a good signal. (See pre-
vious issue for complete data.)

iTK, 16.385 mec.,
located at Moga-
discio, Italian Som-
aliland, is often
heard in early
mornings, about 5
to 6 am. You can
hear this rare DX
catch if you try
daily for a week
straight, at about
the time given.
Who wouldn’t like
to add this FB
catch and new
country to his log!

IDU, 13.38 mc.,
located at Asmara,
Eritrea, is believed
to be again phon-
ing, after a long

ATATIHIN

LChansaian

[R5
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Dear Radio
Listener

.;.lfr.:;-:..n‘a'-,:'ﬁ ;’?ﬂ...l..l‘.'m

this will verify

your report on
AL ms
PHONE _ -
TRANSEISSION
Sl o A9%
L nes 195 oF -

my

Hind Hegards

= ZE1JR

—{;"_.f i L-"l:-f--l-‘?fl-q_r"'
Tinil B C el B T (LR T =

AN OPERATOE OF IE 1JR
En PO SE (R

L
e e

LLL LR
MY & DAVIDSON. PO. Bee 870. SALISBURY. 8 Hindsas

’I-‘h-l! “FB” DX catch was logged last Decemher at 3:00
p.m. on 14044 ke. phone.

Try for ZE1JR!

absence from the air—or so it would
seem from the total lack of reports
lately. This signal was heard several
times, around 6 a.m. and at 1 a.m. As
IUC was also on at the same time, it
would be quite possible that these two
were in “contact” with each other.

These four Italo-Africans usually
work Italy, so we suggest checking
with the following stations, if any of
the above signals is believed to be
heard. Finding one of the following
stations also in operation, one can feel
quite certain that he actually is hearing
the African station.

Here goes: IRY, 16.12 mc., IQA,
14.73 mec., IBC, 17.62 mec.—all located
in Italy. When reporting any of the
Italian-African stations, address re-
ports to, Ministero della Marina,
Direzione Centro R. T. Autonoma R
Marina, Rome, Italy. Send a “reply
coupon,” too!

Canary Islands

EAJ43, 28.9 meters or 10.38 me., lo-
cated at Tenerife, is a new “African”
which anyone can log and verify, so
good is their signal. The station man-
ager, Senor Enrique Diaz Exposito,
dropped us a letter requesting our re-
port, so let’s all answer his request,
pronto, hi! This is a sister station of
EABAB, and has the same QRA: Ra-
dio Club Tenerife, P.O0. Box 225,
Tenerife, Canary Islands. The sched-
ule is datly from 2 to 3:30 p.m. and 6
to 9 p.m. Power is 4 kw. and six lan-
gauges are wused, English included.
Enrique adds, “Special news from
Spain!” Enrique also adds having re-
ports from the Philippines, Japan,
Chile, Argentina and Peru, so they
ought to be easy for you rabid DXers.

Java

We have a late communication from
Ashley Walcott which informs us that
after January 1st, 1937, the Javanese
radio network will not verify any re-
ports on the commercial telephone sta-
tions! This does not include the regular
broadcasters, those stations broadcast-
ing music. (Continued on page 576)
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A World S-W Station List

AND Complete List of Broadcast, and Telephone Stations
REFISED All the stations in this list use tele- tions or other important data that you
phone transmission of some kind, iearn through announcements over the air
M Thl Note: Stations marked with a star % are or correspondence with the stations.
{]ﬂ the most active and easily heard stations Stations are classified as followa: Ce=
. and transmit at fairly regular times. Commercial phone. B—Broadcast gervice.

Please write to us about any new sta- X—Experimental transmiasions.

Around-the-Clock Listening Guide

It is a good idea to follow a general schedule during bright daylight, listen between 13 and 19 band is generally found best from about 12 ma.

as far as wavelength in relation to the time of meters (21540 to 15800 kc.) until 7 a.m. (After dark, results ahove 35 meters
the day is concerned. The observance of these To the east of the listener, from nbout 4 p.m.- are usvally much beuer than during dayllzht)
simple rules will save time. 6 a.m.. the 19-35 meter will be found very pro- These general rules hold for any location in the

From daybreak till $ p.m. and particularly ductive. To the west of the listener this same Northern Hemisphere.

Short-Wave Broadcasting, Experimental and Commercial Radiophone Stations
NOTE: To convert kc. to megacycles (mc.) shift decimal point 3 places to left: Thus, read 21540 kc. as 21.540 mc.

3'1,(600 kc. WZXDU f 20040 kc. OPL | 18680 kc. OCl | 17760 kc. DJE | 15660 kc. JVE
ATLANTIE BrbaseasTinG | SeoroL i le ™ e aian | O Lits. "PERY | CaroapCASTING House | & mATARMEE AN
CcO., |
:‘!'-’“y:lAwDAISBOCNdaT'\,IES lﬂNnvmc Works with ORG in morning Works “rnlim‘ylis.e‘ stations IZBIEI.’:‘E’I'P.’I §E5;“I‘l :m - 156"2hz;ci(é“. 3'5 .;vF
o sun 12308 85 o | 20020 ke. ~ DHO | 18620 ke. GAU 17760 kc.  IAC | | se'muws
31600 ke WAXCA | ) nalilo¥iiany 1o eyt mues U0 |0 iy e U5 Y w0
meters orks S. America, mornings s e i Calls ships, 6:30-7:30 a. m. 15460 .
RGO 19900 ke, LSG | 133;; PP Fzs 17741 ke. — HSP -cﬁcf co".;-;@a':ar:::'!
381600 gk::: tVV8XA| | uorzi':z: gﬁmn:. i d c,' - -c.w 1‘\»'4263('0“:"9??&1 BOLINAS, CAL. '
STROMBE RG 3:§Lsou co. | _ Tests irraguiarly, daytime ::.':G ':r u'"?-‘r’ c':nm:n | 0 ke ‘oM | 15415 ke.
Retays WHAM dEally 30 am.e 19320 kc. WKN | e o o meeine .1 ?650 g XGM -C- 'l'(-fs 'M'"'Kwo
12,05 a G pwp S meters | 18340 kc. WLA | °© ﬁ“:”lé“" CHINA Phonst Hawsil 27 o.m.
31600 ke, WeXWJ | SRy oy it 1752";,’.:;"“'“ “DFB | 15370 ke. #HAS3
- 494 alls nolam A me . etars
e e (13680 ke, CEC 18310 ke,  GAS |, nai St | oaueartt ey
Daglymﬂ g.m;nl?'.zsoul.m. o SANTIAEO CHILE -G~ 16.38 meters | Works 8, America near 9:45 a.m. 15360 k z'&
B 12 M. _ * Buenos An;rt':n:nd Colom. czﬁlsa':' 5"‘“;:.:53. \ 17510 kc. VWY2 oy '905-3 m“nD
21540 kc. W8XK 19650 kc. LSN5 = — | TS R REICHSPOSTZENSTRALAMT,
-B- . 18299 kc. YVR | Works Rugby 27 a.m. ZEESEN. GERMANY
w:srmcuousz ELECTRIC HURLINGHAM Alr!'uzurma - 16.39 meters ‘ Y ___Tests irreguiarly
2 T fovos KoKA | . Calls Euraps, “deytimg wamacAv. ViNEzueia | 17310 ke, W3XL | 15355 ke,  KWU
X 19600 kc- LSF T COTRRY: MOrRIReS .xHATIO”AJE énﬁ:)'ru co. ~C- 19.53 meters
21530 ;%’.Ew‘.r':n GSJ “ "mﬁ:él g':t‘.';"oz- !68.250 ltfs' meters FTo BDU‘I”-P!: Blflgetﬁarlpv" 8 Phones Pl:‘ln’e"'."s‘nt}" fanan
8.8.C. BROADCASTING |  Tests_ireguioris. 2 davtime | o gsi':f,'.,f RANCE 117120 ke. W00 | 15340 ke. ¥DJR
Ho LONDON. ENGLAND 19480 kc. GAD t . -C. l; 52“ 'ﬂ;“féo 'aégo,gm':%g%ms"uous:
21520 ke. W2XE | c- Rughly metes 18200 kc. GAW | océng;lﬁa'l;l'fi'u.ﬁ. BERLIN. GERMANY
Areantié GEATEasting. | werk vl i W sy | aucd® S | 17080 ke, GBC 15330kc.  W2XAD
485 Madlagn FAve., N.Y.C. 19355 kc. FTM — | .c. 17.56 meters e
Relays WASO 7:30 it bom. | 10" LU0 18135 ke PMC RUGBY. ENGLAND 'S"ﬁﬁﬁ'ec%k%"""" 7o
21470 ke. K GSH | 3], Assiee. rRance S 188 meters Salk BN Rslay
. s Calls_Arganting, mernings | “C" g4 NOOENG: TAVA 16270 kc. WLK WGY 10 2.m.-4:30 p.m.
-8 DAVENTRY. 19345 kc.  PMA | _Phones Holiand, ‘siriy s. m. .C- 18.44 metere 15310 kc. GSP
8,8,0- BROADCASTING | -8,C. ~ 15.51 moters 18115 ke LSY3 uwnsnczwu: U A e TSRt
AN EN.- N e catle. "l?nﬂfn’fisngﬁv:m | -c. 1856 meters Ara.. Braz. e Peru._daytime B.8..." BROADCASTING
21420 ke.  WKK 1§o§:égofm '?,":.WE:; "‘;'.‘.{.Egi"fggj 16270 ke. =~ WOG | puodi®ciavo
-C- 14,01 meters Ce P OO DL R e A ey et rregular, 6-8 p.m.,
| AMER, TEL . go., :
ot SR B | g B, | 18000 Ke, | GAB| P, |15290Ke. LU
- — orks w rance mornings -C. o
[ 21080 kc. PSA | 19220 kc. WK‘F R 5-".3::‘:“ 1624°|:‘3' vors KTO nu:uogLArnU:"snanesn.
;3.0 DE ',A’ﬁgmto BRAZIL c.LAwnEN“coEv':.LthEl N1 Ll el NG S ¢ MARILA. P 1, : Daily 7mlm~4:5A6 p.m.
works WKK Daytima | __Calls_England, daytime 17810 kc. PCV _c_'"' o T:"m_.fd :h " 15280 kc. % DJQ
21060 kc. WKA 169200 l:‘g' stora ORG | © Kg“,}","" ‘HQOLLAND 16233 kc. FZR3 P T LIt TSP TTe
ClawrenotVIEUE, n. 5. | CRuvsstieor BtLeium alle Jave, 8-0 - m S T T S T i
Cails Englaad _Works with OPL mornings 17790 kc. GSG Calls Paris and Pacifie Isles. Sundays 10:10 a.m.-12 20 p.m.
51020 kc....- SSNE 19160 k::’. o GAP | "s. " 1635 motes 15880 kc_ FTK | 15270 kc. %wW2XE
e nunum;mn ARe. -c.c-'lllls"f&rmlsl:m:gﬁ;‘[:m HOUSE, LONDON. ENGLAND | ** oT. ASSIBE, ¥ RANGE Aruu'ncc%‘l:‘?’:omsnua
LINGHAM 6-8:45. 0 a.m.-i2n, _Phones 8aloen, merning 485 Madison Av.. N.Y.C.
88 m-5 0 n 19020 kc. HSSPJ S k CEC Relays
T A S T T 15.77 moters 17780 kc *W3XAL 15865 kc. WABC daily. t-8 pm.
20860 kc. EHY-EDM B en e e b s O SANTIAGO. CMILE 15260 kc. - GSI
e MADRID SFAIN 13970']"":.' .'M.GAQ ""umg"lin%rc')l?(mu cp- Waorks ut.!;::"zm.‘ stations -B- :ﬂ sﬂzmd;rl
Works 8. Ameriea, mernings. il st “ I Relays V;J.Zm?sl’ymm 8ul. 15310 '—‘c' TE B.C., BROADCASTING
20700 I(C. LSY RUGBY. ENGLAND ® HOUSE LONDON, ENGLAND
A T Calls 8. Afries, morninge 17775 kc. PH' «Ce 12:15. 3-45_,__19_
T MONTE GHAWDE 18890 kc. ZSS | -e- 16.88 moters """L"‘G"‘é"" ARaenTiva 15252 kec. RIM
ARGENTINA . i HUIZEN. HOLLAND _ Brazil and Eurose. daytime | -c. 19.67 meters
T treaty Bupneot i Rrmes | i | 50760 ke IVT | AN Baen,
_2(2380 kf' otors GAA 18830 kc. PLE -11760 lks.‘s:s.mxnvvzx£ FremicWarcho tuisa. | 15250 ke, WIx_[
Ca'llllelar\;;ntil:l‘la.L:rua?Il. S AN” ’:ENG JAVA ATLAN"CG%';#'?DCASTING |rr||nl|..<rtrn fth l':tornatl -8- BOS!I’:),N MASS
mornings Clll- Heiland. early a. m. 485 Madlson Ave., N.Y.C. and early morning irregular, in merniag
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550 SHORT WAVE & TELEVISION for JANUARY, 1937

15245 kc. K% TPA2 | 14845 kc. 0CJ2 | 13390 kc. WMA [ 11880 ke. X TPA3 | 11680 kc. KIo

. -B- 25.23 meters -X- 25.68 me
B Aot e ALY R 1 A O AwREHCEVILLE N, I “RADIO. CEEENEA:L" &::uli:ﬁmuarm.l
PARIS, FRANCE Works other 8.A. statfons Phones England 2.5 a.m., 12:15-6 p.m
Serviea de fa Radiodiffusion . daytime merning and afternoen . a.m., 12:15-6 p.m.____ 11595 '(C- VRR4
] ‘3’;%..’."“""""" 14653 kc. GBL | 13380 kc. DU 11875 kc. *OLR | . 25.87 meters
' | .c. 20,47 meters -C- 22,42 meter 25.24 meters STONY HILL, JAMAICA,
15230 kc- HSEF-' RUGBY, ENGLAND ASMARAZERITREA: AFRICA PRAGUE. CZECHOSLOVAKIA | B.W.L  Works' WNC daytime,
=B Works IVH H 1-7 am. Works with Rome daytime Daily "lgl‘l]:l: ;-z’nimMon and 11560 kc- V|23
lrreﬁelgfxl?oﬁ BSII?)MIM 14640 kc- TYF 13345 kc. YVQ 11870 kc *WSXK oX- meters
L e 2049 meters C- 22.48 meters L AMALGAMATED WIHELESS
15230 kc. % OLR RIS, FRANCE “MARACAY, VENEZUELA AUSTRALASIA
-B- 19.70 meters wor‘ks Sliﬂnn and Cairo 3.7 ___ Calls Hialeah daytime WEBTfNGHb?'!_JGSE ELECTRIO FISKVILLE AUSTHALIA
PRAGUE M. 12 0.-2:30 pom. — co. Calis Canada -vanlnu and early
CZECHOSLOVAKIA 13285 kc. CGA3 PITISBURGH. PA. __ om. )
p— wreepuiar | 14600 ke. JVH «C. 22.58 meters el i 12 m 11500 kc. COCX
15220 kc. wPCJ | -8c- ui&’fi."“ffr'-ku DRUMMONCDAVILLE. QUE., Relays KDKA “B- 25.96 metors
"B wv. PRILIPS HADIO ——fhones Eurcpe 48 o.m. LN PRI 11860 kc. YDB Relays MR SUBA 1y
EINDCHOVEN. HOLLAND | 14590 kc. WMN | . __ — | 8- 25,28 metors 5 pomeel pms
Tues. 4:30-6 a.m. P 50 moters 13075 kc. VPD Rt 11500 kc PMK
LU el CLAWRENCEVILLE N. ). | x. 22.94 meters SOERABAIA TAVA .
Sun, 2:30-8:30 a.m, Sat. 7:30 p.m.-2 am. (Sun.) | Jg.c.  26.00 meters
Phenes England SUVA, FIJI ISLANDS Daily 10:30 p.m.-2 a.m. DOERG
15210 kc. *WSXK merning and aftorneen Dally exe. Sun. 12:30-1:30 w.m. BAN . JAVA
19.7; 14535 kc HBJ 12840 ke woo 11860 I(C- GSE 11413 kc. CJA4
WEBTINGHDUSE ELECTRIO . [ 8- 2528 meters . 26.26 meter
ME GO -8. 20,64 meters -C- 23.36 meters AVE 'rkv DRUMMONDYILLE,
Pmsauucu. PA. RADIO NATIONS, = OCEAN GATE. N. I B.B.C., BROADCASTING e
9 a.m..7 p.m. GENEVA. SWITIERLA _ Calls shim | woise,” LoNDUN NGLAND | Tasts with Austnlin irregutart
. Refays KDKA Brnldealtl irreguiarly 12825 k" CNR 11855 K in evening L y
15200 kc. % DJB 14530 ke.  LSN 12825 ke 11855 ke. “osp 11280 ke.  HIN
B aroantiEHNE Mouse | HURLINGHAM " KRGENTINA rgn'.nrsnﬂofnfsﬂfagyﬁ'ﬁ- BROADCASTING Wouse. | -B. 26_metors
BERLIN. GERMANY Calls N.Y.C. afternoons Stations, Rabat, Moroecs BERLIN. GERMANY LA VDZ DEL PARTIDD
-Bils. 5:35- 11 ——
-

- roadcasts, Sunday, 98 m. irregular, ;35 a.m.-4:30 p.m,
220 w.m. | 14500 ke.  LSM2 ;23"00' ksc_"" “IAG | 11830 Ko, WOXAA | oosRusilS: Biaoee

12-2 p.m., 7:30-9:30 p.m.
15180 ke GSO | .c. 2SN etar moters -B.  25.35 meters >0
» HURLINGHAM, ARGENTINA 11200 kc. XBJ
-8- Ny Calls Rlo_and_Europs daytime _Calls mlm nﬁm.L Y-lrnlnu CHICA::' EE%:::LWN oF | x. 26,79 meters Q
8.8.C.. E{%%[:’“s"“ 14485 kc. TIR | 12780 kc. GBC | Retays WOFL 6: ai) L4 p.m.s MEXICH CIAe” MEX.
LONDON, ENGLAND CeARTAGD  Coo¥A RicA | -C- 9.0m::12 1w . rrepular )
e UL Phones Con. Amer. & U.8.A. nuus-va::(li’tAND 1183_6 kc- *WZXE 11050 kc. ZLT4
HIEFRCU ZE EE & 1 396 CTIGO -B- 25.36 27.15 maters
8. 19.76 meters 14485 kc HPF 2 kc. ATLANTIGCI'SJROADGABTING \:ELL:NGmN N. ZEALAND
HONGKONG. CHINA 0 -B- 24.2 moters RP hones Australls and England
0. Box 200 -C- 20,71 maters PAREDE. ponrucn 485 MADISON AVE.. N. V. C. asrly a.m.
Irrenular 400 am,_ PANAMA CITY. PAN. Sun.  10-11:30 Tues., | __ Relays WABC 6.10 11000 kc “PLP
15180 ke,  RW9B | 15q00 po o e | T bri 1addiis on | 17820 ke. GSN | o ilke
-B- 19.76 meters 14485 !:(7:' TG 12325 kc. DAF | .s. %"71 veﬂ'r“" R“."BI‘\":)%OENSGO If)AJY)Aor "
e A “Fuatemaia THY. cuar. T e e B.B.C.. EROADCASTING am., Sat. till 11:30 a.m.

3156 ke. - YDC ﬁi%“i% SWorksBGeimanEshlpsEdaytimeR LONDDN, Er?lGJLsAENDIrreuular 10970 kec. ocCl1

B N ATt 12290 ke.  GBU | 11810 kc. & HJ4ABA | *©  (Fiis "eirs,
BANDOENG, JAVA manadld! NIGAIIAGUA «Ce 24.41 maters -B- 25.4 meters Works with ~Bogota, Cal.,
6-7:30 p.m,, 10: 30 * p.m..2:20, ___Phones WNC devtim RUGBY, ENGLAND P. D. BOX 50, evenings
5:30+9:30 a.m. 14485 kc HRLS __ Calls N.V.C.. afterneon MEDELLIN, COLOMBIA 10840 kc. KWV
mﬂ kCI *GEF .. el L4 ers 12250 kc- TYB 1130 am.-| D m.. 6:30-10:30 - 27,68 meters
-C- i DiX
o nAVEER _"‘#.::'.’."5..2“.,".5'.’.:‘.‘;': ¢ oAiS, FRANCE 1}810 55. B ~ %2RO I\Bo_fﬁ‘;.i: H.WE.‘}L.V.G....EB
Sue" 14485 ke,  HRF | gopng im0 ot o
0SS hers o 43145 Do miters 12235 kc. *TFJ Via_ Monisiio 5 G- 27.85 meters
3 J FEcucIanLPA, HDNDUHAS -B.C- 24.52 meters ROME, ITALY RUGBY, ENGLAND
120 kc. HV Works WNG_daytime REVKIAVIK, ICELAND Dally 6431030, {1330 wm.- Cai
-8 VA'%IB(?A# '::'ﬁv 14470 ke WMF a.o‘l'&':ﬁ:.‘. Es':fnh"d m""""!' 6:43. Bi23. 9“ ":1 33 s;z 12550 si"u: 1_5% "::m' °:;: jva
v L] M. -
1030 to 1040 ™ oxeoRt L AwRENCEVIETE n. 5. | 12215 kc. TYA 11795 kc. DJO | -8.c-  27.93 meters
8at, 10-10:45 a.m. Phones England -C. 2&.55 meters -B 25.43 meters e 'AI¢KI. JA:A:_‘i e
- A roadeasts Tues. an r
] o R e B Ol P e
* OUSE, - rre u N
angé\l?&ﬁsréns%ﬁl‘“ v?s’n‘cuspuz's];zsm's"r";.\um. 12150 kc- - GBS 11790 ke. WI1XAL | -c. 28.1
12-2, 3-9 a.m., 11:35 a.m.» ZEESEN. GERMANY «C. 4.69 "B 25.45 mat LAWRENCEVILLE N. I
4:30 pm_ Alio 6-8 am, Sun. Irregular hucsv, ENGLAND e BOSTONMASS, Calis Bermuda, daytime
15090 kc. RKI | 14340 kc. GBW | . Sult N.V.C.. afternoen Dally 5:15-6:15 p.. 10670 kc. *czc
«B,C-  19.88 m -C- 12130 kc. DZE | ____ sw. S7em e anTIAE S e
N H
thr :’fﬁﬁ%«g "..of'.'? :7"“53' c:‘ius.laJYB. ﬁrihﬂgu szglésslséi‘lézgggim\'h\mt !'81_770 z'rsc' F *D"D _Broadeasts Daily 7-7:5 _p.m.
S 13990 kc. GBA Fests irrcouetis i BageuEAsréNEu rlous:. ];’00660 ::f‘- o *JVN
105055 I'O(f’: metors WNc - RUIBY‘; EIIN.:;'::“‘D :!I: 24, ﬂca- ters nv s o mol"ssm ‘n "" b ) 'P-Imlluzerr:;’:oj‘ipl‘“:.m
«Ce .38 mete| = LA R + .
. . Broadessts gaify 12 m-1 &.m..
et AT By | o g | oo | 1760 ke, | TOLR |+ H LI
14980 kc. KAY c 2171 meters 12000 ke RNE | PRAGUE, Mon. and Thirs. 4-5 p.m.
-C- 20.08 meters " ABDU ZABAL. EGYPT =y B CZECHOSLOVAKIA 10550 kc. WOK
Phl::e:"#:elﬂ':' ':-I“ Works with Europe 11 8.m.-2 P.m. MOSCOW. U. 8. 8 R. 11750 kc. *i;sn 'cLAwnENCEVILtl?rE.. I T
~ LZA 13690 kc. KKZ | 8un 69, 1011 Bme 12:30- | 8. 25.53 meters Phon
14970 kc. e 21.91 meters 5“ B.G DAannATEcASTING __Arge.. Braz., Patu. nights
Bl B0 BATATA, LDL :3{1&2,’,‘,'%’,‘.{!“"5- Daly 'i2:30-6 5. _ HEl’.ls'E"LoNnoN encLano | 10520 kc. VLK
Brosdenss Sun 13800 am., | oo Tef ey 111991 ke, | FZS2 | 5is "( el 2 BYDNEY, AUSTRALIA
12 h2 45 B, Daily 5- 6:30 | 13635 kc. SPW | c. 25.02 meters 1173 5?' . ___Calls Rugby, early a.m.
e et | o SToite. | 10430 ke, - YBG
14960 kc. PSF Mon., W AN, N o | 354 = - SAIGON. INDOCHINA o 2870 maters
-C- . JA‘N?‘ElHEJ BRAZIL _onlrre:ullr at other "m“p._. 11950 kc- KKQ Irregular 5:30-9:30 aBHI 30 6.30 . S;J;OAT'SIA -
FWorks with wueior Alres | 13610 kea  JYK | X go 350, momer 11730 ke. 5 km LIRS
_ daytime -C- 22.04 n.tu Teats, lrregularty. evenings e HUIIEN HDLLAN 10420 kc.
osoke. | HIB| Newngiodlboore | TS0 ke,  FTA | s BWERERAS o |t po,
oy Bﬁ%:"‘a_ Phones Callfornia till 11 o. m | e meters * Calls Manila and England. 8-9

11720 kc- *éJ RX e m. end Callfornis lata evening
alls . daylime . B 8TE. A:ISISE ml;nl.\:cci
TH9H0 K. T | S X e, OBB | R, | oo, | 10410 ke PDK

__Huriing _ 29.80
- 20,08 meters DOTWIK, HOLLAND
GIUDAD TRUTILCD, D.R, | Calts Egyptd Canada, atternons | 11900 ke XEWI 11715 kc. *TPA4 P A AAT T
Phane :.u daytime !.3:415 kc. GCJ :;n."Eﬁfgsbz':ﬁﬁe":_:'ffxfm.. B apliOLt L 10410 kc. KES

C 0 .
3 + . ARIS. FRANCE -X- 28.
+C- 20,08 meters BV. EN LAND Thurs.. 7:30.8:45, 10:30 p.m. P BOLINAS CALIF.
] oarly 12m.; Fri. 3-4 9 p.m.-12m.; Sat. 6:15-10:15 p.m. .
BQV%EGN&%ELIE:H%QL' e‘“‘ h-" gh e g9-11 p.m.; s.mp 1-2:15 p.m. 10:45 p.m.-1 a.m. Tests evenings
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851

10350 kc. LSX
«C. 28.98 meters
MONTE GRANDE,
ARGENTINA
Tests Irronull;::hl:. p.m.- 12 mid-

10330 kc. K ORK

-B-C. 29.04 meters
RUYSSELEDE. BELGIUM
Broadeasts 2:30-4 p.m.

moo ke.  LSL2

29,13
HUHLINGHAM ARGEN‘HNA
Cslls Eurona eavenings

10290 kc. DZC
20.16 meters
HEIGHSPOSTZENTHALAMET.
ZEESEN,
GERMANY
Broadeasts irregularly

10260 kc. PMN |

-B-C- 29.74 meters
BANDOENG. IAVA
Calls Australia 5§ a
Broadeasts Dllly exe. Sat 6 7 30
p.m., 10:30 p.m
m:mnr 1l a.m., “sat, 530 II 30
am.. 7:30 nm-z a.m. (Su

10250 kc.

-G- 9.27 meters
HURLIN GHAM AHIIENTINA
Calis Euroun and U. 8.,

noon and evening

10220 ke. PSH
20.35 meters
mo DE JANEIRO. BRAZIL
10170 kc. RIO
-C- 20,5 meters
BAKOU. U.8:8.R

Works with Mouov

10 p.m.-5 a.m.
10140 kc. OPM

-C- 20.58 meters
LEOPOLD\&ILLE. BELGIAN
Phones around 3 a.m. and |-

4 p.m.

10080 kc. RIR

-C- 29.76 meters
TIFLIS, U.8.8.R.
Worke with Moseow early
__  merning.

10070 kc. EDM EHY

€. 28.70 m
MADHID. SPAIN
Works with 8. America evoningy

10055 kc. ZFB

-C- 28.84 meters
HAMILTON BERMUDA
_Phenes N. Y. C. daytime

10055 kc. sUv

-C- 29,84 meters
ABOU ZABAL EGVPT
works with Eurono 1-6 p.m,

10042 kc. DZB

29.87 meters
ZEESEN. GERMANV
_ lrregular B
9990 kc. KAZ
«C- 30.03 meters
MANILLA. P.0.

Werks with Java, Cal. and ships
oarly morning

9950 kc. GCU
-C- 30.15 maters

RUGBY. ENGLAND

Calls W.Y.C. evening ~

9930 kc. HKB
-G 30,21 meters
BOGOTA. COL.

Phenes Rio de Janeire svenings

9930 kc. *CSW

-B- 30.21 meters
NATL. BRDAD S"ATIDN
LISBDNL:’POHTUGAL

9890 kc. LSN
NCURLINéHAan ARGENTINA
__ Calls New York, evenings

9870 kc.

-C. 30,4 metors
LAWRENCEVILLE. N. J.
Phones England, svening

9860 kc. xEAQ
«Be 30.43 meaters
P. 0. Box 951

MADRID. SPAIN
Dally 5:15-9:30 p.m.:
Saturday alse 12 n.-2 p.m.

9840 kc. JYS
«Xe 30.48 moters
KEMIKAWA-CHO. CHIBA-
KEN. IAPAN
Irregular. 11:30 p.m.-3 a.m.

9800 kc.

LSl

Tests irregularly

9790 kc. GCW

=G« 30.64 metors
RUGBY. ENGLAND
__ Calls_N.Y.C.. avening

9760 kc. VLI-VLZ2

-C. 30.74 meters
AMALGAMATED WIRELESS
OF AUSTRALIA
SYDNEY. AUSTRALIA

Phones .Il::rl;n:l mN. Zealand
9750 kc. cocQ
| =B- 30.77 meters
HAVANA. CUBA
Evenings
9c750 ke. WOF

[ —

LSK3 I .

|
|

WON |

\
[

| Tues..

0,77
LAWRENGEVILLE N, )
Phones Englsnd, evening

9710 kc. GCA

30.89 meter
RUGB\' ENGLAND
Arge. Brazil, evenings

9675 kc. DZA

31,01 m
ZEESEN, GERMANV

Irreuular

9670 & kc. TIANRH

-B- 31.02 meters
AMANDO OESPEDES MARIN,
APARTADO

PA
MEREDIA GOSIA RICA
Daily 8:30-10. ¢1:30 p.m.-12 m.

9660 ke. LRX

«Be 31.06 meters

MUNDO"
BUENOS A;HGES ARGENTINA

9650 kc. YDB

B~ 3| 09 mehn

SOERABAJA JAV
Daily exe. Sat. 6-7:30 p.m
10:30 or 1 a.m., Sst. 5:

am.

, 5:30-
30%11:30

-B. 31.09 meter

*RADIO GDLONIAL"
LISBON. PORTUGAL
Tues.. Thurs., Sat. 4-7 p.m.

9650 kc. DGU

-C- 31.09 meters
NAUEN. GERMANY
_Works with Egypt in afternoon

9645 kc. HH3W

-B- 3I t meters
BOX All7,

PORT-AU PRINOE HAITI
, 7-9:15 p.m.

9645 kc. YNLF

-B- 1.1 meters
MANAGUA NchnAGUA
8-9 a.m.. Ilg:omzao 5:30-

9635 ke,

. Wed., Fri, §-7:30 p.m.
Thurs Sat 6-7:45 B.m.

9620 kc. HJ1ABP

31.19 meters

P.0. X 37,
ICARTAGENA CoL.
&,

Sun.

. PANAMA
12n-1:30 p.m.. 6-10:30 D.m.

9600 kc. RAN

«B- 31.25 meters
MOSCOW. U.S.S.R.
Daily 7.7:30 p.m.,
Sun.. Wed. and Fri. 6. [ p.m,

9600 kc. CBY60

i : B 31.25 meters
SANTIAGO. CHILE
930 pm.on
9595 kc. *HBL

-B- 31,
LEAGUE DF NATIDNB
GENEVA, SWITZERLAND

Saturdays. 5:30-6:
Mon. at |:

9650 k. *CTIAA |

9590 kc. *VKZME
«B- 81.28 m
AMALGAMATED WIRELESS.
LTD.. 47 YOR
SYDNEY. AUSTRALIA
Sun. 1-3, 5-11 a.m.

9590 kc. ¥ W3XAU

| e PHILABELPR A, PA.
Relays wWCAU
Daily 12n-8 p.m.
9590 kc. HJ2ABC
o ot
9590 kc. VKGME
31.28 m

AMALGAMA‘[ED WIHELESS,
PERTH. W.TRUSTRALIA
59 a.m,
9580 kc. # GSC

-B- 31,32 meters

9580 ke. A *VK3LR

=B 31.32 meters
Researsh Seetion,
Postmaster Gen'ls. Dept.,
L1} thtle Collin 8t.,
MELBOURNE. AUSTRALIA
3:15-8:30, 8:45-9:45 a.m.. exeept
Sun., also Fri. (0 p.m..2 a.m.

9570 kc. W WI1XK
-B- 31.35 meters
WESTINGHOUSE ELECTRIC
& M . 0.
SPRINGFIELD, MASS.

Relays WBZ, 7 a.m.-1 a.m.
Sun, B8 a.m.-l a.m.

9565 kc. VUB

«B. 31.38
oMlAY INDIA
11130 a.m.-12:30 p.m.. Tues.,
_ Thurs,, Fri.

9560 k kc. *DJA

-B- melers
!ROADGASTING HOUSE,

B
12:05-5:05_a.m.,
4:50-10:45

N
5:55-11 a.m..
pom,
9555 kc. HJIABB
-BBA-RRANQUIELA COL., 8.A.
P. 0. BOX 715
10:30 a.m.-1 P.m.. 4:30-10 p.m.

9540 kc. DJN

+B- 31,45 meters
snoancasrmc HOUSE
ERLIN, GERMANY
| 12:05.5:15 lzos.s 15 a.m.. 4:50-10:45 p.m.

9540 kc.  VPD2

AUSTRALASIA
Daily except Sun. 5:30-7 a.m.

9530 kc. w W2XAF
'Bé:u:n?\'n.“suémlc co.
8CHENECTADY.

Relays WG\' 4 Dlll |z m,

9530 kc.  ZBW
HONGKONG cHINA

-B- 3.5 m
x 200

P.0.
11:30 p.m.. II5|m 4-10 a.m,

9525 kc. LKJ1

-Be 31.49 meters
JELOY. NOH\V Y
5-8 a.m., 1| a.m.-8 p.m.

9510 kc. % VKIME
-B. 31.55 meters
ANALBAIIA'ILE(IGD WIRELESS,
‘ 167 Queen St..
MELROURNE. AUSTRALIA

Daily exe. Sun.
l 5510 kc. *GSB

-B. 81. 55 nutors

B.B. B T
HOUSE. LONDON, ENGL
3.5 am, 9 am.-12 n.
5:45. 6-8 p.m.
9500 kc. HJ
31.58 meters
NATIONAL RAIL\VA 8
BUENAVEN‘QI! COLOM-
Mon.. Wed.. Fri. 8-11 p.m.
9500 kc HJ1ABE
-B- 31.58 meters
P.0. BOX 3l
GARTA“GEP;A cD:.OMBIA
Mon. also 9:30-10:30 p.m.

93500 Igc. ot PRFS
“Rio DEJANEIRO. BRAZIL
Irregularly 4:45-5:45 p.m.

9450 ke. TGWA | 8560 kc. woo
.B-. meter 35.05 metan
MINISTHE de FOMENTO OCEAN GATE. N. ).
GU?JJEAMIALAALGAITV' Calls ships irreqular
Daily 1} am..1 pm. § bom. 12m. 8400 kc. HC2AT
Sat. 9 P.m.-5 am. (Sun). | g, c‘as 7|I meters
9428 ke. 4 COCH cuaVARD h“sc'h’inon
«B- 31.8 meters
205 ANAYECDUABDAO 8380 kc. |Ac
Dally 8 a.m.-7 p.m. Ce 35.8 meters
i P R R
915 ke,  PLV S10ke. =~ XEME
G- BM?I')'&N?"?AVA CALLE 59, Na. 517
Phones Holland !ro'und 9:45 a.m. | LA MonRzl [;: yﬁ%ﬁ#}ﬁ“ﬂgﬁ.
9350 kc. HS8PJ | o l.m.-.-IZMi'.“EAp.m.-IZ m.
B BANGKOK. 'StAM 8185 kc. PSK
Thur. 8-10 a.m, 36.85 meter:
9330 kc. CGA4 o o ‘u.ﬁ:‘ﬁ.’uﬂ? BRAZIL
bRUMMONDYILE "canapa | 8036 ke, CNR
_ Phones England Irregularly :T 37.33 meters

9280 kc.

-C- 323
Calls c-n

9170 kc.

G-

GBV. ENGL.
&

9150 kc.

«C- 32.79
MARACAY

32,72 ma
LAWRENCEVILLE., N. ),
Phenes England, evening

GCB

metors
LAND
__evenindse

WNA

aters

Eoypt,

B YVR

VENEZUELA

_Works with Eurono _afterndons.

9125 ke, -

*HATd

32.88 m
"IEADIOLABOH i

AlLl-uT, 22
BUDAPEST HUNGAR\’
unday 8.7 p.m

9060 kc.

«Ce

TFK

33.11 meters
REYKJAVIK. ICELAND

Phenes London afternsens.
Breadeasts irreqularly.

9020 kc.
® puday,
Calls

9010 l(c.

-C-

N.Y.C..

GCS
ENGLAND
mlll..

KEJ

33.26 meters

33.
SBLINAS GAL

Refays NBC & CBS
Programs In ovonlru Irregularly

8975 kco

.C-
Works with E

8950 kc.
B auds

33.5

VWY

ngland in mo_rnlﬂ
HCJB

meters

ECUAOOR

7:30-9:30 p.m.. exeaitt Monday

. wm.i2
34.09 maters

n.: 4-10 p.m.

KV

_Mon. and Thurs, 7-7:30 p.m,

PNI

meters
UAKASSER cELEBE!.
Phones Java around 4 a. L

8765 kc.
Cior

DAF |

34.23 meter
DDEICH GER

works German Ships Irreoularly

8760 kc.

-C-
RUGH

8750 ke,

GCQ |

34,25 meter
BY, ENGLAN ]
Calls 8. Afriea.

aftarnson

ZCK |

B- meters
HDNGKDNG CHINA

Relay:
Dauly IIdIlO

Wed..
Sat. &

8730 ke,

Tues

36
RUGBY.

s IBW
p.m.-1:15 a.m.

Thurs. 3-7 a.m

Fri. 6-10 a.m.
B-11 s.m.

eters
ENGLAND

Cslls India. 8 a. m,

GBc'

Calis ships

8665 kc. -

exeept 8

8590 ke.

-B 34.92 m
MANAGUA
0-9:3

C09JO |

. 8-9 p.m. daily

at. and Sum,
YNAV

NICAHAGUA
¢ p, m.

|

RABAT, mOROCCO
Sunday, 2:30- '2:30.5 2. m,

7975 kc.
2 meters

nuuro' ECUADOR
Thurs., Sun. at 8 it 8§ p.m.

7901 ke. ~LSL

moters
MURLINGHAM ARGENTIN
Calls arnl! night A

7880 ke. JVR
KEMI
KAEVNA (}HO CHIBA.
4-7 40

7860 kc,
38,17 maters

«C-
ABOU ZABAL. EGYPT
Works with ith Eurore 4-6 __pm,

1799 kc. *HBP

8!47
LEAGU 'I'IDNS
GENEVA SWITZERLAND
_ 5:30-6:1 __P. m.. Ssturday

7715 kc. KEE
-C- 38.89 mot.r;
BOLIN Cal.
Relays Nac & CBS
Programs ln evening lrreqql.ﬂy

73630 kc. ZH)

- Psu?usé MALAYA
Dally . nm.

also Bat. 11 l 1AM, ny

{Su
7626 kc. RIM

-C- 39.34 meters
TACHKENT, U.8.S.R.
Works with Nouow early

7610 ke.  KWX

39.42 meters

DIXON, CAL.
Works with Hawall. Phitlp.
pines. lava and Japan nights.

7550 kc. TISWS

-B meters
"Ecos DEL PAGIFIOD"
P. 0. BOX 75 PUNTA

ARENEAS coszu RICA

P.m

7520 ke.  KKH

G- 39.89 meters
KAHUKU, HAWAII
Works with Dixon and broad.
easts irrooularly nights

..ll-

- SUX

| 7510 kc. JVP
-B,C- 35.95 maters

T NAZAKLTAPAN
-7c§00 kc. RKI

40 meters
MOSCOW, U.S.S.R,
Works RIM early a.m,

7390 kc. ZLT2

€ weLliRgToN. N.2.
Works _with Sydney 3.7 a.m.

7380 "E; XECR
I)REIGSNM(;,::;SICE
MEXICO CITY. MEX.
Sun. 6.7 p.m.

7281 kc. HJIABD

cAHTAGENA OOLD
Irregularly. evenings

7100 kc. HKE
"BOGOTA GO 8. A,

Tue. and Sat. 8-9 p. m.: Men.
& Thurs. 6:30-7 p. m.

7080 kc. VP3MR
-8- 42.68 meters
GEORGETOWN. BRI. GUI-
ANA. S.A.
Sun, 7:45-10:15 a.m.
Daily 4:45-8:45 p.m.

(All Sehedules Eastern Standard Time)
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2:36-4:36 .
Wed. 335436- 536936 p.m.
Sat. 2:36-4:36 p

6976 kc. HCETC

B- meter:
TEATRO BOLIVAR
QUITO. ECUADOR

Thurl til 9:30 p.m.

6905 kc.  GDS

-C- 43.45
RUGBY. ENGLAND
Calls N.Y.C. avening

6860 kc.  KEL

«X- 43.70 meters
BDLINAS, CALIF.
Teats (rregutarly
18 m.-12 n: 6-9 p. M.

6850 kc. TIGOW

-B- Asdslm::(erl
PI.IEI"’D LII%ON GOSTA

Irregularly 8-9:30 p.m.

6800 kc. HI7P

-B- 44.12 meters

EMISORIA DIARIA de COM-

ERCiIO, CIUDAD _ TRUJILLO,
DOM. REP.

Dally exc. Sat. and Sun. 12:40-

1:40, 6:40-8:40 p.m.: Sat. 12-40-
‘S.gn. 10:40

& m.
6780 kc.

1:40 p.m.: am.-
i

-B- 44.25 meters

8AN PEDRO dn MAcORIs
DOMINICAN REP.

02:10-1:40 p.m.. 7:30-9 p.m..

Sun. 3-4 a.m.. 4:15-6 p.m.

6755 kc. WOA

-C. 44.4] maters
LAWRENCEVILLE, N. ).
Phones England, svening

6750 kc. VT
-B,C- 44.44 meters
NAZAKI, JAPAN
KOKUSAI-DENWA KAISHA,
LTD., TOKIO
6730 kc. HI3C
-B- 44.58 meters
“LA VOZ DE LA FERIA"
LA ROMANA, DOM. REP.
. 12:30-2 p.th. 5-6 p.m.
6710 kc. *TIEP
-B-

4.71 meters
LAVOZ DEL TROPICO
SAN JOSE. COSTA RICA
APARTADO 257 Dally 7-10

6690 kc. “XGOX
-8 NAN5K3ING:C':I=.INA
6672 kc. YVQ

«Ce metors
MARACAY VENEZUELA
Broadcasts Sat. 8

6650 kc. IAC
T AN Y
Calls_ships, evenings

6635 kc. *HCZRL
# 0. BoX 3homE nunvnun..
ECUADOR A.
Sunday, 5:45.7:45 r m.
Tues., 0:5-11:15 9. m.

6630 kc. et HIT
aters
- LA vozZ de Il RCA VICTOR."
APARTADO 13105. CIUDAD
TRUJILLO. D.R.
Dally exe. Sun. 12:10-1:40 p.m.,

5:40 4 gm luo Sat. (0:40
{Sun.}

6625 k. *PRADO

45.28 m
IIIOBAMBA ECUAIHIH

hurs. 9-1
6558 ke, H 14D

CIU DAD TRUJILLD DOM-

NIC
Exult Sun. 11:35
b, 4:40-7:40

APARTADO 623
CIUDAD TRUJILLO. D.R.
12:10-1:40 p.m., 5:40-
7:40 p.m.

6477 kc. H14V

-B- 46.32 meters

CIUDAD THUJILLD D.R.
LA VOZ de LA MARINA

llw am,- I.AO nm 5:10-9:40

6450 kc. HJ4ABC

-B. 48,51 meter
APARTADO 39

,JBAQUE, COLONBIA
6450 kc. HIBA

-B. 46.51 meters

CIUDAD TRUJILLB. DOM.

8:40-10:40 a.m., 2:40.4:10 p.m.,

Sat. 9:40-10:40 p.m., Sun 2:40.
4:40 p.m.

6425 kc. WIXBS
+Xa 46,7 meters
NA'I'L BROAD. CO.
AGO. ILL.
Rlllyl VIMAQ MAQ. lrregular

6420 kc. HI1S

-B. 46.73 meters

11:40 a.m.-1:40 p.m., 5:40-
7:40. 9:40-11:40 p.m.

6410 kc. TIPG
«Be 46.8 meters
APARTADOQ 225,
SAN JOSE. COSTA RICA

YLA VDZ DE LA VICTOR"
12 0,-2 6-11:30 p.m.

6400 kc. YVIRC
“B- 4688 meters
CARACAS, VENEZUELA

6380 ke. YVARC

-B.__ 47.02 meters

CARACAS. VENEZUELA
5:30-9:30 p.m.

6316 kc. HIZ
-B- 47.5 moters
CIUDAD TRUJSILLD
DOMEINICAN REPUSBLIC
Dally exeept Sat. and Sun.

11:10 a.m.-2:25 p.m., 5:10-8:40
p.m.; Sat. 5:10-10:10 p.m.;

-B. 48.78 meters

LISBON, PORTUGAL
7-8:30 a.m.. 2-7 p.m.

6150 ke. *CJRO
=B 48.70 maters
WINNIPEG., MAN., CANADA
5u.||<'§-n]':.3l) p'...m.
6147 kc. COKG

-8- meter

BOX I37 SANTIAGO CUBA
910 & 11:30 a.m.-1:30 p.m,
s-u-.aanm zr.\-ll p.m., 12 M-

6145 kc. HJ4ABU

-B- 48.8 meters
PEREIRA7 gOL

8-11
6140 kc. *WBXK

-8, 48.86 matery
WESTINGHOUSE ELEOTRID
& MFG. CO.
PITTSBURGH. PA.
Relays KDKA
g pom.+l a.m.

6135 kc. HJIABB
BARRANQUILLA GDI.- 8. A.
0. BOX 7
11:30 gm.-| |Im.430 10 p.m.

6135 kc. HI5N
Be 48.9 meters
SANTIAGO, D.R
6:40.9:10 p.m.
6132 kc. HIX
-B. 48.93 meters
CIUDAD TRUIJSILLO.
DOMINICAN RE
Sun. 7:40-IO:I0: Dully I2 40
1:0 4:40.5:40
Tual nnd Fri. 8:10-(0: II) pm.
6130 kc. TGXA
«B- 94 meters

48.

GIORNAL LiBERAL PRO-
GRESSISTA. GAUTEMALA
CITY. GUAT.

Heard in the svening.

6130 kc. COCD

«Be 48.54 meters
“LA VOZ DEL AIRE"
CALLE & 25. VEDADO,
HAYANA, CUBA
Rolln CMCD (1 &.m.- uz n. 7.

Sun., 11:40 a.m.-1:40 p.m. pm., Sun. 12 n.-4
6300 kc. YV12RM 6130 kc. ZGE
45 et -8 ATa MoWRun.
MARACAY. 3(}fzmszuzl..\ F,fu"(’u"ia}“.,.:"}'."
6282 kc. CO9WR "§:40-8 140
e 4758 metes §130 ke, % VESHX
-0, BOX 85, -B- 48.94 meters
SANCT!” _SPIRITUS. CUBA ro etk hos
4-6 9-14 s.m. HALIFAY, N.6. CANADA
6280 kc. HIG Mon.-Fri S o'
-B- 47.77 meters Frl. -3 p.m.: Sat.. Sun. 9 a.m.-
CIUDAD TRUJILLD. D.R. i o.m. 2-11 o.m.
7:10:8:40 &m.. 1’2.':?.2 :10, 6122 ;(my- :;;;ABX
6243 kc. HIN B
«B-

48 meters
CIUDAD TRUJILLO, D.R.
LA V0Z DEL PARTIDOD

DOMINICAND
12 n.-2 p.m., 7:30-9:30 p.m.

6235 kc. HRD

: 5 48.12 meters

LA VO0Z DE AYLANTIDA

LA CEIBA, HONDURAS

8llspm Sat. Snm I l.m.
um. Sun. 4-6 p.m.

6230 kc. 0AX4G

LimM PERU
Dally 7-10:30 p.m.

6185 kc. HI1A

-8- 48.5 meter:

P. 0. BOX l23 SANTIAGII
DOMINICAN REP.
f1:40 8. m.-1:40 ||. [

7:40-9:40 p.
Wad. 6-10:30 llll

LA VO0Z de COLOMBIA
CALLE 4. No. 738,
BOGOT‘;A“ gOLDMBIA

6120 ke- % W2XE

«B- 02 meters
ATLANTIC BROADOASTINC

CORP.
485 MADISON AVE., N. Y. C.
Relays WABC, il p.m.-12 m.

6120 kc. XEFT

-B- 48.02 meters
AV. INODEPDENCIA 28.
VERA CRUZ, MEX.

Il a.m.-4 pm.. 7:30 p.m.-12 m,
Sat. alse 6:30-7:30 pP.m.
Sun. 11 a.m.-4 p.m., 8 ;.m.-lz
m. Relavs XET

6115 kc. OLR
-B- 45.05 meters
PRAGUE
CIECI:SGSI;II)-V’AKIA

6100 kc. % W3XAL
NATIONAL BreAttasTING
BOUND BROOK. N. N

Wi

elays
Monday, Wednesday. Saturday,
5-6 p.-m., Sun. 12 m.-l a.m.

6100 kc. % WIXF

-B-. 49.18 meters

M., w., Sat,, 12 m-l a.m,
Relays WENR
6097 kc. ZT)

-B- 49.2 maters
AFRICAN BROADCASTING
Joumu:saugm. SOUTH

Sun.-Fri. 11:45 p.m,

12:30 s.m. (n-xl day)
Mon.-8at. 3:30-7 a.m.

552 SHORT WAVE & TELEVISION for JANUARY, 1937
7074 kc. HJIABK 6550 kc. TlRCC 6175 kec. HJZABA 6110 kc. GSL | 6065 kec. HIJ4ABL
gl B, | WounedBoR hproina | 7l BT |y S | pan AR,
BARRANQUILLA, COLOMBIA | _ SAN'JOSE, COSTA RicA HEUSE, LONDON. ENG LA g-m. Sat, 5:30-16330 p.m,

" Sun. 36 o.am Su'= | am.2 Bm. 67,789 6171 kc. XEXA Irregilar 4:5:45, 611 pm: GOWXAL
7030 kc. HRPl P s Thurs, 611 3o Boeer bF fl EDUCATION 6110 kc. vuc -B- 40,50 me
"B san'5¥DR0 SULA, 6545 kc. YVIIRB X M Dy A chru JNo1a °"%?ﬁ5fun“#¥'°m?:%"'
Resorted an i ans oiher waves | ° vECOS do ORINOCO", 6170 kc. HI3ABF | °*" U3y &% ens & v [ 30 am R it gymeet am.
_.irronulLrly in evening BOLIVA:‘D SVOEUN:ZU ELA -B- Boco“?ks.z (';",:'L'B'Mgu Gllol; ;l 45 u. 'l;j4l.A-BcB 6060 kc- w3XAu
-699-95 kA‘z:.;s meters = 6520 kc. % YV6RV LUl -B- 4(0:.11 meters B e HILABELEII® A,
P. 0. BOX I8, . 46.01 meters 6160 kc. % YV3IRC | “namzaves."cor. s. a. Relays WCAL
PARAMIRABO. DUTCH \:Al-.EmchlAp NENEZVELA | B 47 metms won, 1670 B 18T 8 p.m.-11 pom.
Sun. 9:36-11:36 a.m. e ALIHLE VCLEEDIRR || a2 Frrll.. 7:0.10 5. m: | 6060 kc. OoXY
Thon. and Fri. 3:38 |9n3§6 - 6500 kﬁ;'ls eters HIL 6;50 kzc: a-10 aoéSL Sun. 230-5 5, m.

-B. 49.50 meters
SKAMLEBOAEK. DENMARK
1-6:30 p.m.
6050 kc. GSA
-B- 49, 59 meters
DAV NTRY
ROADCASTING

B. C..
HOUSE LONDON ENGLAND
_ lrregular 6- 8 p.m.

6050 kc. HJ3ABD

-B- 49,59
COLOMBIA BHOADCASTING
BOX 509. BOGOTA. COL.

12 n.-2 '”g!!,nl:l p.m.. Sun,
6045 kc. HI9B
-B- 49.63_meters
SANTIAGO
lrrenul?ro?i"p.nms.rll p.m.
6042 kc. HJ1ABG
-B- 49.65 m

eters
EMISORA ATLANTICD
BAHFIMNQUILLA. COLO.

Sun. B-lo’:lﬁll.l.ﬂ‘.: i230-3 pom. Sun.l I‘I"::;n.lllpl;.mn;.
6092 kc. HJ4ABE | 6040 kc. wixXB

«Be 49,25 meters
MEDELLIN. COLO.
Dally 1 am. -I2 B., 6-10:30

6090 kc. *CRCX

-B- 40.28 meters

Daily 6:30 p.m.-(2:30 a.m.
Sup._12:45_p.m.-12:45 s.m.

6090 kc. VESBJ

49.28 lnhrl
SAINT IOHN N. B., CAN.
7-830 p

085 kc. HJ.SABD

-B- 49.3 meters
LA VOZ DE VALLE"
CALI, COLOMBIA
12 m.-1:30 p.m., 5:10-9.40 p.m.

6083 kc. vQ7L0
-B- meters

NAIROBI. KEHVA AFRICA
Mon.-Fri. 5:45-6:{5 a.m., (1:30
e.m.-230 p.m. Also 8.30-0.30
a.m. on Tues. and Tllurl Sat.
11:30 am. 33029m . Sun "

a.Mm.-2 .M.

6080 kc. CP5
-5 49.34 metors
LAPAZ. BOLIVIA
7.10330 . m.

6080 kc. HP5F

-B- 49.34 moters
CARLTON HOTEL
COLON,. PANAMA

11:45 &.m,-1:15 pm., 7:45-10

p.m.

6080 kc. WIXAA
-B- 49.34 maters
CHICAGO FEDERATION OF
LABOR
CHICAGO, iLL.
Relays WCFL

Sunday II.!O 2 m.-8 p.
Tues., Thurs., Sat., 4 p u n
6079 kc. DIM

-8B, X- 48.34 m
BROADCASYING HOUBE
BERLIN. GERMARY

6072 kc. OER2

-B- 45.41 meters
VIENNA, AUSTRIA

$ a. m.-5 p.m., Sat. to B8 p.M.

6070 kc. YVIRMO

-B- 49.42 meters
MARACAIBO VENEZUELA
p.m.-12 M.

-B- meters
MIAHI BEAGH FLA.
Ralays VIIOD lzlél -2 P.M..

8:30
6040 kc. PRAS
RADID CLUB OF

«B. 49.67 meters
PERNAMBUCO
PERNAMBUCO, BRAZIL
1°3 p.m., 4-7:30 p.m. dally

6040 kc. ¥ WIXAL
-B- 49.67 meters
Tute. Thara. 7:15.9:15 p.m.
sSun 5-7 p.m.

6040 kc. YDA
-B- 49.67 meters
N.L.R.O.M.
TANDJONGPRIOK. JAVA

10:30 p.m.-2 a.m. Sat. 7:30 p.m.,
2 a.m. (Sun.)

6030 kc. HJ4ABP
-B- 49.75 meters
MEDELLIN. COL.
Relays HJ4ABQ 8-11 p.m.

6030 kc. wHPSB
-B. 40 75 mohn
P. X 910
PANAMA cmr. PAN.
12 n.- Ip.m.. 7-10:3¢ p.m.

6030 kc. VEICA
«B- 49.75 meters
CALGARY, ALBERTA CAN.

Thurs. # a.m.-2 a.m. (Fri):

un, 12 n,-i2 m.

Irnlularly on other dp.yl from

am.-2 m
6025 kc. HJIAEJ
-B. 48.79 meters

SANTA MARTA. COLO.
5:30-10:30 p.m. except Wed.
6020 kc. *D.IC

-B. 49.83 m
IHOADCADTING HOUSE.
(1] l.m.-‘.a.:] P.Mes
4:50-11 g.m.

6020 ke. XEUW

-B. 49,82 moeters o
AV. INDEPENDENCIA, 88,
VERA CRUZ. MEX.

8 o.m.-12:30 a.m.
6018 kc. ZHI
-B- 49.85 meters
RADID SERVICE CO..
20 ORCHARD RD..
SINGAPORE, MALAYA

6070 kc. HJ4ABC | ..*""Wea and Thues 5:40-8:10
-B. 9.42 meters am. Sat. (0:40 o.m.-1:(10 a.m.
PERIERA. coL. (Bun.) Evuz.mcr Sunday §:10-

$-lt_ am., 7-8 or § p. m, 40 a.m.
6070 kc. VEICS | 6015 kc. HI3U

-B. 49.42 meters
VANCOUVER, B. C.. CANADA

-B- 49.88 metors
SANTIAGO de Jos CABAL-
LERDS, M. REP.

.- 2 pm., 5.7
.» Sun §2:30-
. m.

(AD) Sehadules Eastern Standard Time)
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SHORT WAVE & TELEVISION for JANUARY, 1937 553
65012 I(C. HJ3ABH 5950 kc. HJN | 5853 kc. WOB | 5720 kc. YVIORSC | 4790 k¢. VE9BK
- Eﬂﬁ‘é'rin%"%ss B pogorA'ToL. L AWRENGEVILLE M. 3. | “Pea vOE' e TacHina | ““AAD10 SALCE BERVICE.

ARTADG 611" pm. Calls Bermuda, nights sn\a,sgg STOBAL, LTDy 760 BEATTY ST VAW
6010 ke "';6353 5940 ke. =~ TG2X | 5850 ke.k YVSRMO | oo ':'-“ R [T Dty 3015 B-0513 o
-8. 49,92 moters “BUATEMALA TITY, AT CALLE REGISTHO, LAS DE- | lp. _-,(z:_;. oS 4752 kc. Wwoo
P.0. BOX 98 4.6, 9-11 p.m.. Sun, 2.5 a.m. | LICIAS APARTADO do COR- | GUATEMALA CITY., GUAT. -C- 6.1
Dally g",ﬁ{",‘,,"f 'cu'na7 em. | Ea . MAnacnlgo. VenezugLa | Wedo Thurs. and Sun. €-9 p.m, oCEAN " GAYE: W, 1.
5930 kc. HJAABD | 8:45.9:45 a.m., 11315 a-m.-(2:15 5500 ___Calls_ships irroguiarly
_Sat. also uiaq s.m.-2 m. | .B. L ASG R meters p.m., 4.45"‘9_4'5255-1-, Sun. 11345 o~ '(C- TISHH 4600 ke. chﬁ'r
6005 kc. HP5K MEDELLIN, cm.om'au BAN RAMON, "COSTA RICA | -B- §5.22 meters
“Box 53, ‘LoLoN "FaNAMA EL 5830 kc. *TIGPH reegularly 3:30-4. 8-11:30 pom. | g, AR :cunnon
7:30-9 l.m_.a 'z.? -} Pom.. 5915 kc- Hst -B. Als.'msk meleElA' 5145 kc. PMY | —Wed. 8at, 8:05-11 p.m .
6005 kc. ‘}FFCX “Front A AU P"'”CE HAITI snu‘:?s’:: Costataica | aAusgg:ms Java _4320 k‘f' o GDB
.8 49.96 m P as o " eimye VX 950 oo — RUGBY, ENGLAND
c‘"‘n%ﬂnsmﬁfc&?:'.. co., | TIBE 01N - 5077 ke. WCN Tests. 8-11 p. m.
wuns crerShlim 1z wm, | SSOSKE: YVRE | 5800 ke, -mA:h\rr'vznc SO | 4272k, WOO
10 a.m..11:15 B » 7 v Phones England irreguiarly | -C- 0.22 meters
B00 Ko | e g RS AN, | o ocr AR, |
sooo kc- HJIABC 2 .vgl:"gnzu%!_l% o D.tly ||a."“,’,,'|'"30'°,‘°;:: pqmgso 5025 kc. ZFA Calls ships Irregularty
spus ey, s ke, HOK g e avu ot s | 4098 ke, WND
5990 ko, K XEBT i TR, 8 n | “52‘.;;‘.' i | W00ke TFL wasi i
MEXICO CITY, MEX. p.m. . . e
S | 5875 ke, HRN 5780 kc. OAXAD :.EJ'EESF‘:":i B 9'202 s '"""? poA)
-B- 51.06 meters el AU T DO MU O PONTA DELGA
5988 kc- HJ2ABD | Fegucidalt i lionounas | B et 4975 k GBC sA0 WIGUEL. AZORES
-8- 10 meters 1315.2:15. 8:30-10 p.m.. Sun. DidaBe s Cs od. and 8at.'5-7 . m.
u:gc'r"c-ﬁﬁ'.‘ﬂ?sg“ cos"-'ao- _ 3:30-5:30. 8:30-9:30 Pm. | Mon,, Wed. & Sat. 9-11:30 o.m. | “C° Run'g“{“ E'N.'G.[.'AND 3040 kc YDA
_ 8:30, 7:30-10:30 p.m. : 5865 kc. HI1) '5720 kc— RVIE __ Calls Ships, late at night B. ”'” A,
.539.68 kc;: meters HVJ e S ox o -B- $2.45 meters 4820 kc. GDW TANDJ&‘NGPmoK._ JAVA
VATICAN CITY SAN PEDRO do MACORIS, KHABAROVSK, BIBERIA, | +C- 82.24 maters Daily exc. Sat. 67330 .m.,
vane SRR nane |4 VB R A e I N R L R

Alphabetical List of S-W Stations

By Call-Letter and Frequency

(Frequency in Megacycles)

CALL FREQ. | CALL FREQ. |C\LL FnrQ CALL FREQ. | CALL FREQ. | CALL FREQ. | CALL FREQ.
CRB960 0.06 me. | GAP 19.16 me. | HIZ 6.3 IAC 838 me | OXY 6.06 lc. | VE9IBJ 6.09 me. | W3XL 17.31 mo.
CEC 19.68 GAQ 18.97 HI1A 8. m IAC 6.65 PC) 15.22 VEIBK 479 WIXB 6.04
CEC 15.87 | GAS 18.31 HIL) 5.86 DU 13.39 PC) 9.59 VESCA 6.03 WIXCA  31.60
CEC 10.67 GAU 18.62 HI1S 6.42 (D2RO 1181 | rcv 17.81 VESCS 6.07 WEXAL 6.08
CGA3 13.29 GAW 18.20 HI3C 6.10 2RO 9.64 PDK 10.41 VESDR 6.01 WEXK  21.54
CGAS 9.33 GBA 13.99 HI3U 6.02 IVE 15.66 POV 12.06 VEIHX 6.13 WEXK 15.21
CJA3 11.41 GBB 13.59 HI4D 6.56 IVF 15.62 PHI 17.78 viz3 11.58 WEXK 11.87
CIRO 6.15 GRBC 17.08 HI4V 6.48 JVH 14.60 PHI 11.73 VKIZME 959 WEXK 6.14
CIRX 11.72 GBC 12.78 HI5N 6.14 M 10.74 PLE 18.83 VKILR 958 WSXWJ  31.60
CNR 12.83 GBC 8.68 HI7P 6.80 VN 10.66 PLO 11.50 VKIME 951 WIXAA 1183
CNR 8.04 GBC 4.98 HISA 6.45 wp 7.51 PLP 1.5 VKEME 59 WIXAA 608
coco 6.13 | GBL 14.65 HIB 6.05 wT 6.75 PLV 9.42 vL) 976 WIXBS  6.43
COCH 9.43 GBP 10.77 HIA3 14.94 vy 5.79 PMA 19.35 VLK 10.52 WIXF 10
c0Co 6.01 GBS 12.15 HiB 14.95 IYK 13.61 PMC 1214 vLZ2 978 X8)Q 11.20
cocq 975 GBU 12.29 HIN 5.95 JIYR 7.88 PMK 11.5 vPD 13.08 XEBT 5.99
cocX 11.5 | cBW 14.44 HIU 950 Jvs 9.84 PMN 10.26 | veD29.54 XECR 7.38
OKG 6.15 | GCA 971 HJIABB 9.5 Iy 15.76 PMY 5.15 VP3MR  7.08 XEFT 6.12
couQ 8.67 GCB 0.28 HJ1ABC 6.0 KAY 14.98 PNI 8.78 vQ7LO0 6.08 XEME 8.19
COIWR  6.28 GCI 873 HJ1ABD 7.28 KAZ 9.99 PPU 19.26 VRR4 11.60 XEUW 6.02
CcPS 6.08 GCJ 1342 HJ1ABE 950 KEE 772 |PRADO .63 VUB 9.57 XEWI 11.9
CRCX 6.09 GCQ 8.76 HJ1ABG 6.04 EJ 9.01 PRAS 6.04 vuc 6.11 XEXA 6.17
CSL 6.15 GCS 902 HJ1AB)J 6.03 KEL 6.86 PRF5 9.50 VWY 8.08 XGMm 17.65
CSW 9.93 GCU 9.95 HJ1ABK 707 KES 10.41 PSA 21.08 VWY2 17.51 XGOX 6.69
CTiAA 265 GCW 9.79 HI1ABP  9.62 KIO 11.68 PSF 14.96 WCN 5.08 XGwW 10.42
CTIGO 12.40 GDB 432 HI2ABA 6.18 KKH 52 PSH 10.22 WKA 21.06 YBG 10.43
CT2A) 1.00 GDS 6.91 HI2ABC 959 KKR 15.46 PSK 8.19 WKF 19.22 YDA 6.04
DAF 12.33 GDW 4382 HlzaBD 598 KKZ 13.69 RIM 15.25 WKK 21.42 YDA 3.04
DAF 8.77 GSA 6.05 HJIAEBD 6.05 KTO 16.24 Rim 7.63 WKN 19.82 YDB 9.65
DFB 17.52 GSB 9.51 HIIABF  6.17 KWO 15.42 RIO 10.17 WLA 1834 YDB 11.86
DGU 9.650 GSC 9.58 HIIARH 601 KWU 15.36 RIR 10.08 WLK 16.27 YDC 15.18
DJA 9.560 GSD 11.75 HIIARX 68.12 Kwv 10.84 RKI 15.09 WMA 13.39 YNA 14.49
DJB 15.20 GSE 11.86 HJ4ABA 1181 KWX 781 RKI 7.50 WMF 14.47 YNLF 065
DiC 6.02 GSF 15.14 HJ4ABB 6.1 LKJ1 9.53 RNE 12.0 WMN 14.50 YvC 13.35
DJID 11.77 GSG 17.79 HMABC 645 LRU 15.29 RV1S 572 WNA 917 Yva 6.67
DIE 17.76 GSH 21.47 HIABC 6.07 LRX 9.66 RAN 9.60 WNB 10.68 YVR 18.30
DJL 15.11 GSI 15.26 HJABD 593 LSF 19.60 RW96 15.18 WNC 15.06 YVR 9.15
DIM 6.08 GS) 21.53 HJ4ABE 6.09 LSG 19.90 SPW 13.64 WND 4.10 YV2RC 5.80
DIN 9.54 GSL 6.11 HILABL 608 LS| 9.80 Y 10.06 WOA 6.76 YVIRC 6.16
DJO 118 GSN 11.82 HI4ABP 603 LSK3 10.25 SUX 7.86 WOB 5.85 YV4RC 6.38
DJp 11.86 GSO 15.18 HJ4ABU  6.15 LSL 15.81 suz 13.82 WOF 14.47 YVSRMO 585
DiQ 15.28 GSP 15.31 HISABD  6.09 LSL2 10.30 TF) 12.24 wWOG 16.27 YVG6RV 6.52
DIR 15.34 HAS3 15.37 KB 993 LSM2 14.50 TFK 9.08 WOK 10.55 YVIRMO 6.07
DZA 9.68 HAT4 913 HKE 7.10 LSN 9.89 TFL 5.0 WON 9.87 YVSRB 5.90
DzZB 10.04 HB) 14.54 HKV 8.80 LSN 14.53 TGF 14.49 wWO0o 17.62 YVIRC 6.40
DZC 10.29 HBL 9.60 HPF 14.49 LSNS 19.65 TGS 5.71 wWOoo 12.84 YVIORSC 572
DZE 12.13 | HBP 7.80 HP5B 6.03 LSN6 21.02 TGWA 9.45 w00 8.56 YVIIRB  6.55
DZG 15.36 HCETC 6.98 HPSF 6.08 LSX 10.35 TGXA 6.13 wOoo 4.75 YV12RM 8.30
DZH 14.46 HCJE 855 HP5) 9.62 LSY 2070 | TG2X 5.04 Woo 4.27 ZBW 8.75
EAQ 9.86 HCK 5.89 HPSK 6.01 LSY3 1812 | TIEP 6.71 WIXAL 1525 :
EDM 20.86 HC2AT 8.40 HRD 6.24 LZA 14.97 TIGPH 5.83 WIXAL 11.79 9.53
EDM 10.07 HC2ET 4.60 HRF 14.49 OAX4D 578 TIPG 6.41 WIXAL 604 15.18
EHY 20.86 | HC2RL 6.64 HRLS 14.49 OAX4G 623 TIR 14.49 WIXK 9.57 ZFA 5.03
EHY 10.07 HC2TC 7.98 HRN 5.88 oci 18.68 TIRCC 6.55 W2XAD 1533 :
FTA 1194 | HH2S 5.92 HR 7.03 oci 1097 TINRH 067 W2XAF 953 ZFe 10.08
FTK 15.88 HH3W 9.65 HS8P) 9.35 0C)2 14.85 TISHH 5.50 W2XE 21.52 ZGE 6.13
FTM 19.36 HIG 6.28 HSSPJ 1902 OER2 6.07 TIGOW 685 W2XE 17.76 ZHI 6.02
FTO 18.25 HIHW 678 HSEPJ 1522 OLR 15.23 TISWS 7.55 W2XE 15.27 )
FZR3 16.23 Hit 14.94 HSP 1774 OLR 11.78 TPA2 15.25 W2XE 1183 ZH) 7.63
FZS 18.35 HIL 6.50 HV) i OLR 11.88 TPA3 11.88 W2XE 8.12 ZLT2 7.39
FZS2 11.99 HIN 6.24 S . OPL 20.04 TPAS 1172 WIXAL 1778 ZLT4 11.05
GAA 20.38 HIN 11.28 ) 5.97 orm 10.14 TYA 12.22 W3XAL 6.10 :
GAB 18.04 HIT 6.63me. | JAC 17.76 ORG 19.20 TYR 12.25 W3XAU 959 Zss 18.89
GAD 19.48 HIX 6.13 IAC 12.80 ORK 1033 | TYF 14.64 WIXAU 606 (ZTJ 6.10
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6L6 MOPA for C.W. transmission. (1024)

61.6 MOPA FOR C.W.

W11YM, Fairfield. Conn.

(Q) Please print a cireuit in
your Question Box of a MOPA
utilizing the new 6L6 metal tubes.
The oscillator must be electron-
coupled as an xtal is not available.
I would appreciate this data and
any further information you could
give me regarding a 6L6 as E.C.
oscillator, or what have you, will
be mppreciated.

{A) Although we encourage the
use of crystal-controlled transmitters
for the C.W. bands, we are comply-
ing with your request and showing
a 616 MOPA employing tweo tubes.
In all cases, the oscillator should be
used as a combination oscillator and
doubler. Results will not be satjs-
factory if the plate and grid cir-

Two-in-One receiver. {10235)

cuits are tuned to the same fre-
queney in the oscillator stage, We
have indicated, as an example, the
grid circuit tuned to 80 meters, the
plate circuit to 40, and the final
amplifier to 40, We have also shown
a neutralizing circuit in the final
amplifier, In most cases, this has
not been found necessary hut may
be incorporated as a precautionary
measure, by tapping the I plus to
the plate coil approximately 1/5th
of the total number of turns, the
small portion of the coil being used
for neutralizing as shown in the dia-
gram.

TYPE 19 AS 2-TUBE
RECEIVER

Harry M. Mobridge, Whitlash, Mont.

(Q) Would you please print a
diagram of a short-wave receiver
using a type 19, 2-volt tube. Since
reading Short Wuve & Television,
I have built 27 short-wave sets, 1-
to 4-tube battery receivers, and
have had fine results with my three
Doerle’s and one Duo-Amplidyne
now in use. Have pulled in most
of the regular foreign stations on
my speaker with fair signal
strength. Here's to Short Wave &
Television and many more good sets.

{A) We have shown the circuit
diagram of a 19 used as a regen-
erative detector and_one stage of
audio amplification. Resistance cou-
pling is employed. The plate volt-
age which seems to work out hest
is 90 volts. For low voltages it
may be found necessary to use
transformer coupling between the
two stages.

POWER SUPPLY
DIAGRAM

John Loughlin, San Francisco, Cal.

(Q) Would you please print a
diagram for a power supply in your
Question Box. It must supply a
“B” voltage of 250 volts; filament
voltage of 1.5 volts, 3 volts, 4.5
volts, and 6 volts. Also, it should
use a type 80 tube.

{A) We have shown the dia-
gram of the power supply. However.
we have only indicated a single
2l%.volt winding. The odd voltages
you require, such as 3, 4.5, and 8§,
we do not believe are readily obtain-
able on standard manufactured
transformers. We suggest that you
get in touch with transformer man-
ufacturers,

“CODE-IRACTICE”
OSCILLATOR

Thomas O'Connell, Chicago, TIl.
(Q) 1 would appreciate it very
much if you would print a diagram
of a code-practice oscillator using
a 201A. an audio transformer and
a rheostat to control the piteh.
(A) We constantly reccive re-
quests for diagrams of code-prac-

tice oseillators, and we trust the one
shown will satisfy the great num-
ber of inquiries. Any type tube
may be used. For type 30, for in-
stance, the filament voltage should
be 3 volts and adjusted to the
proper value by the rheostat, Ad-
justment of this rheostat will also
change the tone to a considerable
extent.

TRANSMITTING

ANTENNA
B. J. Morton, Marshall, N.C.

{Q) 1 would appreciate your an-
swering the following guestion in
your Question Box it an early is-
sue: I would like to know the
dimensions of an antenna, single
wire feed Hertz, using No. 8 solid
copper wire. This antenna should
operate near 3550 ke. Also rgive
the size of wire to use for a feed-
er on this antenna.

(A) For all general purposes it
has been found that No. 12 or 14
solid copper wire is entirely satis-
factory for an antenna both for
recejving and transmittin®, and it
would seem that it would be a
waste of money to use a very
much heavier wire. A number of
formulas have been printed in va-
rious publications covering the
construction of antennas, and also
various methods for calculating
the position of the single feeder.
However, none for the latter are
exnct. For instance, the size of the
wire, the height and various other

F- 3 -}

i

G- -8+
204A ~ o
\  PHONES
| ~
|
20 :
OHMmS = KEY
Rl
:
— B8+ \L
o= b 044 225
-~ &V ORLESS

Code-practice oscillator. (1027)

right angles for a distance of at
least one-third the total length of
the antenna.

3-TUBE DIAGRAM
Ralph Hadley, Dryden, Ont., Can.
(Q) Wants diagram of a 3-tube
T.R.F. bandspread set using a 235,

a 57, and a 56 resistance-coupled
audio. .
{A) We have shown a diagram

using a 35 as an T.R.F. amplifier
ahead of a 57 rewenerative detector
which, in turn, is resistance coupled
to a 56 audic amplifier. Coil data
for this receiver may be found in
the August, 1936 issue of the Ques-
tion Boz.

2.5MH

s OUT
Fput ¥

Rl ae

~a

25,000/
Osn?nos B+

3 tuber with tuned

conditions require some adjuste
ment of the formula. For 3550 ke.
an antenna which would give good
results would consist of a single
wire 132 feet long with the single
feeder tapped 18 feet, 6 inches one
side of the center of the antenna,
We suggest that various positions
for the feeder be tried within a
range of 8 or 10 inches either side
of the approximate position given.
There should be nu standing waves
on the feeder when the proper
point is located. This cau be de-
termined by the use of a Neon
bulb moved along the feeder for
a distance of one-duarter wave.
No change in the brilliancy of the
bulb will be noticed under perfect
conditions. The feeder should also
run away from the antenna at

R.F. stage. (1028)

4-TURBE A.C.-D.C. SET

Ray Murray, St. Marys, Kan.

Q) Please print in your Ques-
tion Box a diagram of a 4-tube set
using the following tubes: 6C8,
regenerative detector: 37, audio: 38,
output ; and 12Z3, rectifier. [ would
like to use transformer coupling be-
tween the 6C6 and the 37, and re-
sistance coupling between the 37
and the 38.

{A) We have shown the dia-
gram of the 4 tubes mentioned in
your letter. However, we recom-
mend resistance coupling  between
the detector and first audio stage.
If you wish to employ the trans-
former, we suggest that you wuse
only the secondary and connect it in
place of resistor "R’ in the sketch.

B+

N/

F
(EACH)

/

is.000./ B
DHMS

o
sv.?
B w3
80}
i
250V
[
[
250V
RN
N
‘—\ }
110V., 2.5v. ¢
AC.

PPower-supply diagram for 256

volt output. (1026)

- 500 MMF.
J_” L REC., 2.5MH.

AAAAAA

ai——

All-electric A.C.-D.C. receiver using 4 tubes. (1029)
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@ Because the amount of work involved in the

drawing of diagrams and the compilation of

i i

the form of

data, we are forced to charge 25¢ each for let-

ters that are answered directly throug
This fee includes only hand-drawn
drawings.

companied by 25¢ will be answered
this page.

Lrafarasia

We cannot furnish “picture-layouts”
or “full-sized” working drawings. Letters not ac-

The 25¢ remittance may be made in

h the mail.
schematic

in turn on

[

EDITED BY GEORGE
W. SHUART, W2AMN

y

Special

problems

AAAAAAAA‘AA“A‘AA‘AAAAAAA‘AAAA‘A‘AAAAAAAAAAA‘AAAA‘AAAAAAAA

stamps, coin or money order.
involving considerable re-

search will be quoted upon request, We cannot

Corr

offer opinions as to the relative merits of com-

mercial instruments.
4

their names and addresses clearly.

ts are requested to write or print

Hundreds of

letters remain unanswered because of incomplete

A et

A A st

or illegible addresses.

c 201A |
5 S ()
’ ( 1
(5 -~
asv LY e Ay e
8- 80V
Audio amplifier. (1030)

201A AMPLIFIER

David Tobins, Dayton, Ohio.

Q) have constructed a 1-tube
hattery receiver and would like to
build a 1-stage audic amplifier for

P s e s e B A
"’

specify, will I have to make any
alterations in the plug-in-coils?

(A) We have shown how band-
spread may be employed in the
Space Kzplorer receiver. This sys-

temn may bhe employved in any short-
wave receiver of the type mentioned.
The plan is simple enough, a small
condenser is used for tuning, while
a large condenser is employed for
setting the particular band you wish
to tune, within the range of the
smaller condenser, No alterations
will be necessary in the plug-in coils
when employing this system.

S-W RECEIVER WITH
45 AMPLIFIER

E. C. Richards, Edmonton, Alta.,
Canada.
(Q) Please show a diagram in

the Question Box of a receiver use
ing three tubes. I have a 24, 27,
and & 45 tube. Would these three
tubes make a good set?

(A) We have shown the diagram
requested in your letter, and it em-

it using a 201A tube. Would you ployes a type 45 in the output tube.
- b-p
INTER- ¢ 455

P-p STAGE i p-p
INPUT I C o e— ouUTPUT

\ Lo, 9 )

| T

. 750 | i L2 L

= e 3% e g

A | | A = N C a2
=i | R 7 o |
= 1 | ks | |
=% i Mamedt | 22|
=4 il okt AL
r [} @ 'I |
e fl k = '
. =
INPUT I [ = ouTPYUT

. e T B+ »
B- - 250v

Push-pull amplifier for high-

kindly print the necessary diagram
in your Question Box?

(A) We have shown the din-
gram requested. The input termi-
nals of the amplifier (the primary
terminals  of the transformer)
thould be connected to the phone
terminals of your present receiver.
Adding this stage of amplification
should imbrove results considerably,

BAND-SPREAD

L. W. Parrish, Scrauton. Pa.

{Q) VPlease advise me in the
Question Box if band-spread can be
used in the Spare Explorer 6. Also.
if I add the capacities which you

{ by
T

I

C1+BAND SPREAD COND. (200R 35 MMF )
C2= BAND SETTING COND {140 mMMF)

Band-spreading. (1032)

quality reproduction. (1031)

The 45 is noted for good quality
but has exceptionally low amplifica-
tion, and power ocutput. In the av-
erage regenerative receiver quality
should not really be important, and
the use of a pentode such as a 2A5.

PUSH-PULIL A.F.,
AMPLIFIER
Edward Dilaule, Greensburg, Pa.

(Q) I would be very grateful if
you would print a 4-tube amplifier
in your Question Bor. This ampli-
fier should use two type 27's trans-
former-coupled to a pair of 45's in
push-pull,

(A) We have shown the dia-
gram of an amplifier which in-
cludes two type 27's in push-pull,
transformer-coupled to a pair of
45's.  If high-quality transformers
are used, real high-fidelity should be
oblained with this amplifier. The
out-put transformer should be de-
signed to couple the two 45's in
Class A" to the speaker you in-
tend to use. These transformers
are usually attached to the speaker,
and we sugfest that you make sure
the proper transformer is included.

COMPLETE A.C. OPER-
ATED RECEIVER

N. L. Leitsch, N.§. Pittsburgh, Pa.
Q) have been a reader of
your wonderful magazine, Short

Wave & Television for two years,
and also have a copy of your Short

At A Ao e

ARAAAAA
TYYYNYY

—

)
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[.25-MeG / LIMFr 07 1,Sooomsj
@ @
%’Sgg X x  (our-t
= 50,000 o L l puT
. OHMS 250V. B-_¢ ), 2.5V, &

3 tuber with type 45 output amplifier. (1033)

Wave Guide which 1 find very use-
ful and interesting. 1 have a ques-
tion to ask and hope you can help
me. Will you publish a diagram
using Hammarlund 6-prong coils
and employing two 36's, one 38, and
one rectifying tube. Thanks,

(A) The complete A.C. operated
receiver as requested in your lettter
is shown in one of the diagrams on
this page. This should give excel-
lent performance and other experi-
menters who are interested in build.
ing a good short-wave receiver of
simple design may well follow the
layout provided.

BEAT OSCILLATOR

Ralph I. Hansen, So. Omaha, Nebr.

Q) would greatly appreciate
it if you woukl publish a diagram
of a beat frequency oscillator to be
used with the Mitchell Superhet.,
described in  the December. 1933
issue of Short Wave Craft. Thanks.

(A) The beat oscillator diagram
shown employs a standard beat fre-
auency oscillator coil and condenser
combination. This is available from
any radio supply house. These have
the same appearance as an ordinary
LF, transformer. This oscillator
may be coupled to any receiver of
the superheterodyne variety. Con-
denser "C’' in the diagram may be
a two plate midget condenser or
may consist of the capacity due to
wrapping an insulated wire around
the plate lead to the tube. The
lead is then merely hlaced near the

grid lead of the Iast LF. ampli-
fier in the receiver.

¢ Tt 38
Ge,, AP
STANDARD 50000

0.25-
MEG

HEATER VOLTAGE

Beat oscillator for superhets.
(1034)

2-TUBE RECEIVER

Raymond Jones, Endicott, N.Y,
(Q) 1 would like to know what
issue there appeared a diagram
of a 2-tube receiver using a 617
and 12A7 in an A.C.-D.C. circuit.
(A) In the May, 1935 issue,
Page 12, you will find described a
2-tube receiver using the tubes
mentioned in your letter. The
functions of the 2 tubes are: un-
tuned r.f. stage, refenerative de-
tector, one stage of audio ampli-
fication, and rectifier. This is en-
tirely A.C. or D.C. operated.

AAAAAAAA A
YWY WA

Complete A.C. receiver using 6.3 V. tubes. (1035)

www americanradiohistorv com


www.americanradiohistory.com

556

SHORT WAVE & TELEVISION for JANUARY,

SHORT WAVE LEAGUE

e e ay
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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
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When to Listen In

by M. HARYEY GERNSBACK

@® WE have recently acquired a National

NC-100X receiver on which all listen-
ing is now being done. This, plus the fact
that our listening point has been removed
from New York City to the suburbs of
Long Island has had the effect of greatly
extending our short wave reception area.
In a few weeks' time the number of sta-

Here's 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 8% inch in diameter and is inlaid in
enamel—3 colors—red, white, and blue.

Please note that you can order your but-
ton AT ONCE—SHORT WAVE LEAGUE
supplies it at cost, the price, including the
mailing, being 35 cents. A solid gold but-
ton is furnished for $2.00 prepaid. Address
all communications to SHORT WAVE
LEAGUE, 99-101 Hudson 8t., New York.

. e PR

tions clearly audible has been more than
doubled. We trust that this column will
reflect this improvement in the future.

CZECHOSLOVAKIA

@ OLR, as the new station at Prague is

now known, is operating on a new fre-
quency. At present broadcasts occur daily
from about 1:30-4 p.m. and on Monday
and Thursday from 7-9 p.m. on a fre-
quency of 11875 ke., sliced in between
TPA3 and WBXK.

GERMANY

@ THE current schedule of the Berlin

stations is as follows: 12m-2 a.m. on
DJL; 12:05-5:15 a.m. on DJA, DJB, DJE,
and DJN. 5:55-11 a.m. on DJA, DJB, DJE
and DJQ (from 6-8 a.m. DJQ uses a beam
for S. America). 8-9 a.m. on DJL for N.
America and DJR for Central America.
11:35 a.m.-4:30 p.m. on DJC, DJD and
DJL. 4:50-10:45 or 11 p.m. on DJC and
DJD for N. America, DJN for S. America
and DJA for Central America. On Sun-
days the following additional broadcasts
occur: 6-8 am. on DJL for Africa; 11:10
a.m.-12:20 p.m. on DJB and DJQ for N.
and S. America. In addition DJP is fre-
quently heard from 11:35 a.m.-4:30 p.m.
sending the same program as DJD and

DJL. DJO is also heard sending special
programs to America together with DJB
from 12n-4:30 p.m.

ARGENTINA

® LRU, Buenos Aires, is now on daily

from 7 a.m.-4:50 p.m. and LRX from 5-9
p.m. LRU is not heard often but LRX is
heard daily with a strong signal which
suffers from flutter fading. Unfortunate-
ly this station does not modulate very
deeply, so the signals are not very loud
despite the strong carrier.

PORTUGAL

@® CSW, Natl. Broadcasting Station, at

Lisbon on about 9930 kec. is a new star
station. This station is heard almost
daily from about 5-7 p.m. On Saturdays
it can be heard from about 4-7:30 p.m.

1937

for 3 years and so many announcements of
its opening have been made in the past
that we are tickled about the latest news.
We shall certainly be *“all ears” for the
new station, which is supposed to be
rated at over 100 kw. YDC at Bandoeng,
Java, is putting over a fair signal these
fall mornings from about 5:30 a.m. on
15.15 me. It sends the same program as
YDB and PLP. Frequently on Sunday it
relays PHI and PCJ.
ALL TIME IS EASTERN STANDARD

O.L.P. News from Freeport, Pa.

@ THIS is my report for the month. A

new Chinese station is broadecasting on
about 15.18 meg. just below DJB; they
have been on until 8:00 a.m. and occa-
sionally until 9:00 a.m.

ZBW, in Hong Kong is on 8.75 meg.;
they have been coming in very good late-
ly, and their best transmission is from
3:00 to 7:00 a.m.

XGW, Shanghai, China, can be heard
i}x('%%ularly at about 9:00 a.m. phoning

TFJ, Iceland on 12.24 meg. is heard on
Sundays at 1:40 p.m. E.8,T. with fair sig-
nal strength.

VK2ME, VK3ME, and VK3LR, of Aus-
tralia, are coming in very good.

FORAA, Papeete, Tahiti, 7.10 meg. is on
every Tuesday and Friday, 11:00 p.m. to
midnight. The “Marseillaise” is the selec-
tion .played at the beginning of the trans-
missions.

RAN, Moscow, U.S.S.R., comes in very
good at times; then at other times they
can hardly be heard. At present, they are
on 9.60 meg. after moving from 9.52 and
9.59 meg. They are on from 7:00 to 8:00
p.m. daily.

RIM, on 15.25 meg. phones RKI every
morning till 10:00 a.m.

IRY, Rome, [taly, can be heard almost
every morning phoning at 9:30 or 10:00
a.m. IAC, Piza, Italy, “works” ships every
morning.

HIN, Trujillo, Dominican Republic, is
heard on 6.24 and 11.28 meg.; they are
very strong on 11.28 meg.

LSX, Buenos Aires, S.A., 10.35 meg., has

(Continued on page 583)

The signals are very loud
and clear. Announcements r—
are made in several lan-

guages including English.

HERE AND THERE

® THE 31 meter (9.6 mc.)
broadcast band is one of the
liveliest of all bands at pres-
ent. During the afternoon
stations in Europe are heard
well (GSB, CT1AA, CSW
among many) and with the
coming of evening the 8.
Americans are added to the
list. The S. Americans heard
well include COCQ 9.75 me.;
LRX, 9.66 mc.; HH3W about
964 mec.; HJ1ABP 9.615-
9.620 me.; HP5J 9.61 me.;
HJ1ABB 9.555 mc.; HJ1ABE
9.5 me.; HJU 9.5 me.; TGWA
9.45 me. and COCH 9.43 me.
In addition HJ2ABC has re-
cently been heard operating
near 9.57 me.

In the early morning hours
the Australians, VK3LR and
VK3ME, and on Sundays
VK2ME, are heard and in
addition the Fiji Isle station
VPD2 on 9.54 me. is heard
from 5:30-7 a.m. Lastly a
new station in Hong Kong
on 9.58 has made its appear-
ance from 4 a.m, on.
@ HIN at Trujillo in the

Dominican epublic s
heard irregularly from 4-9
p.m. on 11.28 me. According
to the announcer at Radio
Colonial in Paris, the new
high power French station
wﬁl commence operations by
Jan. 1, 1937. This station
has been expected on the air

FREE
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PR R NE K P T TR T TR A PR N PR NE LRI IR
“NEW 1937 SHORT WAVE APPARATUS—THE IDEAL CHRISTMAS GIFT”

{Guaranteed shipment of all orders within 24 hrs.)

EILEN RX-17 7-tub/e BANDS)PREAD RECEIVER
(8%2 to 3,000 meters

Our largest. finest, and most scnsitive new 1937 receiver. unequaled In asppearance, per-
formance nnd vajue. Uscs a special, highly cficlent and ulertlve elreult producing resulta
which WILL satisfy even the most discriminating short wave fan

RX-17 is equipped with the famous EILEN NOISE SUPPRESSOR, the latest Uev'lopmont of our llbernanel
and which is skyrocketing itsetf into immense popularity. This remarkable develapmln!. exciusive with EILEN,
enablas you to enjoy reception from those far-off stations with excellent clarity and volume,

Cnnu&rueleu ul' lh. ﬂnest nnr.erlnlu nnd to can!urm with 1he highest engyneering standards, this Instrument

two o 5G, one OT nd ofie HY3 high pain tubes as TUNED RF AMPLIFIER, TUNED

!LECTRON COUFLED SGIEEN GRID REGENERATIVE OETECTOR, powerful 3 stage audio rreauency amplifier with
power pentode ocutput stawe dellvering 3 watts of audio power to the bullt.in hlwh ﬂdellty namlc loudspeaker.
VAIlA!LE NDISE SUIPRISSOR. rectifier and complete built-in HUM-FREE jower supply DSPREAD TUNING
—a special electron tube Circuit enlhlmtthc operator to reduce or sliminate certain types ‘u eeurring in all
short wave reu-verl—lutnmlt.c head one 1lch—lmoolh and noissless controls—highty -H’c.ent interchangable
inductors—doublet or around connections—POWERFUL hi-fidel audio tem—large, illuminated airplane
type wernier dial Y., and ty that will amaze you—are
features to be found in RX

RX-17 in BEAUTY, as well as performance, is (n a class by itself—heavy
steel cablnet wllh hinged Iid finished in durable hlack shrivel—cotored dlal lighis
behind black and white scale—chrome plated cacutcheon—calibrated dial plates
Tgl;ted chassis and shielding—Optrates entirely from your 103 to 130 voits

ouse current.

AMATEURS: Model RX-17-
AB has same Specifications’
A
RX-17 under fait conditions will bring In dozens_of foreign as well as do. | CSduibped with plate vollage

witch and  special
mestic short wave stations with enormous volume. Try one and see for yourself! bandspread <olls for 20-40.

RX-17, complete, READY TO T'SE. with 7 RCA or Sylsanta tubes, $2 ] 95 :r{ i ol o RbLi O thel cfowr 51395 80-16 muba:g:’vw;r-ﬂ:ﬁ
of a - —

& low-loss silovr plated coils for %34 to 200 meters. wired. in Il parts. coils for 812-200 me-
rablnet, and 7 page instructlon hookle ‘l 45 ters, (Inss un;.eu & cabinet).... ¥ ;fy:ﬁ‘: (Al%dm’r{cr"ubu‘mc:ol‘l’:
MODEL RX-~18 and RX-18.AB arc {dentical with the above model but possess an eighth tube onnhllnx thc wlve length range to be extended down to 114 meters.

1.50 to price of corvesponding RX-17

Broadeast band cells (200-550 meters) e Cabinet, extr. if desired extra $1.43).

(If metal tubes are preferred oVer tl\e ﬂlnst yre, a matched Sylvania tubes. extra.
above Drice.) Long wave coils (350.3,000 met:
6-Tube Band switch Receiver
12 to 800 Meters

erful, sensitive. and selective qw recei ver
coverinx the entire wave-length span of 12 to 600
metera in 5 steps. NO FPLUG-IN COILS are used.
Simply turn the waveband selector switch

Add

@ HF-19 One-Tube Transceiver

5 Meters

A manterplece in  simplicity!
An uncqualled salue for the
experimenter who s interested
In an Inexpensive transceiver
which will enable him to main-
tun rellable 2 way communi-
cation with a friend. So sim-
ple that even a beginner may
readlly obtain remarkahle re-
sulis with i1. Uses one type 18
“wth 2 in t tule) In apeclal
citeumt produclng great volume
and slgnal strength. Operates
from 2 dry cells and 90 ta 133
volts of B battery .

oy I on nny wi
Uses two 8D4. e 76, cne 43, ol

one 251.5 tul»on nq ltl" amblifier. elortron coupled

screen rrid regencrative deteetor. powerfu

audio amplifier with pentode oulpul stage,

ficr, and complete bullt-in power supply.

HUM.FREE—HI|-Aidelty dynamic lou d-!peaker—
Hluminated, airplane type  vernler  dial—land
spread tuning control--aufomatic headphone .lnt‘k-—exti‘eme y F rates from your

ouse current-leautiful heavy. Lilack shrivel finish chassis and ca v
DELIVERS GRF.AT LOUDSI’EARFER VOLUME ON THE GREAT MAJOI“TY OF SHORT WAVE FOREIGN STA-

COhUlTlON
PRICE, compleu wllh tubes, cabinet, wired,
ready

| e See editorial article Pa%n
482, Dec. issue

ahd simple instructions, less cabinet,
microphone., unwired...,

Beautiful crackle finish cabinet extra...$1.25
Tyre 1Y tube. extra
Wired and tested, exira
Microphone for above, extra.

HF.19 TRANSCEIVER KIT, of necessary parts, S 95
tube,

AMATEURS :

Model BS-5-AB has sarue specifications
as R8-5 except that 1t has special band-
spread circuit for 20-10-80-160 M hands
and 1s equipped wiih plate voltage cut-
off switch. Add %1 00 to above price.

B8S-5 KIT, of necessary parts. including detnlledsl 095
instructions; less tubes, cabinet, unwire —
$14.95

.
e 1,50 SPECIAL: Cnmplela kit, cabinet, tubes and
{1t metal tubes are preferred to glass type, add $1)

ceeeeeeeee 183

7C 5-Tube

Short Wave Recelver

instructions. umwired

-Tube Short

Wave Radio HF-35 3-Tube SW

2
813 to 625 maters $3 25 Transmltter
Bigger and Only =

More A powerful and well engi-

Powerful (less tubes, phones, unwired) | 7 Bwerinl, AN wod (e

" 13 ‘ be mitter of Rreat benu(; and

LD L L Short wave jcé that, res WiTHIN THE AMATEONS

A Giantin :,'3'“,2'3 . REACH. U 38.46.40

Performs : . hes as YSTAL

e ﬂ;::fm ations wien cgurnou:n osgu.u;g[;

volume under fair condi- FI!R bulit-in antenna  tun

THE WORLO AT o~
tvlgr‘l‘s. DOOR! 1 ystem—beautiful, biack

rlwl metal cas¢ and shelv.
—Triplett meters—&ilen
trln-mlnmq disls—highest
quality conmtruction — 3%
n ;r‘;!: :o lnwc;‘ outpdu( on

ER -40-80-160 bands. A
TWO TUBE BATTERY transmitter that you can be

SET, e tubes,
Phones, unwired $2.00 proud t: n exceblent

THREE TUBE BAT-
E ET, less tubes,

hrely from the AC or
house current. Simple to
hulld and easy to operale.
utlful, black
nnlsh cabinet and lnstruce
tions  furnished. Wave-
ngth ran: 12-8600 me-

FULL 8 TUBE PERFORMANCE plus THE N
SERIES TUBE makes this an outstandin
l-‘.qullllped with a powerful 3 stage audio

W K924
value.
requency

ampli le T KITS wired, extra 751‘ colls for .lnir and
Uses 6DA-BF7 (twin 2 in 1 tuher—78_KO2A-12A7 ters, An ideal set for the Tubes, each 30c¢. Broad instructions Included.
itwin tube) tuhes beginner who wishes to cast band colls

as R.F. ambllfier. eleclrnn coupl
screen grid regenerative detector, werful 3 stage
audio ampllAer w1t pentode out ut stage. rectifier
and complete hui t-:n pnwer suchy (){:erlten entire-
lsy fromy 103 to 130 volt AC or 1),

AND SI'READ Nl\(}—smno!h reﬁeneratlon con-
trol—huilt-in hlmn uualil{ loudspeaker—automatic
headphane  jack— large, ul
vernier dial—large low-
ahri\'el finish metal ch‘lll and ublnel.

to be appre hle .-H-ned owners report as
h!gh as 35 foreign e wi
. You F‘vs under falf condis
R YOU TODAY! 10!! WILL NOT RE-

). @
of short 93¢, Clnnonhlli double

learn the thrill
v ion. headphones ¥1.35.

wavé réception. HF-38, assembled, and resdy 1o wire
(leas tubes, power supply, crystal, hola-
er and sdditional coitls)
Matched Arcturys ‘lium-

AN-6 Four Tube
BANDSPREAD

RECEIVER
A powerful and

llV 41! -’I‘ubo Dower
wit!
{ay leu tub'slz 35
bor for wmng oxtra
83 tube for HV-475, ex-
tra 65 cents

EILEN 7¢ IECEIVIH. wlr!d. in cabi
cei designed
et, complete, READY USE, ;Iﬂl s] 295 rurv:-'ll-' ‘-:‘z‘r;ho

Sl\elker 5 RCA
200

CLers, ie Ins prefers the

2 Rrundcast Ban . ext a. of headphones.

KIT, upwired. hecessary Uses 6F7-0D8-
cou- for Bm ta 200 meteru. and 1nl'~l‘"°' $1 25 -84ty tn
tions less Calunet., spenker. tubes. five-tube  per-
$ R R it aene | FREE: New 1937 catalogue
Specl l ) RF lmplmer. L ]
(2) Broadcast hand coils. 200-625 meter. TUNED  ¢lectron coupled screen enerats

Rria
tector, two stage nudln nmplmor. retti er & hulll ln
power supply. MUM-FREE. FUL. dliy on:
fxn‘" a ul"ltker. OPeralel from your 108 l;lO volt AC
ouse

Labor for wiring & testing. extra. 1.50
SpECIAL: COMPLETE KIT, unwred cabs

inet, 5 tuhes, speaker, 4 coils for ulz to s]T 45
200 meters, ::l:, llmple {nstructions.

of short wave receivers, transmitters, & 5 meter
apparatus. Send stamp to cover mailing costs

2 obr Is, extr: $1.28| ;:05 c'omnlet?lwl‘th ‘l naluhed tubes, colls forssstg

me Qfl‘ cahinet, wire.
AMATEURS: Model 7C-AB, same specincations an 7C | READY FOR Us * on YOUR copy.
excent ‘that hag speéial tuping ciicuit and coile for Broadeast band €0I18 (2}, EXUra...cecncrrerereearsennn. $1.48

spreading out the 20.40.80.160 M bands over BOCY}
of dial. Also equinped wn.h plate volnue cut-of
switch. qlme‘prl.:e a8 7C. Model 88 or BR-AB bat-
tery model of Operates from inexpensive dry
batteries. Same

AMATEURS: Model AN-3-AB has same specifications
as AN-3 except that has plate voltage cut-off switch

JUST OFF THE PRESS!
LR e AT D G I Bt Prompt sorvies, 20% deposit on C. 0. D. orders
Dept. SC 1,

EILEN RADIO LABORATORIENS, 136 Liberty Street, NEW YORK, N. Y.

Please mention SHORT WAVE & TELEVISION when writing advertisers
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SHORT WAVE

"% for a Merry Christmas | %
= RECEIVE AN ACE RADIO!
HERE’S HOW H Simple Directions: Make heavy mark

around set desired. Leave magazine, open
. : . . at this page, where it can be seen. Sanda
— a gift that will bring joy — R0 2%
— a Short Wave Receiver —

should do the rest!! Hi!

ﬁﬁmmmmxmmmmmmxnﬂm

Featuring—
the “UNIVERSAL-SIX”

AC-DC-BATTERY

FOUR TUBE RECEIVER
81/, to 625 Meters

IMAGINE!! A rompact,
with real S$IX TU
on gy AU o e

self-contained sensitive receiver
BE performunce that will vperate
house line or on batteries, without
making any changes, "The Ace Universai-SIX will oper-
aler anvwhere! Simply plug In a cable and —PRESTO!

A completely battery operated set with the Same full

toned loud speaker volume—the same thrilling foreign

reception—ihe swine mirarilows vase of oparation! Keally

TWO good receivers lor less than jou would expect to

pay for elther one!

POWERFUL tube line-up: 6F7 Screen gprid pentmde
R.I°. stage and first audlo stake—86F7 Electron conpled
Pegenerative  detertor and second  audin Stage—38  (hind
andio power pentode output stage—1-V water Dype rectitier
fur humless power supply! Every tube serves a uscful
radio purpose—no “ballast’” tubes to make the set appheal
larger!

:lOIIE FEA‘I’UHES hull nmduprea(l 81/4 to 625 meters

self- dual speed full
Vintan dlal—prov hion l'nr headphane w—\cl\rl smooth control
f regencration—operates entirely un AC, DC. or Hatleries—
Low current drain with ligh ouuxul. means real economical
PERDER YOUR “UNVERSAL-SIX' NOW! Every one fully
guaranteed! Buy with safety!

Do-all DeLuxe

T ST YR TN RIS, T Y S e R R R S R AV MR

K
4
4
4
g
g
i
4
1
1

WM

SI 265
$14.15
5§50

ACE UNIVERSAL-SIX

recelvc with four tubes, cnbln«-t nll
and  built-in upeak

I'LE'I'E, nothing else tn Luy. Not wlrcd-

Latsratory  wired and tested, complete,
ready to plug in.

NQTE: !f tubes. speaker, Broadeast Band
coils, and cabinet are not desired at pres-
ent you may deduct from the above prices

There is nothing finer

than an Ace

21, TO 3000 METERS: full
contintous range 100 Ke. to
120 Mc—no skips!

DUPLEX REGENERATION
CONTROL: Semi-automatic
regeneration keeps detector at
peak!

FULL BANDSPREAD: Two
new transmitter type dials
with built-in dual speed drive!
TUNED RADIO FREQUENCY
AND TUNED DETECTOR
STAGES—A positive essential
for sharp tuning!
6K7-6K7-76-76-76-42-5Y4C
See December S.W.C. page

2
4
4
4
4
8
a
4
1

Mﬁ%ﬂ%ﬂ%ﬁﬁ%iﬁﬂ%%%%%g

494 for more detailed descrip-
tion.

DO-ALL DELUXE
ULTRA MODEL (215 to 3000 Meters)

even tuhe Recelver, complete With s 75
rl?e.-uchedd tubes and cabinet. Ready to
wired.

$500

DO-ALL DELUXE

STANDARD MODEL (9 to 3000 Meters)
Six tube Receiver, complele with s
matched tubes, and eaglne‘ Nothing

else 1o buy! iINot wires
you may deduct from

the above prices. the above Prices...omereremoereens,

NOW! The ACE “R-9" THREE TUBE TRANSMITTER

MMMMMMM? lerc's a well enginecred xmitter that packs a healthy ‘‘wallop’! Up to 16
e

Lanoratory wired and tested. Ready
for yvou tu attach antenna, pluy into
socket. and thrill 10 new and ltranue
programmes! Price

Lalworatory wired and_tested, ready
to operate.” The entire world ot
Radio al your command! Complete

tf tubes, cabinet. and 200 to 3000
meter wavelength rangé are hot ae-
sired at presen ? you may deduc! lrum

It tubes, cabinet, and 200 to 3000
meter wavelengm range ate not

\\'1“3 of clean erisp power that places your slzs into all parts of the globe. Uses
the <ensational new GLS beam power tube power amplifier (lrl\en by a '“‘*
crystal conteolled or TNT oscillator, \\'orks wlln or without & crystal on l.ll hands
Heavy Luilt-in power ;upply using #3-V rectifier gives nmple curre ( Plugs into
any 110 volt AC house linc.  Accurate milllameter reads all circults With special
switch,  Simple to tunc md aperpte,  Clear instructions
GET ON THE AIR NOW WITH THIS FB RiG!!

ACE R-9 SPEEGH AHPLIFIEN—MODULATOH

1.6—83-V T

Attach (wn \uru lmm this unit to termhmll un s 75
i R-Y Irunpmmef and you have a full power.

f, ity phone station with 100% modula-

ACE R-9 TRANSMITTER
Complete kit of atd 75
parts with -nmly

motal  chirkia  un

pancl with sl hulel dﬂllul ready

tion. Has ita own built-in hesyy -duty power rupply.
o wmemblo and wire e b || S0 L R T e 20 e icrimlone.
tetetl, rendy 1o Iy o wocket, Fesiutiner con lmur-)'hl.h Rdebity réapanse.  Srivail
) It
.50 rxtra. o F mntched auin nmlrol ('llm unit, p e ;‘ls"’:ll‘k:‘ll\:rl en

tuhes 52.15. \l.,u..ml Crymul
s, of eails for any
00.

4 xil"-:‘lv( ‘It A\lf’LlFlER—llUl)UL\ TOR. \nt \rig-d
$2 af 2.9
Amabear ||nn.l* $1.

tuben.
\\ired wnd |ﬂ1.-<l-—$2 50 exun

Cuspmcpsspacpspac il
ORDER AT ONCE—TO BE ASSURED OF XMAS DELIVERY

Ace Radio Laboratories

70 BARCLAY ST,, DEPT. C-1, NEW YORK CITY

& TELEVISION for JANUARY,

1937

What of Television?
By David Sarnoff
(Continued from page 525)

demonstration circuit has been its success
in combining, for the first time in radio
history, the simultaneous transmission of
visual matter with automatie typewriter
telegraph operation on the same radio
channels. This ability to ecarry separate
services simultaneously on a single fre-
quency is of great importance.

It is the mastery of the ultra-high fre-
quencies which is bringing television and
facsimile within the area of practical use.
We are steadily pushing farther into the
higher regions of the spectlum which only
vesterday constituted a “radio desert,”
now being made fruitful.

When television broadeasting reaches
the stage of commercial service, advertis-
ing will have a new medium, perhaps the
most effective ever put at its command.
It will bring a new challenge to advertis-
lng ingenuity and a stimulus to advertis-
ing talent.

The new medium will not supplant nor
detract from the importance of present
day broadcasting. Rather, it will supple-
ment this older medium of sound and add
a new force to the advertisers’ armament
of salesmanship. Television will add little
to the enjoynient of the symphony concert
as it now comes by radio to your living
room. Sound broadcasting will remain the
basie service for the programs particu-
larly adapted to its purposes. On the
other hand, television will bring into the
home much visual materinl—news events,
drama, paintings, personalities—which
scl)lund can bring only partially or not at
a

Broadcasting has won its high place in
the United States because—unlike Euro-
pean listeners—American set owners re-
ceive their broadcasting services free. De-
spite the greater cost of television pro-
grams, I believe that owners of television
receivers in the United States will not be
required to pay a fee for television pro-
grams. That is an aspect of the television
problem in which the advertising frater-
nity will doubtless cooperate in finding
the commercial solution.

Whoever the sponsor may be, or what-
ever his interests or purposes, he will be
under the compulsion to provide programs
that will bring pleasure, enlightenment
and service to the American publie. That
compulsion operates today ard must con-
tinue to operate if we are to retain the
American system of radio broadecasting.
The publie, through its inalienable right
to shut off the receiver or to turn the dial
to another program will continue to make
the rules, In television as in sound broad-
casting the owner of a set will always be
able to shut it off. In other words, the
ultimate censorship of television, as well
as of sound broadcasting, will remain be-
tween the thumb and forefinger of the in-
dividual American.

Rty gy

VALUABLE DATA IN BACK
NUMBERS!

@ Many short-wave set-builders fre-
quently need constructional data on cer+
tain transmitters or receivers as well as
converters and other allied apparatus.
Recently many inquiries have been re-
ceived asking for data on *“1-meter™ sets,
for example. The January. 1936 issue
containg a very rood article describing
how to build and operate a transmitter
and a receiver of modern type., tuning
over a range of from 1% to 1 meter.
This shows how important it is to re-
tain all back numbers of this magazine,
as they may prove extremely valuable
at any moment. Back numbors are avail-
able from the Subscription Dept.
Substantial binders are available for
Preserving these back numbers.

Rty
PPy

Ry Ry iyt
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WE ARE PROUD TO ANNOUNCE

me R-S-R CLIPPER

5 TUBES

Next Year's Receiver Today

S —

HERE ARE SEVENTEEN FEATURES WHICH CONTRIBUTE TO

8.
9.
10.
11.
12.

13.
14.
15.

16.
17.

<

THE HAYNES R-S-R CLIPPER'S OUTSTANDING
PERFORMANCE!

Seven separate tuning bands.

Tuning range from below 5 meters to 555 meters; covers every for-
eign and domestic short wave broadcast and amateur band as well as
airplanes, police, television, ship to shore and inter-continental radio-
phone; and brings them in on the speaker as loud as you want them.

Super-regeneration used below 10 meters; either super-regeneration
or plain regeneration on the 10 meter band.

Includes special intermediate ultra-high frequency band between five
and ten meters for the new high frequency broadcast and television
stations.

A unique new circuit providing both regeneration and super-regenera-
tion from the same detector.

Radio frequency amplification on all wavelengths including five and
ten meters.

Full A.C, operation with built-in power supply and high voltage trans-
former.

6L6 Beam pewer output tube with 4 watts output.

Large six inch dynamic speaker with full tone fidelity and velume.
All tubes are in use at all times.

Utilizes both electrical and mechanical bandspread on each band.

5 inch dial; calibrated in kiloeycles from 550 to 18,000 KC. with sub-
stantial over.aps.

Selector switch chooses desired wavelength band; interchangeable
air-coils used below 10 meters.

Isolantite insulated three-plate condenser with vernier drive dial is
used for both bandspread and ultra-high frequency tuning.

Separate Tore Control, Audio Volume Control, and R.F. Regeneration
Control are provided.

Standby switch silences set without turning off filaments.
Earphone jack cuts out speaker when phones are used.

RADIO CONSTRUCTORS LABORATORIES
Dept. SW-1, 136 LIBERTY ST., NEW YORK, N. Y.

DESIGNED BY A. J. HAYNES

TIGHT months ago the original HAYNES

"J R-S-R Regenerative, Super-Regenera-
tive receiver was featured in the leading
radio publications as the first commercial
radio receiver to combine super-regeneration
on the new ultra-high frequency bands with
all-wave foreign and domestic broadcast re-
ception. Through special arrangements with
Mr. Haynes we became exclusive manufac-
turers of the Haynes R-S-R and have sold
hundreds of these receivers throughout the
world. Their record of fine performance
and long distance foreign reception is well
known. Every criticism and suggestion we
ever received from users of the original
R-S8-R was turned over to Mr. Haynes. His
new R-S-R CLIPPER is the result and we
believe that you will agree that it incor-
porates every worth-while feature the ex-
perimenter could wish for in his personal
receiver.
Please note that the R-S-R CLIPPER is de-
signed specifically for long distance short-
wave reception and although it includes the
standard 200 to 550 meter broadcast band
and provides very fine reproduction of the
regular local hroadecast programs by reason
of its powerful amplifier and large dynamic
speaker, still nothing has been sacrificed
in favor of this low frequency band that
would in any way detract from its short-
wave performance,
The new Haynes R-S8-R Clipper is always
on demonstration at our laboratory where
vou can operate it yourself or any of our
dealers will be glad to accord you the same
privilege.

HAYNES R-S-R CLIPPER
complete with 5 Sylvania

tubes ready to plug in to

A.C. outlet and operate
Shipping weight 20 Ibs.

Please mention SHORT WavE & TELEvVISION when writing advertisers
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There is no substitute for KNOWLEDGE—it is the FOUNDATION
of all SUCCESSFUL men. The money spent for standard technical
hooks will repay your investment several times over in a comparatively
short 1ime.

When in doubt on any VITAL subject, it is gratifying to find WHAT
YOU ARE LOOKING FOR WHEN YOU NEED THE IN-
FORMATION.

Select hooks from the list below and buy at least ONE BOOK A
MONTH. Ina very short time you will have a library of your own and

the books will be CONSTANTLY available for REFERENCE OR

Rpwgei 5

r
y 0 5
STUDY Boolks sent for 10 davs’ examination
on approval. Send conpon below.
RADIO OPERATING
PRACTICAL RADIO QUESTIONS AND ELECTRON TUBES
COMMUNICATION ANSWERS RADIO IN INDUSTRY
Frinciples By :'n'(;son ENGINEERING By Keith Henney
Systems Hornung 525 nages. $3.00
e iy 189 panes HANDBOOK Practical electronles:
Egulhment 96 I'I‘:us— how the electrin tube
Operatlon trations Keith Henngy, works, low it is used
By Nilson $280" Editor-in-chief in measurement and
and Glves 600 583 pages, $5.00 ;'nmml of m;muhrlulz-
it ng processes 1o make
Hornung ‘gxl?_:llo"zf Second Edition them simpler, safer,
754 pages all classes The radio industry's and cheaper.
$5.00 of radlo own “‘standard hand-

Complete § &1 f-study
text for men who
want jobs in broad-
casting. police, aero-
nawtleal or other ra-
dio stations.

operator -
eense examinatlons
with answers Covers
hroadeast. marine,
seronautleai,  police,
amd amateur radio-op-
erating,

book.” Full. explicit.
technieal and praeti-
cal data onall
hranches of radlo en-
gineering,
by a stalt of experts.

presented

A5

RADIO RECEIVING
A
TELEVISION
TUBES
By Moyer and Wostrel
635 pages, $4.00

Covers
prinel-
ples, the-
ories.and
funda-
mental
actlons in
vacuum
andgase~
Qus tuhes,
Includes appilcations
for distant control of
industrlal processes
and preclsion measure-

Terman—
RADIO
ENGINEERING

750 pages, $5.00
Analyzes eiectrical
cireuits and vacumum
tulres and  reduces
them 10 (uantirae.
tive relations that
prediet with accu-
raey und certainty
the performance of
radio circults and
tudio apparaing.

RADIO
CONSTRUCTION
AND REPAIRING

By Moyer and Wostrel
$2.50

444 pages,

Clear, sim-
ple  treat-
mentofcon-
struetion. |
instulla-
tjon, test-
ing, and re-
pair of
radio re- 2
celving

sets, locluding tele-
vision and short-wave
sets,

PRACTICAL
RADIO—

Including
Television

By Moyer and Wostrel
410 pages. $2.50
Practleal manual on
radio fundumentals
and  radio recelving
aphararus.  This edl-
tlon Includes new ma-
teriul on «evelopments
in television, nhoto-
electric ecells. and ne-
on glow tubes. new
types of receiving

sels. ete.

ments,
e

AMERICAN
ELECTRICIANS'
- HANDBDODK
By Terrell Croft $4.00

1018 puges of (l-
rect hetps showing
vou how 10 handle
every type of prae-
ticnl eiecirieal Job:
motors  and  gene-

ratars  und  thejr
troubles, Tndoor
and outdoor wiring,

trausformers. e1c.

High - Frequency
Measurements

By August Hund
49t pages, $5.00

This §s a reference
book forresearch
workers, studenis and
tearhers, piving a
thorough o 13- 5
cussion of

high - freauency
phenomena ap-

plied to meas=
urements.

Chaffee’s
Theory of
Thermionic

Vacuum Tubes
652 pages $6.00

sive

um  tubee,
not  only
properties  of
Ttk
uxe as
and Jetector.

Comprehen-
trentment  of
thermionic e m i s -
sion and the vaen-
Covers
general
the
hut also 18
amplitier

NEON SIGNS

By Miller and Fink
288 Pages, $3.00

Tells how to make
neon signs. Comnlete.
practieal; covers iga-
terials, equipment and
methods for every slep

in making, insialling
ani watkntalning
signs.

SEND THIS McGRAW-HILL ON-APPROVAL COUPON

W, 42nd St., New York, N. Y,

MeGRAW-HILL BOOK CO0.. INC,, 330 W, X » New
heeked helow, for 10 days® examination on approval. In 10 days 1 will pay for the hooks,
Send me the books ¢hecue or return them postpaid. (We pay postage on orders accompanled by remittance.)

[J Moyer and Wostrel—Radio Construction and Re-

plus few cents for postade, i
[ Nilson and Hornung—Practical Radle Communica.

tion.

[ Nitsen and Hornung—Radio Operating Questions

and Answers, $2.50

[0 Henney—Radio Engineering Handbook, $5.00
) Henney—Electron Tubes 1n tndustry, $3.00

1 Moyer and Wostral—Radie Receiving and Television
il

Tubes, $4.00

0 Terman—Radio Engineering, $5.00

Name ... p——

Address.....—...—..

Gity and State._..ooie

- . e CEMpany.
(Books sent on approval in U. S. an

pairing, $2.50

O Mover and Wostrel—Practical Radio, $2.50

[ Crott—American Electricians’ Handbook., $4.00
{7 Hund—HIigh-Freguency Measurements, $5.00
DCh;g:;;)—Thwry of Thermionic Vaecuum Tuhes,

[0 Miller and Fink—Neon Signs, $3.00

Position

d blnada only)
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Book Review

PRINCIPLES OF RADIO ENGINEER-
ING, by R. S. Glasgow, M.S. Size, 654x914
in., 520 pages, 314 illustrations. cloth
covers. Published by the McGraw-Hill
Book Co., Inc,, New York, 1936.

Radio students everywhere have un-
doubtedly felt that there was a distinct
need for a thorough treatise covering the
principles of radio engineering in an up-
to-the-minute manner. Professor Glasgow
has accomplished a fine piece of work in
this book, which should find a place on
every real radio student’s bookshelf. The
first part of the book deals with an
analysis of alternating currents and Res-
onant Circuits. Some of the sub-titles are
—Sharpness of Resonance (explained with
graphs), Parallel Resonanece With Various
Conditions of Resistance, ete.

Next, we find an interesting discussion
of the properties of coils and condensers,
including a study of the induetance and
distributed capacity of coils.

The action taking place in vacuum tube

| eircuits is discussed, including the Input

Impedance of a Triode, Radio Frequency
Amplifiers of Different Types, et al.
Oscillators and radio frequency power-
amplifiers are disecussed at length, also
modulation in diflerent forms, The Vacu-
um Tuhe As a Detector, and Different
Tvpes of Receiving Circuits. Antennas
and Wave Propagation are also discussed.

RADIO PHYSICS COURSE, Second Ed-
ition (Revised and Enlarged), by Alfred
A. Ghirardi, E.E. Size 7x9 inches, 972
pages, over 500 illustrations, in half-tone
and line, cloth hound. 1"ublished by the
Radio & Technical Publishing Co.,, New
York City.

The radio student who is looking for a
complete course in one book will certainly
find it in this latest edition of Mr. Ghirar-
di's very fine work.

Among the subjects covered are: Ohm's
Law—The Simple Physics of the Far—How
Sound Waves ave Related to Rroadcasting,
ete. The Electronic Theory and the Elec-
tric Current are very clearly explained with
diagrams wherever necessary. Only the
simplest of mathematics have been includ-
ed and practically any one can read this
treatise and understand the subjects as Mr.
Ghirardi has presented them.

An excellent chapter on Electro-Magnetic
Induction is given, also a tine eclear dis-
course on Capacitance and Condensers. All
types of condensers ave illustrated and de-
scribed. Later chapters deal with Alternat-
ing Current circuits, Electriec Fiiters, Elec-
tro-Magnetic radiation, the Phenomena of
Broadcasting, the receiving station and how
the waves are picked up and transformed
into sound, ete. An elementary study of
the vacuum tube provides the student with
an excellent ground work on this important
subject, V.T. amplifiers of every tvpe are
discussed thoroughly. Loudspeakers. Pow-
er-Supply units, Autemobile and Aireraft
receivers. Short-Wave sets, Photo-Eleetric
cells. Television, as well as instruction for
testing and servicing sets conclude this
monumental work.

ELECTRONIC TELEVISION, by George
H. Eckhardt. Size, 6x9 in.,, 200 pages, 80
illustrations cloth hound. PPublished by
Goodheart-Willeox, Inc., Chicago, 111.. 1936.

Among the chapter titles we find-—
Fundamentals of Electronic Television;
The Farnsworth System, including the
Image Dissector, etc.; The RCA System,
including the Iconoscope. Other subjects
covered are: High Definition DPictures,
Electron Multiplier Principle, Different
Systems of Scanning, Antennas for Tele-
vision, Co-Axial Cuables. Part II deals
with Electronic Television Reception, in-
cluding deseription with diagrams of the
Cathode Ray Tubes used. Deflecting Coils,
etc. The Oscillight—heart of the Farns-
worth System—is deseribed, also the Kine-
scope—the important element in the RCA
System. The last section deals with by-
products of FElectronic Television Re-
search including Secondary Electron
Multiplication, Infra-Red Cameras, ete.
(Continued on page 571)
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The “Forty-Niner’—-A
Receiver for “Lean”

Purses
(Continued from page 534)
small cells is quite satisfactory.

Coils

It will be noticed in the ceail chart that |
the *“tickler” ecoil windings are rather
large. It is suggested that the builder ex-
periment with different coils, in order to |
obtain the best results and smoothest re-
generation. The smaller coils may be
wound on tube bases.

How Set Tunes

The set tunes much the same as any
regenerative set. The regeneration con-
trol is sadvanced until oscillation—as
shown by a soft hiss—is obtained and
then stations are tuned in by rotating the
tuning condenser. A regenerutive whistle
indicates that the set is tuned to the car-
rier wave of a station. Then the regenera-
tion control is turned until esecillation
stops and the station becomes intelligible.

With some tubes, there is a possibility
of a peculiar “fringe howl” occurring at
the point where oscillation begins. This
may be eliminated by raising the plate
voltage to 12% or 15 volts. The inner
grid voltage on the detector should re-
main at 6 volts. Since the set will operate
on such low voltage, it is admirably suited
for portable or emergeney use. Four flash-
light batteries connected in series-paral
lel can supply the filament voltage with
four of the very small 8 volt “pen-lite”
batteries serving as the “B” battery. Both
the beginner and the old-timer, who may-
be a licensed amateur, can find use for a
receiver of this type; when wind or flood
or storm leaves communication lines a
tangled mess, it literally may be a life-
saver to have a receiver powered by bat-
teries found on the shelf of the corner
drug store.

Trans-oceanic Range

Despite the low voltage, the sensitivity
and output of the receiver is surprising.
When testing the set the first afternoon
the writer picked up Berlin at 1:00 o'clock
C.S.T. and listened for nearly three hours
to a program which included interviews
with members of the American Olympic
team. Daytime reception of Germany is
always “good DX” in central Nebraska
and the reception is doubly remarkable
considering that it took place on a scorch-
ing July day when the temperature
reached a maximum of 117 degrees. And
as if this wasn't enough to discourage
DX, the antenna in use at the time was a
badly corroded inverted “L” broadecast.
band antenna pointed in the general di-
rection of Tokio!

3
\‘\“.’?\‘\.\rrni \nn n:‘
addy SRty

wonder e,

1
B

work!
for..*

Parts List

- 00014 mf. variable condensers.
-0001 mf. fixed condenser.
0-30 mmf. trimmer condenser, ;
.26 mf. by pass condenser. A

2

1 calunie®
I Yol

1 ! s 1 1ot a K
% 2 meg. grid resistor (l4 watt). e an
1

1

2

\c .
omal Loesele call

aeyeie
4 ohm resistor. | ’ Merst 0

214 mh. R.F. choke. : Prate

el
pa-chamze &

31, to 1 audio transformer.

5 prong wafer sockets.
2—type 49 tubes, RCA Radiotron.
I-—metal chassis,

P n Am.e:‘. A
Coil Chart e Hend Tees i iayne o
20 rqstesrst - e S;il\;"m c v
£ri urns
tickler 4 turns
40 meters
grid 10 turns
tickler 7 turns

80 meters e
grid 22 turns reven be on
Is‘t)ic'l;leetrerlsl turns AT “flucd “:s from

grid 45 turns

tickler 18 turns

All ecoils close wound on 1Y inch dia. eoil
forms with number 26 D.C.C. wire. The four
coils cover a continuous range of approximately
18 to 200 meters.

Don’t miss the many fine articles in the
“Feb” Issue!

Please mention SHORT WavE & TELEVISION when writing advertisers

www americanradiohistorv com


www.americanradiohistory.com

562

SHORT WAVE & TELEVISION for

JANUARY,

Th;New Doerl
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R s =

ot e BT

S

i

“he famons Toerle line of recelvers are now equipned with the new Octal sockets
in which glass and metal tubes are interchangeable. For the first time thls quality
recelver 18 avallable in KIT form for the short wave eXperimenter who prefers
to “hulll ils own.*’ L B
Uses G of the latest hi-gain tubes (6KTG., BKTG. 8C5G, 6C5G. 6K6G and 5Y3)
in a highiy cMeient and_selertive eireuir, using two tuned stages—electron coupled
regenerative detector—I"OWERFUL J stage reslstance capucity coupled audle fre-
queney amplifier with power pentode output stuge—Tfull wave gl voltage rectltier and
self contained hum-free puwer supply, Ruilt-in Hikh Fldelity dynamle sncaker copa-
e of handling the entire 3 walts of audlo frequeney powef output of the receliver,
Continuous bandspread over the entire range of 93 to 625 meters 1s obtalmable
due to the use of u speciul type. multl-colored. airplane dial having 125 to 1 ratio
and two pointers, Two knobs are provided and make possible elther fast or slow
motion tuning ALIL of the AMATEUR and FOREIGN 8w BANDS are spread
over a generons portion of the tuning diul. thereby simplifying tuning so that
even u Deglnner ean operate it to the Utniost satistuction. Entlrei¥ free from atl
traces of backlash.

The entire unit 1s contalned in a large. black crackle finished metsl chassis and
cuhinet of eXtreme heauty. All comrols are monnted on the fronl panel and all

* % % % % % * %

6-Tube BANDSPREAD RECEIVER
Marvelous Sensitivily and Selectivity

Only Foundin the Higher Priced Models

See editorial article on page 400, November SWC

Continuous bandspread tuning from 9% to 625 meters.
An ideal DX receiver for the long distance SW fan or com-
munications receiver for the transmitting amateur.

Beautiful large, illuminated, dual

] € peointer,
airplane type dial of great beauty.

multi-colored,
Operates from either single wire type aerial or noise-free
doublet.

Volume control—stage aligning trimmer—and tone controls,
Unusually smooth acting regeneration control.

Headphone jack with plate voltage cut-off switch.

Highly efficient, l.w loss ribbed plug-in coils, are a large
factor in the amazing sensitivity and selectivity of this
receiver. Coils are of the large 3 winding variety and are
color coded for easy identification.

bechanleal sheeifications: Dimenslons are 174, 7x8"x8% ", LIST PRICE $34.95
Net welght 23 1bs. Shinping welght 33 Ihs. Designed to Dihcoigt ooy Hams,
operate entliely trom 100-130 volts, 50 o 60 eyeies AC ' 2004 xperiment-
house eurrent. Shinmem! made sume duay as oerder is re- YOUR NET COST

ceived. Complete satisfaction guaranteed.

DOFERLE 8-tulie AC BANDSPREAD RECEIVER, com-
nletely wired and tested. with set of 6 mutched Arcturus
tubes. 8 colls for 9l to 200 meters, cablnet. instruetlons,
and WEADY TO OI'ERATIL

{(Snheeify whether metal or glass tubes desired.)

$27-96

lcss 2 Broadepst band
coils, extending the
range p to 625
meters, extra $1.45.

DHOERLE 6-tube AC SW KIT. containlug all necessary

1937

parts are readlly accessible. No adjustments whatever
et out of orer.
of short wave thrills am

«tmply plug Into your electrle RN socket and enjoy an evening
1 entertabnment such us yoir huve never before experiented.

GUY STOKELY RADIO CORPORATION,

are necessury. Nothing to

126 Liberty $t.,

Sole manufacturers and distributors of Doerle products
206% deposit on C.0.D. orders. Prompt shipment

parts. ineluding 8 low loss rilihed colls for 9% to 200

meters, full size hi-fidelity dynamic speaker. beautiful

eabinet. und 4 page lustruction Dooklet (less tubes. Broud- s .96
cast colls,

and  unwired). . .. ] U

6 Aretnrus matehed tubes... ’ S ¥ 18 .}
Rroaleast had ecolls ( 115

Dept. S-1, New York City

FREE: Catalog of Doerle receivers sent upon request

voltage is reduced on the plate of the 6ChH
crystal oscillator tube with a 20,000 ohm
resistor. Increasing the voltage in the
crystal circuit provided no greater harmon-
ic output. The crystal in this circuit
remains absolutely cold at all times,
which is something that cannot bhe said
of the average tritet circuit delivering
the same power output, especially when
operating on the fourth harmonie. No mat-
ter how one adjusts the various tuned cir-
cuits in this combination oscillator and
multiplier stage, it is impossible to frac-
ture the crystal or even cause it to heat, so
that it can be said that it is absolutely safe
and can be highly recommended to any
one wishing to improve operation in the
crystal stage of any “Ham” transmitter.

The plate current of the crystal oseilla-
tor will be found to be around 15 ma. This
varies slightly in different bands. How-
ever, this approximate value may be ac-
cepted as generally correct. The plate cur-
rent in the 616 frequency multiplier will
be around 25 to 30 ma., depending upon
which harmonic of the crystal it is tuned
to. On the crystal fundamental, the plate
current of this stage will drop to an ex-
tremely low level, 5 to 8 ma., while in the
second harmonic it will dip down to be-
tween 10 and 15 ma., and on the fourth
harmonic of the erystal a dip in plate cur-
rent of about 2 or 3 ma. will indicate nor-
mal operating conditions. If the coupling
between this multiplier and the final am-
plifier stage is greater than that shown, no
dip at the fourth harmonic may be no-
ticed at all. However, a neon bulb will in-
dieate that there is suflicient power to
Jdrive the final amplifier. The grid current
of the final amplifier is also another indi-
cation of ample excitation. When operat-
ing on the crystal frequency or the second
harmonic of the crystal. the grid current
of the amplifier may be anywhere from
8 to 12 ma. Optimum results were ob-
tained with as low as 4 ma. grid current.
On the fourth harmonic of the crystal it
will be found impossible to drive the grid

A 1937 Desk Type

Transmitter

(Continued from page 538)
current of the amplifier over 5 mills {ma.)
and in many cases it will be in the neigh-
borhood of 4 ma. However, this low grid

current is entirely sutlicient to provide
maximum output of the amplifier. No dif-
ference in power output could be noticed
when operating on 10 meters with 4 mills
grid current, as against operation on 20
meters with 10 mills grid current.

indicated

While there is no method of

when operating on the lower frequeney
bands, it is possible to reduce the grid
current by adjusting the cathode tuning
condenser in the 6C5 for lower output in
the oscillator multiplier group. The screen
current in the final amplifier will be found
to vary with the load in the plate circuit.
When the plate circuit is unloaded, i.e.,
not coupled to the antenna, the current
may be as high as 25 to 30 ma. However,
when the plate circuit of the amplifier is
loaded for maximum output, this screen
current will drop to about 15 or 18 ma,
which is the proper value for normal opera-
tion of the tubes. The recommended plate

reducing the excitation to the amplifier current for best all-around results of the
50,000 T REC.
OHMS 100 25MH
KA GCS;/ M/MF SS/MMF SLGI SLG}
o -l_" = F 1)3
2
& I
g - ) LINK
10Q_ [ 10000 TO
MME | ORMS 100 ANT.
MMF
t1 .00L- X
- 1| —.L "
/ .
\ '3 .001-
) ")
[ 1/ common /S .00L-
_L .%01.- BUSS WIRE -/?Ao':l. 'L
Pz (EACH)
ooL- J RFC.
| mR — éj &-5» b
—/vwvw—-—l‘_,J . -
*,
)
10.000 A
VWA
"l lx X S 10,000 OHMS —~
- 8+
0,3y - 20,00
v2%y 8P Soen 425V

Hookup of Transmitter
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amplifier is between 125 and 150 ma. Un-
der unloaded conditions, the plate current
for this amplifier will drop down te about
10 ma. on 80, 40, and 20 meters, and to
about 20 or 25 ma. in the 10-meter band.

Next month the entire transmitter in its
cabinet will be deseribed and illustrated,
together with complete details of the
power-supply unit.

Parts List
NATIONAL
1—150 mm{. variable condenser (TMS)
2—100 mmf. variable condensers (TMS)
4—0O0ctal Isolantite sockets
2—5 prong Isolantite sockets
2—2.5 mh. R.F. chokes
1—30 mm{. midget padding condenser (M30)
1—6 prong Isolantite socket
2—XR-20 coil forms, 6 prong
4- -X1¢-20 Steatite, 5 prong
4—XR-13 coil forms
4—type PB 5 plug assemblies
1—type XB 5 socket assembly
3—type 0 dials (not shown in photo)
ELECTRAD
1—50.000 ohm, 10 watt resistor
1—20.000 ohm, 50 watt resistor
2—10,000 ohm. 10 watt resistors
1-—10.000 chm, 20 watt resistor

{all vitreous enameled}

CORNELL DUBILIER
8—.001 mf. mica condensers, 1,000 volt

PAR METAL
1—17x11x2" crackle finish steel chassis with bot-
tom plate

1—19x7x %" crackle finish panel (not shown in
photo)

MISCELLANEOUS HARDWARE

f—sin®le closed c¢ircuit jacks with insulating
bushings

RCA BLILEY
1—6C5 tube 1—80-meter erystal
3—6L6 tubes 1—40-meter crystal

(for operation on all
bands from 80 to 10
meters.)
COIL DATA
80-Meter Band
Osec, cathode—14 turns Neo. 22 DSC
Buffer—20 turns No. 22 DSC
Amp. plate 30 turns No. 18 DSC close wound
40-Meter Band
Osc. cathode—17 turns No. 20 DSC
Buffer—8 turns No. 20 DSC
Amp. plate—16 turns No. 12 bare, spaced diam.
eter of wire
20-Meter Band
Buffer—6 turns No. 20 DSC spaced to length of
34 inch
Amp. plate 8 turns No. 12 bare. spaced 1 inch
10-Meter Band
Buffer—2 turns No. 20 DSC spaced 1§ inch be-
tween turns
Amp. plate 4 turns No. 12 bare, 1Y inch diam-
eter spaced ‘4 inch
All coils except the amp. plate are wound on
National XR20 forms and close wound unless
otherwise stated.
All amp. plate coils wound on National XR13
forms except the 10 meter coil which is self sup-
porting. See photo of coils for details.

CICQI‘

As announced in the November issue, we
are endeavoring to incorporate in Short
Wave & Televizion short items of popular
interest, such as oddities and real news in
the form of “CQ’s", as shown below. If you
have some hot news or interesting items
such as the above, send them in and if
they are published you will be awarded a
vear's subscription to Short Wave & Tele
vigion. See November issue for rules.

* x

@® ALVA CLARK, WiDCG, gets gsl's ad-
,_dressed to Miss Alva and to W4DCG
YL. A W3??° thinking that he was a
YL asked for a photo. Wonder if Thomas
Alva Edison was a YL? Hi'—Alva Clark,
W4DCG.

‘lCQll

In the locality of my home this last sum-
mer there has been one long-lived “Light-
ning Bug” that blinks SOS continually!
Also, our train on arrival at the city limits
sends “OA” on its whistle. The above
facts were noted by WIDKY while “boning
up” on the code for license exams.—David

J. Shinn.
“CQ” News

After an intimate friendship of over
thirty-five vears between Dr. Burgess and
Mr. Thordarson. the two companies, Thor-
darson Elec. Mfg. Co. and the Burgess Bat-
tery Co., combined and will be operated
under one governing body.

1937

BUY YOUR-~ .
% :ﬂf ATl
S WHOLESALE

—

—

L f tt 5-Meter Minute
a aye € Man Receiver
Frank Lester designed it for the 5 meter Fan
who wants a reliable low priced receiver suit-
able for fixed-station use on a.c. and also for
mobile use in a car on the 6 volt d.c. furnished
by the storage hattery or for emergency use.
Good magnetic speaker volume. 3 Tuhes—14 tube
performance. A fine receiver—sturdily con-
structed—housed in a handsome black crackle
finish steel cabinet—at a price which is a reve-
lation of “WHOLESALE" values.

W21065_Lafayette "79'' Minute man S meter recelver—completely ase
sembled, wired and tested—with coils for 5 meter band oniy. 18,45
lLess tubes. power supply ana spraker. s
Kit of RCA Tubes (1-78. 1..79, 1-42) $1.
W21957—A.C. Power SuPPly completely assembled. wired and test-

ed, less tubes.... , - €.50
Rectifier tube for above (1—80)......cciviceniiiaimas

Lafayette 50 Tranceptor

The new 6 voit DC mode)
i3 now ready!! Incorpor-
ates a new built-in noise
free power snppl{. A-10
watts output in transmat
position., with more than
enough volume for speak-
er. Uses 6E6 oscillator,
6L6 modulator and audio
output ©K7 semi-tuned
r.f. stage, 79 as Minote
Man Super Regen and first
augdio. I's a HONEY.
Convertible to 110 volts

set of tubes,
Ww21075 .....$3.49

B TRUTEST #2522
Watt Jr.” CW. Transmitter and Power Supply

H A Jittte “Giant'® in Every Radioc Amateur and Experimenter
Perfarmance and ap-
peaiance. Availabte should have the 1937 WHOLESALE catalog.
n ki orm or €om-
LGCEEEIIT T A 1t is jammed with money saving bargoins for
Has a famous "‘Les- i " re '] * 3
Tet'” harmonic os- Homs'‘ and “Fans'’...everything yo
cillator circuit. A
great cbuy e, need in radio. Send for it todoy —it's FREE.
W21066 - Complete
KIT of parts. steel
cabinet — parts and
hardwaire, plus one set of colls, less
crystal. tubes and power supply un:
o $24.50

WHOLESALE RADIO SERVICE CO., Inc.
100 Sixth Avenue, New York, N. Y.

witeo
W21067 — A8 above wired and tested $31.95 .
Kit of RCA Tubes for above. 229 3 Rush Free Radio Catalog 65-A4
W13972--20 meter €oils W13971— 40 meter cails
W13970—80 meter coils - W13859—160 meter coils [0 Rush Free Xmas Electrical Cata-
Any set of coils 5

W21068—Kit of parts for power supply less tubes, un- log 67-A4
i .- $7.50

8.50

sansamessumnisssEm

wired - ;
W21069—Power pack wired and tested............

oo Then it o xmitting  condensers awvailable.
reain the roltoge to o Thousands of “Hams” have
nv::o\dlthel‘ubel-dnn GnE tf3seon | | them and say “‘thev're FB.”
up s pre-gntiag sudden | —— = - b
e e ' T.d.'s are Dykanol flled and im- =
pregnated . ., . housed in com-
Qrly 11ypas 64 AC-DC AMPERITE are equueed 1o« eploce any of the 80 act contai -
wate sor e of AC.OC bollort buber, NEW LOW PRICE; Lt $1.7% [Ako ne= | rr"ed t I':)l;;s T c;n‘ be op =
So¢ 1= Brice an replacement; for 2.¥olt Bottery Setr, Lint 1,28 | | = at 0 over l_ﬂ‘r nom-
| cHarTCY I inal rating without injury. L

N .
WHOLESALE RADIO SERVICE [0.in: [N

CHICAGO, ILL., NEW YORK, N. T.oATLANTA, GA . QTN
901 W. JACKSOMW BLVD. © 100 SIXTH AVENUE® 430 W. PEACHTRIE ST., N. W.

BRONX, N, Y, . NEWARK, N. J.
542 1. FORDMAM RD. 219 CINTRAL AVL.

ACDL AmperiTe
WITH STARTING RESISTOR!

Prevents Untimely Burnouts

City.

sl v CORNELL-DUBILIER
b s (i) o TYPE TJ DYKANOL couosnssnia o
‘ 4

et $1arting Rever N Aweemte | They're Compact — they're
obom1 andy 78 vaMste pan A STURDY—they're the hest oil

Cam?luvl described in Catalog
No. 1334 free on request.
Dykansl @ Mica @ Wet & Dry Electrolytics @ Paper
CORNELL-DUBILIER CORP.

int YOllI' OWn | | 1027 Hamitton Bivd. , So. Plainfield. N. J.

gramem e asest | CORNELLEEE PUBILIER

1up. PowerS149,
Easy rules sent. Write for free eatalor withall
detalls, The KELSEY Co., Y-28, meriden, Conn.

Please mention SHORT WaVE & TELEviSiON when writing advertisers
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DOERLE 2-TUBE BATTERY RECEIVER

This

wave

RE A

stage

1.

(=]

DOERLE 2. TUDE BATTERV
E| Vi KIT  (un-

9 TO 200 METERS

cefver has heen cspeclal-
ly desizneil for the short

wishes an unusually se-
lectlv
tery operated model.
Uses nne 3. one 1% nnd
one 33 tubes as TUN

SCREEN GRID regenera-
tive detector, powerful 2

amplifier
output stage. Extremely
selective—will
very easaily the great ma-
Jorily of siations in the
crowderd forelgm lunds

3. L.:N:-. IMluminated, aleplane type of vernler dlal of great
One of the most pomlaf 2
members of the |m::‘l; S:t 4. gﬁél.sshluldo-l—prcwnllng all traces of feedback between
fumily. Employs hut two 5. I,n!‘ﬂ'e.. cibbed. low.lnas. sliver plated colls of high effi.
tubes, vet will outperform many three and four clency. color codeill for easy ldentification.
tulie rereivers, Uses twn type 30 tubes as res 6. Smooth regeneration control, free from all nolse and traces
generallve detector ant one stuge of trans- of fringe howl.
forither coupled audio frequency anplification, 7. HBand snread siatlon selector control. simplifyifg tufing
lelivers enorinous heaslphone volume on all l‘: ;I!l:'l‘}“:.-ls;(;r: a beginner can obtain excellent results from

i . 4 a0 . 5 y 11 e,

m_;;:;lr;.tﬂ“:;:;slly operates 4 loudspeaker on 8. Slmple argllcul)nomlcah 'f-'i ompe‘r;aute. Il}equflr]i;u' nlm.- A bat.
e = = . tery. one hattery. ar volts o saltery.
The world-famous reputalion of the entire 10. DBeautlful. heavy black crackle finlshed metal chassis,
Dnerle line 13 bebimi! this remurkahle set. Re- panel, and cabinel with hinged cover.
nuires two dry cells and one or more 13 volt 1v|nu-nssons are 11® x Tia”™ x 713", Shipping welght
'I"U" ha:!erleu for ople,r:nllon. g o The,
ixiremely simple to build and operate. Com- E. Tt dyRtoluTe) il I3 [ASeas
plete and detalled disgrams und instTuetlons E,T,ﬁ"‘ I ar 200 matara: w.:','d' lese B C s 9 s
inctuded. coils. batieries and phones with page 10

struction beokiet (Iou batteries).

{2 broadeast band coils. extra $1.45)
{Burgess batterics, per set, extra $3.30)

Whygamble” INVEST in a genuine DOERLE

1937

LE|

THREE TUBE BATTERY OPERATED
DOERLE SHORT WAVE SET

poveerful Doerle re-
fan or amateur who

e and sensltive bat.

MPLIFIER. TU’N’ED

audlo  frequency
with  pentode

separate

Tremendous head.

phone volume—readlly onerates a loudspeaker If desired.
Connection hlock on rear chassls allowing the use of
either a doublet or a sIngle wire type antenna.

wlro-l) lcu tubes cab. 9 5
inet, B.C. colls and bat. =
teries, including cells

for 10 to 200 meters.

and Instructlon booklel.

THREE TUBE DOERLE BATTERY KIT, [n-
ecluding drilled chassis and panel, alt
parts. it}

colls far meters, and  in-

nlrucuon hooklet. less cablnet, lubel.

Sol M‘ two MATCIIF‘D RCA tubes. $0'80 3.C. roils. phohes, unwired 3
Cr: ac‘klu finished slu-l cablnol extra. ...%1.25%
Malnl rahlnel. black shrhol finlshed 1.25 Set of 3 MATCHE! tubes. extri. 1.89
2 lreardcast hand <¢oils, 200-550 Wired and mslolL extrn 1.50
meters 1.25 Broadcast band colls ), cxtm per set. .. 3.45
WIRED & TESTED. OXtrit......... 1.50 [t 11 double | 2000 ohm. extra...... 1.35

THREE TUBE OOERLE AC SHORT WAVE SET

9 to 200 MEVERS
'l'm-u' three tube re-
‘e low in

Inexpen-
they

ume and regularity.
Deslgned =0 as to
conform to the high.
e &\ engineering
standards and ¢on-
strurted of the fin-
est material, tihese
receivers LL
|I-.|c:|w.- you.

ubes used are one
GF7 (twin dual pur-
tubelr. one 1
one B3 fune-
tloning as  screen
Erid regencrative detector. powerful two stage audio fre-
quency amplifier with power ‘]‘x\nmd(- guthit stage. ree-
tifier and bullt in power pael Huin free in oneralion.
Four tule n(-rrnrmnnc(- I'roduces cnormous h(-mlplmnc
volumme anit will readily overate a lowlspenker at full ca-
pacity on |:r.'|rl|cnll wil staljons
Contzlng all of the I.ulc-l features that can possility con-
tribuyte towards making thls an outsianding value.

1. 1h mited atrplane type vernier dial of extreme

beauty.

2. Electron coupled sereen grid regeneration clircult.

3. Unusually smooth regeneration contral.

1. Haml spiead vernier control condenser.

5. Large low- |DKR slivee plated Inductances (band spread
colls If desir

8. Low loss cqulpmom and constriction throughout.

7. Cindmlum plated chassis of high electrical comlue-

8. 1l. slack erackle finlshed steel panel and cab-

et th hinged k.
9. Olmrau-ﬁ from your AC hmuse current.

PRICE, complete, ready to use, wired,
with 3 tubes, cabinet, coils for 9 to
200 meters. less B.C. coils and phonc!.

with 4 page instruction bookle 11

2 broadeast band colll. extra $1.43)

THREE TUBRE DOERLE
tncluding:

AC KIT.
«drilled chasals
panel. all parts. coils for 9 to
meters, Instructlonsa  amd
unwired, less weiblnet

tubes, B.C. coils and phone

$6.93

-$

Crackle finlshed steel cabinet. extra.
Sel of 3 MATCILED HCA tubes. extra
Wired and tested. oxtra
Broateast baml coils {2)
Cannonhall headphones,

oxtra.
2000 ohm, extra.

e ) 0
al da e W
auuawa

l

GUY STOKELY RADIO CORPORATION,

FREE:

126 Liberty St.,

Sole manuucturer: and distributors of Doerle products
209% dcposit on C.0.0. orders. Prompt shipment

Catalogue of Doerle Recelvers sent upon request

Dept. $-1, New York City

A o

gave very satisfactory results.

The I.F. amplitier uses only one st.age,
because two stages complicate the set. in-
creased the construction cost and provided
more noise than signal, unless a crystal
filter is to be used. With only this one
I.F. stage, operating at 456 K.C. no iso-
latmg condensers and resistors are needed
in plate, screen-grid and cathode circuits.
Again simplicity!

Rectified signal veltage is fed back
through the 1-megohm resistor to the pre-
vious stages from the 75 for automatic
volume control. It is a simple a.v.c. method
and is ¢fficient! The 75 easily performs its
triple duties of detection, a.v.e. and audio
amplification, driving the 42 so that ample
loudspeaker volume is had. The volume is
controlled by a 500,000 ohm variable resis-
tor connected in the audie section of the
75. Tone quality is excellent. although only
a 6-inch dynamic speaker is used.

Iron-Core LF. Transformers Used

The LF. amplifier uses a pair of the
new Aladdin iron-core transformers, which
have better selectivity and gain than ordi-
nary air-core types. In the event that the
fixed coils with their attendant wave-
chang‘mg switch are substituted for by
plug-in coils, these may be of the standard
make. No difficulty will be experienced ex-
cept that each coil will have to have a trim
mer connected across its grid connection,
in order that it may be properly adJusted
so that the condensers will “track’ through-

out the dial. .
Coil Data

The fixed coils should be wound on par-
afiin impregnated forms % inches in di-
ameter. or they may be purchased “ready-
wound” from any dealer in radio equip-
ment. We wound ours with considerable
success. The hroadeast coils were wound
with No. 28 enamelled wire. 65 turns for
the grid circuits and 25 turns for the an-
tenna coil and the oscillator tickler, The
short-wave coils are wound with No. 24
enamelled for the band from 1500 kec. to

Please mention SHorT Wave & TELEvisioN when writing

The * Super 5"

(Continued from page 535)

5 megacycles, while the band from 5 mega-
cycles to 17 megacycles employed No. 16
bare wire. The second band ecils con-
gisted of 25 turns in the grid circuit, and
12 in the antenna and tickler cireuits;
the higher frequency bhand consisted of
10 turns double-spaced in the grid cirecuit,
and 10 turns in the antenna and oscilla-

tor tickler circuits. The grid circuit was
|
TOP VIEW \F———— ——
- KX XY
05C Lo |
8: 5w, NR.2Z e
ANTENNA 0
coiL @
€ MILLER
PRE-SELECTOR|
AND BL.GRID '@
COL [COMMON
ANT. COIL IN [3
BETWEEN PRE. [ -
SEECTOR b [
GRrRIDCO) 3
FRONT OF
BOTTOM V|Ew~\ P PANEL
T | -
SDW ('j? 1}
5
Sw Ne,
ANT!NI‘J& colt
7 ’T osc }- MILLER
S SwnR1: 1.500.5000KC
| 5w N2.2: 500017000 k&
_E i
—— 10 o
— ———
Coil Layout Diagrams
wound with No. 16 bare wire., while the
other winding was wound between the

larger winding's turns. The first two bands
used % inch spacing between coils.
Obviousty it may be necessary to do a
little juggling with the number of turns
on the coils, particularly with the num-
ber of turns on the oscillator tickler wind-
ing. Just enough turns should be left here
to keep the oscillator in a stable condition.

www americanradiohistorv com
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Some turns may have to he added, but
we achieved our results with the data
given. Remember that cireuit construction

and layout will have some etfect on these
windings, particularly at the higher fre-
quencies. If you huve had no experience at
this “coil business” we advise the use of
manufactured coils such as those made by
many leading coil manufacturers.

The 1100-ohm field coil of the loud-
speaker serves as the only filter choke,
but no evidence of hum is heard, although
only 16 mf. of filter capacity are used in
conjunetion with it.

Chassis Layout

The chassis layout is simple, with the
two-gang condenser in the center of the
8"x10"x2” chassis. On either side of it,
from left to right. are the selector switch
and the volume control. On the chassis it-
self we find the 6A7 and the pre-selector
coil, at the left of the condenser gang and
just to the rear of the selector switch.
Next to the rear is the first I.F. trans-
former and the 6D6 ut the rear; the second
1.LF. “can,” the 75 42 and 80 are balanced
across the rear of the chassis. The broad-
cast and 1500 ke. to 5 megacyele coils are
mounted beneath the chassis. while the
third set are mounted above it. The power
transformer, which must be c¢apable of
supplyving 250 volts D.C., is mounted at
the right of the condenser gang.

In wiring. make all leads as short as
possible and be sure to solder all connec-
tions well. This particularly applies to the
joints at the sefector switch and the coils.

Test Oscillator Used in Aligning Set

The alignment of this receiver requires
the use of a test-oacillator that will cover
the frequencies of 156; 600, 1400; 1800;
4000; 6000 and 14,000 kc's, and an output-
meter to be connected across the primary
or secondary of the output transformers.
If possible all alignments should be made
with the volume control on maximum, and
the test oscillator output as low as possible,

advertisers
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to prevent AVC from operating and giving .

false readings.

The intermediate frequency stage should
be aligned properly as the first step. After
the I.LF. transformers have been properly
adjusted and peuked, the broudcast band
should be the next procedure; after which,
either of the short-wuve bands may be at-
tempted.

Connect the test oscillator to the grid
of the 6A7 through a .1 mf. condenser to
align the I.F., and adjust the test oscilla-
tor to 456 kc. Then connect the ground on
the test oscillater to the chassis. Align all
four LF. trimmers to peak reading on the
output meter.

To adjust the hroadcast band coils, con-
nect the oscillator to ¢he antenna through
a .0001 mf. condenser and set the receiver
and the oscillator to 1400 ke. and adjust
the trimnmer across the oscillator tuning
condenser to max.mum output. Now adjust
the remaining two condenser trimmers.

Next re-set the dial on the receiver and
the oscillator to 600 ke. Slowly vary the
oscillator padding condenser C9, and at the
same time tune back and forth across the
signal with the receiver until a maximum
reading is obtained or the output meter.
Now check the 1400 ke. adjustments to
see that this last adjustment has not upset
the balance.

To adjust the 1500 kc. to 5 me. band it
is only necessary to adjust the trimmer
across the antenna coil circuit. This should
be done at 4000 kc.

To adjust the highest frequency coils
tune the oscillator to 14,000 ke’s. and con-
nect it to the antcnna post, with the re-
ceiver tuned to approximately this fre-
quency. Now adjust the two trimmers on
the r.f. coil and on the oscillator coil for
maximum output at this frequency.

Never adjust the gang trimmers mounted
on the condenser frame after they have
once been adjusted for broadeast operation.
This will just ruin all the broadcast align-
ment.

It may be found that a small trimmer
similar to C7 will be necessary across the
second band oscillator coil. In our case this
was unnecessary.

As to results; we have been most fortu-
nate with this receiver. During one hour’s
tuning and an antenna of only 15 feet of
wire, laid on the floor of our apartment
in a thickly populated district, the “missus”
was able to tune in with excellent volume
stations in England, France. Portugal,
Holland, Spain, Germany and of course the
motley erowd from “down below,”

We thoroughly enjoyed the Olympic
Game announcements of DJL each eve-
ning during ther transmission at dinner
time.

Legend of Parts

Cl—1 mf.
C2—.25mf.
3—.00025 mf,
C4—.02 mf.
C5—.001 mf.

Ch—8 mf.—450 volts working voltage.
C7—Trimmer condensers.

C8—350 mmf., 3 gang condenser.
C9—.001 mf, trimmer

R1—250 ohm, 1 watt.

R2--25.000 ohms, 1 watt,

R3—1 megohm, ¥} watt.
R4—15.000 ohms, 1, watt.
R5—3500.000 ohms variable,
R6—R,000 ohm=, 1§ watt,
R7—250,000 ohms, 1, watt,
R8—100.000 ohms. 4 watt.
RO—350 ohm. 1 watt.

CH—Field of speaker, 1100 ohms.

RCA Radiotron
Tubes—1 each. 6A7, 6§D6, 75. 42, RO.

WAKE UI'! FELLOWS!
$20.00 Prize Monthly for Best Set

® THE editors are looking for “new” re-
ceiving circuits—from 1 to 5 tubes
preferably. A $20.00 monthly prize will he
awarded to the hest short-wave receiver
submitted. The closing date for each con-
test is 75 days preceding date of jssue
(Dec, 15 for the March issue, ete.) In the
event of a tie, an equal prize will be given
to each contestant so tieing. Address all
entries to: Editor, SHORT WAVE and
'(II‘ELEVISIO.V, 99 Hudson St., New York
ity.
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IT'S A HONEY ISNT IT?
YOU CAN'T BEAT ALLIED
MATCHED KITS WHEN

YOU BUILD YOUR OWN!/!

-4

]

—And thousands of enthusiastic Amateurs
and Experimenters can’t be wrong! No mat-
ter what your radio needs, the entire AL-
LIED organization is keyed to meet your re-
quirements:

21 expert Amateurs and Experimenters to
[ help you select the equipment you need, accur-
ately and econemieally—to answer your in-
quiries quickly, in a helpful personal way!

10,000 selected radio items—the cream of Amateur
Radio—tested and approved hy trained engineers
—to assure you of highest quality always-—to give
vou speedier shipment on every order—to make
your radio buying easier and more profitable!

ALLIED’S economical merchandising, tremendous
purchasing power and efficient shipping methods
bring you the finest values in Amateur Radio—
quickly and safely—at the lowest prices. You
save in time, trouble and money on every pur-
chase when you order from ALLIED—that’s why
ALLIED js “tops” in Amateur Radio!

If you havern't a new 1037 ALLIED Catalog write
wnw for sour FREE copy |1t inchudes more than
o000 daplieate and replaesment parts: 3% nisut-
els of the new Knight Raadios: dozens of Raill-
Your-Own kits: the Intest SW receivers aml
tran=<initters; 1. A. Equaipment: test lustraioeuts;
‘ Rurlpowie units and Wimlelargers; books, touls,
ste. Send for thls great buok tuday !

ALLIED RADIO

CORPORATION
833 W. JACKSON BLVD. CHICAGO

1937

ALLIED RADIQ CORP.
833 W. Jackson Blvd., Chicago, I

Rush me your 1937 ALLIED Radio Catalog.
I Name ...
l Address

City . SO -
i N e =S =S
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YOU'LL ALWAYS FIND ALLIED'S
CATALOG LOADED WITH NEW

GEAR AT THE
LOWEST PRICES/

2{)7( G’ Keitter Service and Save Domey al Mled”
SAY AMATEURS AND EXPERlMENTFB

S EVERYWHERE/

iy /

Testing Laboratory at Iied

A corner of our modern, well-
equipped laboratory where skilled
radie technicians carefully test

equipment deseribed in the ALLIED
Catalog for quality and perform-
ance. Qur high standards are your
best protection—your assurance of
greatest dependability and value!

EVERYTHING IN RADIO AT LOWEST PRICES!

Dept.3A

SRS . ¢ ) R,

Have you a Binder in which to keep your copies of SHORT WAVE and TELEVISION? Order
one today—$1.25. Holds 12 copies. SHORT WAVE and TELEVISION, 99 Hudson St., N.Y.C.

RADIO

DEAL DIRECT=—FACTORY PRICES !

Iron.Clad Guarantss Written
A penny past eard bringe you our oew, fall
cotor 168.page BARGATN  CATALOG (ree
X Mnnﬁ modals 1o chouss from 4 ta 19 tuhrs
. AC-DC., All-Wave snd new Farm sets
B that operate like city radios! Send pogt
eard or coupon below for full daasle of 30-
day no-rigk trisl and Agents
User praposition. Write now!

GOLDENTONE_RADIO CO..
DEPT. C, DEARBORN, MICH,

Without ablikntion. send me new 1937
Enpov it | fatalog snd 30-day trisl plan
manth. then ?
| decide. Writet

YOUR

Aeasy bar maaneis which grecily

| WITHOUT A HEAD-
PHONEATTACHMENT

frequently becomes a
ngsgnce  because it
eeps the family and
A neighbors awake. You
can easily correct this

The favorite set condition by using
o mpe Mo .., CANNONBALL

tncreasn their efRciency HEADSE i S

Write for illustrated circular §-1

C. F. CANNON COMPANY

SPRINGWATER, N.Y.

iame
| Address

www americanradiohistorv com
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mand for a quality product for P. A,

mits top or bottom mounting!

INPUT TRANSFORMERS

Multiple line input transformers provide perfect
coupling for single and double button micro.
hones! These iransformers are provided with
Eum cancellation windings which permit mount.
ing them on the chassis of high gain amplifiers!

OUTPUT TRANSFORMERS

All output transformers for P. A. applications
include 500 and 200 chm windings for matching
transformers, and windings of 1S, 8 and 4 ohms
for speaker voice coils!

MODULATION TRANSFORMERS

Modulation output transformers for transmitters
are provided with tapped secondaries which
adequately carry the full Class "'C' current
load withoyt saturation!

Ask your local dealer
“THE KENYON ENGINEERING NEWS.”

size from

book is no sublerfuge for a catalog.

840 Barry St.

Are You a Radio Connoissenr?
iIr SO
"BE WISE AND KENYONIZE"

I'TER two years of extensive rescarch ice are proud to introduce our new ""T'' components
which ave the mosi complete and up-to-date !mménrmul ever offered—adranced in des

sign, «conomical, efficient and completely reliable. T 3
waork and amatenr transmilter use at a new

NEW EXCLUSIVE KENYON FEATURES:

Adaptability to all needs is provided by the new durable black egg-shell finish case that per

for a free copy of the first issue of the new 16 page moumtbly magazine,
Also our new "I line catalog.

Our new ftransmitting manual contains complete up-to-date trausmitter circuits ranging in
five watts to one kilowatt. Ten pages are entirely devoted lojnll page "‘Keu-0-Grafs"

which cover most of the calculations used in radio in a modern an

To receive your capy send 25¢ in coin or stamps.

Address your inquiries to Chief Engineer, Radio Section

KENYON TRANSFORMER CO., INC.

the de-

is line is designed to satisf :
ow price.

COMBINATION PLATE AND
FILAMENT TRANSFORMERS

An electrostatic shield is incorporated between
the primary and secondary of plate and filament
transformers for P. A. and low power transmit
ters.

FILAMENT TRANSFORMERS

A large variety of single and multiple filament
transformers provide filament supply for all
types of tube combinations.

PLATE TRANSFORMERS

Kenyon plate transformers are designed to meet
the rigid requirements imposed in amateur
service. Many of these units incorporate the
exclusive Kenyon triple and dual windings.

painless methnd. This

New York, N. Y.

Are You a Subscriber? See Iages 588 and 589 for Remarkable
Subsecription Offers.

PREFERRED BY ALL
TRIMM
LEADS
With the most
complete head-
set line in the
world. Thou-
sands of opera-
tors are using
Trimm phones because they are assured
of a reliable source of supply and service.

TRIMM RADIO MFG. CO,

1770 W. Berteau Ave,,
Chicago, Illinois, U.S.A.

1937 [Eiese

Showing The Latest

RADIO EQUIPMENT
FOR THE DEALER
THE SERVICEMAN
AND THE AMATEUR

Our New Catalog just off the Press
Write for your free copy—Now!

CAMERADIO

601-3 GRANT ST., ® 30 TWELFTH ST.
PITTSBURGH, PA. WHEELING, W.VA.

| I Established 1919 EEENNN

1937

' BUILD YOUR OWN
| MULTITESTER

[ Bv M. Reiner

@ ONE of the
most useful
instruments, for
general testing
for the ham and
service man, as
well as the ex-
perimenter and
student, is
a  combination
ohmmeter. volt-
meter and mil-
liamuneter.

The wiring
diagram is
shown herewith
and a study of

: this diagram
shows the great simplicity of the tester.

A IYArsonval type of meter of 29 guar-
anteed accuracy is used, having a basic
movement of 500 microamperes, which gives
the desirable senmsitivity of 200 ohms per
volt on all voltage measurements. The six
voltage ranges are 0-3, 0-50, 0-250 and
0-750 D.C.; also 0-3 and 0-750 A.C.

The ohmmeter is entirely self contained
and has three individual ranges, 0-2000,
0-200,000 and 0-2,000,000 ohms. Battery
voltage of 15 is required for the high range
and a tap at 112 volts is taken for the two
lower ranges. A smooth zero-adjustment
to allow for variations in battery voltage
is provided in the tandem rheostat. One
section (8 ohms) is used for the low range
and the other section, 6600 ohms, is used
for the higher ranges.

Current ranges of 0-500 microamperes
and 0-50 milliamperes are also available.
Shunt SI is calibrated for 62.5 millivelts
| with 49.5 milliamperes flowing through it.

The selector switch SWI is a four-gang
switch with 12 active positions. This switch
automatically connects the range and cir-
cuit when the knob is turned to the desired
marking on the panel. The panel is neatly
etched on aluminum, having a black back-
ground. The various ohm. volt and milli-
amperes scilles are printed on the meter
dial.

List of Parts Required
1—Dependable Microammeter 311 : 500 Microamps.
1 r Resistor, Multiplier and Shunt

strip with parts mounted.
Liat of items on strip:

" R1—25 ohms.
” R2—2500 ohms.
r R3—25.000 ohms.
i R4—10,000 ohms.
" R5—100,000 ohms.
" R6—500.000 ohms.
| e R7—1,000.000 ohms.
” R&—6.000 ohms.
" R9—250.000 ohms.
" S1—5 mil shunt.
” 52—50 mil shunt.
| ” 53—250 mil shunt.
1- " 4 Gang Selector Switch SW, 0406.
1 " Tandem Zero Adjust &8 ohms for 1
section, 6600 for the other VRI.
6 ” Insulated tip Jacks J1, J2, J3, J4,
15, J6,
2- ” Bar Knobs.
1 " 406 Panel 5147x8" drilled and
{ etched.
1- " Leatherette Case.
1- ” Full wave copper oxide rectifier.
Wire, screws, diagrams, instruc-

tinns, etc.
1— ” 153 volt battery.
| This article has heen prepared from data
| supplied by courtesy of Radio City Prod-
| wets Compnrny,
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New All-Electric Kit Set

@ THE new All-Electric Air-Scout Junior
is an efficient broadcast receiver which
requires no batteries whatsoever for its
operation. It works from any A.C. or D.C.
houselighting circuit and when used on
A.C. will operate from any frequeney.

The set uses the dual purpose 12A7
tube which combines the function of a
rectifier with that of a powerful regener-
ative detector. I'ue to the use of this
tube, it is possible to use fewer parts and
to simplify construction and wiring to
such an extent that any novice can put
the kit together in a very short tinme.

This set is powerful enough to operate
a small loud speaker on the stronger sta-
tions, the weaker ones being received on
ear-phones. An ordinary straight wire an-
tenna, B0 to 100 feet in length is all that is
required for efficiernt operation.

The set uses two laftice-wound Find-All
coils and tuning is accomplished by
means of a telescope type metal tube vari-
able condenser. No previous knowledge
of radio is required in putting this re-

]

ceiver together and getting it into opera- |

tion, due to the use of a new jdea in radio

construction. The panel shown is 8% by |

11”7 and a paper shect of exactly the same
size is provided with the kit. This is
fastened to the underside of the panel
showing in full size, the exact location of
each and every part. It shows where to
drill mounting hcles in the wood and
where to conncet each wire as drawn.

In addition to the set here described, a
number of models are also available
which can be built on the same 8%" by
11” panel, using the identical full-sized
diagram idea.

Thig article has been prepared from data

supplied by courtesy of the Allied Engineer-
ing Institute.

Appearance of All-Electric Radio Receiver I

Which Can Easily HBe Assembled by the
Beginner. (No. 591)

~ New Electro
Cell

@ IN the photo-

graph we see a
newly designed pho-
to-electric cell of the
~elf-generative type.
These units are avail-
able to the “Ham”
and experimenter in
sizes ranging from
radio experiment- " to 25,7 diameter.

ers. (No. 592.) This unit is so sensi-
tive that it will operate a relay directly,
when exposed to light rays, without the use
of batteries.

They may also be used for sound record-
ing at frequencies as high as 6,000 to 8,000
cveles and have unlimited life and temper-
ature resistance up to 160° Fahrenheit.
A 1%” diameter active element, for in-
stance, will generate 20 milliamperes.

Those of our amatcur readers who are
desirous of constructing power- out put
measuring devices for their transmitters
may employ this cell in conjunection with
an electric bulh of suitable wattage and
a low-range milliammeter. These elements

New photo-electric
cell of interest to

are available either with or without bake-

lite casings.
This article kas heen prepared from data

supplied by courtesy of Dr. F. L. Loewen-

berg.
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“EVEREADY”

Presents

TWO RECORD-SMASHING
“LAYERBILT" VAI.UES

“LAYERBILT”
at a new low price $19_8

“SUPER LAYERBILT”
The longest-lasting **B” Bat- $2 2 5

tery ever offered at only

Genuine “Eveready Layerbilc” “B” Batteries, famous for years for
extra long service, now cost but a few cents more than ordinary,
wasteful, short-lived, old-fashioned round-cell “B” batteries. You
can now buy genuine, exclusive “Layerbilt” “B” Batteries for less
than many makes of round-cell battery. And “Layerbilt” now gives
you the new, crack-proof cushion top in addition to the advan-

tages of patented “Layerbilt”

construction. Take advantage of

“Layerbilt” extra long life. At thesc new low prices, you can’t
afford not to .. .whether you buy the ~tandard 486 *Layerbilt” or
the new “Super Layerbilt,” the world’s longest-lasting heavy duty

“B” battery.

Standard “Eveready” Round Cell “B” Batteries are priced from

$1.00 to $1.59.

NATIONAL CARBON COMPANY,

INC.

General Offices: New York, N. Y. * Branches: San Francisco, Chicago
Unit of Union Carbide (148 and Carbon Corporation

The words ''Eveready”’

and "'Layerbilt’’ are trade-marks of National Carbon Co., Inc.
Prices slightly bigher in Fur Western States

The one and only Encyclopedia on Short Waves, by C.
(Plus 15¢ postage in U.S.) Formerly $2.98. See Page 591.

R. Leutz and R. B, Gable. Now $1.00,

HAMS AND SWL'S— HARRISON HAS IT!

= No matter what you need—shoot vour order in or come to the most
complete Ham Supply stare in the country.
Prompt service—an honest guarantee of complete satisfaction with
every purchase.

HALLICRAFTER RECEIVERS

Sky-Buddy $29.50
Sky-Chief . $44.50
Super-Skyrider ...$89.50
with crystal $99.50
Ultra-Skyrider $99.50
with ecrystal .$114.50

(Speaker—$12.00)
ON DEMONSTRATION

IN STOCK—TIME HAMMARLUND, RME, CASED FILTER CONDENSER
. PAYMENTS AND SARGENT Mra et 0. 2000 ¥,
Literature on Request RECEIVERS 2 1.50 2.00 2,43
® HARRISON RADIO CO. ®
12 WEST BROADWAY Dept. C-1 NEW YORK CITY

(Between Vesey, Barclay, and Greenwich Streets)

Please mention SHoRT WAVE & TELEVISION when writing advertisers

www americanradiohistorv com

Everything in stock—

CUL es 73 de BILL HARRISON,
—TUBES —

W2ZAVA

. . 'rl:_onnln?orlll 2no
61.6—$1.03 61.6G—89¢ ower Transformer, Dellvers i
& volts center-tapped at 200
46—39¢. Three for $1.00 | %) atll;::;unt:l;]'!(lji:'ngal'.taqnm
J— n 5 volts mps- Fu 8
Si!ic‘ilﬂsmlic,;‘gcnh :.‘.m:x: f-u.on;_{hh:y it gtnn.iansl
802—$3.90 !I”!“‘f ]:"‘"3’“ -

TAYLOR T-55—$8.00 Filter Choke. Special Thordarson
T-155—S819.50 866--51.65 12 Henry. 250 mill filter (‘ixo’k;

for usc with above
Complete I.Ino In Stock

Telephone WOrth 2.627¢
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Illtra “Sky Rover" arube )2v2To 4000 Meters

New Crystal Micro-
phone

® A NEW microphone

known as the B-1 has
recently been placed on the
market. It offers at a lower
price, though somewhat
lower output, many of the
operating features found in
the Brush Sound-Cell mi-
crophones.

Internal spring mounting,
eliminating external shock
absorbers and other make-
shift attempts at external
cushioning, and permitting
the stand or even the mi-
erophone itself to be han-

oA Yk

This most outstanding value will fulfill the wildest
heart longings of even the most rabid all-wave en-
thusiast. For once it is possible to obtain at a ridiculous
price a compact self-contained unit that is not only
an outstandingly excellent receiver for the tremendous
heretofore unheard of range of 2% to 4000 meters, but
is also a real wow of a transmitter tfrom 214 to b meters.
Never before was a unit of this type available at any
price. Electrical plus mechanical hnndsproad. \elvety
smooth regeneration control with plenty of gain insures
consistent loud spenker volume. As a transmitter for
communicating with friends from afar the magnificent
performance of this unit is nothing short of miraculous.
Will receive foreign stations, amateurs, police calls,
broadeast, press, airplane and weather reports, time
signals and all ultra high frequency stations.

DZC, 10290 ke., Berlin, Germany.

DZH. 14460 kc., Berlin. Germany.

CT1AA. 8650 kec., “Radio Colonial,” Lisbon,
Portugal.

HAT4 9125 ke., Budapest, Hungary.

HASS, 15370 ke., Budapest. Hungary.

PRF5. 9500 ke., Rio de Janeiro. Brazil.

HI1A. 6190 ke., “La Voz del Yaque,” Santiago
de los Cnbnleros D.R.

WRITE IN FOR FREE DESCRIPTIVE ULTRA HIGH FREQUENCY LITERATURE

ULTRA HIGH FREQUENOY PRODUCTS GOMPANY 149 ELIBgR;v STREET.

4
% i
% 4
ﬁ x 1 'ﬂEATzl;'R'Ess Complete kit unwired less tubes, g | d]edd“fhri]ecitt']s in lus:'c.kl-x[;
ransmits from 2% to 5 meters coil: c¢abinet, microphone... — S 5 non-ailre iona 1
ﬁ * R“fw:)fmm ZyaRteL 000 metersy(1 g C'tl?llnset — Q I . . and the ability to
* Seg‘nrnte electrical and mechanical &atcged %cttgsft;ghes (12A7-6J5G)... ?Alrun long lffead: with onlyb s]llght ]os?—
andsuread ired and testea. ... @ | are some of the features built into this
ﬁ * A1|( elehctl";e (A.c. “&I D{)c' operation Set of 4 coils (2% to 15 meters). ## | new model. Thoroughly modern and at-
No DEEECEs reaulred Set of 4 coils (15-200 metera). ... b} : . ki g %
1 L g':;;gn:f,fgke;u;g:ugg,,,,mi,," from Set of 4 coila (200 to 4000 meters). i |irictive appearing, wice, mest] jeanca that
ﬁ 21, to |5-meter: American SB Hand mike ; permit the sound to pass t rough, elimi-
~ | % House to house communication ('& nating the heavy bass and distertion of
ﬁ h pressure doubling and permitting close
: Ultra4A-4-Tube A.C. Operated Transceiver | Ultra 1 and 2 Tube Baltery Transceivers 3 | speaking . .. small size . . . and rugged
E (24t 5 For the heglnoer In the construction are others.
?‘)‘ Meters) : qnthoins e wita - § Size of the B-1 microphone, 3%" long,
A B In the de- - ngly recommend these % | 178”7 wide, %" thick. Weight, complete
ﬁ $ign of the e v erat bna ,‘2 with the locking type plug and socket, 11
i, 42, ye usod as 21y, 5 and g | ounces. Output level minus 72 D.B.
ks L meter recelver as
g :::ﬂi t‘_r:nrs- 3 well as transmitter when 3 This article has been prepared from data
5 every tra- o e uems rompia ‘2 supplied by courtesy of The Brush Develop-
dition  of / uses a 18 type tube. The ment Compuny.
ﬁ radio value Elwbe unit uses )onel }9. £
Plus 13} new, 4
lnur'fcn r:;:;er'-l Class A modtlatar, Long- }g
5 ated. Built- - er battery llfe is had o
5 with thls combination
% ¥peaker. i P A Short W Scout
& Amal il E
. . he had. Bat or ave scouis
ﬁ l.nl‘_m-«l “Igm.vr Bpply. (ﬁhii{A lnorvoofmﬂuutl%};:.wri-le‘)‘n:l rvggd:‘::(\l:l‘};:slé‘rr‘l"’ 50{(;:% g
; i . .
;‘ro‘;l‘:llvcr.w; & 3&‘3“;’.‘ 'I"‘l’v:f‘ Slk":ﬁﬁ metal tubes ﬂrrletusc-d battery ‘{g (Continued from page 540)
lass « ator—I"ow ]
B 87 g specen Seiiner-ist Ak ampiiher | (2 TUBE MODEL) (1 TUBE MODEL) f
3Z4. rectifier. ,\. Oscillatorsdetector. The Ulira 4A e |
ﬁ 13 comnlﬂolv ﬂ|((‘r(‘(']‘ 2’:1 hoth Llr-‘ kgr!‘dT‘l‘mFi‘h L(;\:IR Complete kit af$ 95 Comnlrl! kit a!$ 95 ,‘5 |
T D B i e Sop e B ':'.'"W;'::"““'“ B parta i1 4 i | 2RO-4, 11810 kc.. Rome, Italy.
ﬁ wﬁ. 21 cofts. ncluding coil for 10 meter reception '"x" h“‘b'n!:i e wb—- '“:‘l o et !3 DFC, 12985 kc., Berlin. Germany.
i Complete kit of parts including all "‘.“':r!""’:"'.‘““d-n;ia- “m:“'ln:‘l-m - b i’ DFZ, 20020 kc. Ber!i“' Germuny.
B | s sbie s Wttore, ${R39 || wheibadins o || Fite el $058 | & | DIA. 9980 ke Berlin, Germany,
\ﬁﬂ;mmd tested. '53 dd Cabinot léue battery Cubinet lean tuttery P DJB, 15200 kc., Berlin, Germany,
ﬁ Blagk wrinkle finished capinet ST Geees YD oopanaenyioll LLOJ DJC, 6020 ke., Berlin. Germany.
Sylvania 0AG. 6J7, OF8, SZ4 mnmhcd set nf .40 Al T T R et (1995 D.'IN, 9540 ke., Berlin, Germany.
g Ameriean &N Fiand Mike. o " 2798 Ameriean 5B Hund Amerionn S8 Jiand d DZA. 9676 ke.. Berlin, Germany.
Pictorlal diagram furnished with kit Mike 2.95 ] v DZRB, 10042 ke., Berlin, Germany.
§ ;g
;g‘

‘ﬁﬂm

> YN; == Am \] EAQsp?lsigo ke., "Transradio Espaniola,” Madrid,
FReQUERCY CoNTRoL | NEW 1937 CATALOG J§ | 5z o o g e
SERIAL NUMBER ! YOURS for the ASK]NG HCJB 8950 ke., “South America Calling.”” Qui-
- " 1 3 I v ‘, TlRénC Eg&%’:)dol:c “Radio Emissora Catholica.”
recavesce R 7] Thiscaratoc [T N | uer e et el
illustrates a com- | | IiBPs.’wf%zfﬂlalanl?-c.. “Radio Nations.” Geneva.
plete line of Radio Switzerland.

YVIORSC, 5720 ke., “La Voz del Tachira,” San
Cristobal Venezuela.

Parts for the ama-
teur. Our Goal for this szgncmci?ové‘:ezu;]ﬁ“d‘“d'r“s"”‘ Venezuela,”

fall—BETTER MER- HC2RL. 6670 ke.. Guayaquil, Ecundor.

CHANDISE AT LOWER \\\ TIP(.;loses‘“(‘:)os}é:'RmI;\a Voz de la Vietor,” San

N XEXA. 6180 ke., Mexico City, Mexico.
PRICES. YVIZRM 6300 ke., "'La Voz de Aragua,” Mara-
cay, Venenuela.

BLILEY LD2 CRYSTAL UNIT | 1 o anis PRODUCTS |1 | ES e i wmhs arm

| XECR. 7380 ke., Mexico C1ty. Mexlco

A powerful, highly active, low

! . ' | ORK, 10330 ke.. Brussels. Belgium.
drift c:iysh]ﬂounlf f’or ng 20' from your JOBBER ‘ ORG. 19200 ke¢.. Brussels, Eellgl:umm.
80 an 60 meter Dands. 1937 E. SSTH ST CGA4. 9330 ke, Drummeondville, Canada.
At all Bliley Dealers $4.80 1 ¥ CGAS, 4905 ke., Drummondville, Canada.
«y CLEVELAND, O. OPL, 20040 ke, Leopoldville. C
LILEY ELECTRIC CO. ERIE, PA. sweia7 V- | COCH, 9428 ke, Havann, Cuba. -
— | = - - COCO, 6010 ke., H.:'avana. Cuba.
Monufacturers & COCg\;b:.l{iO ke.,, “La Voz del Aire.” Havana,
XEBT. 6000 ke., Mexico City. Mexico.
REOUS TRANSMITTING GRID LEAKS c AB INE I S FNSM, 13320 ke., 5. S, *lale de France.”
E CONTROLS - POWER RHEOSTATS CHASSIS, PANELS AND CANS w%gﬁi 19330 e.. Sehenaiads, N.v.
W3XAU, 9590 ke., Phitadelphia, Pa.
ite for Complete Free Cotalog MADE TO YOUR SPECIFICATIONS WBXAL, 6060 ke., Cincinnati, Ohio.
Send drawing or blue Print for our estimate. W4XB, 6040 ke.,, Miami, Fla.
ELECTRAD, Inc. KORROL MFG. CO., Dept. §-1, GBB. 13590 ke.. Rugby, Eng.
232 Greenwieh St., New York City GCP, 10770 ke.. Rugby, Eng.

5 Varick Street, New York

GCU, 9950 ke., Rugby, Eng.

Please mention SHORT WAVE & TELEVISION when writing advertisers
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What Subjects Should I |1 WILL PROVE That Sprayberry Training

Study to Become a
Radio Expert?

(Continued from page 531)

cal subjects; the percentages allotted to
each subject are as follows:
Complete diagrams of a ship’s radio

installation 109,
Transmitting Apparatus. . 20%
Receiving Apparatus. 209,
Motors and Generators. 10,
Storage Batteries . . . 109,
Radio Laws and Regulations 20
General Principles of Electricity 10%

1009

The radio student will find it valuable
time spent in making a very close study of
fhe outlines of the various radio courses of-
fered. The courses cover for example such
practical. modern subjects as ‘“Sound’—
Public Address Systems; Radio Servicing
and a very interesting and timely one, Fa-
dio Broadcasting, which might be consid-
ered de luxe radio operator’s course or a
practical radio engineering course.

Those interested in the practical side of |

radio engineering will find very enlighten-
ing the outline of courses given by another
radio school. This school presents five plans
of study
courses; three, a combination of Home and
Residence Study; four, an Evening Resi-
dence Course; and five, a Service and Pub-
lic Address Engineering course.

Today, more than ever before, thousands
of students, even those living in foreign
countries, are taking radio and other en-
gineering subjects by the “Home Study”

-one, Home Study; two, Residence |

method. A great deal of time has been ex- |

pended in preparing the Home Study les-
sons given by the various schools, so that
the student who may live in a2 small town
may be uble to easily understand the les-
sons when he receives them. for he may not
be able to obtain the advice or help of an
expert locally.

Let us have a glance at the list of sub-
jects taught in a typical Home Study
course. We find that this course begins with
Communications Systems, and then pro-
gresses through Electricity and the Elee-
tron Theory, Current anf Voltage. Ohm’s
Law, Alternating Current, Generators,
Butteries, Meters, Inductance and Capacity,
Circuits, Vacuum Tubes and V.T. Circuits.
Forms of Power Output, Radio Broadcast
and Telegraphic Transmission and Recep-
tion.

The Extension Course includes Algebra,
Geometry, Trigonometry, Vector Analysis,
Electron Theory, Propagation of Electro-
Magnetic Field Through Space, Absorption
and Skip Distance, Measurements of An-
tenna Constants, ete

Other subjects covered are the Sercen-
Grid Tube, Multi-Element Tubes, Ultra-
High Frequency Tubes, Radio and Audio
Frequency Amplification, ete.

The Radio Engineer—His Studies

Today, the Radio Engineer has become so
specialized in his line of work and study.
and is so completely linked with all of the
elements and phases of electrical engineer-
ing, that to be a good radio engineer one
had best take an Electrical Engineering
course first. Some of the special Radie
Engineering courses offered by a number of
schools have an outlined course of study
which is so complete, that practically all
of the important elements ofpelectrical en-
gineering are included, as they should be.

While pursving the course in electrical
engineering, his interest in radio subjects
will cause him to branch out in his studies
at every opportunity and select radio sub-
jects for his electives. He should then have
a very fine radio “background” when he
finishes with his E.E. Course. Very fine
“Home-Study” courses in electrical and ra-

SETS YOU UP FOR BUSINESS
weoofor Only 17c¢ a day!

This new and different kind of
Training does meore than teach you
about all branches of Radio. It teaches
vou business methods—it sets you up
ready for an actual start in business—
and it backs up every step of your
training with REAL PROFESSIONAL
RADIO EQUIPMENT!

No matter what kind of Radio Training you
take, it is ABRSOLUTELY NECESSARY that
you have equipment of this kind BEFORE
you are ready to start making REAL money,

Sprayberry Training brings it to you al-
most at the start--teaches you just how to
use it under actual working conditions. That
is why it's so easy to learn—why students

2544 Universily Place, N, W,, Washington, D. C.

IPaste this roupon on henny Dust card and mail TODAY

Radio amateur Code exama

snw require 3075 11OTE A

[ X%THRUCTOG AT H i the
rasicet. moet practical mech- B8
jod for beginners to learn 5

1 n
atecenl .

wn INST RU!
[-OLE TEACHE
nru(lc:t nnzdume. at ARy
speed desired. mea infl.
two models—8enjor or Jun-
for Econamy. with comletal
Book nf Inetructions. You
may buy ar rent, st low cost.
Send posteard for complete b
detaile now to—

INSTRUCTOGRAPH
COMPANY
Dept. SW-1

812 Lakeside Place

Chicago, L.

Canadion Kepresentation

Radio College of
Canada, .
8613 Bay St., Toronto

Please mention SHOrT WAVE & TELEVISION when writing advertisers
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GET STARTED Now IN AN INDUSTRY THAT IS
PROVIDING FORTUNES FOR WIDE-AWAKE MEN/

Fill in the coupon below RIGHT NOW

SPRAYBERRY ACADENY OF Ram'©

Wilhout ebligation on m¥ part Please rush your free book “YOU'R N
FUTURE IN RADIOY and other details of the famous Sprayberry I'or these slready in L
Truining. Radio. SPraybetty  offers an
ADVANCED Tralning Course
that has proved invaluable to
NAME AGE humireds of servicemen. Naves
you tlme—saves mouey—teaches
yon the easlest wuv o do the
ADDRESS hardesl johs. Get details. Mark
an there DvhNa;é'hEIDne wlli
N send our A Raullo
CiTY STATE Tralning  Booklet (reb.

SWC-1-37

YOUR CODE-Coinefdiiig

This PROFESSIONAL
RADIO EQUIPMENT
is Yours!

Snprayherry’s is the
ONLY training  that  furnishes
CO)U‘LETV PROFESSIONAL
equipmenat with yeur course. That
s why it 1s so practical—so eusy
o learn.

make extra money on Redio work even be-
fore completing their training. Then, upon
graduation you have COMPLETE business
and technical training PLUS the needed
equipment to enter business at once for full
or spare time profits- or to start off on a
career in any one of Radio’s specialized
fields such as aviastion radio, movie sound
work, broadeusting. ete.

ACT TODAY!

Radlo was one of (he very first industries to lead
the way ont of the depression. 11 s szolng ahead
by leaps and_ bounds.  And now TELEVISION s
on {ts way! Today is the dme to ket started —and
Sprayberry Training will start you right. Ilnvestizute
at once! lat ns show you lhiow an Investinent of only
17e a duy—just about the cost of a pack of elga-
Tettes—enn mean 4 real future for you i one of the
Tustest growlng businesses in the world

SERVICEMEN ¢

RADIO is on the
UPTURN..areYOU?

The radlo sltuatlon is brighter today than ever
before . oppartunitles xre obening lor ambitious.
well-trained radiomen. If YOU had i ¢hance to
step into a big job teday . could you make “‘a
g0 of 117

TECHNICAL TRAINING MORE | FREE !
IMPORTANT THAN EVER | .-
New, MODERN improvements Illustrated
demand  sdequste  MODERN Booklet
trainlng ._and there's no Mailed Or
teason why YOU cannot entoy a R 1
texl future when CRE! makes 1t clgiule;s
8¢ edsy to obtaln. \Write to—

CAPITOL RADIO ENGINEERING INST,
Dept. SW-1

14th and Park Road, N. W., Washingten, D, C.
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over, It is

COURSE

1Zwpm:
Professional
writing for
speed.

CANDLER Trained T. R. Me-
Elroy. World’s Officiai Cham-
pion, Class A. Speed 69 wpm.

Champijon McElroy says

The CANDLER SYSTEM is the
anly training 1 had for my champion.
shin code cahtests, It taught me to
read code by sound as easily as I read
print and to put it down on my
mli* hy touch, as fast as it comes,
without having to think of how words
are spelled. Co-ordination amd Con-
centratiun afe necessary to the han-
dling of code at all speeds. The
CANDLER SYSTEM in thisy respect
is umaue, sclentilie, exact. 1 recom-
mend it to those wanting to learn cole
eight. as they'll be using it over the
air, and to thuse who want speed

CANDLER SYSTEM Taught
at HARVARD University by
Champlon McEiroy,

FREE

pions. If you

help you.
HOW other

LEARN CODE or INCREASE YOUR SPEED
AT HOME With the Famous CANDLER Scientific Sound
n SYSTEM That Trained the CHAMPIONS!

We will give you the same
thoro training we gave DMcElroy
and the premier amateur and
commercial operators the world

lnexpenswefThe JUNIOR CODE
or
§ those who are
Advanced Course

CANDLER Exclusive Principles smooth out the rough places
~—develop your SOUND SENSE automatiecally and give you
that necessary coordination,
Fundamental Principles and shown how to practice.
are guick and amazing.

New 1937 BOOK OF FACTS.
Gives you the whole interest-

ing story of Amateur and Com’l Radio
Communications and story of the Cham-

or INCREASE your speed.
Send for your copy and learn
men were helped to a suc-
cessful career.

CANDLER SYSTEM CO.
Dept. 5-137, ASHEVILLE, N. €, U. 5. A.
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CANDLER

Will Train

You In | |
Every-
thing’ nec-
essary To
Obtain
Your Li-
cense.

Easy, Interesting—

and
below
of
Training and Touch Type-
com’l ops who want more

beginners
“stuck”

You are taught the necessary
Results

want to learn code RIGHT
this book will

AWMDLER

R

H.DDI.'&; FALTY

No obligation.

0 -...0 1937
EDITION

480 PAGES
OVER 600
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dio engineering are outlined in the catalog
of several correspondence schools.

Completion of the general electrical en-
gineering course, will provide the embryo
engineer with an excellent knowledge of
mathematics, physics, and at least one for-
eign language (French and German pre-
ferred, due to the great wealth of engin-
eering information published in periodicals
and books in these languages).

The post graduate work in radio engin-
eering subjects can be arranged for, and at
the end of say six or seven years the de-
grees of E.E. and R.E. will have been
earned or awarded.

The question is often asked as to what
specific subjects should be included in an
electrical engineering course. In many cases
students may not take the regular pre-
scribed course as given by a certain school,
whether resident or home study, and there-
fore some of the important subjects taught
in a typical home-study course will prove
both valuable and interesting.

An “E.E.” course includes such subjects
as elementary mathematics and then pro-
ceeds through algebra, plain geometry, and
trigonometry, and includes logarithms.

The elemental and electrical subjects
cover batteries—electrical appliances—met-
ers, and how to use them—the principles
of both A.C. and D.C. generators and mo-
tors, including their design—armature
winding, ete. Other important subjects
taken up in this course include—mechani-
cal drawing—practical physics—mainten-
ance of motors and generators—power sta-
tiong and equipment—Ilong-distance trans-
mission of electrical energy—synchronous
converters and A.C. rectifiers—machine de-
sign and mechanics—electric substations—
transformer design, etc.

Subjects to Breaden the Engineer’s
Mind

The complete electrical cngineering
course, whether of the home-study or reasi-
dent achool type, usually does and should
include a number of subjects which will
broaden out the general training of the
student, including Chemistry, one or two
Foreign Languages, Principles of Econom-
ics, Applied Psychology, Personnel Man-
agement, Public Utility Economics, ete.

Many people who have a fairly good edu-
cation in radio matters frequently desire
to “brush up"” on certain subjects on which
they are a little “stale,” or perhaps never
studied at all. A number of very interest-
ing catalogs are available from several
schools and colleges which present some
very attractive subjects at a comparative-
ly reasonable tuition fee. One of the cata-
logs, for instance, outlines specialized
courses in radio subjects and each subject
may be taken separately. Other topics in-
cluded in some of these catalogs are various
divisions of mathematics, all the way up to
and including the calculus. Qther catalogs,
the names of the schools and colleges spon-
soring which will be gladly furnished upon
request, contain many other practical, up-
to-date subjects including those on sound,
motion picture operation, television, vari-
ous branches of radio operating and design,
ete.

Intermediate Plan of Study

An intermediate plan of study for the
radio and television student is the type of
school where he learns to do things with
his hands, while he masters the intricate
study of the radio theory at the same time.
Such a combined course of practical work
and theoretical study is given by several
well-known schools. One school has a large
building containing all kinds of apparatus,
even including television machines; here
the student attends regular classes in
which experts teach them the theory and
later he learns by practical experience to
operate the actual sets and projectors used
in television, for example.

Many people have the idea that the aver-
age college-trained engineer is lacking in
practical experience. Most colleges main-
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tain excelient lahoratories and it is here
that the embryo radio or electrical engineer
goes through the actual work of making
the tests on various classes of machinery
and radio apparatus.

1t goes without saying, of course, that
the home-study student should endeavor to
gain as much first-hand practical experi-
ence as possible, ¢ither by building appara-
tus himself in his “home laboratory” (or
“llam” station) or again by obtaining a
position with a radio manufacturer or
service company, where he can obtain prac-
tical experience while he is studying the
course lessons at home.

“Home Shop” a Big Asset to Students

A well fitted home work-shop, equipped
with a good drill press or a lathe, and pos-
sibly a motor.driven bench saw—is a dis-
tinct asset to every student of radio and
electrical subjects. Today, practically all
high schools have a Manual Training de-
partment wherein the students learn to ap-
ply with their hands the theory derived
from their textbooks. One of the weakest
spots in the average ‘“course” today,
whether given in home-study form or at a
resident school, is that the average student
does not receive sufficient training in the
practical application of the theory taught
in textbooks.

The well-balanced radio or electrical ex-
pert today is, and always has been, the
man who knows how to use his hands as
well as apply his mental training to the
problem at hand. It is surprising what a
difference a little experience with some
home shop-tools will make, even in the
case of the college trained man.

Aside from the practical shop experience,
which greatly broadens out the student of
pure engineering theory, there is a great
deal of enjoyment to be found in operating
a small home-shop fitted up with a good
lathe, drill press, ete. Many business men
spend much of their spare time in a home-
shop or laboratory.

Yalue of Books to the Technical
Student

No matter how excellent the technical
course you may pursue, one salient point
which you will soon learn, particularly
after graduatmg and entering the com-
mercial_field, is that a great deal of read-
ing and study of the newest books cover-
ing your particular field is not only ad-
visable but essential.

Here is an example which will show a
case in point. Not so many years ago, the
average student pursuing an electrical en-
gineering course was taught a few general
facts, together with the use of the simple
basic formulas given in the textbooks used
in the course, covering the calculation of
the inductance of coils. Unbeknown to the
average student, a vast amount of mathe-
matical research as well as laboratory
measurements on inductance had been
made by the U.S. Bureau of Standards in
Washington, D.C. Also a great deal of re-
search was conducted on the same subject
at the University of Illinois and several
other institutions on this highly important
subject of Coil Inductance. The results of
all these mathematical and other researches
were made available in book form. at an
insignificant cost to any one who knew of
their existence. The engineer who did not
follow all of the latest publications in his
field frequently wuas not aware of these
publications. 1f he tried to calculate the
inductance of an average radio coil which
had a length to diameter ratio of possibly
1:1 or 2:1, the formulas given in the older
engineering courses were practically
worthless, as these formulas are only
good for coils which have a length of at
least 20 times the diameter!

So you see how important it is for the
technical man, whether he be a radio oper-
ator or a radio engineer, to constantly read
the very latest textbooks in his chosen

profession, or branch of engineering: not |

TELEVISION WITH CATHODE RAYS,
by Arthur H. Halloran. Size 35x7%
inches; illustrated; Loose-Leaf. Flexihle
cloth covers; pages held with patent
hinder. Published by the Pacific Radio
1*ublishing Co., San Francisco, Calif.

The operating principles of the cathode-
ray tube and its application to television
are here-explained in terms which can be
understood by radio amateur operators
and servicemen. The text constitutes the
lecture notes for a course on television
given under the auspices of the Extension
Division of the University of California.
The specific treatment is preceded by a
description of the general manner in
which television is accomplished, and is
followed by an appendix telling how to
read the mathematical language employed
by technical writers.

The main treatment starts with the
practical use of the cathode-ray tube uas
a voltmeter, without regard to its theory,
which is later illustrated by replicas of
the patterns observed on the screen of the
instrument. The fundamental theory of
electrostatic effects including capacitive
reactance, of electromagnetic and high-
frequency resistance effects. including
inductive reactance. and of impedance ef-
fects including resonance, is thus gra-
dually developed in terms of electronic
motion, as a preliminary to a brief ac-
count of the use of the oscillograph in
aligning tuned circuits. A novel feature
of this treatment is the interpretation of
a resonance curve as the relation between
the tangent and cosine of the phase angle,
thereby facilitating exact computation of
circuit response to any off-resonant fre-
quency. The purpose is to enable the
reader to handle the instrument intel-
llgently before mtroducmg the complex-
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log, explaing fully, 300 licensed graduates placed in |

ities of its adaptations to television.

The. concept of radiation is then devel-
oped from the electron theory and applied
to the formation of optical images. This
is the basis for an account of the action
of electron lenses and of photoelectric and
fluorescent effects as applied in television
pick- -up and delivery tubes. It comp]etes
the “physics of the cathode ray” as de-
duced from the conclusions of the latest
theoretical research.

The preceding theory is finally applied
to a simple explanation of the action of
standard types of oscillographs and their
modifications for the production of “tele-
vision” images.

RADIO SERVICE BUSINESS METH-
ODS, by John F., Rider and J. Van Newen-

hizen. Size, 6x9'% in., 218 pages. illus-
trated, stiff paper covers. [DPublished by
the RCA DManufacturing Co., Camden,

NuJ., 1936.

An excellent outline of procedure for
the radio serviceman, prepared by two
experts in the radio field—J. F. l{uler,
widely known radio service expert, and J
Van Newenhizen, radio auditer and ac-
countant, who has made a lengthy and
comprehensnve survey of thousands of
radio service businesses. Topics that you
will want to read and re-read are: Profit
on Your Investment; What to Charge;
Simplified Records and Bookkeeping—and
other subjects closely allied with the con-
duct of a thriving radio service business.
Typical Shop Expense and other “forms”
for use by the radio serviceman are re-
produced. The Preparation of Monthly
and Cumulative Operating Statements are
discussed, together with typical statement

forms.
T. R. McELROY
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ral training with modern equlpment at New
York and Chicago schaals. Also speclalized
courses and Home Htudy Courses under “"No
ohligation” plan Catalog Dept. SW-37,
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- only the textbooks placed on the market

by the regular publishers, but also the spe-
ctal bulletins made available by such im-
portant agencies as the U.S. Bureau o
Standards, for instance. A well-written
textbook is as valuable to the technical
student or graduate engineer, as is the
saw and hammer to the carpenter or a pair
of accurate calipers and a steel scale to the
machinist.,

Students May Now Learn Code by
Machine

The code-teaching machine today has
been brought thoroughiy up to date, and
with the instructions or “course” given
with some of these machines, an embryo
radio operator can—by using one of these
machines daily—learn to send code char-
acters at a fair rate of speed. One of the
concerns supplying a new 110-volt type of
code-teaching device, has incorporated a
clever plan in the method of procedure sug-
gested for the student using the machine;
after the student has achieved a certain
degree of proficiency, he is supplied with
the names of several other students and
this way he can exchange tapes (this par-
ticular machine enables the student to per-
forate his own tape) and the student will
thus become acquainted with different
types of sending—~for no two operators will
ever send exactly alike,

This idea of teaching code by a machine
—driven by clockwork or an electric mo-
tor, represents a very important advance
in teaching radio operators.

Another Good Code System

Aside from the code teaching machines,
there is another home-study system that
is highly recommended for i\;eginners who
want to master the necessary funda-
mmentals in the handling of code, and for
radio operators who desire to increase
their speed and technique both in the
handling of code and in the use of their
typewriter in copying it by touch.

This system was formulated by a prom-
inent commercial operator with many
years’ study and experience. It deals
largely with the mind and lays special
stress on concentration, the coordinative
principle, sound 8sense. and develops the
student both mentally and physically to
such a degree that he can read code as
easily as he reads ordinary print.

One of the first, and a very important
basic principle, of this code system, is
that whatever the student learns to do,
he must learn to do it accurately from
the beginning. Then he is taught scien-
tifically to employ the tricks or short-cuts
used by skilled operators. Certain prac-
tice schedules are planned and laid -out
for the student to follow.

This plan in brief is laid out somewhat
on the same principle as a ‘“memory
course,” and any one who has studied such
a course knows the benefits to be derived
from not only trying to think of a word
or phrase, but endeavoring to think of it
in a certain well-directed manner.

Schools and Courses
CANDLER SYSTEM. Agheville, N. C

Hone -Xtudy Courses cansistin pecially devised meth-
ods whereby students may Tearh code amd simblitied *'touch
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Service amd 1'ublic Address Engineering.

DODGE'S INSTITUTE. Valparaiso., Iad.
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raphy ahd Telephony, Marse Telegraphy and Rallway
Accounting.

ELECTRIC INSTITUTE, INC., Hinsdale. Hl.

Home-Studs  Course Teaturing  home-shop-work  carried
out with equipmenl supplied with conrse
FIRST NATIONAL TELEVISION, INC.,

Power and Light Bldg. Kansas City, Mo.

Restdent Coursos offered in Television and Radlo, with
practical training with aetual apparatus. Also 1Tenne - Ntudy,
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F. R Maliory & Co. |
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fiadio Cancerns
Endorse R-T-}
Anmnl: themy  are
©

I*hi o, Crostey,
Grunow, Stewart.

The VIBROPLE X

New

GENUINE
MARTIN

JUNIOR

ONLY
1

Designed
especially for

;flthd':r'(l! Radlo rperating
||n.|:1rnvn- and incorporates me=

chanical eatures and improvements found
only in the Genuine Yibroplex Bug . . .
I'rosldes greater precision in adjustment
steonger signals und easler manibulation . ., .

ments

—tlearer.
Quickly establishes the user as a GOOD. RAPID sender

with less than half the effert of ordinury key semiling . .
May he operalcd as slowly 2s 5 w.p.m. of at any sbced

desired . . . Easy to iearn . . . Easy to use . . . Easy to
own at this Jow price . . . Over 100.000 Vibroplexes in use
. . . Uther models in Black or Colors, $17;
Nickel-1'lated, $19. Remit by mone¥ order
or registered mail

THE VIBROPLEX GO., Inc.

832 Broadway, Dapt. 8-1, New York, N. Y.

FIND OUT

what the world’s larg-
est home study Radio
school offers you . . SEE
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-— .- — - H— _
~~~  RADIO COURSES
7 RADIO OPERATING: Prepare for Gov't

License Exam. @ RADIO SERVICING;
Including Short Wave AMATEUR

@
CODE@ELECTRONICS@TELEVISION : |
DIiay and Evening Classes. Booklet U'pon Request. |

New York YMCA Schoolljf
{ 8 W. 64th Street. New York City .=

A NEW BOOK

FUNDAMENTALS OF RADIO

Second Editlon. 428 pages 8”x9", 430
fizures. By R, R. Ramsey, Prof. of Phys.
ics. Ind. Univ. Revised, enlarged, repaged,
reprinted. New cover. dio theory and
practice Iyrnu{th up to date. New subjects,
problems. an uestions on each chapter.
X IMENTA RADIO—(Z-’:S_I’{:II{N\. 168
figures, 128 experiments.) e experi.
menter's manual.
Price, $2.73.

Fundamentals. $3.50 postpald.

RAMSEY PUBLISHING CO.

Bloomington Indiana

Please mention SHoORT WavE & TreLEVISION

| INSTRUCTOGRAPH COMPANY, 912 Lakeside

Pl.. Chicago, [l

Supply avtomatic perforated tape transmitter for teaching
radio ecode. Machine also fed with key so that student
ean hiractice sending to himself
INTERNATIONAL CORRESPONDENCE

SCHOOLS, Scranton. Fa.

Home-Study Courses offered on the following subjects:
General IRtadio: Radio Servcing: ltadio Operating  amd
Hownd - Technieian's  course.  Also complete  course  fn
Kleetrieal Engineering
LINGUAPNONE INSTITUTE, 73 Rockefeller

(.'e‘nter, New York. N. Y
- I]l"‘ll“i’ll!:ll‘;:r;:ﬁ:(‘l”:]‘l'l:r‘i|$|.l.al.hi"g foreign languages Ly means
MASSACHUSETTS RADIO SCHOOL. 18 Boyls-

ton St., Boston, Muss.

Restdent Course in all branches of radio oberating,
McKINLEY-ROOSEVELT UNIVERSITY, 4251

I(,"tarendoln Ave.. Chicago, HI,

ote-Stinly Courses. leading to eg -
| ences: Chemistry, hI':nglne(elrilll‘;'u, ulsorv:-.zulrl:w‘:"isllanld’u%‘l‘}v

Sneaking and hadio

MISSOURI TECHNICAL SCHOOL, INC.. $907
| f1‘\1’1.)irll!ht2‘5tk Sti, St. Lonis. Mo.
esident courses in Radi nK H
larlfin IIlrn (-l-ISUnI: l'(,ursn-.ﬂ lr;p:rrnul“!r';:r::fviﬁlr?g.0::;;:11-':-‘:.'
1R, inel ng amateur ors’ 1
laboratory cqulr\mm‘;t nl):-mi:::-[:r-snu(rlT-“(‘-(l)nfse‘p:‘nl;n:mlluded)'
NORTHWESTERN RADIO-TELEVISIO IN-
lS'Tth:lUTE' INC., 370 Sexton Bldg.. Min}:ea;g-
is. Minp,

Hesident course In Radio 3
and Televi
Alsa complete Home-Stuly conrse slon Engineertng.

| N:})TCIONAL RADIO INSTITUTE, Washington,

Complete Home-Rtudv course on Tallo
§ servicing and
:H]ﬂ branches nf the radlo industry, including ]h’l)ldl‘l';(
.\'Ir.nlnn Uperating. =hlp Radto Operating. Rtadio Retall
l d("lllllt.“ ﬁ'm’.ﬂn’ﬁcﬁ"& D“ml:I“ elQulpmen! is supplied the stu-

ng br. al ex g
TR coni actle periments and trving out
NATIONAL SCHOOLS, 4n00 So. Figuerca St.,
}I{os Angeles, Calif,

esident Course given in Radin, Televislon, and Sound
Stidenty recefve training on actunl radio and telecicint aie

:‘_nrmls. Also combination Home-Study and leskdent
uierse, .

NEW YORK YMCA SCHOOLS,
St.. New York, N.Y. 6 West cjth

Extensive 1lse

of Reshlent Courses in Radlo  Sound.
Television, Tmhistrial Eleetronies. and pther stihjects of

fered,  Studenis receive tralning in conneetion w ith actual
.!"elr\h‘r and sound apparatus  Nhort W.he DPiathermy and
Therapeutics incluyded.
RADIO SERVICE INSTITUTE. 83208-14th St.

N.W.. Washington, D.C.

Gifers ““1lame-Stwde® your<e in Radio Kervieing,
RADIO TRAINING ASSOCIATION OF AM-

ERICA. 4525 Ravensiweood Ave,, Chirago, 1.

Home Study Courses offered fn Jtadio Service Work

ith praetice equipment
RADIO AND TELEVISION INSTITUTE, £:50

Lawrence Ave., Chicaga, NI,

Home-Study Coarses. svith experimental apparatus fur-
nizhed. are offcted on Radio Mervicing; Television; Publie
Aildress Svstem: ete,

RADIO DIVISION, COYNE ELECTRICAI

SCHOOL, sun So. Paalina §t.. Chicago, ‘lllj

Resiilent Courses offered in Itadio and Television. a8 well

AR Saund.  Also contses an Fleetrical Refrigeration; Alr-
Conitioning: Dlesel Engines. .Actual training with the
anhatatus,
| RC{\ INSTITUTES, INC.. 75 Varick St.. New
York, N.Y.
Features Resident Courses in radio engineering amt

operating as well as Sound and Broadcast engineering,
They alsn ofter g “Home-Xtudy ™ Course  omtion of Jay
amel rvening clasxes.  Students receive experienve in actual
testing of radio anbaratus.

SPRAYBP;RRY ACADEMY OF RADIO, 2553
University PL, N.W., Washington. .C.
Home-sStudy Course In radin fundanientals and mechanies

of radio service.  With or without practical tool kit and

“nl!mr (-Iqu|nnu-nt. Itadio lest get Included. Also § Service
Manoals

TELEPLEX COMPANY, 72 Cortl ; p
ALIEPLEX, ortlandt St.; Neu
Radio-Cade. course with automatie fade-Teaching Mu-

chine,  Apparatus ean alia he wyaed to 8
H pertorate tape. so
that students may listen ta their own se ling ! ’

Radio Keys
T. R. McELROY. 22 HBaynide St.. Boston. Mass.

Speed kevs, also edp-teaclinng oserllator with tons rony
Tt

THE VIBROPLEX (0. INC., gg. Broadway.

New York, NUY,

Semi-automatic ked for seq ling with less ¢ffort,
Radio and Technical Book Publishers
JONES RADIO PUBLICATIONS, P.O. Box

3274, San Franeisco, Calif.

McGRAW-HILL ROOK CO., INC,
St.. New an;r. N.Y, ) R i it

RADIO & TECHNICAL PURLI
Astor Place, New York, .\’.%. SLLE B

RAMSEY PUBLISHING CO., Bloomingten, Ind.

Shop Equipment
SOUTH REND LATHE w S i
St.. South Bend, Ind. WAKESSS 877 Bbri)

WALKER-TURNE J v i
ﬁe!d‘J N R COMPANY. INC., Plain-

www americanradiohistorv com
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i Good FULL-TIME
and SPARE-TIME Jobs i«

ELECTRICITY

' Gé: Into aBig Pay Field
" for a Big Pay Future

“Jhain in youwr Sisie Jime
by PRACTICAL Shop Methods
WITHOUT LEAVING HOME

Now, Electric Institute brings—TO YOUR VERY
DOOR—practical training necesiary for the rich
rewards in Electricity. Keep your present job—
no need to leave home—now you learn ELEC-
TRICITY easily, practically —RIGHT AT
HOME—in your Spare time,

Preparefor Jobs Leading to
Salaries 0£%30,°40,°50aWeek

Get into a real money making field for a big pay
future. There is no better way to succeed than to
TRAIN for work in an industry that is expanding.
New Electrical projects constantly mean more
jobs for men with practical training. Almost
every industry uses TRAINED EL RICAL
MEN. Or you can own and operate an electrical
business of your own.

Opportunities to Earn Up
to $5, $10 a Week or More
While Training

With this amazingly easy, fascinating method of
HOME SHOP TRAINING it is possible to start
EARNING MONEY almost at once. Do not con-
fuse E, I. Training with dry, theoretical text
book courses. Electric Institute tells you exactl
WHAT to do—THEN YOU DO _the ACTUA
JOBS with ELECTRICAL EQU]PMENT_ and
APPPARATUS which comes with your training
at no extra cost.

Become a TRAINED man without leaving home
or your present job—then be ready to step into
a REAL ELECTRICAL JOB.

Money Back If Not Satisfied

You must be satisfied. I give you an agreement
to return every cent you pay on tuition if, after
completing my training. you are not satisfied in
every way with my instruction, equipment or
other services given you.

With my training, my graduates receive life time
consuliation service, employment service and
many other features to help them succeed in
Electricity.

Electric Institute is read?' to show you the way in
the great, growing field of ELECTRICITY—where
trained men are ALWAYS NEEDED. Mail coupon
TODAY—for big. free book of facts about this
revolutionary Practical Home Shop Training and
the tremendous opportunities in ELECTRICITY.

DIESEL ELECTRIC POWER, RADIO ¢
and REFRIGERATION

Take advantage of the oppor-
tumities awaiting trained men in
these and many other branches
of Electricity, with ELECTRIC
INSTITUTE practical training
Mail coupon_for coml)lete facts
about ELECTRIC INSTI-

TUTE -— it may be the turn-
ing polnt in your life.

H. W. Petersen, President

> Y Electric Institute, Ine.,

e Depts 167A. Hinsdale, Ilinoia
Send Free Book with all facts about E. I. Home

Shop T raizing,

Name s uennrrsenssarscansssnrannsns-ARE 2 oo
Address,v..vasesnernsarasrsprrinanans
City ..

cameaatevesssennsace s SEAIB a0 an
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3 ft. relay rack.

ANNOUNCING . . . the NEW Peerless "100-DX" TRANSMITTER, for
CW and super grid modulation. Completely mounted in standard

* Etched metal dials for tuning
* RK-34 oscillator doubler

* RK-20 final amplifier

* 3 Triplett meters

COMPLETE DETAILS AVAILABLE FOR THE ASKING!

EmT s A

to operate with coils for any two bands.
PRICE, less tubes and crystal

NEW PEERLESS "20-DX" CW and PHONE transmitter: Uses a 53 crystal oscil-
lator and doubler and an 802 amplifier. Approximately 15 watts CW or § watts
grid modulated phone. Self contained power supply. Built on a standard 10x17x3
chassis and is just the thing for an exciter unit. Completely wired and tested, ready

Kit of tubes including 1-5Z3, 1-53, 1-802
Bliley type BC-3 40 or 80 meter crystals

$24.75
4.95
3.95

STILL AYAILABLE! The Peerless Super-Sensitive short wave converter]! To those short

wave fans who do not want to part with their present broadcast receivers and who still

want to listen to foreign broadcast and amateurs we offer the PEERLESS converter which

is the best dollar for dollar value offered to short wave listeners in a long time.
PEERLESS converter complete with tubes

$7.9%

HALLICRAFTER time payment plan available. Write for full particulars!

FEATHERWEIGHT earphones
2 mfd 2000 volt filter condenser (oil filled)
3 mfd 1200 volt filter condenser (oil filled)

new low price

tubes, and hum free power supply for
Cable Address

Prices F.O.8. Albany

JO)RLD WIDE

WOV
Xmas
SPECIAL!!

The senzatlonal ‘‘Ace Dace’ Tw
Tube receiver for only $2.25! Thou-
sands sold at regular $3.00 price,
THIS MONTH ONLY—for $2.25 we
send you. postpaid, the complete kit
containing &N atiractive metal chaasis,
and every part needed to bulld this powerful

panel.
all electric short and long wave rereiver. unwired, less

tubes and phones.
house current socket.
bring In foreign stations from all parts of the worid. police
calls. airplanes. amateurs, ete.. as wetl as your local stations!
Ace radios give GUARANTEED RESULTS! Our clear
dingrams make it simple to hook-up.

ONE TUBE Patiers,, wrersted, regolist:, Coomg 3]-25
tuhe, batterles, and phunes.
TWO TUBE batiery roceiver, | por most 32-10

nw ired.

excellent Leginber's  receiver!  Complete
Rit—

No batteries needed! Just plug into any
AMAZING VALUE! Can actually

(I8
teriern phullrn"

Any kit laboratory wired aml tested 75c extra, First
#rade Les—TS¢ each, Douhle headphones—$1.15, RE-
MEMBER! We pay ithe postage.  Saves You up to 50c.
ENJOY NEW THRILLS!! SEND FOR YOUR ACE RADIO TODAY!

ACE RADIO LABORATORIES i
70 Barclay St. Dept. C-1 New York City

Low Wholesale Prices
s BIG FREE
CATALOG

€3 Over 10,000 items
l in chis big catalog
including radio re-
all ceivers, nationally
Gl known radio parts
a n d broadcasting
equipment at_lowest
wholesale prices. A
catalog © reat
value to dealers and
servicemen., _ Write
for your FREE copy
of this big catalog
today.

BURSTEIN-APPLEBEE CO.
1012.14 McGee St., Nansas City, Mo.

lean tubes,

REAL SPECIALS!

New TOBE auto pole antennas; for use with B.C.L. auto receivers or portable 5-meter jobs,
PEERLESS 3-tube professional short wave receivers. Complete with 2 sets plug-in coils, 3
“Uncledave'*—Long Distance Phone 4-574% )

Send for new Ham Catalogue—ijust out!

T S —

13.75

Foreign Trade Solicited

Personal Advice on Learning Code

By T. R. McElroy, WI1JYN

Official Champion Radio Operator of the World
@® IT is quite needless for me to say that

the prince of all hobbies is Amateur
Radio; not from the standpoint of the pas-
sive listener-in, who at best, is only an
outsider; but as a participant—an actor
—an insider; or, if you please, one of the

gang.

Scattered throughout the United States
and Canada are more than fifrty thousand
radio amateurs recruited from every walk
of life—lawyers, doctors, ministers, brok-
ers, bankers, engincers, architects, contrac-
tors, dentists, farmers and those of every
trade and profession.

Learning Code

When you apply for your amateur li-
cense, you ought to know code well enough
to be able to send and receive it at fifteen
words a minute. (13 words per minute
now required.) This gives you a margin
of safety. And. if you are properly trained
in the fundamentals of code and its han-
dling you will find this to be comparatively
easy. In order to set you straight on
learning code, I shall relate a bit of my
own experience which I trust will help you.

Had 1| been asked, prior to my last
championship code contest at Brockton,
what my speed would be, I could not have
answered. That statement may seem very
strange to vou, so [ shall explain. I was
up against four of the fastest radio oper-
ators in the world: Chaplin. Donnelly,
Kearney and Carter. They had been work-
ing steadily as operators for many years,
while T had done no work as a telegrapher
for thirteen years. It would appear that
if practice alone develops a high degree of
speed, one of these fellows surely would
win. But I happened to know that prae-
tice is only one of the essentials to code
speed—of value only when the operator
has been scieatifically trained, as 1 had
been, to use his mind. T had unlimited
confidence but I did not know at what

1937

speed I would win, because I did not know
just how long they could take it.

At 54 words per minute, the first run,
the boys turned out good copies. At 61
words per minute their copies were not
so good., Then at 69 words per minute I
found myself to be virtually alone. I could
not go on competing with myself, so I was
awarded the championship at 69 words per
minute. Ilowever, a few months previously,
at Chatham I had officially copied 77 words
per minute.

How I Acquired My Speed and Technique

Now comes the big question which I have
had put to me many times since I won
the championship: “Did I acquire my
speed by practice alone?”

1 shall answer that question in part by
quoting my good friend, Dr. Mursell, As-
sociate D’rofessor of Edueation, Columbia
University:

“The psychologist looks at you and one
thing inipresses him most: Your toleration
in yourself of necdless personal inefliciency.
He sees you failing to ucquire all sorts of
abilities which would he enormons assets to
you. He sees lost motion, incompetent self-
direction,

“The paychologist knows that determined
learning can uchieve miracles, that when
men are properly guided they morve toward
achievement with amazing apeed. And 20
when you are tempted to believe that any
particular ability cannot be learned—
whether it be music, a foreign language,
dancing, guiding others, ete.—you should
remember that all scientific knowledge
points in the opposite direction.”

Now, in order for you to understand this,
I quote further from Dr. Mursell's book:
“Streamlining Your Mind.”

The Author—T. R.

McElroy

“Everything depends on how pou set
about flearning. A most striking concly-
sion of psycholegical investigations is that
mere repetition is not a cause of learning.
Practice makes perfeet. How often have
we heard that said! How readily we uc-
cept it. You are told that if you want to
improve pour game of golf or hridge to
play lots of golf or bridge. Yet it 18 ob-
rious that one may repeat a performance
innumerchle times without improving . . .

Please do not misunderstand me. Prac-
tice is essential to skill. But, without a
thorough knowledge of the neces:ary fun-
damentals of music, golf, tennis, swimming
—-code, ete,, you will more than likely
practice the wrong way und unknowingly
acquire bad habits—hard to break. It is
far more difficult to go back and unlearn
something that was learned wrong, than
it is to learn right at the start.

Dr. Mursell says: “Errors are very
prone to block improvement unless one can
hold the experimental as contrasted with
the blindly repetitive attitude
Learning (code) can take place when you
are not practicing, hence space your praec-
tice periods widely. While you are taking
a walk or sitting in a street car or driv-
ing from one town to another you can
think about the skill for which you are

Please mention SHoRT WAVE & TELEVISION when writing advertisers
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9.5 to 20,000 Meters

striving. Thinking between practice is
one of the most valuable means of learn-
ing . ..

Give a code student a practice set of
whatever kind or nature and let him prac-
tice, uninstructed in the necessary funda-
mentals of code, for years. Do you believe
he will develop into a champion radio oper-
ator?

The end results of such hit-and-miss
practice are really not worth the effort,
“Practice does make perfect” if you are
practicing the right way, following correct
procedure. But if the wrong way, you

|

are going further away from your goal, |

In my code class at Harvard College
I find the most difficult students are those
who have tried to learn code by themselves
by practice alone. Before they can begin
right, they must unlearn much and rid
themselves of bad habits, unknowingly ac-
quired.

Proper Practice Equipment

Any standard piractice set—key and os-
cillator—is all that is necessary to learn
code fundamentals and to develop oper-
ating technique, if used in connection with
proper instruction. In like measure, any
practice set is of no value if the student
has not been taught the mental and physi-
cal coordinative processes—the development
of “code-scnse”—of sound consciousness—
that certain poise of mind and body that
enables him to read code at varying speeds
as readily as he reads print and to send
code as easily as he talks. Such specialized
training can be had only from a specialist
in this field., a muan who has devoted his
life to the job of teaching code.

Telegraphing is a Mental Process

If wvou are not scientifically taught how
to use vour mind in sending and receiving
code, vou will never learn to telegraph
with any degree of skill no matter how
much you practice.

I do hope I have made myself clear to

you fellows who are thinking of learning |

code with a view to going on the air with
your own amateur stations or to taking
up comniercial telegraphing—a wonderful
vocation. I know this article is understand-
able to those fellows who have been trying
vainly to learn code uninstructed, by prac-
tice alone. They have been wondering what
the trouble is. Many have given it up as a
bad job, thinking they are not “gifted” or
that they are too old or too young or too
dumb.

A boyhoed friend of mine in Boston, now
a prominent attorney, decided a year or so
ago that he was going to learn code within
a few' days by using some sort of patented
gadget, and go on the air as a full-fledged
amateur. For weeks and months he prac-
ticed without seeming to get anywhere.
One day he asked me to visit him in his
home and determine, if possible, what was
holding him back. I went, and was actually
amazed at what I found. His den was clut-
tered with practice equipment. or I should
say machinery. Notwithstanding his high
degree of intelligence, he was imbued with
the idea that all he had to do in order to
master code was to practice, and he had
done plenty of it with no results and he
felt something was wrong.

Something really was wrong. He could
send eight to ten words per minute with no
semblance of rhythm or uniformity, and
could receive a little, but when he turned
on his high priced receiver, he could not
read one code signal.

I teld him in substance what I have writ-
ten here—that before he could hope to
learn code he must know something about
the fundamental principles, then to apply
these principles in his practice. I gave him
information relative to the specinlized sys-
tem I used in learning code und developing
speed. e followed my advice and ob-
tained this system. That was two months
ago. Two or three wecks ago 1 visited
him at his request and gave him a code
test and found he could send 20 words per
minute, perfect code, and receive approxi-
mately the same number of words. The
following day he passed his examination
easily. He now has his station on the air
and is handling code like a veteran.
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Sargent Model 11

The Receiver You’ve Been
Waiting for 1S HERE!

A small compact unit in a neat, attractive cab-
inet. Speaker, power supply, everything self.
contained. Covers every wavelength from 9.5
to 20,000 meters with smooth, easily control-
led regeneration all the way. No dead spots
or gaps. Pleasing tone. exceptional selectivity
and extreme sensitivity, combined with quiet
operation and almost non-existent noise level,
Dial calibrated over the entire tuning range.
Band spread dial calibrated for amateur bands.

Sounds too good to be true, and it was until
Model t1 was designed. Recent engineering
developments plus our own background of
radic experience extending over 25 years and
inctuding years of brass pounding on the high
seas made it possible for us to perfect this
real RADIO OPERATORS' receiver.

@ Coil Switehing @ Phone Jack
@ All-Wave Band Spread @ Break-in Switch
@ Built-in Power Supply @ R.F. Gain Control
@ lensen Dynamic Speaker @ Regeneration
@ R.C.A. Tubes @& Antenna Trimmer
@ Fully Calibrated Dial @ Large Knaobs
Aodel 11 is ruggedly bullt, and will last for ¥ears.
It is a pleasing recelver to operate—the more you use it
the better you will llike it.

PERFORMANCE

SHORT WAVE C.W. Low uency, qulet, sensitive.
noiee level, high gelective Plcks them from all over
|tyunadd!;enl=uvléy“mke Itt the L.5. and Canada.

oul nding for C.W._ work, : .
Will pick up readable sig. BROABCASY BAND. selec
mle ost in nolse level on and Model 11 will ot the
largger sets. channels, one at a time.
SHORT WAVE PHONE AND
BROADCAST. An excelient
performer on both of these,
Pleasing tone, free from
**blasting.’”

AMATEUR BANDS, 1
efficiency on all of thein.

800 METERS. A knockout
on this wave. Nels a fNew
standard of selectivity
the ship waves.

AIRPLANE BEACONS,
Night time rﬁne.‘cc'\lnclude!l

an

1 most of the U.}
SHORT W A V SHIP TIME SIGNALS. Covers
BANDS. Outstanding  on every wavelength on which

time signats arc sent.
Pernaminco,”
‘*west of Penang,'' and
“‘east of Gibraltar.””

POLICE CALLS. llolds the

LONG WAVE PRESS. Both
sides of the Atlanlic can
be heard from most parts
of the world.

Model 11 Chassis, Rear View

Mode!l 11 Net Prices for 110 V. 60 cycles operation

Meodel 11:UA. UNIVERSAL tuning range. 9.5 to

20,000 meters $7%.00
Model 11.MA, MARINE tuning range, 9.3 to

3,750 meters ........... —-....554.00
Model ! 1-AA. AMATEUR tunin¥ range, 4.5 to

550 meters $46.00

Prices include power supply, sbeaker and R.C.A. tubes.
IMMEDIATE DELIVERY

Model 11 is avallable In all A.C.. D.C., and battery
voltages.

Write for fuil description.
E. M. Sargent Co., 2355t Oakland, Cahil.
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Editor’'s Note

That Mr. McElroy’s observations are
sound and that in his own language “learn-
ing code can take place when You are not
practicing” is best shown by the follow-
mg.

Many years ago (1911) the publisher of
this magazine, Mr. Hugo Gernshack, wrote
a fanciful novel which was timed in the
year 2660. He forecast that all types of
learning in the future would be done wkile
you slept rather than when you were
awake. He described the means by which
this could be accomplished and he termed
this fenciful machine the Hypnohioscope.

Much to Mr. Gernsback’'s surprise several
years after the story had been published,
he received a set of photegraphs from the
United States Navy Training School at
Pensacola, Florida, where Chief Radio-
man J. N. Phinney actually was teaching
code to students while they slept by means
of this method. l

It was found by Phinney as by many stu-
dents of the subject before him, that cer- |
tain types of people find it almost impos-
gible to learn code. So Phinney used the
Hypnobioscope principle as follows:

The students wore a sort of an aviator's
helmet with ear-phoncs ingide. These
phoncs were connected by wire line to a
central point, and, while the students slept,
code was semt to them for a number of
hours at night. After a while, it was found
that with a few lessons the students ac- |
tually remembered what had been sent to
them in code the night before.

One of Phinney's spectacular stunts to
wvigitors was to show them twenty or more
aleeping students while code was being sent
to them. Then without warning, an S O S
in the same code was flagshed to the sleep-
ers. They usuwally all woke up together,
and it was a startling effect to see how the
distress signal had actually penetrated their |
subconscious selves and awakened them.—
Editor.
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throughout and your receiver will
glisten and sparkle with unusual
brilliance and excellence.
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are obtainable at all leading supply houses or directly from

“Let’s Listen In” with Joe Miller

{Countinued from page 548)

Reports on PLP, PMN, YDC, YDB, PMH,
ete., will continue to be verified. PMH,
on 6.72 mec., at Bandoeng, is being heard
with a weak to fair signal here, and re-
ported very strong on the West Coast by
Mr. Walcott. The programs are not sim-
ilar to those of PLP-PMN, but are prob-
ably those of an eastern NIROM network.
This station begins operations at 5:30
a.m. and continues as late as 10:30 a.m.

YDC, 156.15 mc., continues to be fairly
well heard, best around 6:30 to 7:80 a.m.
Try for PMY, 5.15 me., also from 6-7:30
a.m. when best heard here. They send a
FB QSL. PMN has improved lately, with
PLP always a “regular.”

Siberia

RV15, the Far East Soviet station, lo-
cated at Khabarovsk, Siberia, on the Pa-
cific Coast, has changed its wavelength
after several vears on 4.273 me. and is
now being heard with a surprisingly good
signal on §.71 mc. and we believe with the
same schedule. This station can easily be
located, being the only one operating in
that vicinity, so try daily between 5-7a.m.
and you will surely hear this rare DX
catech! Address reports to Far East Radio
Station RV15, Khabarovsk, Siberia, USSR.
(Full “sked” in station list.)

Hong Kong, China

ZBW, usually heard on 8.75 me. has al-
so been heard on 9.53 me. lately, by a
nunber of our best DXers, including John
De Myer, Lansing, Michigan, and Charlie
Miller of Covington, Ky. The 9.53 mec. sta-
tion probably operates simultaneously
wtih ZBW on 8.75 mec.

We wish to make a retraction regard-
ing notice of VPD, being “no more.” We
had taken a report that this station was
off the air, and we felt that VPD2 was
just VPD moved to a lower frequency; so,
without checking the report, we inserted
this fallacious data in our article. We felt
that there would hardly be two Fiji Is-
landers operating, but we were wrong!
The only reason that we didn’t check VPD
is because we rarely tune around 1 a.m.
and felt sure our information was O.K.
Better luck next time! VPD2 on 9.54 me.
continues to be well heard daily, except
Sunday, from 5§:30-7 am. Try for them!

Chile

CED, operating on 10.23 mec. at Antofa-
gasta, Chile, is being heard weekdays be-
tween 7-7:16 p.m. when it re-transmits
news bulletins from CEC. CED is gener-
ally operating as a commercial phone and
can be heard, when traffic necessitates,
any day between 8 a.m. to 12 noon and 2-9
pm. CED also operates on 8.036 me.
Power is 600 watts. QRA is Chief Opera-
tor, CED, Cia de Telephono de Chile, An-
tofagasta, Chile.

Portuguese China

CQN, at Macao, is being heard on 9.57
nme. now, by Ashley Walcott, San Francis-
co. This means they are the next station
on the low frequency side of VK3LR. Full
dope on tuning for this station given
previously in this article. This catch
would qualify any tuner as a real DXer!

Manchukuo

TDE, 10.065 mc., at Shinkio, is heard
phoning JVO, 1037 me., Nazaki Japan,
every night, becoming audible around 1!
p.m. on the West Coast. This dope from
Mr. Walcott. These stations call it a day
around 9-9:30 a.m. Ashley adds that next
nionth they will probably use TDD on 5.83
me. for last few hours of service. He's
right! We have a TDD veri of reception
last Dec. 1, when we heard TDD phoning
JVU, 579 me. between 5-6 am. By the
time this issue is out these two stations
will already be in operation! Don’t for-
get to look for these four Asiatics, you
night-owls!

New Zealand

ZLT4, 11.05 me., at Wellington, was
heard by Vincent Poll, of Dubuque, Iowa,
one morning in September, and he really
heard ZLT4 sending a program, some-
thing we've never heard ZLT4 transmit,
though we've heard this station number-
less times. Vineent heard the clock chime
twelve during the program, when his own
clock read 6:30 a.m. C.S.T.!

Siam

HS8PJ is no longer being heard on
10.955 me. according to Bill Harriman, of
San Pedro, California, but is now putting
in an R-9 signal out there on 32.09 met-
ers, or 9.35 me. and on this wave their
schedule is Thursdays, 8-10 a.m.

HS8PJ also being heard on 15.77 meters
or 19.02 me. on Mondays from 8-10 a.m.
by Eddie Schmeichel, our Midwest DX ace
in Chicago.

Here's the latest reliable data on
Siamese DX, and we’d like to find an ex-
cuse good enough to give the boss, so we
could stay home Monday and Thursday
and get these two. You lucky OMs who
haven't got a nose tied down to a grind-
stone should “Go get 'em.” Two real DX
aces, and not too hard to get. Best o’

luek!?
India

VWY2, 1764 mc, located at Poona, was
heard contacting GAU at 7 a.m. unusually
early for this phone circuit, usually oper-
ating from 8-9 am. VWY2 is always
strong and ¢lear and, listening to it, it’s
hard to believe one is hearing India!

JVF, on 1561, me. was heard phoning
one morning at 6:50 am. with a good
signal. Pierre Portmann of New York

Please mention SHORT WavE & TELEvVISION when writing advertisers
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heard JVC signing off at 6 a.m. on 16.05
me, Also JFCC, 17.60 mec., believed to be
a ship, was heard by Pierre working GBC,
Rugby, between 7:30-8 a.m,

We were surprised to hear JVH, 14.60
me., several mornings around 7 a.m. with
an orchestral program. Unusual fare for
JVH at this hour when JVH always
fones.

China

Huby Fey, also of New York, reports
XGOX announcing call on 13.70 mc. one
Monday at 7:15 a.m. As Ashley Walcott
reports XGOX on 685 me. daily from
6:30-9 a.m. with Chinese and Eurcpean
music being heard excellently, it is quite
possible that Huby really heard XGOX's
harmonic. Most unusual DX, and we sure
hope Huby gets a veri! Will he strut!

A]glers, on 896 mec, still phones TYA2,
Paris, on 9.04 mc,, arcund 12:30-1:30 a.m.
heard here often. Side-band secrecy is
used, and voices can be heard by tuning
to the edpge of the carrier wave. FYD,
13.00 mec., Paris, was ence calling the Ile
de France at 6:40 a.m. Eddie Schmeichel,
of Chicago reports, FZS, 11,99 me., Saigon.
Indo-China callirg Paris at 6 a.m. and
Eddie used our tip to snare XGM, 17.64
mc.,, at Shanghai, phoning GBA at 7:10
a.m. Also heard CNR, 12.83 mec.,, Rabat,
Moroceo, calling Paris 11 a.m. Slbenan
RTA, at 1 a.m. very loud, near CNR. JVO
and TDE phoning near 4 am. daily!

Congrats on all that “FB” DX Eddie!
You surely *“go to town,” OM, on your
SW58, hi!

John De Myer sends in a special flash
reporting a ‘tip” from IDA member T. P,
Jordan, Scranton, Pa. Here it is—FR8VX
Reunion Island, on a frequency of 14.340
ke. is being heard between 11 am. and 5
p.m. daily, using 100 watts. FR8VX has
an antenna directional to North America
and has called United States amateurs,
being very anxious to ‘“‘contact” them.
Try around 11 am. when Mr. Jordan
1ears them wvery well! Thanks a million
for passing on this “FB” tip, John, you'll
always have our vy 73!

We would suggest that all DXers keep
a watch on the 20 meter amateur band
throughout the month of December, be-
tween the hours of 9:30-11 a.m. and 2 to
5 p.m. when amateurs in Africa will be
coming through well enough to log. These
of course are on phone as we do no tun-
ing of CW stations. Many fine African
catches were heard last December, mostly
in the afternoons. Reports indicate that
listeners on the West Coast will find it

Hammarlund roudly presents a new, com-
plete, series F condensers. Slnqle and
split-stator ty es—cadmmm plated soldered

brass plates—Isolantite insulation—27 different
sizes—20 to 326 mmf.—midline or semi-circular
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plates—single hole panel and base mounting.
Strictly noise-free operation, even at ultra-
high frequencies with new split type rear bear-
ing and new noiseless silver plated Beryllium
wiping contact.

INC.
NEW YORK CITY

profitable to tune between 9-11 a.m, sev-
eral reports of uctual reception indieat-
ing these hours as favorable for African
20 meter reception on the coast.

We wish to thank all of our friends
who have so kindly written us and sup-
plied us with much of the valuable data
given above. We will look forward to
hearing from others among you DXers
who may have “tips” to offer, that would
be of value in these articles, or who seek
assistance in short-wave reception prob-
lems.

All the above data is reliable, practical-
1y all of it having been checked by actual

reception, and we’re certain that you'll |

hear at least a few of the DX catches
listed, if you use the “tips” given. Go to
it, :;md clean up the air waves, friend DX-
ers!

(This month’s tests were made on a Na-
tional NC100 receiver, through the ecour-
tesy of the Sun Radio Company of New
York City.)

The RX-17—-A 7-Tube “Band-Spread”
Receiver

(Continued from page 544)

ent foreign stations reception with remark-
able regularity and tremendous volunie.

For the transmitting amateur who is
interested primarily in the 10-20-40-80
and 160 meter amateur bands, there is
model RX-17-AB which is equipped with
a plate-voltage cut-off switch for use dur-
ing transmitting periods and special
band-spread coils for these bands, each
of which covers a large part of the tun-
ing dial scale, Incidentally, these special
coils are interchangeable with the regu-
lar coils furnished with the standard RX-
17 model.

This article has heen prepared from data
supplied by cowrtesy of Eilen Radio Lub-
oratories,

4-Metal Tube “Super-
Gainer”
fContinued from page 544)

been made up to these specifications. The
“gr shaped shield plainly noticeable in
the photo is used to effectively de-couple
the mixer and oscillator circuits.

After you are sure everything is cor-

rect, the power-supply, or batteries,
whichever you are using, can be connect-
ed. Plug in the 40-80 meter coils in the
coil sockets, insert the headphone cord
tips in the tipjacks and everything is all
set for the lining-up process.

Lining the set up isn't as difficult as
one might be led to believe, and it can
be done pretty accurately without the
necessity of any expensive equipment.
&et us review the controls and what they
0.

w11u11m11m1“11m11

The lower right-hand knob controls re- ‘

generation in the first detector, and actu-
ally will be found to operate very much
like the volume control on most S-W re-
ceivers. There should be one setting of
this control on most S-W receivers. There
should be one setting of this control,
about three-fourths of the way on, that
will afford the most volume. Past this
point the detector tube will have a tend-
ency to oscillate, which will seriously af-
fect the reception.

The upper right-hand knob is the first
detector Imnd-sdtmg or tank condenser,
and the middle dial is the main tuning, or
handgpread control. To the left of the tun-
ing dial, the upper knob is the oscillator
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band-getting, or tank condenser and the
lower knob controls the I.F. or second-de-
tector regeneration. This control is used
much the same as the regeneration control
on any regenerative two or three tube set.
It not only increases the gain of the L.F.
circuit, but serves to control the beat note
for reception of CW signals.

The separate power-supply unit for the
4-tube Super-Gainer appears in diagram.

This article has been prepared frt_zm data
supplied by courtesy of Allied Radio Corp.
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Masterpiece V Has 20
Tubes and 2150 to 5
Meter Range

(Continued from page 543)
Band-spread tuning, althcugh hardly
necessary—thanks to the extra large and
I well spread out scales on the main tuning
dial—is incorporated in the form of a sec-
Iond dial scale graduated to 200 degrees,
located beneath the tuning knob. In this
way, each wave band of the receiver is
amplified ten times on the band-spread
dial for the easy separation of stations on
the crowded sections of the short wave
spectrum.

Among other features found in this ex-
traordinarily well-equipped all-wave re-
ceiver, we find: Headphone jack; special
tuned and amplified automatic volume
control; high-fidelity filter; extra com-
plete shielding; amplified and calibrated
“Magic Eye” to permit measuring “signal
strength”; autematic oral tone compensa-
tor and provision for microphone opera-
tion for full 30 watt public address out-
put. Separate antenna primary windings
for all five bands are successively switched
to two antenna and one ground binding
posts, allowing most efficient use of spe-
cial noise-reducing, doublet or single wire
aerials as desired.

This receiver is custom-built, to order
only, to the buyer’s exact specifications
and is intended to bring him the utmost
in reception under his own particular in-
stallation conditions,

NEXT ISSUE!

Plenty of Television News—also an
article on S-W DIATHERMY—Fact
or Fancy?

7___wor___ 12
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A filter to “kill” noises picked up from
110 volt supply circuits.

World-Wide Short-

Wave Review

(Continued from page 541)

contained a circuit and details for making
a line filter, which is adjustable so that
the best operating conditions for the par-
ticular wave-band in question can be ob-
tained. As shown in the sketch here it con-
sists of five choke coils and five condensers,
one of which is variable.

The coils are all wound in the same
manner and with the same number of
turns, namely 100 turns of No. 14 enamel
covered wire jumble-wound on forms 1
inch in diameter. The condensers C1, C2.
C3, and C4 are mica insulated units having
a capacity of .005 mf. each. The variable
condenser C5 has a maximum capacity of
100 mmf, This should be a well made air
condenser of the type used for short-wave
tuning.

The entire unit is made in a small case
with a plug for the electric light line and
a socket for the receiver plug. The filter
is adjusted by varying the condenser capa-
city until the noise is at a minimum. The
filter is only effective in removing these
noises which are picked up on the power
lines and transmitted to the set through
the power supply unit.

www americanradiohistorv com

Improving Our 5 Meter
Superhets

(Continged from page 533)
detectordpadding condenser may be swung
back and forth past the resonance point
without detuning the oscillator at all. Vari-
ations in the screen-grid voltage on the
detector, however, do cause a noticeable
shift in oscillator frequency. Therefore, it
is advisable to adjust this to well below
the point of oscillation in the detector
stage, so that you will not require shifting,
thus allowing a more accurate calibration
of the receiver. If an attempt is made to
calibrate the converter circuit, the regen-
eration control should always be turned to
the same position, otherwise the calibration
will not hold true. Due to the difference
in capacities between the Acorn and the
metal tubes, the tuning ratio of the con-
densers is not the same. The tuning con-
densers should be much smaller and if the
same lineup is used as shown in the origi-
nal receiver in the December issue, one of
the rotor plates should be removed from
eack condenser.

Incidentally, the converter diagram em-
ploying the 951 and 955 may be employed
with any type of reeciver. For those who
wish to convert their standard amateur
receivers for 5-meter operation, we can
highly recommend this circuit and with the
constantly inecreasing number of stabilized
signals appearing on the band, we believe
it might be worthwhile. Eventually it will,
of course, because it is a foregone conclu-
sion that all transmitters will be stabi-
lized and such a combination as this con-
verter, operating ahead of the standard
communications type of receiver will con-
stitute an ideal line-up.

The only parts needed for making the
changes recommended in this sarticle are
the tubes and their sockets.

advertisers
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Short Waves plus Sound Impulses
Chart “Coastal Waters”

(Continued from page 528)

How Depth is Measured

The fathometer is a device which re-
cords the depth by sending a sound to
the bottom and recording the time it takes
the echo to return. A ship passing over
the upper end of the newly chartered gorge
could record the time it took a vessel to
sail between the 100 fathom curves, and
thus enable it to determine its position
more accurately than by the use of astro-
nownic gights with a sextant.

However, this still did uet eliminate the
problem of the small station ships. These
small beats would sometimes be anchored
off shore for ten days at a time. Extremely
rough weather would place them in danger
and imperil the lives of men and ships.
To overcome this, Dr. Herbert Grove Dor-
sey, scientist of the Coast and Geodetic
Survey, recently perfected the “oil barrel”
radio station. He was assisted in the field

work by T. J. Hickley. The seno-radio
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Diagrams shew how new system charts
channel! accurately, also how chart boat
finds it exact location by checking from
2 or more sono-huoys. Bottom—how
sound cchoes (or radio waves) register
ocean’s depths.

buoys have been in operation for the past
four months and are replacing the station
ships. The buoys are made of oil drums
with the radio instrument sealed inside of
them. They are anchored in depths up to
125 feet. A hydrophone is attached to the
buo¥’s anchor cable This is connected
with a vacuum tube amplifier inside the
barrel, and this in turn is connected with
a short-wave transmitter.

When the sound ware from a bomb ex-
ploded by the survey ship reaches the buoy,
it is picked up by a hydrophene and am-
plified. This sound automatically actuates
the short-wave radio which scads a signal
back to the survey ship. In other words,
a sound message is received and a radie
message is sent back from the barrel, with-
out the intervention of human beings.

The chronograph (time recorder) which

is on the survey ship is used to measure
the time interval between the explosion of
the bomb and the length of time the sound
travels fromn the bomb to the buoy. The
chronograph, by means of two pen-like at-
tachments (known as stylus) records the
exact time. The stylus on the right (see
photograph) denotes the time by marking
onc-gsecond intervals along what closely re-
sembles ticker-tape. The stylus on the left
will only go into action after a bomb has
been exploded. It will then make a defi-
nite mark on the ticker-tape beside the
time interval registered by the stylus on
the right. The length of time consumed
is then ealculated by the interval from the
time of the explosion to the time of relay,
according to the number of seconds desig-
nated by the time stylus. Sound travels
through sea water at a rate of approxi-
mately nine-tenths of a mile, (4700 ft.)
per second, and it is then up to the officer
in charge to compute the exact time. The
pesition of the sono-radio buoys is defi-
nitely known.

This new method will be used to rechart
the coastal territory of the entire country.
It will result in a considerable saving for
the Government in making unnecessary the
placing of these station ships at various
points. It will also eliminate the dangers
attached to sending these small ships out
many miles off shore as they have done in
the past. In several instances due to se-
vere and foggy weather, these ships have
been in danger. Considerable progress has
beel}‘ made this year on the “off-shore”
work.

Technical Questions and Answers

1. How many buoys are used in a given
area while charting? Answer—2.

2. What is the source of supply of the
Sono-radio  buoy? Angwer—Short-wave
radio sets are placed in oil barrels by mem-
bers of the United States Coast and Geo-
detic Survey.

How far from the survey ships are
the radio buoys spotted? Answer—They
are anchored in depths up to 125 feet, at
a distance from zero to 45 miles from the
survey ship.

4. On what wavelength (short-wave) do
sono-radio buoys operate? Answer—Ap-
proximately 72 meters.

5. How can they teil on the chronograph
which buoy is sending the sound recorded?
For instance, if they operate two buoys in
a given area, how can they tell which one
is reporting? Answer—There will be a
lapse of time between the markings on the
chronograph. The one farthest away will
come in after the first one, the length of
time elapsing depends entirely on the dis-
tance. In extremely rare instances the
survey ship may be exactly in the center

between the two buoys, in which case the l

report from both will come in simultane-
ously.

Money for Your Ideas!!

@ THE editors are looking for good ar-

ticles describing the detailed construc-
tion of improved SHORT-WAVE RECELV-
ERS suitable for either “Ham” or “Fan”
reception, or both. Other short-wave ap-
paratus is also of interest. If you have a
new and novel circuit. be sure to send a
description and sketeh of it to the Editor,
and we shall be glad to give you a prompt
opinion as to whether or not we would be
interested in an article on the subject. All
articles accepted and published will be paid
for at regular rates.

1f you submit an article, finished dia-
gram drawings are not necessary, but the
photo should be clear and as large as
possible.
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NEW, THRILLING

SHORT WAVE

RECEPTION

WITH THE 1937

CROSLEY RADIO

You've never reall

enjoyed perfect

radio reception—either short wave or
broadcast—until you hear the new 1937

Crosley Radios.

In these new Crostey

models, radio achieves its greatest per-
fection...distinctive modern cabinets..,
reception range from 16 to 535 meters
..and the famous Crosley Auto-Expres-
sionator, \ystic Hand and 11 other
advanced Crosley features. See and
hear these 1937 Crosley Super-Sensitive
Radios at your Crosley dealer today.

POPULAR SHORT WAVE CROSLEY MODELS

TMI!')DEL 753 CONSOLE

Continuous
Coverage . ., 16 10
meters . . . 12° Speaker
- . - 0 watts output
Metal Tubes. Dimen-
sions: 408 's 50
high, 24°5° wide, 67
114 deep )

:JODEL 1516 CONSOLE

STUBES Continuous
Coverage . 16 10 555
meters... 157 Curvilinear
Speaker... Metal Tubes...
25 watts output ... Auto-
Expressionator
Mystic Hand. Dimen-
=Ons:

high, zs"“vi’é:,sl 7450

TABLE MODEL 744
T TUBES Continuous Cov-

erage . . . 10 to 555 meters
+ v .67 Speaker , _ . G watte
output ., ., . Metal Tubes
Dimennion-:s 95
163" high, 147 49

wide, 9”7 deep

;A](_)DEL CONSOLE

Continuous
Coverage . __ 16 to &
meters . . . 12" Speaker
- i - 12 watts output . . .
Metal Tubes . . . Auto-
Expressionator. Dinen-

i s 41%°
53:::'.‘ -20' wide.gggso
143" desp . . .

§3%i° deep. .
Table Model 745—(18 to 555 m.})— 7 tubes...$ 49.95
onsole '=  760—(16 to 555 m.)— 7 tubes... 79.95
ik * 1196—(10 to 655 m.)—11 tubes, .
it * 1211—(16 to 555 m.)—12 tubea... 129.50
Y % 1313—(16 10 5556 w.}—13 tubesa... 149.50

{Prices alichily hicher in Florida, Rocky Mountain
States and wesl.)

The CROSLEY RADIO CORPORATION
CINCINNATI, O,
POWEL CROSLEY, Jr., President
Ilome of “‘the Nation’s Station”—WLW—

70 on your dial—and Short Wave
Station W8XAL—49.5 meters.

YOU'RE THERE

Please mention SHorT WAVE & TELEVISION when writing advertisers
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THE HAM'S
FAVORITE MIKE

Because of Superior

“"SPEECH RANGE"
QUALITY

Over 10,000 hams in every part of the world
are 'swearing by" the D-104's strong, clear
signals in the ''speech range,'’ its high output,
its rugged construction and its long-life de-
pondaglli'y under rough handling and all at-
mospheric conditions. List Price $22.50,

Licensed
SEE under Brush
YOUR Decverhol!!‘r:;nt
o
JOBBER 3 Patenta

ASTATIC MICROPHONE LABORATORY, INC.
Dept. SWC, Youngstown, Q. U.S.A,

PATENTS—TRADE MARK

All inv bmit '-edbhuld fidential and given

1at bers of the firm.

¥
Form *‘Evidence of Conception’’ and
tnslructions
“How to Establish Your Rights"— Free

LANCASTER, ALLWINE & ROMMEL
PATENT LAW OFFICES
475 Bowen Bldg.

Washington, D. C.

Over
1,000 Pages

Over 1,000

Mustrations
OFFICIAL RADIO

SERVICE HANDIBOOK

PUBLISHRD only & few weeks ago, the OFFICIAL RADIO
SERVICE HANDIBOOK by Bernsley. ks the most mocderm,
up-to-the-minute e on radio Servicing. Contains
over 1,000 PAGES filled with witally important service
data—over 1.000 ILLUSTRATIONS.
OVER 250 PAGES OF OPERATING NOTES
The section on Operating Notes contains valuable informa-
tion supplied from personal notes of hundreds of Service
en for over a thousand mamifacturcd receivers.

Gther highlighta of the OFFICIAL RADIO SEAVICE
HANDIBOOK: CIRCUIT THEORY A ANALYSIS—Cir-
cint Fundamentals, Tuning Circuits and Aligning Data.
Volume Contral, Tone Control.  A.V.C.. sonance Indicator
i . n o mplifier Sysiems and Power Subplios.
Speakers. Pickups, “I\nno-«uulvmem. Commerdcial e V-
ers: SERVICING EQUIPMENT—Fundamentals of Test In-
strumenis, Commercial Fdauipnnent,  Cathmde-Ray Oscillo.
llulldi{lju Test  Instruments,  Localizing _ Trouble,
E: b nusual  Servicing  Experience; STANDARD
AND SPECIALIZED RECEIVER AND INSTALLATION DATA
—All-Wave Receivers. Aut i Noise _Interferctice;
MODERNIZATION AND CONVERSION —Receiver -
verston Work; SOCIAL AND ECONOMIC PROBLEMS OF
THE SERVICE MAN—Improving Knowledge and Technique.
Upliftinkt the Profession; OPERATING NOTES FOR STAND-
ARD RECEIVERS.

Order pour HANDIBOOK todop—use the coupon below

RADCRAFT PUBLICATIONS, Inc. 93 Hudson SI.. New York. N.Y.

-------------q

RADCRAFT PUBLICATIONSK. |NII:.Y SWT-137
ork, -

89 Hudson Street, New Y. .
Gentlemen: Enclosed please find m{ lh.-mlltam'e of
5 B

volum:

34.00 for which send me immediately POSTPAID.
One copy of the OFFICIAL RAO1O SERVICE MANDI-
BOOK ly Bomsley—‘auu published,

O Please send HANDIBOOUK to me C. O. D.

Name

Address

Cit; State.
O Vlease send complete literature on HANDIBOOK
(Send remittance by check or money arder. Reglster
letter If You send cash of curtrehcy.)
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Beat and Test Oscillator

(Continued from page 536)

tor. Turn on the filament and plate cur-
rent and allow the oscillator to warm up
for ten or fifteen minutes, Make a small
scratch on the panel near the beat-fre-
quency pitch control about % inch long
with a sharp instrument and adjust the
pointer to it as aeccurately as possible.
Always return the knob to this position
when taking frequency readings from the
oscillator. Now remove the antenna wire
from the broadcast receiver and connect in
its place the shielded lead from the test
oscillator. Set the tuning dial of the re-
ceiver to about 800 ke¢. and tune the oscil-
lator, starting at the lower end of the dial
scale, until the signal is heard in the
speaker. If the coil data has been care-
fully followed, 800 ke. should appear at
about 30 on the oscillator dial. Now, leav-
ing the receiver dial alone, tune the oscil-
lator dial to about 75 or 80, at whieh point
the signal should again be heard in the
receiver. This indicates that the oscillator
is now operating on a frequency one-half
as high as that to which the receiver is
tuned, or, in other words, the receiver is
tuned to the gecond harmonic of the oscil-
lator. The receiver may now be tuned to

| any point on the broadcast band, the fre-

quency of which is known, and the oscil-
lator adjusted to one-half the frequency as
outlined above. In this manner a calibra-
tion curve for the frequencies between 750
and 225 ke, may be worked out.

It is interesting to note that the differ-
ence-frequency between any two conseci-
tive harmonics 8 always equal to the
fundamental frequency of the oscillator.
Thus if the oscillator is operating on 300
kc., the second harmonic will be 300 ke.
plus 300 kc. or 600 ke. The third harmonic
will be 300 ke. plus 300 ke. plus 300 kec.
or 900 ke., ete. By keeping this simple
rule in mind a very accurate calibration
curve for the I.F, frequencies, the standard
200-500 meter broadeast band and the short
waves can be obtained.

In order that the test signal can be heard
on a non-oscillating receiver it is necessary
to employ some kind of modulation in the
oscillator. This is accomplished most easily
by simply winding on about % more tickler

. turns than are needed to produce oscil-

lations or using a high value grid-leak and
condenser. In this particular circuit, it
was found that 27 turns was necessary for
unmodulated oscillations, while an increase
to 41 turns gave a clear 500 eyele modulated
note. The modulated oscillator cannot be
used for producing a beat mote for code
reception. In order to allow the oseillator
to be used as both test and beat-frequency
oscillator, the author provided a pair of tip-
jacks at the rear of the chassis so that a
separate modulator can be attached as
shown in Fig. 4.

For aligning the I.F. stages of a super-
heterodyne, the output of the oscillator is
connected to either the control grid or the
plate of the mixer tube and the oscillator
dial is adjusted to the proper IF. fre-
quency. Now connect an output meter,
speaker or headphones to the output of the
receiver and with a non-metaliic serew-
driver, adjust each LF. trimmer for maxi-
mum deflection of the meter or the loudest
signal in the speaker. If the pointer of
the meter goes off scale or the signal be-
comes very loud, the oscillator output
should be reduced by turning out the plates
of the attenuator condenser,

The harmonics of the oscillator are used
for aligning the R.F. stages of either a
T.R or superheterodyne receiver. The
procedure is as follows: Tune the oscil-
lator so that some harmonic of its fre-
quency will fall near the wavelength to

| which the receiver is tuned (the 21st har-

monic of 300 ke., for example, is 6300 ke.
or near the 49 meter broadcast band) and
adjust each R.F. trimmer or padder until
the maximum deflection of the output meter
is obtained as was done during the LF.
adjustment. Usually the harmonics be-
come weaker as the frequency increases, so
more capacity in the attenuator condenser

is required when adjusting to harmonics
than when aligning L.F. circuits on the
fundamental.

When being used as a beat-frequency
oscillator, the output of the oscillator is
eonnected to either the plate of the LF.
tube preceding the second detector or to
the grid of the detector itself. The author
has found that better results are usually
obtained when the plate connection is used.
For this purpose the tuning dial is tuned
to the frequency of the I.F. stages and
then the small 35 mmf. trimmer is adjusted
to produce the desired beat note. This
condenser has only a small effect on the
calibration of the oscillator, but should
always be returned to its marked position
as mentioned above when using the oscil-
lator for alignment purposes.

It is not absolutely necessary that the
oscillator tube is of the 30 type:; almost
any type can be used if the proper heater
and plate voltages are applied. However,
the 30 is recommended inasmuch as it will
operate on very low voltages which enables
the batteries to be placed inside the shield
can or cabinet. The calibration procedure
is the same in either case.

List of Parts for the Oscillator

C1—Tuning condenser, ,0007 mf. (2-gang
.0n035 mf, condensers in parallel) see text.

C2- -!:_li’dget tuning condenser, 35 mmf(. (.000035
mf.}.

C3--Same as C2.

C4—Mica condenser, .0001 mf.

C5—Mica condenser, ,001 mf.

L1—148 turns No, 30 d.c.c. on 115 inch form.
See text.

L2-—27 or 41 turns No. 30 d.c.c. on 1 inch form.
See text.

RFC—2Y% mh. R.F. choke.

1-—4-prong socket, spring mounting type.

1-—Aluminum panel and chassis. See drawing
and text.

1—Dial.

2—1"ointer knabs,

1—Closed-circuit jack (sse text for explanation).

1—"0ff-on’" toggle switch.

1--Shielded cable, 24 ft, long.

Necessary binding posts, tube, etc,
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(Continued from page 539)

ever Class A audio in this tube size has be-
come rather silly now-a-days. An 845
turns out about 25 watts which one can
get just as well from a pair of 6L6 tubes
costing % as much. Of course, in a big
transmitter with lots of volts and cash
available the 845 is fine. We shall meet
it again.

If we try to escape the high bias of the
845 we must go to a tube in which a lesser
bias will hold down the plate current, in
other words a tube with a finer grid and
higher mu. The 845 has a mu of 5.3 while
the 211 has a mu of 12. Let us try the
211 whose bias is 80 volts instead of 210.
Your uneasy suspicion that it will turn
out even less audio is correct, for it gives
us but 20 watts which we can get for $2.50
from receiving tubes. However the 211 at
that isn't much worse than the 845,
whereas it is tolerably good for a variety
of other purposes. Most of our “all uses”
tubes turn out to have medium mu.

By this time you are sure that a high
mu tube is no good for Class A and are
not surprised to find the 203A giving less
than 10 watts, while the 838 and 805 are
quite worthless for this job. To be sure
the 852 is not much worse than the 211 for
Class A but why use a high voltage tube?

Let us now jump to Class B audio. Audio
work of the “A prime” or “A-B" sort can
better be taken up later as can grid-
modulated RF tubes.

2—Choosing a Class B Audio Tube

24 audio watts from a 100 watt tube isn’t
much. Why did we get so little? Here is
why. When our 845 is not working we
still have running into it 52 Ma. at 1250
volts, which is 65 watts wasted as plain
heat. When the tube is working at full
volume the same 65 wats goes in but now
24 watts come out again in the form of
audio, leaving only 41 watts on the plate—
therefore the plate cools off when the tube
goes to work, which is, of course, a silly
business. If we try to get more output we
must have more input, causing the tube to
overheat when “resting.” Manifestly we
get rid of this “resting” heating by making
the grid bias so big as to ‘“cut off” the
plate current almost entirely. Now we
have almost no plate heating when the tube
is resting, but when audio is fed to the
grid each positive grid swing lets thru a
“bump” of plate current. The plate now
heats with load as seems proper. We can
secure more output before overheating.
The catch is that the negative grid swings
produce nothing at all because you can’t
push the plate current down when it is al-
ready zero. Accordingly there are spaces
between the blobs of plate current and in
Class B we must always use two tubes in
push-pull, the goodness of the result de-
pending on the success of the output trans-
former in pasting together the alternate
bumps from the two tubes. If properly
done the result is good If badly done it
is pretty terrible. Furthermore the grid
no longer gets aleng with voltage only for
there is a grid current which quite invari-
ably means that grid power is being used,
perhaps five perhaps eight watts for the
pair of tubes.

Which tubes shall we use? The 845 in
Class B would require a bias of 260 volts
which is foolish. We can get the same
quarter kilowatt of audio from a pair of
211, 852, 203A, or 838 tubes. tho their
“mu’s” are widely different. The point is
that when a grid is swung positive it op-
erates much the same. regardless of its
mesh, so there is now no point in using
a low mu tube, while on the contrary—a
very high mu tube, such as the 838 or
805—permits us to get along with no bias
at all. Wondering which to choose, one
perceives that the 838 has its plate con-
nection coming out thru the hase, while the
805 has it at the top of the bulb, there-
fore the 805 can safely be pushed on up
to 1500 volts, which in Class B audio,
means 370 watts per pzir—an astonishing
lot of audio! The medium mu 211 and the

high mu 203A are also perfectly good Class
bB_smdio tubes if you don’t mind providing
ias.

3—Class A Prime or A-B Tubes

Since A prime or A-B operation is be- |

tween Class A and Class B we of course,
find the ever-present medium mu tube
(211) adapted to this use. However any
tube with a Class A audio rating will work
out in Class A-B. Even pentodes recon-
nected as triodes and tetrodes similarly
connected, make thoroughly good class A-B
tubes. The 850, 860 and 803 can be so
used.

3B—Comparison of A, A-B and B Audio

Putting themn on the basis of a common
voltage of 1250 we find a single 845 turn-
ing out 24 watts in Class A, a pair of the
same giving 60 watts in push-pull Class A,
while in Class A-B about 100 watts can
be obtained frem a pair of either the 845
or 211 tubes, which last performance could
be equalled by a pair of 852 triodes or a
pair of 860 tetrodes (connected as triodes)
only if the voltage were doubled. (i.e.2500)

In Class B, better than % kilowatt can
be obtained from any of the following: the
211 with 100 bias volts, 203A with 45 bias
volts, 838 or 805 with no bias at all. Once
more the similarity between the 211 and
852 appears, since the 852 requires twice
the voltage at both grid and plate, the mu
being the same, but the impedance different.

4—Grid Modulated Tubes

There are several sorts of grid modula-
tion. In the Phelps method, the grid is
always negative but during full modulation
is swung right down to zero bias, which
resembles Class A-B audio operation. The
obvious conclusion is that either low or
medium mu tubes may be used and (are
you ahead of me?) the ever-useful *‘medium
mu” tube is once more the best. However,
here we can for the first time say a kind
word for the 852 as an amplifier. This
very old tube was never desighed as an
amplifier but as a 5-meter power oscillator.
The capacitances were reduced by wide
spacing between grid plate and filament,
whereupon the tube required 3000 volts.
Nobody cared, for that was in the days of
radio telegraphy with a.c. plate supply,
which makes 3000 volts cheap encugh. In
fact we generally used 5000. A by-product

of the construction of the 852 was excel- |

lent insulation, which does us real good in
Phelps modulation. In such a stage, un-
like Class A audio, there is an output be-
fore we start modulating. This output is,
of course, the carrier, so the input isn’t
all turned into heat when *“resting,” and
we can afford to run up the input by using
higher voltage.
digest 2000 volts well, but the 852 thinks
nothing of 5000 if the plate current is
small. Unfortunately 5000 volts of direct
current are costly and as has been pointed
out many times before, we need today a
modernized 852 for this and other reasons.

A pair of 852 tubes with Phelps modula-
tion produce only about 75 watts of carrier,
despite the high plate voltage. Recalling
the great increase in performance, when
going to Class B audio, one immediatel
thinks of driving the grids harder witﬁ
both r.f. and audio, the chief proponent of
this scheme being Hawkins, who has also
pointed out that the resulting distortions
can be reduced by taking about 40% of the
bias from a cathode resistor. The reduc-
tion in plate veltage is not as great as one
might wish, since it must also provide this
cathode resistor voltage. The 211 is once
more the tube if the stem insulation holds
up. This tube is the oldest member of the
family and many are still about, which do
not perform any too well at higher fre-
quencies. The 852 is all right, if one does
not mind 3000 volts. The carrier is roughly
twice as great as for the Phelps system,
but as in every scheme which swings the
grid positive. we here need watts to make
the grid go, 3 or 4 times as many watts as
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BRUSH y}ﬂﬁetfbﬁ[

Microphone

Forremote pickup,“P.A.,” com-
mercial interstation and amateur
use. Low in price.. . but built to
Brush's craditionally high me-
chaniczland electrical standards.
Wide frequency response. Non-
directional. No diaphragms. No
distortion from close speaking.
Trouble-free operation. No but-
ton current and o input trans-
former to cause hum. Beautifully
finished in dull chromium. Size
only 2% inches in diameter.
Weight § oz. OQutput level minug
66 D.B. Locking rype plug and
socket connector for either sus-
pension ot stand mounting at
no extra cost. Full derails, rata
Sheet No. 13. Free. Send for one,

BRUSH Layae/

Microphone

For after dinner and convention
speakers, lecturers, etc. Gives
freat mobility. The smzllesr.
ightest miccophone on the mar-
ket. Size 1% x 1% x %. Weight
with coat attachment less than
1 oz. Special internal construc-
tion and rubber jacketed outer
case insure quiet operation. No
interference from breathing
noises, etc. Typical Brush soun

cell response and trouble-free
operation. Details on request.

STOPPANI COMPASS
A REAL CHRISTMAS GIFT
Thousands have =y
been sold in all
parts of the
world. Cost
the U. S.
govn’t. over
$30.00 each.
STOCK IS
LIMITED
Rush your
order before :
they are all i

sold. il TP
OUR PRICE PREPAID $4.50 EACH
Gold Shield Products Co.

17 West 80th St. New York City

TRADE-IN

We have been doing this for several years and made
many [riends through our fair dealings.

We handie every well known Amateur receiver and
transmitter. We specialize in NATJONAL, HAM-
MARLUND and RME.

EASY MONTHLY TIME PAYMENT PLAN

All {nquirtes will be promptly and intelll-
gently anzwered. Inquiries from foreign
eountrica g&olirtled

SCHWAR

RADIO SERVICE

IS Lawrenee Axe., Dumant M. |

Plea"e mention SHoORT WAVE & TELEVISION when writing advertisers
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AIR SCOUT JR. DOLLAR RADIO

A real radio capahle
i of keen broadeast re-
cemion. For ouly &1
you  gel every  Part
n(-wk-d to  butld the
povertul railny shown,

$ WITH
TUBE

including tute. Parts

mannt on wood pancl l"'l
which you can make P

yourself. ses  inex- ‘:‘.‘
l»cnsnve dry Dbatteries. I-;::n:u
“ull Bize pieture wir- N lived

= iny diagram  ined  des
tailed instruclons.

FUN TO BUILD — FUN TO OWN

ALL ELECTRIC AIR SCOUT JR.

“Amaxing Uliru.
1

Cducational.

Ln.ml.lnh‘x Works lrss tube.
it place, .. of die. Proel. phones
iy battericn, self con- and trans

ruined power supply.  atiach.
— unwired.
d'ai. Pmu TR IMPORTA

SPECIAL FEATURE 1'un be uscd asICODE TRANSMHTER
Sinde ol reecpees by wire by means of g sunple attadiment  Two
Alr Scouts perinn Caowny eommuntcation. Ale ided fur code
traetive  Trune atinchient andy 25 extra. Tuhe for thia st The

AIR SCOUT JR. ALL WAVE KIT

FOREIGN RECEPTION—
THRILLING SHORT WAVE AND BROADCAST
ENTERTAINMENT

COMPLETE wiT e.,...m. af 30.tube, wacd Panel: $ Lo
eulibeuted dial, variable wninx rulldenwr potentios addi-
1ncter, hisinent rheostnt, 0 eonde tionul
havk-up wlee, untenna uiuuuev aix mnmx ils,
tube socket, oil sucket, lm.-une w dlu lg'hnm-.
ntter-

strerions, brondeust eoll, 8. I
AUXILIARY PARTS 10 to 10 m-ur cuil, 25,
13 45 meter coal g 25¢, 40 1o 50 mcter coil, 2e. [ hwl
rarphane b ‘I‘wo ‘AT hutterics 10¢ ea.; 22by volt WITH unwic-
“l) gzmlety 75¢; antenua kit S0c, wood chassis TUBE ed.

ALLIED ENGINEERING INSTITUTE Dept. 8-32
28 Park Place, New York, N. Y.

' I:AREEn.s

The Only Madazine
of Its Kind

TELLS HOW:

@ To Look for a Job

@ To Better Your Present Position

@ To Plan Your Career

& To Choose an Occupation

@ To Earn Money in Spare-Time

@ Inside Stories of Successful Men,
Etc., Etc.

On all newsstands 25¢.

If your dealer cannot supply you,
send a quarter and we will forward
a copY at once

JOBS & CAREERS

520 N. Michigan Ave., SW-137, Chicago, 11,

IDENTIFY
Short T
jase Wi

League oncnmzf.

Members TION

In erder that fellow members of the LEAGUE mey be
sbls to recognize each other when they meet. we have
designed this button, which is scld only to members
and which will give you a professional mopearance,
tf you are a memher of the LEAGUE, you
cannet afford to he without thls insionla of
your membership, It 15 sold only to those
belonging to the LEAGUE and when You ses
it on another. you can be tertain that he Is a
member. See Dage 592.
gold 35c

Lapel Button, made in bronze,
filled, not plated, prepaid.......

Lapel Button, like one described above, 00
but in solid gold, nren-id............SZ'

Short Wave League, 99 Hudson St., N.Y.C.
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actually necessary at the grid being desir-
able, and twice as many being really neces-
sary. The surplus in either case is to be
wasted in a stabilizing resistor.

53—Class C Telegraph Amplifiers

In a reasonable and normal C.W. am-
plifier most of the tubes of the family give
about the same results, despite loud opinion
to the contrary. For instance we com-
pared an 838 and a 211 in the final stage
of the telegraph amplifier of W2QA, owned
by Mr. Raymond Morehouse. This is a
thoroughly conservative transmitter, en-
ployving a 47 oscillater and a type 10
doubler to drive the output stage. The
211 drew 200 ma, at 1400 volts, with a grid
current of 4 ma., while the 838 with the
same input and a grid current of 25 ma.
produced about the same antenna power.
The larger grid current of the 838 looks
bad, but the grid wattages of the two
tubes was almost identical, for one worked
at a bias of 270 volts, the other at about
70 volts, This is confirmed by an un-
changed plate current in the driving
(doubler) type 10 tube. Many other ex-
amples could be given.

Unfortunately too many tubes are driven
into the ‘‘short-life” region for the sake
of a more impressive antenna meter read-
ing. and perhaps slightly better signals.
If this is done by simple increase of all
voltages, the operator usually knows when
the tube begins to suffer, but if it is done
by violent “overdriving” of the grid and
use of a high inductance plate circuit, the
filament usually suffers before one knows
it. Since the 100 watt family all have about
the same size of filament this means little
here, but for such operation one had better
choose a tube with a metal plate which
shows color when overdriven, and a glass
envelope which has ample insulation.
Obviously in the 100 watt family this de-
seribes the 852 triode and the 860 tetrode.
While none of this high-efficiency opera-
tion is with the blessing of the tube-maker,
one can generally get away with 509% over-
voltage if an efficiency of 75% is attained.

7T—0Oscillators

Oscillators are touched on only because
commonly accounted as being Class C. af-
fairs. My own choice would instantly fall
on the medium mu tube for a power-oscil-
lator in the triode class., while amongst
the triodes and tetrodes I'd prefer the 850
for its moderate voltages, if frequency re-
quirements did not drive me to the 860.
However we usually do not use a power-
oscillator, but instead amplify up a lightly-
loaded crystal oscillator, for which a 47
receiving tube is about as good as the next
thing. If the crystal oscillator itself must
produce power, the 803 pentode with the
voltages limited is the best member of the
100 watt family, somewhat better than the
850 tetrode. The 860 is not good for this
because of its high impedances. The vari-
ous I-tube oscillator—amplifier combina-
tions, whether they employ a crystal or
not, are, of course, all variations of the
Dow electron-coupled oscillator and like
their common parent they require a tetrode
or a pentode. If a crystal is involved you
may have your choice of the 803 pentode
or the 850 tetrode as far as I am concerned,
preferably at no mwre than 1000 volts. In
a straightforward Dow oscillator, without
crystal, I very much prefer the 860 tetrode
—which is an excellent oscillator for fre-
quencies of 100 megacycles and even more.

8—Buffers and Drivers

The job of a huffer is to “buff” that is to
keep the output stages from working back
to earlier stages. Receiver manufacturers
without exeeption, and commercial trans-
mitters with very few exceptions, support
my strong belief that this s no job for a
neutralized triode but should be done by a
tetrode or pentode with proper shielding.
I believe amateur transmitters to be 5
vears behind the times in this regard.
Buffing can usually be done at low power-
levels with small tetrodes or pentodes, and
by the time we get to the 100 watt class
we intend to use the tube as an output tube
or at least as a driver for an output tube.
A neutralized output stage is not bad, be-
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EveryRadio “Fan" Needs These

SHORT-WAVE

RADIO MANUALS

There has been tremendous progress made in short-wares

during the past few years. and only in the QFFRIAL
SHORT-WAVE RADIO MANUALS will you find a true
picture of the lmportant developments.  Whether e ad-
vanccment has been in set design aml eanstruetion, serv-
iemg all-wave receivers or tube changes. or new scientlfio
disroveries in the short-wave fleld. all arc bunlizshed
chronologically in these SHORT-WAVE MANUALS., The
Alanuais are ¢dited by Llugo Gernsback and 1L \W. Secor.

Each
Manual

=ﬂ-.=_ Lists at

$2.50

OFFICIAL
SHORT WAVE
RADIO MANUAL

COMPLETE
EXPERIMENTERS
SET BUILDING annD
SERYICING GUIDE
FULL DIRECTORY

OF LL
SHORT WAVE RECEIVERS

Contents of the 1935
SHORT-WAVE MANT AL

Short-\Wase Beginners® Section—Shor!-wWave Recelvers—
Battery Bhort-Wavre Receivers—*5-Meter'® Department—
Short-Wave “"Artificial Fever'" Apparatus—Short-Waie EX-
perimenters’ Section—I'lira  Hhort - Waves—Uonnnere ial
Short-Wases—Ilow to Build 'Pover Supply'™ Units—ILat-
ext Mhort-Ware Conterters -The Short-Ware Antenna—
supertheterodynes—1hone Transmitters for Aunteur Sia-
tions—""*kip  distanee’ -lleaviside Iayer—Super-Regen-
erative Bhort-Wiie Recelvers—Recerding Short-Wae Pro-
grams—iligh Fidelity—Short-Wave Questions und An-
swers—Short-Wane Kinks —Forvign Slort-Wae Review—
Tubes for Slors-Wave 1'arposes—3Short-Wmve Transmitters
—Multi-purpose Tulies—Audio Amplificrs—"Bana-RBpread™
—Ilyg-less *"Mona-roil*' Receivers—HRousters, 1're-ampll-
tiers and Beat Oscillaters—ortable Heceivers and Trans-
mijtters—SBhort-Wave Service Data for Radio Service Men.

Contends of the 19314
SHORT-WAVE MANT AL

Important Short-\Wave Receivers and law 1o construet them
— Nhort-Wave Transmitters—Buililing one (o sevien tube
receivers—Coll winding data—Commercial Short-\Ware Re-
reivers and Kenvickng Dats Kinks —{‘otiverters and their
constoiction—Antenna and Nolse Elimlnators—Superhet-
ervl¥ned—Amateur  “I'hone  Transmitters — Short-\Wave
Physics-thecretical shart-uave data—Super-Regeneration
hr Bhort-\Wave Hets,

Each Manual Contains @rver

240 Pages—1.000 lllustrations
Flexible, Loaseleaf Leatherette Binder 9 x 12 Inches

SNpevial Combination Offer
To give cverv short-wave enthusiast the opportunity to acd
both SHORT-WAVE MANUALS to his hhrary (Volume
1 and 2y both books, if bought tekether, can be puc-
chase:d at a saving.  kach Manual sells regularly  for
$2.50. If both are bLought together, the price is §4.50.
Yuou save lifty cents.

SHORT WAVE & TELEVISION

99-101 Hudson Street New York, N. Y.
I S SR S G A S S G S S N S —
SHORT WAVE & TELEVISION SWT-1-37
99-101 Hudson Slreet. New York. N. Y.

Gentlemen: I cuclose herewith my remittanca for which
seid e, Dostage prepaid. v vopy of the OFFICIAL
SHURT WAVE RADIO MANUNL as indicated below,

{ ) 1934 OMmcial Short Wave Radic Manual—S$2.50
¢ ) 1935 Official Short Wave Radic Manual—$2.50
{ ) Both Manuals—5%4.50,

Name

Address ...

City . State
Send Rimittance by check, carh, stampns or money order
—requater istter of cash or rlamps are sent.
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RADIO’S

LIVEST MAGAZINE

RADIO-CRAFT Is devoted to gen-
eral Radio in all its phases. to
Radio Servicing and to the ad-
vanced set builder and Radio Tech-
nician. Kinks show simple ways
out ef difficult problems. The lat-
est radio eauiPment is illustrated
and deseribed.

RADIO-CRAFT

99C Hudson Street New York. N. Y.

Over
175
Hlustrations
in Each Issue

YOU MUST!
HAVE THIS BOOK.

—

SHORT WAVE
COIL BOOK

'ﬁ\_

rog

=y

Short Wave Coil Data

| for Every Conceivable
| Short Wave Receiver §
5 Price 25¢

RADIO PLBLICATIONS
9 Plre Fion Stret

~V™ YORR

1

)

= 14

I’i

|'l‘ Is now possiule for the experimenter and
short wave enthusiast to obtain the most ex-
haustise dsta on short wave coil winding in-
tormation that has ever appeared ln print.

As every erperimenter who has ever tried to
build a short wave set knows only too weil by
experience. the differe-ice between & good amd
a1 poor recelver is usually found In the short
wave coils. Very often you have te hunt
through conies of magazines, books, etc., to find
the information ¥ou Fequire.

Retween the two covers of this book you now
find every poasible bit of information on coll
winding that has appesred in print during the
past two years. Only W most modern “‘dope””
has been published here.

No duplication. {Mustratlens oalore. giving
not only full instruetions how to wind coils. but
dimensions, sizes of wire, curves, how to plot
them, by means of which any coll for any par-
ticular short wave set can be figured in advance,
as to number of turns. size of wire, spacing, ete.

Thete has never been such dara published In
such easy accessibie form as this.

FRIENDS PESTER HIM

Dear Sirs:

1 received your Short Wave Coll Book and am
very weli pleased. 1 showed [t to wmy radio
friends and now they are aiways pestering me
for coll data, hi hi! -

BERNARD A DECKELMAXNN,
11348 So. State St.. Chicago, fil

RADIO PUBLICATIONS
° 97 Hudson Street, New York, N. Y.

SWT-1-37

Radio Publications., 97 Hudson Street.
New York, N. Y

I-lease send lmmediately. ¥our Short Wave Coil Book. for
which I encloge 23¢ herewlth (roin. U7 S, stamps or money
order mcceptable). Book Is to be sent prepaid to me,

Name

Address .

City aNd SLAE ccomneamenonssmemns

Please mention SHorT Wave & TELEVISION when writing
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cause the antenna load helps to stabilize it,
but on the other hand what's the matter
with the 803 pentode as an output tube?
It provides a 155 watt telephone carrier or
a 200 watt c.w. carrier and needs no neu-
tralizing. It will operate at full rating at
20 megacycles and isn’t down to half rating
at 60 megacycles! Even under the handi-
cap of being suppressor-modulated or of
being used as an amplifier after a modu
lated stage, the tube still turns out 50
watts. In all cases the r.f, grid demand is
modest and the drive can be provided by
economical tubes like the 47, the 802 and
the 804. For frequencies above 60 mega-
cycles the 860 begins to show considerable
advantage, however.

9—Suppressor-Modulated Stages

A radio phone can be made from a 47
crystal oscillator driving a pentode which
is suppressor-modulated and uses a_plate
voltage of 1250 or more. Two tuned circuits
are needed. The same job can be done with
the same number of tuned cireuits, half the
voltage and receiving tubes costing $15 or
$20 less. The pentode arrangement re-
quires no neutralizing, which is impoertant.
When both are turned over to c.w. the pen-
tode produces about twice the watts of the
cheaper “rig,” a difference seldom noticed
at the receiver. I see little excuse for sup-
pressor modulation unless as an after-
thought or auxiliary for a telegraph trans-
mitter.

Summing Up

It has been indicated in several places
that the 860 has a black eye it does not de-
serve. This tube is a thoroughly good 5
meter amplifier, and at 20 meters works
easily at full rating, being at least as good
as an 804 “70 watt” pentode in some ap-
plications, and about equal to two of them
in other uses. There is no particular magic
in pentodes at high frequencies, though in
general it takes a little more grid input to
make a tetrode go. Incidentally, while
tetrodes and pentodes are much easier to
drive than triodes, when in the negative-
grid region, this condition gradually
changes as the drive is increased until the
amateur who flirts with violent ‘“over-
drive,” and short tube-life in reaching for
809, plate efficiency, may be rather aston-
ished to find the pentode harder to drive
than the simple triode (which incidentally
has a simpler structure and hence endures
such monkey-business better). Surely, you
know what is coming next—the best triode
for the purpose is the medium mu kind. One
begins to suspect that the great variety of
such tubes may be due to the possibility
that the tube manufacturers know their
business.

Short Wave League

When to Listen In
{Continued from page 556)

been testing in the evening with Califor-
nia.

CFCX, Montreal, Canada on 6.005 meg.
is on 8:00 a.m. till 11:15 p.m. They do not
have very much power. Their address is:
. 0. Box 1690.

LRX, Buenos Aires, S.A., on 9.66 meg,
comes in very good.

HRD, La Ceiba, Honduras, is heard Sun-
days from 4:00 to 6:00 p.m.; week days
8-11 p.m. (6.235 me.).

All of the DJ stations and GS stations,
Germany, and London, Eng., respectively,
come in very good.

2RO has been coming in very good, as
has PHI and PCJ on 15.22 meg.; PCJ on
959 nieg. is not heard till after 8:00 p.m.
now, as W3XAU is back on and they use
the same wavelength till 8:00 p.m.

EAQ is still rather weak, as is CT1AA,
9.65 meg. Lisbon, Portugal.

1 wish to thank the following for their
help in checking the stations in this re-

vort. Keith, Kilton, Illevoir, Clyde Ritter,
ennsylvania; Virgil Tyler, Kansas.
ANGELO CENTANINO,
Box 516,
Freeport, Pa.
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Betual Modulation
petcentaye.f’ﬁown on

| pitect}?eac{iny.?ca/e
I
1 'F;ﬁuer MODULATION

MONITOR
MODEL

1295

DEALER
PRICE

948 '

for .
e -nctnjml'ttt'ny Stations

Gl Voic

tElimimtu the uncertainty of depending on the ear, varia-

jon of antenna ammeter or the loop and light in
determining carrier shift and percentage of modulation.

Write for catalog giving full information.

| The Trisiett Electrieal Imst. Co.. |
281 Harmon Ave.. Bluffton. Ohio
I Without obligation please send me more informa- |
tlon on I
Afodel 1295 Modulation Monltor.

e L am 8180 interested In ...
Name ... e .
Address ..

City

AIRPLANE-TYPE

Microphone and Receiver

TRANSMITTER
Sy

URLAST PLATE ,-'KII

I(

SR
(@

Mg 4

28 FT.
- HEAVY
INSULATED
CABLE

IE-SWITCH

S —

¥

FTwo CIRCT =

JACK o
THIS Microphone and telephone headset outfit

was built especially for the U. 8. Navy Avia-
tion Corps for Plane-to-Plane and Plane-to-
Ground communiecation.

The Holtzer-Cabot Electric Company construct-
ed the outfit to Government specifications and
under rigid Navy Department supervision.

The outfit consists of a low-impedance carbon
microphone (transmitter), securely fastened to
a metal breastplate, and a set of heavy-duty, low
impedance earphones. A specially constructed
switch on the back of the breastplate controls
the microphone circuit. The earphones are
U.8.N. Utah type, attached to adjustable headhand. Twen-
ty-eight feet of very heavy weather and waterproof ron-
ductor cable, terminating in a special hrass plug. Is fur-
nished with this complete suttit. Current ef not more than
10 volts should lie used. A storage battery Is the Inost
satisfactory current supply. Talk in a natural tohe of voice,
whrn using the outfit, with the 1ips close to the mouth-
piece. Shouting and loud talking shou!d be avoided.

We understand that the U.S. Government paid more than
$40.00 for each of these outfits, We have hought the whole
lot at a low price and are offering thein. as long as the sup-
ply lasts, at £4.968 each. complete as shown in illusteation.
The shipping weltht i8 9 lbs.

Merchandise in original packages—
Never used—Money-hack Guarantee.

All Shipmenta will be forwarded by Express
Colleet if not sufficient postage included.

WELLWORTH TRADING CO.

560 W. Washington Blvd., Dept. SW-137, Chicago, IIl.

advertisers



www.americanradiohistory.com

584 SHORT WAVE & TELEVISION for JANUARY, 1937

America’'s Most Popular Radio Books

IMPORTANT—AIll prices have been drastically reduced—many new books ineluded!

ber of radlo publishers and OUR PRICES ARE A
tdermEl:r%HAN eIILL BE FOUND ANYWHERE.

We herewith present a selested collection of recent important radio
books. We have. after &n exhaustive study, selected these volumes
because they represont the foremost radlo books of their kind in
print today¥. There Is such a great variety that we are sure it wlill slze 515x6%", 256 pages, 168 | ing. Columbia University. Cloth

from this page. Prompt shipments will be made to you
:;:23 from the publishers. We merely act as a clelrlng ’l:.l')":l. &o';

Remit by
money order or certified cheek. Replster all letters contzining cash.

diana Unlversity,

g 3 w” prices are nat, as shown. Some
satisfy any taste as well as any requireinent that the student of llustrations. ce 2 69 covers, gize 9%x6”, 938 pages, of the bocks sent prepald (in
radl ight have. Postpaid. oo C profusely illustrated,

We om'l'I'illlh no ecatalog and ask you to be kind enough to order FOACO v 7.35 U. S. only). Those that are

MODERN RADIO SERVICING

HORT WAVES, by C. R. Leutz | MODERN RADID ESSENTIALS,
i B T Gable” Siifr Corere. | by Kentath & Hathaway. Cloth | DRAKE'S = CYCLOPEDIA  OF | cooft, Cloth fosers, aige 639° 56

Slze 6x97, 384 pages, 258 illus- | covers, size B8%x5%”, over 200 | RADIO AND ELECTRONICS, by E{ﬂ 250 fllustratious.
L P

trations. Price was formerly $2.98. | pages. and over 100
NEW PRICE NOW,

+

tlustrations.  Price..........

Prict s 98200

IE. 1", Manly. Cloth covers. size
1-95 6x9”. 1050 peges. 1178 jltustra-

EXPERIMENTAL RADID, by R. | PRINGIPLES OF
R, Ramsey. Prof. of Physics, In- | MUNICATION,
Cloth covers. | croft. Ivol. of Eilectrical Engineer-

== G _ER!_NG—by et not thus listed will be shipped
(2nd Revised and Greatly Enlarged | RADIO ENGINE . B
Edition of Radio Servlclng Course) | €rick 1"'""“""9. Terman. ~ Cloth
by Alfred A, Ghirardl. Cloth cov- | (overs. slze 6x7, 688 pages, 418
ers, alze 8x6”, 1300 pages, over 700 | ilfustzations.
Price......oo............
EXPERIMENTAL RADIO EN-
GINEERING, Ly John H More-

RADIO COM.
J. H. More-

HOW TO ORDER

We cannot shle C.0.D. Ouwr

by

by express collect if sufficient
Postage s not Included by you.

... 7488

NEW LOW PRICED
RADIO BOOKS

$3.46

411 coane ouaes s smrmranag 1

RADI1O

prepaid..........
PRACTICAL TELEVISION, by | Rudolph L. Dunesn.
E T

FOUNDATIONS OF RADIO, by | Pricl iy 4 °88
Cloth covers,

tions, 1932 Edition.

OPERATING .
TIONS AND ANSWERS, (Revised | On overy conceivable radio subject,
Sixth Editlon), by XNilson and |Just published Modern in every

QUES- | Hero are 12 new, up-to-date book

Larner. Cloth covers, size | size 5'4x8* 246 pages. 145 illus- | FUNDAMENTALS OF RADIO. | lomung. Cloth covers, size Sigx | 2ense. AlL BOOKS UNIFOHRM

5i4xH%”, 223 Dages,

J27 11lustrations. Prlce..$3069 ::ﬁlo‘:“l’rll\;:me?::'_..sz °47

v R, R. Ramsey, Professor of | 37, 427 pages. 108 {l-
Thysles, Indiana University. Cloth | lustrations. Price................

from 84 to 72 pages: 50 to 120
$2.47 | ttustrations. ' a1 toks writien by

covers. 8ize 9x6% 426 pages, | 5 METER RADIOTELEPHONY, | by Number.
No.

well-known radic suthors. Order

ELEMENTS OF RADIO COM- | PHOTOCELLS AND THEIR AP. | llustrated. . by Frank Jones, 52 puges, 89 {ilus. 1 RADIO SET ANALYZERS
MUNICATION (Second Edition), | PLICATION,  (Becond Edition), | ETice prepald....cceee. Ter copy, . No. 2 MODERN RADIC VACU-
U D [hh, MRrdapin AT d B D VELECTRICITY AT HIGH PRES. | PoMPBId o . %’J#ET%?IEPSERH .
efs. size 6 x 0%, 286 Dages, SURES AND FREQUENGIES, {QFFICTAL "SHORT-WAVE |No. 3 THE SUPE
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i e covers. slze TY{I5”, 248 pages. !:ll'k and 1. W, Secor. with over - UPS, by R. 1). Washbume
141 illustrations. 1 89 240 pages. illustratlons. Flexible, N 5 Ho\\" T0 BECOME A RA
RADIO PHYSICS COURSE (2nd | ELECTRONICS, by R. C. [fug- Price Prepald........ .. o Looselesl Leatherette Binder. Size | Nov ‘
enlarged edition), by Alfred A. [son. Cloth covers. size 633”7, 134 | - —em — | 93127, Price Prepaid. DIDI'?‘EEIHIGCE MAN
Ghhardi. Cloth covers. alze 7%X | pages. 45 illustrations. 1 95 RADIO CONSTRUCTION AND | Vol. 1 sz 00 No. & (BR hH ELE(':’TR_I!'():
$%". 992 pages. 510 illustrations. | Price.................. Dls REPAIRING, hy James A, Moyer | (1934) .ocrmemrirn P RA .: SET.
numercus tables. and John F. Wostrel. Cloth cov- | Vol 2 $2 50 |0 7 gﬂﬁb 'g'ﬁ-'(lsi- &Pwm'n
PrCE s rmnce® V0 | 0BT WAVE RADIOD HAND |ere. size 8x37. well Ulustrated, pew | (1936} oeocsesce s DB Ne. KLES (for Experimenters;
MATEUR’S|BOOK. by Clifford E_Deaton. | fevised fourth edillon. containing | oFFIGTAL _RADIO  SERVIGE No. 8 RADIO QUESTIONS &
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From the above it can easily be seen
that a safe intermittent radio telegraph
rating for a pair of “154’s” operated at
1000 plate volts would be 300 watts.

Likewise, for radio telephone operation
at 1000 plate volts, the safe rating of a
pair of “154’s” would be 250 watts. In this
lust case a second pair of “I54’s)” operated
at the same plate voltage in Class B audio
modulators, would permit high quality mod-
ulation to 1009,.

The general ratings of the Type 154
Gammatron are as follows:

Filament Voltage.

6.0 volta
Filament Current 6.5 amps.
Plate Dissipation 50, watts

Plate Voltage
.Plate Current
Grid Current

1500. volts (max.)
176. ma. (max. average)
30. ma. (max. average)

Plate Resistance 1750. ohms
Amplification
Constant. 6.7
RK-37

The RK-37 represents another high effi-
cieney triode which may be operated at fre-
quencies as high as 112 megacycles. Both
the plate and grid leads are brought out
in the glass envelope of the tube, provid-
ing very short leads and permitting opera-
tion at the very high frequencies with re-
markable plate efliciency. According to the
manufacturers of this RK-37, the tube
maye be operated at 1,000 volts on the
plate at 56 megacyeles, and at 112 mega-
cycles with 750 volts on the plate.

Complete technical data, together with
recommended operating conditions are as
follows:

RK-37
OPERATING DATA AND
CHARACTERISTICS
Filament voltage 7.5 volts
Filament current 3.25 amperes
Amplification Factor 30
AVERAGE DIRECT INTERELECTRODE
CAPACITIES
Grid to plate 29 mmf.
Input 3.2 mmf.
Output .3 mmf.

Please mention SHORT WavE & TELEVISION when writing

Tubes of- New Design for

the Amateur

(Continued from page 547)

OPERATION
Class "B Audio

D.C. plate voltage (max.} 1250 volts
D.C. plate current (max.) 100 ma.
Plate dissipation (max.) 35 watts

Class '"C” (Qscillator or R.F. Amplifier)
D.C. plate voltage 1250 max. volts

D.C. plate current 100 max. ma.
D.C. grid current 25 max. ma.
Plate dissipation 356 max. watts
TYPICAL. OPERATION

D.C. plate voltage 1000 volts
D.C. grid voltage =70 volts
I).C. plate current 95 ma,
D.C. grid current 20 ma.
Plate dissipation 35 watts
Peak R.F. Input 140 volts
Driving power 3.0 watts
Power output 60 watts

CLASS “B” R.F. AMPLIFIER
Modulation Factor of 1.0

D.C. plate voltage 1250 max. volts
D.C. plate current 66 max. ma.
Carrier Pl. dissipation 35 max. watts
TYPICAL OPERATION

D.C. plate voltage 1000 volts
D.C. grid voltage —45 volts
D.C. plate current 50 ma,.
*Peak R.F. IPower input 2.3 watts
*Peak R.F. volt. input 120 volts
Carrier power 15 watts
Peak power 60 watts

*100% Mod.

GRID MODULATED R.F. AMPLIFIER
Modulation Factor of 1.0

D.C. plate voltage 1250 max. volts
D.C. plate current 66 max. ma,
D.C. Pl. dissipation 36 max. watts
TYPICAL OPERATION

D.C. plate voltage 1000 volts

D.C. grid voltage ~52.5 volts

D.C. plate current 50 ma.

Peak R.F. input 80 volts
Peak R.F. power input 2.3 watts

www americanradiohistorv com

Peak audio voltage 45 volta
Peak audio power .5 watts
Carrier power 156 watts

RK-38

The RK-38 apparently is a big brother
to the previously mentioned RK-37. It is
much the same in general construction
although it is not shown in the photograph.

The plate and grid leads are brought out
to caps on the envelope and an isolantite
base is employed. The maximum plate
voltage for this tube is 3,000 volts and
it may be operated at this voltage at
frequencies as high as 56 megacycles. Be-
yond that the manufacturers recommend
that the voltage be reduced semewhat,
This tube is rated at a plate dissipation
of 100 watts and with 2,000 volts on the
plate at 150 mills the output can be ex-
pected to be 225 watts, Various recom-
mended operating conditions as supplied
by the manufacturer are as follows:

RK-38
OPERATING DATA AND CHARACTERISTICS
Filament voltage 5.0 volts
Filament current 4.0 amperes
Amplification Faector 30
AVERAGE DIRECT INTERELECTRODE
CAPACITIES

Grid to plate 4.5 mmf.
Input 3.9 mmf,
Output 1.0 mmf.
OPERATION

Class “B"™ Audio

D.C. Plate voltage (max.) 3000 volts
D.C. Plate current (max.) 1635 ma.
Plate dissipation (max.) 100 watts

CLASS “C”

(Oscillator or R.F. Amplifier)

D.C. Plate voltage 3000 (max) volts
D.C. Plate current 165 (max) ma.
D.C. Grid current 40 {max) ma.
Plate dissipation 100 (max) watts

TYPICAL OPERATION

D.C. FPlate voltage 2000 volts
N.C. Grid voltage ~200 volts
D.C. Flate current 150 ma.
D.C. Grid ecurrent 30 ma.
Plate dissipation 100 watts
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BACK NUMBERS
SHORT WAVE
70c

CRAFT
MAILED PREPAID

For a limited time only, and as long as
they last, we will send you six back num-
bers of SHORT WAVE CRAFT assortad,
your choice, for 70 cents.

The usual price for six copies would be
$1.50 and most publishers charge a higher
price for back numbers over one year old.

We can supply only the following
back numbers: Dec. 1930; Feb., April,
June, Oct., 1931; Oct., Nov., Dec., 1933
Jan.. Feb.,, Mar.. April. May, June, July,
Aug., Sept., Oct., 1934; 1935—All issues:
1936—All issues to date.

If you do not specify copies we will
use our own judgment in sending as-
sorted numbers to fill your order. Note
we cannot exchange the copies for ones
that have been sent to you.

Practically every copy of SHORT
WAVE & TELEVISION contains impor-
tant information that you should have.
Here is a chance to get those copies.

Ag we have only a small supply of back
numbers on hand. this offer will be with-
drawn as soon as they have been sold.

We accept U.S. stamps, U.S. coin, or
money order. Rush your order today.

SHORT WAVE & TELEVISION

99-101 Hudson Street New York, N. Y.

SHORT WAVE & TELEVISION
99-101 Hudson Street, New York, N. Y.

1-37

Gentlemen: I enclose berewith 70¢, for which You

are to send me gix back number coples of SHORT

WAVE & TELEVISION a8 follows 2. ooorooooerercem

State.

Lr-4
o

Formerly
Sold for
$15.00

il

VARIABLE speed induction type self-
starting, 110 volt, 25 to 60 cycle, AC,
with speed control. Plug and cord. Speed
range from 5 to 200 RPM. Can be in- |
stalled in place of old-fashioned, hand-
winding speed motor. Also ideal for dis-
Play turn table, and a hundred other uses.
These G.E. Electric Motors are brand
new, in or}ginal factory cartons. Same
motor that formerly sold for $15.00,
Only.. e . _~$425.

Shipping Weight—12 1hg,
WELLWORTH TRADING CO. |
560 W. Washington Bivd, Chicago. Mlinols |

WELLWORTH TRADING CO. SW-137
560 W. washington Blvd., Chicago, I,
Enclosed find §............ for whieh ship by Express

Collect ........ocu.ce G. E. PHONOGRAPH MOTORS.

Nsme ...

Address II
City .. State

e e —

Peak R.F. input 376 volts
Driving power 11.5 watts
Power output 225 watts

CLASS “B” R.F. AMPLIFIER
Modulation Factor of 1.0

D.C. Plate voltage 3000 max. volts
D.C. Plate current 100 max. ma.
Carrier Pl Dissip. 100 max. watts
TYPICAL OPERATION

D.C. Plate voltage 2000 volts

D.C. Grid voltage =100 volts

D.C. Plate current 76 ma.

Peak R.F. power input 7 watts
Peak R.F. voltage input 300 volts
Carrier power 56 watts
Peak output 225 watts

GRID MODULATED R.F. AMPLIFIER
Modulation Factor of 1.0

D.C. Plate voltage 8000 max. volts
D.C. Plate current 100 max. ma.
Carrier Pl. Dissaip. 100 max. watts
TYPICAL OPERATION

D.C. Plate voltage 2000 volts
D.C. grid voltage ~150 volts
D.C., plate current 80 ma.
Peak R.F. input 160 volts
Peak R.F. power input 4.0 watts
Peak audio voltage 100 volts
Peak audic power 1.0 watts
Carrier power 60 watts

HF-100

The HF-100, shown in the photograph,
is an especially designed high-frequency,
low voltage, high efficiency amplifier and
oscillator, with extremely low inter-elec-
trode capacities. It is a high mu tube and
has a high ratio of transconductance to
inter-electrode capacitances. The table of
characteristics and operating specifications
show that this is rated at a plate dispatch
of 50 watts at 120 megacycles and is capa-
ble of a power output of 60 watts at this
frequency. Special heat radiating caps
are provided at the points where the plate
and grid leads are brought out of the glass
envelope. Complete technical data together

with recommended operation conditions
follows.
HF-100
TENTATIVE CHARACTERISTICS
Filament: Voltage 10 Volts

. Current 2 amps.
Amplifieation Factor 23
Grid to Plate Trans-

| conduetance @ 100 ma. 4200

DIRECT INTERELECTRODE
CAPACITANCES:

Crid to Plate 4.5 mmf.
Grid to Filament 3.5 mmf.
Plate to Filament 1.4 mmf.

DIMENSIONS
Height overall
Bulb diameter
Base

Plate terminal

7% inches

2-1/16 inches
Standard UX-4 prong
Heat Radiating top
cap Diameter .5 in,
Side cap diameter

B in.

TENTATIVE MAXIMUM RATINGS

Grid Terminal

For operation at:..... 30mne. 60-73 me. 120 me.
(or lowet)

Plate Dissipation..... 75 waits 60 Watts 50 watts |

D.C. Thate Voltage...1500 volts 1200 volts 1000 volts

Modulated D.(.

Plate Voltage. 1250 volts 1000 volts 800 wolts
A.C. Plate Voltage....1500 volts 1300 volts 1250 volts
D.¢* Plate Current . 150 jpa, 130 mna. 120 ma.
D¢, Grid Current 30 nia. 30 ma. 20 ma.
Max. 1.C. Grid

Bias Valtage for

Class ©C Oneration .-300 volts =223 yolta =150 volts
Max. attainahle Plate

Power out-pur. 170 watis 100 watte 60 watts

While the average “Ham" and experi-
menter may be dazzled by the constantly
increasing number of new tubes which

appear on the market, and might, in a |

moment of confusion, be at a loss to know
just where to begin selecting tubes for
his transmitter, we must state that every

new tube represents a definite advance |

in the art of vacuum tube manufacture.

Each of the tubes described in this
particular group represents a distinet ad-
vance over all previous types and allows
the amateur to operate his transmitter
more efficiently in the high-frequency re-
gions. While, of course, all of these tubes
will perform excellently at the Jower fre-
quencies, that is, below 14 megacycles, they
really commence to “shine” at 14 mega-
cycles and higher.

Those interested in operation on the 5,
10, and 20 meter bands and desiring the
most number of watts per dollar expended,
will find these tubes the answer to their
past problems.

'SPE

585

CARDWELL TRIM-AIR

High Frequency Midget Condensers
Compacmifs For:

H. F. Receivers and Transmitters

Neutralizing, Tuning, Trimming

Single Hole, Bracket, or Stud Mounting
Dozens of Others Besides These Shown.

Send for Latest Bulletin H.7 on High Frequency
Yariable Condensers for All Purposes.

THE ALLEN D. CARDWELL
MFG. CORP'N.

89 Prospect Street, Brooklyn, N.Y.
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Readers keep their corles for years as a steady $
reference and thousands of letiers attest to this,
It is now possible to uvedyour <opies and for this
:urpou we designed a spiendid binder for you which
0lds twelve coples, It s marle of heavy substantial

PPNy

material and i8 covered with black RTaln leatherette.
‘The name of the magazine ig stamped in gold on the
ver.

cover.
An ingenlous mechanical nmnﬁement is
which makes it possible to hold the copien
reading from the binder.

SHOHT WAVE & TELEVISION Binder as des 51 25
scrined. prebaid in the United State.... .o 0

Canada and forcl; coliniries 235¢ extra.
accept money order, check, stamps or cash.

SHORT WAVE & TELEVISION
99-101 HUDSON ST.. NEW YORK, N. Y.

rovided
at when

We

PRy iy

MR a0 o

c I A L FOR THIS MONTH

Send $1.00 ($1.25 Canada and foreign) and we
will send you SIHHORT WAVE & TELEVISION
for Eight months. DO IT NOW"
SHORT WAVE & TELEVISION
99-101 Hudson St., New York

Please mention SHORT WAVE & TELEVISION when writing advertisers
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fUne GECEIVERS

3 TuBE
Eiﬁ; AC
) BATTERY

Eachbook contains
32 pages and num-
erous illustrations.
Over 15,000 words
in each beok.

HOW TO MAKE FOUR DOERLE
SHORT WAVE SETS

TTERALLY thousands of radlo fans have built the

tamous DOERLE Short Wave Radio Receivers. 8a
inslstent has been the demand for thess receivers, as
well 23 construction detalls. that this book has been
specially published.

Contains EVERYTHEING thst has ever been printed on
these famous receivers. These are the famous sets that
appeared In the following issues of SHORT WAVE
CRAFT: ""A 2-Tube Receiver that Reaches the 11,500
Mile Mark.” by Walter C. Doerle (Dec., 1931-Jan..
1033} ""A 3-Tuve 'Signal Gripper.” ' by Walter C.
Doetle (November 193%). '‘Doerle '2-Tuber' Adapted
to A. C. Operation’ (July 1933). 'The Doerle 3-Tube
‘Signal-Gripper* Electrified,” (August 1933) and ""The
Doerle Goes 'Band-Spread” ** (May, 1934).

Due to & special arrangement with SHORT WAVE
& TELEVISLON, we present a complete 32-page book
with stiff covers, printed on an extra heavy grade of
paper with numerous iliustrations, Nothing has been
feft out. Not only are all the DUERLE sets in thls
book, hut an excellent power pack if you wish to eiec-
trify any of the DOFRLE sets, 13 also described.

HOW TO MAKE THE MOST POPULAR
ALL-WAVE 1- and 2-TUBE RECEIVERS

HERE has been a continuous demand right along
for a low-priced book for the radio experlmentor,
radlo fan, radio Service Man, ete., who wishes to build
1- and 2-tube all-wave sets Powerful enough to oper-

ate & loudspeaker.
This book contains a number of excellent sets, some
of which have sppeared in past issues of RADIO-

CRAFT. These sets are not foys but have been care-
fully englneered. They are not experiments. To men-
tion only a few of the sets the following wlil give You
an idea.

© The Megadyne 1-Tuhe Ientode Loudipeaker Bet, by
1lugo Gernshack. @ FElectrifying The Megadyne.
@ How To Make a 1-Tuhe Loud-speaker Set. by W.
P. Chesney. @ How To Make a Simple 1-Tube All-
Wave Electric Set, by F. \W. Harris @ How To Bulld
A Four-In-Two All-\ave Electrle Set. by I T.
Bernsley, and others.

Not only are all of these sets described in this book.
but it contains a1l of the illustrations, hookups, etc.—
each book is thoroughly medern and up-to-date.

Remember, these books sell st the extraordinary jow
price of ten cents: you can not poasibly go wrong in
buying them, Desbite Its low cost. our usual guaran-
tee goes with this book 33 welll

IF YOU DO NOT THINK THAT THESFE BOOKS
ARE WORTH THE MONEY ASKED FOR THEM
RETURN THEM WITHIX TWENTY-FOUR HOURS

AND YOUR MONEY WILL BE INSTANTLY RE-
FUNDED.

-

There has never becn such a
wealth of data published in
low-priced radio books of this
type in the history of the radlo
publishing business,

1 Take advantage of the special
[}l offer we are making and use the
| colipon low.

RADIO PUBLICATIONS

101 Hudson Street
New York,N. Y.

Send for our FREE clrecular listing

48 new 10c Publications

RADIO PUBLICATIONS SWT-1-37
101 Hudson Street
New York. N. Y.
Please send Immediately books checked: ’
] How to Build Four Doerie Short-Wave Sets, No. 1...10¢c
(] How to Make the Mosl I'opular All-wave 1- and
8-Tubs Receivers, No. 2 10c
T am enclosing............. c; the price of cach hook is 10¢c.
(1.4, Coin or U.S. Stamps acceptabie.) Ilooks are sent
postpald.
Send me also Your FREE clreular ilsting 48 new D
10c publications.

Name

Addresa

City. State........ 4

Please mention SHorT WAVE & TELEvISION when writing

A High-Gain Single-

Tube Phase Inverter
(Continued from page 547)

(e) or (d) should have a large capacitance
to ground, the magnitude and phase of
the signal voltage across R, will be
changed. A shift in magnitude or phase
of the voltage across R, is manifested by
a decrease in power output, especially at
high audio frequencies.

In order to determine the effects of stray
capacitances on the operation of the phase
inverter, a detector-amplifier was con-
structed as shown in the figure. Those
components whose capacitances to ground
might adversely affect performance were
mounted at least one-half inch from the
chassis, A cathode-ray oscillograph was
connected to the grids of the output tube
in order to determine the magnitude of
each grid voltage and the phase-angle be-
tween them. A modulated r-f signal was
applied to the i-f transformer.

The voltages at the grids of the output
tubes were very nearly equal in magnitude
and 180 degrees out of phase at 400 cycles.
This relationship was indieated on the
cathode-ray tube by a single-line trace,
which was inclined 45 degrees. At 7,000
cycles, the output was 6 db lower than the
output at 400 cycles. The trace on the
cathode-ray tube was then a narrow el-
lipse; the slope of the major axis of this
ellipse was slightly different from the slope
of the single-line trace observed at 400
cycles. This difference indicated that a rel-
ative shift in magnitude and phase of one
voltage had taken place. Below 100 cycles,
the trace was also a narrow ellipse, the
slope of the major axis of the ellipse was
nearly the same as that of the straight-line
trace observed at 400 cycles, The length of
the major axis of the ellipse was slightly
less than the length of the straight-line
trace. These differences indicated that
the phase of one voltage had shifted slight-
ly and that the magnitudes of both voltages
were reduced by the same amount. The
output was down less than 1 db at 100
cycles compared to the output at 400 cycles.
It should be noted, however, that the se-
lectivity of the i-f transformer affected
the frequency characteristic of the phase-
inverter circuit.

With the volume control set at the max-
imum-output position, about 20 mmf. of
capacitance, in addition to the stray capa-
citances that were inherent in the system,
could be connected from point (b} to
ground before the output at 6,000 cycles
dropped 2 db below the normal 6,000-cycle
output. With normal plate-to-plate load
(R,), rated power output could be obtained
at 400 cycles. The voltage applied to the
grid of the 6F5 is R2/(R, + R, + Ry
x Eg4, where E4 is the total audio voltage
developed by the diode. For the values
specified in the figure, R/ (R, + R, + Ri)
0.5. Thus, although only 50 per cent
of the available audio voltage is used, the
high gain of the 6F5 permits the output
tubes to be driven to full ocutput.

The phase-inverter circuit described may
be used with any of the recommendad Class
AB, ratings of the 6F6 or 6L6. This cir-
cuit can replace the two-tube phase-in-
verter described in Application Note No.
62 with comparable results.—Courtesy
RCA Manufacturing Co. (Copyright 1936
by RCA Mfg. Co.)

A Ao

1 The Editors Want

articles describing in detail Television re-
ceivers on which shurt-wave experimenters
may pick up the television images being
broadcast by the RCA Station. atop the
Empire State Bldg,, in New York City, on
about 5 meters, and also those being broad-
cast from the Don Lee Station on a similar
wavelength in California. All articles ae-
cepted and published will be paid for at
regular space rates. Send outline of article
and what photos or diagrams available to:
The Editor, Short Wave and Television, 99
Hudson St., New York, N.Y.
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ALTERNATING |
L c |

URRENT
DR BEGINNERS

Each book Is uni-
form In size, con-
talns 32 pages and
15,000 words of clear
legible type. Lays
the ground-work
for acompletestudy
of Radio armd Elec-
tricity.

ALL ABOUT AERIALS

In simple. understandable language this book ex-
plaing the theory underiylpg the various types of
werigls: the inverted '"L.” the Doublet, the louble
Doublet, ete. It explains how noise-free Teception
can be obtained, how low-impedante transmission
lines work ; why transposed lead-ins are used. 1t gives
in detail the constructlon of acrials sultable for long-
wave hroadcast Teccivers, for shert-wave recelvers,
and for all-wave receivers. The book is written In
asimple style. Varlous types of aerials for the ama-
teyr transmitting station are explalned, so you ran
understand them. It eliminates, once and for all the
confusion about the type of merial to choose for best
broadcast and short-wave Teception. For the thoy-
sands of radio fans, both short-wave and broadeast,
who wish to know just what type of antenna they
should use and why, this book has been especlatly
published.

ALTERNATING CURRENT
FOR BEGINNERS

Thls book contains ever¥thing to give the heginner a
toothald in electricity and Radio. Klectric clreuits
are expiained. Ohm’'s Law, one of the fundamental
laws of radio, I8 explained: the generation of alter-
nating current: slne waves; the units—volts, anperes,
and watts are explalned. Condensers, transformers,
A.C. instryments, motors and generators—all these
are thoroughly discussed. Housewiring systems, elec-
trical appllances and electric lamps.

Here are some of the practlcal expertments which
¥ou can perform at home, Simple tests for differ-
entisting between alternating and direct current: how
ta light a lamp by induction: making a simpie elec-
trl¢ horn: demagnetizing a watch; testing motor ar-
matures; char&ing atorage batteries (rom A.C. outlet;
testing condensers with A.C.: making A.¢%. electro
magnets: (rying egss on a cake of ce; making simpls
A.C. motors and many others.

Remember, these books sell at the extraordinary
low priee of ten cents; you can not possihly go wrong
ln huying them. Despite its Jow cost. our usual
guarantee goes with this book as well!

IF YOU DO NOT THINK THAT THESE BOOKS
ARE WORTH THE MONEY ASKED FOR THEM
RETURN THEM WITHIN TWENTY-FOI'R
HOT'RS AND YOUR MONEY WILL BE IN-
STANTLY REFUNDED,

Each book s upiform fn glze and contains 32 pages
of well-illustrated text.

There has never been such a
wealth of data published in
low-priced radio books of this
type in the history of the radio
publishing business.

Take advantage of the spectal
offer we are making and use the
coupon below,

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

Send for our FREE circular listing

48 mew 10c Publications

RADIO PUBLICATIONS SWT-1-37
101 Hudson Street
New York. N. Y.

I'lease send immedialety books checked:
O All About Aerials, No. 4. J——
O Alternating Current for Beginners. No. 3. —

1 am enclosing.. .. . _e:
(1. 8 Colnor ', 8.
postpald.
Rend me also your FREE clrcular listing 48 new 10c pub-
Heations a

the price of each ook is 10c.
Stambs acceptable.) DBooks are sent

Name

Address ..

City State
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‘with Tesias & 0udln§
c
il .....50¢€
150007 W. Transt..

D'k, Oudin, Vibrator t pe
How to (ll-erme Gudins from V. T.

Have YOU Tried
DATAPRINT

SERVICE?

These NEW Prints
show you How to
Build Electrical Ap-
paratus!

New low price—
Any 3 Prints.. $1.00

H}l//

—

Rt

for

Ell“‘lrk: Welding Trf. 2 X.W. 110 V. Prim. 18 V.

Data_ only--50e_per print.
A—Fowerful AL
Lifta 40 lbs,
B—110

5 Ihs.

.! 1. thru i §
._l ER
A.C.

MOTO
1716 1.p.
Data

Magnets & Solenoids!

Battery Magnet,

¥. D.C. magnet to LIt
C‘ ‘llll’)! V. D.C. magnet to Mift
l)—llo v, DC Solenoid. lifts

S-W DIATHERMY
(Artificial Fever)

Dataprint,
data for
and Large size App...

Constructional
Small, Medium
50c

-110_ V. b. L Solenoid. 1ifts 6 1b. thru 1 in.
D.C. Solenold. lifis ¥ )b, thru | In
G110 V. A.C. Soleroid; VPowerful (60 evcle.)

R—
“Easlest to Build—I10 V. 60 cy. Ag&

®"®

Induction PIPE

etc,
Circuit data...

Water Turbines

Water Wheels

Motor Circuits (200

Telrkrhnm Hook-ups (20}

100 Mechanical Movements

Potarlzed Relay, Ultra-
sensitive

Shocking coll

Ring 4 hells on 1 clreuit

20 simple Bell lHook-ups

Publie Address System

Electrie Chime Ringer
fits anv clock

€0 or 1200 cycle Synch.
Motor

Lock Box 322

Telegraphone
Voice or Code..........._.... 50¢

ORE LOCATOR

Construction Data........

20 ELECTRIC
LODGE & PARTY
TRICKS. Fun Galore!
““How to Do "Em"” Data 50c¢

RADIO CONTROL
for MODEL BOATS,

“Rewinding’® Small Motor Avmatures...........

SLIDE RULE—4"

RECORD PROGRAMS

on Steel Wirel

Data, for

&

50c¢

...50¢

More DATAPRINTS You Need!

S0c each Prepaid................ 3 prints for $1.00

Induction Balanes

TelantoZradh

Einthoven String Galran-
ometer

Electric Fan Motor

Watch Demagnetizer

Electric Furnace Dralt
Regulator

Building a Simple Tele-
hons

Ignition Coit Data

Electrie T'ipe Thawer

Wheatstone Bridge

Induction Coils—L to 12
inch Sp’k. data

$0.50

Metal
Price $2.00 Net.

With Case and Instructions.

Divides.  Adds,

#f1 Subtracts. GGives Roots, Powers.
Rines, Cosines, etc. Also Logs
of Numbhers. Aphruvul by col-
leges. 8" l)ia 257
clal Rute.”

The DATAPRIN T Co.

S('ule *‘Spe-

$5.00

RAMSEY, N. J.

| A Direct-Reading Modu-

lation Percentage Meter
(Continued from page 545)

connect the “ANT" post inductively to the
aerial of the transmitter.

The antenna connection may be a small
piece of wire connected to the binding
post marked “ANT,” % inch or longer,
depending upon the intensity of the field
in which the modulation monitor is placed.
In case the instrument is placed in a rather

use a longer aerial up to three or four feet.
However, this would be required only in
Very rare cases.

With the above completed, the opera-

tor then proceeds to connect one side of
the inductive pickup to the aerial post
and the other side to the ground post.
The number of turns will be adjusted un-
til the carrier reference meter reads 50,
or one-half scale. The modulation meter
will then read directly in percentage of
modulation, indicating from 40 to 120 per
cent.
There should be no indication of carrier
shift when the meter shows 100 per cent
modulation. Indications of carrier shift
will show on the carrier meter if varia-
tion of the pointer is noticed. Of course,
if carrier shift is shown, the transmitter
should be adjusted. The instrument will
be entirely free of frequency error and
there is no need of calibration.

In the event the power- output of the
transmitter is increased or decreased it
will be necessary only to change the in-
ductive couplings to a greater or lesser
degree to make the carrier meter read at
the required 50-mark, or half-scale. The
same is true if the modulation Mmonitor is
moved to a different location.

This article was prepared from data sup-
plied by courtesy of the Triplett Electrical
Ingtrument Co., Mr. Wenger, chief radio
engineer.

Television in Europe
(Continued from page 527)
—A and B—of which A, the larger, gives
an acting area of approxnmately 24 feet
square. Emitron instantaneous television
“cameras’” are used.

Next to the control room, already men-
tioned, is the Marconi-E.M.I. tele-ciné room
containing two projectors and scanning
cameras for televising films.

Leaving the Marconi-E.M.I. “territory,”
the Baird tele-ciné room comes next. It
also is fitted with two projectors and the
necessary equipment for film transmissions.
Next to this room is an additional small
studio to be used with the Baird Company’s
“spot light” system of direct television of
three-quarter length portraits such as
would be required for announcements and
talks.

Philips New Television on 405 Lines

@ The Philips Laboratories have been

working in great secrecy with a new
television system and the results which
have been attained and now made public,
are really surprising. For the first time
in fact, it has been possible to transmit
and receive pictures on 405 lines.

The flickering of the picture which pre-
sents such a serious disa(lvantage in the
system on 180 lines. is being avoided in
the Philips system by the interlaced method
of scanning. In the classical process the
order of succession of the lines is from
top to bottom for each picture: 1, 2, 3, 4,
5, etc. . . whereas in the Phlhps system.
the order of succession is for the first pic-
ture: 1, 3, 5, 7, 9, 11, etc.; for the second
picture: 2, 4, 6, 8, 10, etc. . . and for the
third it is again: 1, 8, 5, 7, 9., etc. . . and
so on. By this process a comp]ete pl(‘ture
nmay be transmitted fifty times over in a
second, which corresponds to 25 pictures
of 405 lines per second.

A special high frequency cable has been
constructed to transmit the images from
the televising studio to the ultra-short
wave transmitter, which operates on a
wave-length of 7 meters.

1937

weak antenna field, it may be necessary to’
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Short
Wave
League

Letter- |

heads

Designed for
Members

It ts inval-

rnlnu‘lncuir
era. It can be
used in many This is the official leiterbead
¥s an

I\u ou a professional standin No member of the

EA!‘@E can -nord to be wuhnut'thls letternead,

This can only he used er members of the LEAGUE.
M;'n:: el:e u‘m Purx;hl';e [i e

A advantage of " Op| rtuni

LEAGUER wrrolpondonu ina bulmn: Tike h;:‘“. L

See Page 502 for order blank.

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

— —

KEEP YOUR MAGAZINES
CLEAN

With one year's subscrip-

tion at $2,60 or with 12 back
numbers for $1.50, we will
furnish absolutely FREE a
10x12% "  atiff leatherette
HOLDER. (For list of back
numbers available. see page 585.)
| This will permit you to keep your room
or shack tidy and be able to find any mag-
azine you are looking for without loss of
time. This holder is large enough to keep
all your magazines together.

Our supply is limited, therefore we would
suggest prompt action.

SHORT WAVE & TELEVISION
99 Hudson S!.. New York, N. Y.

_ —

) faranteed 20 owers) d8
n Istan e C

g m e—"s ...-I-I

Greater l umienaton

your u¢ Ensily
\-ith 'thh TESTED

5 New Modell
3 Clearly bring dnu-t obect ¢).
eee far awaY¥ eubjecie m.....r’.'.'S
i Super 40 Powar Telescope. m Your ool
or out of your window an l-r l'ly -uh become an
clear m if you were on the spot when focused with 1his trusty wm
NERECOPE. the meon. stars. ahips. aDort events. elc. Can aleo
be used nd  Microscobe for scientific o vation. ave fun with far
.--y neighbuss. Look at what they are doing end phone and tell them
about it. They will wonder how you know . . makes abjeets miles away
A _scientific achievement thu'denln l‘ofhpen-
lont lone ¢l

b

T im front of you.
tioa. Durably made. hraoe bound. 4 powerful lensre
about 3 feet cpen. Made In U, S, A. SPECIAL FREE OFFER. Order
at onre! We include a gepuine pocket teleecope that cloers ta twa inches.
Fits vest pocket! Great to earry for emergency sights. Send No Money!
Pay po-(m-n $2 4R, plus pentare. or send $2 4R how and we pay post.
e Outside U. 3. A .98 Cash with Order.

. H. Winn mfg. Co., Dept. T.91, 124 W, 23 St..

VEST POCKET SOLDERING IRON

ﬁ ii;;; Smallest good iren

now on the market.

Will do the work of
irons twice its size;, Only 11 inches long.
15 inch in diameter. By using the highest
grade elements, it heats up in half the time
of ordinary irons. Guaranteed to give satis-
faction or money back.
Sent Prepaid for 51.25

New York

WOMAN'S
DIGEST

OPENS A NE

{ ERAIN WOMEN'S MAGAZ I.nﬂilt Dnﬂnh today's
ost urgent an besi

lerloul preblems for women, des—internalional

Dews. wmusing articles, humor, travel sketcheay prise aontests, ynusual

tecires from lov.rn.. world—loads nrmnrulnmnc...d infotmsticn.

nd (0¢ for sample topy or for the pext 5 lssues.
Soid at better nemstnntls

\VOMAN'S DlGEST. 89-8W Hudson 8t.. New York CHy

LYNCHGIANTKILLER CABLE 1

OF NEW AND IMPROVED DESIGN
AVAILABLE DECEMBER 1
An Exclusive Product of
LYNCH DIVISION
L. S. BRACH MFG. CORP,
WORLD'S LARGEST MAKERS OF ANTENNA
SYSTEMS AND ACCESSORIES
NEWARK, N. J. u.s

Please mention SHORT WAVE & TELEVISION when writing advertisers
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WHAT THEY SAY ABOUT
THE WORLD-GLOBE LAMP!

All Admired It Wouldn't Take $15.00
Genuemen For it
Gentlemen:
ﬂed nni\u perfec ll%Lnlttn. 1 recelve the
v ur OBE- L.
Ideal for LAMP. ll,yiul just what e‘:ru amn .ndll sedm
SHORT- ou have said about it \Vllj’l It I thlnk it is
n every way. All my handsome -nd lhlnk
WAVE famiiy and friends have a good deal of it.
. ?(lmlred”ltl It n:'lrlllved wouldny uke $15. 00
n  perfect  condition, , T
FANS! M-nyl thanks and the 0 “ Tn}}e .':L“",:S{':

hest of good luck Bu| and Iu handy to glance
pnd your SHORT WAVE] [a0donmand e the

THIS USEFUL AND ORNAMENTAL

foreign atatl
URSTHE iepen | [Srken £ R
GLOBE o Nwr:}nia:‘iﬂﬁw:::;ﬂ Barmuhle Mass '
[ . th ks §
- REVOLVES! Bangor. "Penna, for Une lampt. WaR
EVER in the six years that SHORT WAVE - Beautital o
ful Very well Pleased
N CRAFT has been published, have we found GumBuE, BeIdtiful and Usel Tt ease
anyihing that is as useful and ornamental as the I"‘r)heu?lo:;umzearr(l;;ld m olJbe"L'.n‘:;y \ﬂellpg_l::r:l :vll}?‘\a
WOdRLD -GLOBE LAMP we now offer free tu our I:'“""m“:'; o :;‘r:n;gjm s gratula i ] |sume i v Srnerancs amlnls
reaqers. beautiful ane above a useful. rop! when
This usetul, beantilul WORLD-GLOBE LAMP e PR T Saveral A e - heds ..Wa",;,,t'ﬁ::j"
. 7 i e, use xow. an e parchme sha
mti'asuges 5 ﬁ h 5 lt das lllld a trnc"vg h ht d 16”1 1t l:-?;euﬁ\:l,le or::-l muf-’l‘nper:ore fre. up most lttraﬂl#e"l.v Unt:
colored shade. with nautical and map designs, is 8” in height an in diameter, quently and with equal satlsface q;l.leltlonlhly the col .blnatlun of|
is made of fine quality parchment. highly glazed, to assure long life. A slightly tion. nl uo{.-s__r‘:ne Wlll,'rlot'lﬂ new ‘u: Iamy and.s:gon'{a“ ‘L CRAFT
damp cloth quickly removes dust from the shade. The 6%” globe, printed in many e i, William E. sto-n. Jr..
colors, has a full meridian, and rotates. Hundreds of names—countries, cities, rivers, Sa'kim Sineet. 47 Exchange Street,
oceans and others are Merhicn. Connerllcut. Raochester, n.-w York.

MA"— coUPON TODAY! de;::'t::imf::t:::'eth:n‘ltﬂai:'WORLD-GLOBE LAMP is the movable hour scale found

R e e at the north pole. This permits determining the correct time in any part of the world.

| SHORT WAVE & TELEVISION SWT-1.37 I The metal parts are finished in antiqr 1 .nze. A piece of hea-* yreen felt is glued
i 99 Hudson Street, Now York, N, Y, | :‘mdker the base, therefore it may be .. .cec anywh : without fear of marring table,
te
Gentlemen: Enclosed you will find my remlitance of $2.50 (Dplus Lol
[ oo cents shipping charges) for which enter my lubs'u-lmion : The weight of the WORLD-GLOBE LAMYP s nearly threc sounds. When packed for shipping, six
[ 'fl(']lrl SHORT W \]\lh & TELEY I\idn ?;A"rei.’l"\r\llll " Isluesxl pouns. .
hig amount entitles me to a WORLD-GLOB > free, See Here 1s the way to Ret this beautiful prize. Flll in the coupon In the left hand corner—ecut it out and
I ¢hart next to couPon for shipping charges on WORLD-GLOBE I malil i1 to us together with your remitiance of $2.30. You will recelve a full year's subscripion (12 inunths)
I LAMP, | to ;mmrr \\'\h\q E & TELEY muxf ‘the greatest .hol;t-ulrmo, Tjnlnfl:otm the wo.g.lsdtou;y dn widition. we
- 11 send vuu absolutely FILEKE one of these handsome W LOBE LAMPS subseribers jnay renew
( ) Enclosed find my remlittance of $2.50. [lease send me the w .
I WORLD-GLOBE LAMP by express. collect. I :Jhil(l;l;éhﬂl{lllll'on now for nnother year following expiration of their present one and stlll receive this WORLID
| Only 8 llniited numher of WORLD-GLOBE LAMPS are avallable, Take adrantage of this offer
I I wlthnu! delay 1n order to tnsure receiving your free gift. RUSH THE COUFON TODAY,
Name l
I I How to Order Your WORLD-GLOBE LAMP
Address | simply A1l in the coupon at the left and mall together with check of money order. Rerister letter if cash or
| coin is sent. To cover shipplng charges on WORLD-GLOBE LAMP, adu to your remittance the amount In«
I dicated. If you are located: East of the MisslesipPl add 33 cents: Between the MississipPl and the West
I City State l Coast add 70¢; Forelgn Countries add $1.30. Any cxcesa remituance will be refunded,
I Kend remittance in form of check or money order—register letter |
if it contaltis cash, stamps, of curfency. 8“0 'I A & 99 d s " v k " ‘
| SR S s e v | HORT WAVE & TELEVISION, 99 Hudson Street, New York, N.Y.

Here Is a new variety of WORLD GLOBES which are (ndispensable to short-wave fans, The colors gn the WORLD GLOBES are beautiful pastel shades, and harmenize with
Each globe contains a listing of severa) thousand cities in nations all over the world—and, all surroundings. The globes are jdeal for home oMce, studio, dem, ote. The map
such important features as; Admiral Byrd's trip to Little America; Lindbergh’s flight surfaces of all models are protected by a high glazed water. and scrateh-proof finish
to Paris: erincipal short-wave statlons and call letters; steamship routes, ete. The which can be waghed by using a damp cloth. 'I’hn ﬂnilh will not fade or erack or become
globes have a praduated '*Meridian’’ scale, also the movable hour scale at north Dole yellow with age.

which permits determining the hour in any part of the world.

World Globe Atlas
R-12
This globe-atlas combinstlon_is
excellent for home or office. The
¥ library Dall. with its brasse
plated meridlan. fits snugly into
the fInely constructed solid wal-
nue stand. Provision is made be«
low for the 383-page atlas which
accompanies each gfobe, at no
extra charge. 67 short-wave sta-
tions are listed. Melght -16%~.

.;I;:r(qll?g welght 12 "”53.85
e

Al glohes are protected and care-
fully packed in orkginal. cor-
tugated cartons. assuring safe
delivery. ORDER 1l humber.
Send check or money order. plus
sufficient postage fof delivery by

NEW!
parce) poat. Cilobes are shipped

from nur Chicago warehouse. I LLU M l NATED

Register letter If it contalns cash, eurrency or starnps. Specify if Hiuminated World Globe No. 1G-8 L B E
shipment 18 1o be sent express colleet. URDEKS FILLED PROMPTLY.

ORDER YOUR GLOBE TODAY!
_--__-__-__---1

SHORT WAVE & TELEVISION SwWT-1-37
99 Hudson St., New York, N.Y.

Gentlemen: FEnclosed vou will find my remittance of

World Globe No. P-212 World Globe No. P-512

This 127 standard globe 1ists princk«
pal international short-wave stations
and call letters. 67 prominent sta-
tions are printed on this map. They
are shown in red and easlly dis-
tinguishakle. Iwportant data as
steamsliip vroutes. ocean currents.
mountain  peaks. rallroads. Tdnd-
bergh's tlight and other useful in-
formatlon will fie found oh this globe.
A 32-page booklet. illustrated. en-
titled. *"The Story of the Globe™ is
included  with this  world  globe.
Height—16%”. Shibning
welght—63%, 1bs. PRICE..

World

Atlas
No. R-12

Plug the electric cord nttached
to thin globe into any socket. and
the enrire globe becomes ﬂhﬂni
neted from within. The 1
within the globe transforme the
colorel map Into a colorinl set-
tink. and mukes the printing on
the globe easy to read.
translucent globe. recently de-
veloped, has the mame scurdy,
reinjorced construction me other

........... for which please ship me the following gubu. The suriace is protected
Worid Globe. by "#'.'.‘." " uminated
() Illuminated World Glnhe No. 1G-8 @ $2.80 l.lnhe is dismmntted to walput. The globe et n-(uhr
£ ] Werid Glebe Ne £:212 @ 328 ik v ity Sk | fhdihieg i e, meiES Thh
() Worla Glebe Neu. Pos12 @ $4.45 '"""‘,“ e kable plug. | Clearly selnici on the sio fobe are over
() World Globe Atlas No. R-12 @ $6.85 un...lm-mm bulb and pull hain £.000 name Dlaces. ocea currents. steam-

ship roules. failroads, mouutain peaks.

-n.. “revolving aloha i 87 in Lindbergh's fight. Columbus’ voysse.
Name diameter, mounted on an uD. ete. Prum 'f shori-xase stations are
- hremkahle die-cast hne leu. clsarly printed sn vod.
are walnut bro A 32-page hooklet well lllunnud ea-
unlighted this -1.,r.eh;'fm..u piried, *he "Siory “of the )
Address aecessory fur bome. o Included froe with thia world llob-.
ete,  Helght—I0 h“ Shm:‘ine IIe-lIu—-:MK' Shipnuﬁ
Iteii t—; Ihl. 5 ozs. 52.80 weight=V Ibs.. [0 oze. ICE,
([T — State FRICE

Send remittance in check or money crder—reglster letier if
it contains cash, stmnps or currency. GLOBES ARE LEVISIO " 39 HUDSON ST"
SINIPPED FROM OUR_ WAREHOUSE IN CHICAGO. NEW YORK, N. Y.
F.0.B. FROM THAT CITY.

| Il Mnftbie S—

Please mention SHoRT WAVE & TELEvISION when writing advertisers
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4-Tube All-Wave Receiver

® THE 1937 Regal All-Wave Four pos-
sesses many features which wnll ap-
peal to the dlscrlmmatmg “fan” who

likes to bring in the distant foreigns on
the loud-speaker. Designed for full cover-
age of seven complete bands, this set is

a true all-wave receiver, covering from
10 to 2000 meters by means of efficient
plug-in coils. Band-spread is provided,
also phone jack and antenna control.

The receiver is equipped with a built-
in power supply operating from any A.C.
or D.C. source. This receiver uses
a 6C6 pentode as a regenerative detector,
a 76 as a first audio stage and one sec-
tion of a 12A7 as the output stage. The
other portion of the 12A7 is utilized as a
half-wave rectifier. This set is equipped
with the latest K-105-A metal ballast
tube, thus eliminating the outmoded line
cord. The ballast tube acts as a fuse.

This article hag been prepared from data
supplied by courtesy of Regal Radio Labo-
ralories.

With Your $1.00
Subseription tn
Short Wave

Television  You
Get 'I'lns Bnnd
New
The speclal subscriptlon rate lo 7
months for $1.00. {legular news-
stand rete 18 $1.75.)

Send the coupon today, with Your
remltiance of One Dollar ($1.00t
When your subscription js recelved.
a copy of our SI°'KCTAL ANNIVER-
SARY G]l-'l‘ will be sent to you—
POSTPAID,

You do not have to be 1 new subscriber
ln recel\o this gift. If you are a sub-

er at prescnt, a copv of "SHONT
\\'A\'I'J GUIDE™ wlll be sent you upon
tecelpt of $1.00. and we wlil zdvance
your subscriptien by seven months.

Gentlemen: En

virn ll 3y rm' whirh em.er my subscription for Seven
VISIN YOou are rend me abanlutely
lnnlverlxry Gaift luok—qll()RT WAVE GUIDE.

Name
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LASSIFIED

Advertisements are inserted at 5¢ per word to strictly amateurs, or 10c a word to manudfacturers
or dealers. Each word in a name and address is counted. Cash should accompany all orders. -Copy
for the Februaty issue should reach us not later than December 5.

RADIO EQUIPMENT
SET BUILDERS. EXPERIMENT-

EXCHANGE: W.CF. WIN-
"chester for adlo. Eugene Decubert,

dr.. 200 Wilson. Gillesple, 111, H ; ]
. ) 3 ers, House your apparatus in neat satin
},"“:\TE.D' Qf'r' PREV lOl‘ﬂ TO| grackle finlsh metal eablnets, made to
1922, WI4T, 1623 N. Erving. MiInne- | your specifications. Nend vouf sketches
apolls. Minn. | tor eatimates. I’rlce ligt of ready mude
INSTRUCTION cabinets sent on reqnest. Wilson Mg

e | ('0. . 431X N, \Western Ave , (Chicazo
AMATEUR R ADIO LICENSES.
complete Iraining. Resldent and cor-| SHORT WAVE COMPONENTS

tespondence courses. kvery graduate a = = -
licensed onerator, N. Y. \Wireless 8chool, | TRECISION RBUILT RADIO AND

AGENTS WANTED 3z

GULD LETTERS FOR STORE
Windows, 500% IP'rofit. Free Samhles.
Metallle Co.. 423 N. Clark, Chicugo.

GENERATORS

TURN SCRAP INTO MOXNEY.
Autopower shows You how essily and
econoically auto generators can be
converted Into A.C. or D.C. generators
and D.C. mmotors, 2 to 1000 voits: fur
sounil, radio, power. light. or welding,

No previous experlence necessary—com- repl ent . & 1a-
plete information all in new book, with 1123 Broadway. New York, hsl'!]. “([."Ir]:il;dr{(]“llil (‘n.e.ngsg‘zlr b"rvg'e;“tr:l
alinple instructions and {llustratjons, MISCELLANEOUS Fark Ave.. Chicago. Il

Em:""xeid h{ mum"di' orllgl‘sl_oo MARCOXT PHOTOS: FOR “ILAM

posthaid.  Autvbower, Inc., -H S el 8 bye o

u:,-,:, ‘Aw. Cme:uo. B0 | ghack " or SWIL Fost. Authentlo photo- SHORY WAVE RECEIVERS

graph of xignor Marconi with reu-her] RECEIVERS—NEW AND URED,

EDUCATIONAL which picked up first  transatlantic|sold and traded in.  lIsmmarhimds.

500,01 TR RES 'O NDENCE | trinsmission, December 1801, Send 73{ Nationals, RME, Skyrider.  Schwarz
ﬁf:ﬂses“ﬂnnk used edurational hooks, | (€Nt mones order to: VO1D. Box 73X | Radia  Service. 15  Lawrence Ave.,
Sold.  Rented. Sensational bargains, | 5t. John's, Newfoundland. Dumont, N, I
Money-hack guarantee. Free Uatalog. ‘T‘\’I‘Itb "—$1.25  POXTI'AID, W CRYSTAL SET-—i230 MILE
Nelson-Halt Co.. J-362 Wrigley Bdg.. |nrings yon % x8Y sheets. 100 en- | racord. ltlui-hrint‘ 1 Distance Madels :
Chicago. telopes. printed with your name and [*pygiobnilder’ year: 25c. laboratories.

“HAM” OFFERS AND WANTS | &dress or mohogfau. on  beautiful f150-\ Liberty. San Franciseo

in rich hlue ink.
19 eents wildition

I'white bond paper
| West of Misslssipnl.

160 METER PHONE TRANSMIT- IN STOCK--NEAV ‘\a\Tl(l)\ AL NC-

ter. complete. Sterling A.C. tube and|a|. I'art Stationery ‘o . Dept. B. Port 0 £110. =W3 $19.50. d SW
set tester, Crosley power supnly. BH|Chester. N, Y. £12 00 =chwarz Racio. Froment, N.J
rectifior. Walter Winske, Wey g2, | T
Wisconsln. H.\:PERL\lR:\"rt:nsl'n an l-:l.Ht'(’["IH- TELEVISION
g ~ ecal Cirenits, Plans. axrams. Com- e

”;"-'-'\“W‘“I"';c':\;‘-‘}}""u},‘ COURSE Ulce Gnly 2 Dimes  Rohert Dieter. | - TELEVISION PARTS LIST. SEND
e Anc; L o Tlu‘umnn. Rox 262 West Chicago. linols. dime. \.-\rlhur Pohl. 2134 PPalms. Pe-
Somerville, vhlo. CALL_LETTERS ON_ ALUMINGM | ik el

SELL  DOERLE 1883 BAND- Plate ' "x2x6137, for Car Heense or| TRANSMITTING EQUIPMENT
spread receiver whth tubes $9.00. New|Transmitters. 8 .73, two $1.35.—

2110 for class 18 Transformers, W3DY§| W-8-E-8-N, COMMUNICATION RECEIVERY

to forty tubes. Transmitters. .\mateur
Trumann. Ark. — — QSL—CARDS—SWL and Limited Commerclal, Transform-
EILEN BA, Ul\llll-['h ™ lH .| T T, ers, Circult Hreakers, Helays, Radio
Cofls, Speaker. (‘alinet. l'ower xul QSL, 8WL CARDS. NEAT. AT-|(onpass. Huilt to order. No cataloks.
$10. Carr. 924 Lafayette. \Waterloo. la ’i"m"‘-m{"’m'b" p;'”’,.‘)jl ';,mpl" P'rices on request. Ensall Hadio Labo-
ll\ll(.\l\'n':ll-LLluI(( ASTL 825, ":“ = er ""'""I" '“\" Ln\ Futory. Warren. Ohlo.
—Complete adio ‘Television corre- q). WAVE LISTENER'S
sponding course, R.T.1. Training with gﬂhl\‘l c.:rds Altra;-l}ve, m-u;mnhl: WIND ELECTRIC PLANTS
working outfit, etc. Carl Rauser. Gen-| Sumples (Stamps). Q818 W-N-E-x-2 BUTLD WIND LIGHT PLANT
eral “""""" Vancouver. B.0C.. Canada. | 1427 (.nne iToledo MOl lh'om automablle generator. Complete
FIVE TURE RADIO 215-551) ME- { OSL's,  SWL's,  AND  (ARDO- | plans and catalog 10c. Fan RBelt A.C.

New Designs. Stamp for Sam-| Generator; 50 other generator changes.
I'owell. 3271 T'pas Ntreet. Ran| LelJay Manufacturing, 1417 Lake. Min-
talifl __'neatwlis.

ters $15.00. three mber $5.00. I"hono- | grams,
grabh motor £5.00; 13, \\olh-r. 1913-10 | nles

Avenue, Rock Jln(l _ Dego,

because it s our

Sixth Anniversary
FREE GIFT to YOU!

This year. SHORT WAVE & TELEVISION celebrates its Sixth An-
niversary. Annual increases in circulation, plus authentic. ex-
clusively shortwave editorial material, makes SHORT WAVE &
TELEVISION unquestionably the leading magazine in its field,
To commemorate this notable cccasion, the Editors have written
this outstanding book.

Partial Contents of Short Wave Guide

Best Aerials for Short-Wave
Reception

Short-Wave Questions and
Answers

ing diagrams and photographs,
SHORT WAVE ﬁ TELEVISION 99G Hudson Street. New York, N. Y.
oned you will ind my remittance of ONE Dollar (Sl 00} (Canada and For- I
Months to SHORT

FREE, and pn:tp-ld a copy of the Special |

It is Impossible to publish cach month in
SHORT WAVE & TELEVISION all the
questions (and their answers) sent to us
\We have printed with full illustrations. in
SHORT WAVE GUINE hundreds of tm
portant questions which have been re-~
cently recefved.

Short-Wave Kinks, Illustrated
Fvery short-wave fan 1s Interested in
new kinks and shorteuts. Dozens of kinks
reach us every week—and in SUORT
WAVE GUIDE so0u will find a variety
of them. carefully lllustrated. They wlll
prove very valuable to you.

e 8zt
of SNOHT WAV!
GQUIDE is a1
inches—with over a hundro wirs
1-37
WAVE & TELE-

Simple, Efficient Short-Wave Re-
ceivers Which Anyone Can

Addresa

Build
Complete constructional plans for build-

City.

State, also be found. Schematic diagrams. llsts

O New Subscriber
Send remittance in fnrm of check. mone, or un

Yy order used
Internat'l Postal Money Order.) Register letter if it contai

0614 Subseriber

U. S. Postage sumpl (Foreign:
ns cash or stam

of paris—everything you need to know to
build thete sets and make them function

I
|
: ing many 1, 2 and 3-tube receivers will
|
l. properly is included.

Please mention SHORT WAVE & TELEvISION when writing advertisers

wwWw americanradiohistorv com

The many elaborste antennas suiiable for
short-wave receivers often present probe
lems for set owners. ORT WAVE
GUIDE will help you decide which aeriul
is best for your recelver. Many types of
antenna are illustrated.

Practical Hints on Short-Wave
Tuning

Hundreds of short-wave stations are heard
by fana—and hundreds more could
heard distinctly if only vou knew more
about tuning lhem in. Expert sdvice on
proper tuning is included in SHORT
WAVE GUIDE.

““Police Call’” Receiver and How
to Build It

The mosat stlrring signals an the alr sre
pollee ealls and every fan wanis to hear
these eclting alarms. (Complete details
for huliding and operating a  “police
call’” recelver witl be found.

A Simple “Ham” Transmitter
‘There ate thousands of fans who want to
build a simple transmitter. Here is the
ideal transmitter for beglnners. Tt s
practical, vet Inexpensive to oconsiryct.
List of necessary parts. wiring Hagrams,
and construction detslls’ are included.


www.americanradiohistory.com
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RED HOT
FREE!

To show nur appreciation for Yaur patronage during the past vear, we are off¢ring, absolutely free of charge.
more. not including postage, a ||rcm|um valued at §1.00 or more, consisting of essentinl radio parts that can he used by every experimenter or serv-
This offer holds good for all orders received during the month of December and for

ice man.
foreign orders only received during the

BUILD YOUR OWN RADIO SETS

5-Tube Super Hel Kit
Contprising of 1 oscillator, 2-436 KO, Douhla
Tuned 1-I* “Urinsfoniners—] Antenns eoll, 1-2

wang osclllator tracking candenser. cum-

plete with wiring (agram. uwired. $1'75
Drilted Chassis to Match 29¢

Ixit of other essentlal trrts to complete sel in-

¢luding condensers. resistors. choke fiiter. volume

cantral. hnts. bolls. etc.. AD-900 Super liet

Kit. Complete less tuhes.

unw ired 2'39
AD-900A Individual 36 I.1"1 1", "Transform-
or . 49c. Set of Flve Matched Tubes $2.95

1-TUBE TRF KIT
4-tube ‘I'ILl Clreult. vperales on AC-DC eurrent.
Complete pafts wlth drilled ehassis, ready to
wire k\\nh wirlng dlagram. ineluges 5 Dynamie
neaker, hardware, ete.. less tuina am} $4.95

cabinet, unwired.

Kit combletely wired, extra $1.00

same kit. magnetle speaker .. 4.49

l\ll of | les 2.25
AD 204 Walnut cabinet to mateh. 1.75

6-TURE ALLL WAVE KIT

A complete set of coils (12 coils) covering from
12 to 555 meters (20,000 to HH K.CO). Wit con-
sists of 1-3 wang comdenser: 1 band ehanglng
switeh; 4 setx of colls, zhort-wuve osciliator
amd antenna; 2 1N lr.nmlonm'rs. \\Iung diu-
gram. Complete set of pares less tubes. chassis.
speaker, dlal amd essentials.
unwired n— M
AD-5000 | chussls fur above . .5.75
Comblete set of lessenlla] paris. b:ecenary to
complete this entire set. less tubes,
speaker and dial. $4'95

1 kbt of 6 tubes=—=Cluss §3.27--Metal $3. 5|
8 tube All-wave Kit. lexs Chussis, $4
speaker. dial, tubes. essentluls, umvired
1 chassis
Commnlete set of essential
complete this entire set,

I2a

parts. necesur\ to

less tubes, $5 '95

Larger orders will receive premiums in proportion.

PRE-INVENTORY SPECIALS

h - g h
FREE!

month of January.

CADMIUNM-PLATEDY CI{A\\IS—LHIJ heavy slzes:
16 x 8% x x 1% x 4%. special
iceian’'s Spaghertl . all slzes. rewl stulY.

a8l x 11 x

) tanent Regutar gve :IB

Single Button microphune tratisforuiers. 200 olum Lriney 49
456 K.C.. I IF trangloniners. double tuned - .49
Keplacememt 173 K C. rolls, tar Majestie or IRudlola sers A7
I'arakon Lleeiric Soider Iron. Regular £1.00 value. 10 watt .27
ACI Vermier dial, ltekul.‘r §2.00, great for short wave —
Transmining Reluys. S DT, 6 volt, D.C, .19
Aulomobile Raudio (‘;ms, with ehassis to tit. ready 10 wire and
assemtble. 5 or 6 tube. Just the thing to build Your own RE)
Goat =hields 10 il new glass tubes such as 6D6, 75, 6CL, ete. .05
I’hone Jaeks—liwuble Contaet, oben closed autotialb:, €te. all L¥pes.
sliver contaets, single hole nwounting . .08
Yhone PMlugs—I3 lite Constiuction. Keg List Jricc .10
'~ ror Tuwo t'oils for Mldget Rudlo Antenna and K., Hxira llxh Cain 50
1 meters 200, 230-400 olun. .lust the thlng 10T regeneration
ntrol - .23
Cellutoid Dials 3%, diatneter, calibrated, " shait . .05
1 prong bakellte warer sockets, 93¢ per haudred. each .01
Isolantite pudding condensers. Great lor Ant \l‘rll'! .07
Togzle switches, lonk shank for Majestie 72, long wire eads .15

ifeacy duty ilter chokes, 350 ohins. a real ﬁooxl choke sud will pass
over 100 ndis. don’t puss these uh .69

By Pass Comdenser Assortineni—Ii06 by pass condensers |I0lll 0001
ta 1 mfd, Including ail the popmtlar sizes such as, UL, .02, .1, .
4 List I'riee vulue $8.00, Our Vriee . 3.95
Wright-De('oster—7 tube Isaltery seb. oherales on Z-volt. 30-1ype
|uhe.‘ or 3-volt. 09 (¥pe tubes.  DBrand new. Regular I'rire
£195.00.  Has large Jewell voluimeter. Less tubes—-welght i3 lbs.
vur I'rice 4.95
AC-DC power cords for any radlo—just write and tell us what tubes
he Fuelio uges——we'll send vou tie right cord .28
chettl 30% length. yellow and green. --ner leng .04
No vahle fiead, Soltd itrass, Nlckel I'l.nlul Rinding Toosts
or hakelite Top Itinding ['osts. per dozen .25
3" or 4° Lakellte dials %~ shaft. — - .10
I"aragon Doullle Butten Mlke, reg 10.00, Rpeelal PPrice 2.75

Mierometer-Tuning 19
%" shait

Unfvernber Short-Wave Dials, 7" shalt

Crowe ["ull-Vision sluw-wotlon Dlal, Regular 1'rire £1.50.
Sperlul 49¢.  Esenteheon Plete— 30 Fxtra.

King lower Pack I'nit, Compuet funplies, 280 filament. high voli-
age. and 8 tules y1 2% volts. has 2 tilter chokes, with 4 1. cord

FREL!

wilh every order totaling S$3.00 or

CONDENSELl SPECIALS
CCA Wet Electrolytic Tubular

Volts Condenser
lg :III[-‘II)’ gge Assoriment
M ¢ A resl Ril having an
12 AIFD 38e agsortment ol 25 tubu-
14 .‘Il-% 40¢ | jurs that the average
1€ MKD.. A5€ | set requires. Rizes
Canned-Type By Pass 'i‘_'-"“elmr.m:‘ . ??3”"‘.::
Condensers voluge  of  200-600
200 V .10e volts. Comlilete,
- 1-200 V.__.15¢ 'rice 69¢
00 3 10¢ | senlor IKit rontaing 30
100 V.. 426 | of the ubove condens-
1.0-200 ¥. 15¢ | ers  usin Higher
1.4-300 V.. 20¢ | Working Yultages.
CCA Dry Eleclrolyhc Ab-T1E A Indee $1.25
) 15¢ Mershon Wet
Electralytic
8 MFD (an | 5e
Mica By Pass
Condensers
1000 volt  test, 600

By Pass Condensers | \,rking volts, Avall-

L01-.0035- oou V..50.03 ahle in the following
200 06 sizes .
U0l L0015 0025
0007 A0l 0ol
.061 Q002 L0002y
L 0003
sneeial  price  while

they Jast,
in lots of 100....
OO Ter

5 3 Single units.
1. i |2 .24 ADI3II
Red Hol Resistor Specials

50 Resistor Assortment
Same as the AD 716 KI'T 50 assorted 4. 4.

and P Watt BMA Cuded Resistars. 65¢
AD 716A—Kit of 50, Your Cost.
100-—'3z walt tesistors—Nati-color coded. It

anyone can test them with an Olimmeter, In
short time, or you may volor thew yourself with

our resistor volar :l dlng kit,
' stors "abossor.. . 19€

100 Assorted Re:
VOLTAGE DIVIDER KIT
of 1¢

Assortment
Voltage Divhder assortnent of 10 wire wound
n parcelain or isolantite tubing. vitreous
enameled. All new perfect merchandise. 43C
ki far_every rudio service

AD-1193, 10 for.
These are the slzes

Here 1= the ideal
man  and  experinenter

that you will use every day In the repair of all
tsies of radlos, 'Me kit consists of approxi
mately

25—1% wall. *5—14 walt, 3—1 watt resistors
Kit of 100 Assorted Y, 2, and | Watt Resistors
AD7-16 $l 29
RESISTOR KIT - S O
25 Resistor Assortment

This kit cuntalns just one-nalf of the T16A Kbt
alu' Iii’ a seleetion of the %3, ' and 1 Watt coded
tesistors,

AD 716-B. Your Cost. __35¢

ake alimost any Lype alrlpllﬂm
speaker and dlal, el red and plug. \}Hlu this umit ¥ouw can b )
1 kit ol’ 8 (Ubes—Glass $3.25—Netal $4.69 al;m:':;;lllo.l‘nlcznlnlu e with wiring diagram. Regulur 'tlee $3.00. Maa
AD-500 ¥ -2
g it, 0 o Yaxley Band-Changing Switch
e':];p:ll:aﬁs_'\ll‘:h.\:?:;l,on':(:.r_ dll(;::l‘, :,l“x;rl% $5-95 Ilesls:m'ﬂ (‘uu‘clall) rurlalll\ w dlvs sets. Heury :er ||I.|l||'||l mmn'r‘l‘g
1 chassis $1.75 tonsists of slx 2-gang decks—I12 gungs . wree psitlons
Complete set of essentinl harts. necessary to ?;:::‘ll:\'lrorls};?'l-‘a\c ay well as for unalysers. List price $4.32
" X Ship wi..
Sreaner and it niren [ 1o $T.69 | e’ aDI1 Y
V' KIt of 10 tubes—Glass $5.25—Motal $5.95 AD 112A. Three double sectlons for use on 5 bund al} wave radios
AD-5002 : 5 stons—(ean he adjusted to 12 s(opc) .43
Add £1.00 to price of each kit for Magie Exe Field t‘\.l'iler run_.uhv up: 10 1' ‘Iie.lkf!, AC-In I';g
Tunltg undt. Mugle eve tube 6k § B I;r;:lm ‘-ﬂ‘) Ilc-ll:'l;sl-lrllll:ll\;l;l?ii ‘30 ;:“I i
- iilea typre shielded € [
Red-Hot Tube Sale. Dileu—HCA Li- 67 maguetie speaker. 1.1%  laagnetie speaker 2.95
cenged 100% Tested Tubes I'ilot 30 Henry-—100 mil t'hol\e: " .49
Number of Tubes Shown on each line $1.00 KI. l’nhm|oruﬂer—-\nlume z-muml 1M, 23, 3M. 43 r-‘\l. oM,
1% 33— 50 SN, 20M. 25, 50N 1003 1TOM, X, AN .29
12 T qme5l .,_'I'o v mm-ry Gew 6 Volt—5 tupe with siynamie speaker. Tirana )
12 3—485 283 ] mplete unit, all wired, supplies | 24!
- 3—6Nh8 P 10 “.(‘(‘) s“’}{' l’”("!‘l‘o]“l'!.l. all fileered rewly to plug n. Codpicle  G.95
g. [REXY 4—'” E—éi\l; .I' oo "“"“ 0‘:"'“' lrw:'h.formors angle 2" r‘:"'llel:i;uu‘ll Tnpit  snudi 33
12 i Input v ?
New Metal Glass Ortasl Rase Tuhcs i-<.| \:'m:n.lrl- mlqnlé]ﬁlﬂ ?{; any ml:e to any \voice enil x.gg
AI’IY Two Tubes $1.00 \l l. nuut  transformen as; L 3 3
- 1 - “raubl Bultoh mike veen- 89
1D A Ir, G A6 8 .\ 5 l;llu‘l“'Ll“rr-'ltt"um;} Il‘l‘nll':: pox\:-r nmplhvcr with 12 o w.:u speaker, 4 95
105 [ 14 a7 wired rewly to ise, faclory sealed eans. le s, |V
I E 5 [ PR 1 6 6 7 5 Shipping welZhi—80 1hs. " Mikes a fine PP, A. syslem
: 5 Y 3 1 0 6 6 5 10 Candohm Assortment
1c7 61 6 6 N 7 P There wmlis may be used for replacement in muny of the ﬂnllnn'lllv
| F 5 6K 7' 5‘ P ‘1 an 7 6 mw”{“‘]’om“”equ cm”m: murket,  Fiber instal -
SR = d wonm popnilar slzes... .
0 vol ‘Control Assortmen
. Hum Free Power Supply Pack Consists of (0 pophitar sige \‘:zll::“mee ontrols. ranglnk fram
This "ack will supply 2.5 volt Kllament voltuse 1 mek., Some \with switehes, some without. ki1 rompri s
Fure Rectilled Do 3.10 volts at 80 MILS § products of well-known nanufaciurers. 10 fOr..oouameacna. -
A
Q-lllﬂle l'!n?l.( Ilrll‘?ﬂrqi:‘ﬁ-.’ tuhes ut 6.3 volts.$2.95 ABR-DC Filter Chokes A well desirned transformer.  Has
same D'aek supplies 8-9 tubes a1 6.3 volis. 3.39 <mall, compact units deslgned for 6.3 volt. filament winding. Desigued
same Pack supplies 10-12 tubes at 6.3 R use In AC-DC mldget sets. Will for 110-125 volis,  S0-6% ¢.. AU
VOlts s - . 4.25 mt;s "‘0 1% - \mrlnculmn 6.4 V.. 2% amp.; 5
Complete Kit $2.19 s ap-lie V. 2 amps. for 1il. of 80 tube; 750
wilh wielng diugram apd deilled ehassis less | Y6y prricn U 25¢ | Vi 75 wils. for plate cur-

tube, unwired. Wirlug 50c exira AD-201.  80-
Itectifier tube extra 34¢. Shinping weikht. 12 1.
Nationally Known 614 inch Dvnamic
Speakers

1500 nhms outpit lr.msfuruwr 1o match 38,
12A7, TIA, 15 lb i ‘q(} 53 wubes, ete
‘«himllng welght & s Ah 60

AD-600 Speaker complete . 89c
SAME SPEAKER—

10% Inch. available jn the followlng slzes: 1000,
1500, 2000 ohni tielid colls lirund  new, less
output transforimers.,
10" SPEAKER !9.:- (ransforuier $1-95
OQUTPUT TRANSFORMERS, extr 25c
:').IL;T;;UT '{'RANSFO ERS. -
RM single
prl _39¢
\I) ](;01 Nhlpplng weighe, 1o Tbs.
G-E PHONO MOTOR
AD 1313, 81.19. less Turn Talle
110-125 Volts. 25 cyele
These notars are 20 coxel But by eonnecting

winddings in patallel, wlil operate on 60 cxeles
AD-191 CRL Volume Contral Putentio.

meier
5.000. 25.000, 50.000. 100.000 ohm
The most handy size used by the radio

25¢

A rent, Ship. wt, § Ibs.; also avail-
21 MH. Short Wave gonty =D, W< 2
r. . Choke No. AD- IUI‘ 6 10 7 tube 99¢
These low loss Chokes Pie Wound Iransforner. 7- mits. .
on lsalantite forms are used in No. AD-102, 7 ta % tube $1 49
every 8. W, Set. lsc transformer. 100 mils..
AD304 . Ne. AD-103, 8 to 10 tube $1 96
Two & Three- (.anz Mldget UMknsThrined, W mily
Tuning (Condensers Unshleided  power  transforer.

Same type gs llHustrated ahove, 6.3

Midget variable condenser eap. e
e TR . ; ¥
> T AD 200 - € tube unshielded
S Bang '"'“ ™ ‘:{;, shaft transformars 4
= SN l14E ot AD 202— 8-tube unshlelded
ADII3A o 9C transforniers
1 - B —— AD 203—10-tuhe unshielded
Bandspread Variahle transtormers 1.15
ondensers RADIO BOOKS. punlishivd hy R A
Available 13 nlates. (0003 Institute. Vacuum ‘Tuhes. Modern
mf): 1T pla (.000363 mf): 23 Radio Uperatfon,  Average value of
nlates,  {.om miy: 46 plates, rhese Dooks--over $2.00 each 25
onl ) For shurt-wave band I'er VOLATNIL - C
BpTead

terehvers us well as  for
standand  broadeast amd  Jong-wave FREE age eatalog  and

experimenters at a give away price

58 MARKET STREET

" e a treatise. ~ond stanp tor

l'd“:l‘l;lbril “’\Inp. wt. lbs. our FREE wreatbse and calalog

Vil 4 ndensers—ench 25(: which routaln: v vuluable data

u o and radio information. ‘I'hiere 15 no

G.E. Power Transformer obligation  Invoived Absolutely
Manufactured by General Flectrie. free. ook sent by return mail.

UNITED RADIO COMPANY

Successors to Radio Trading Company

Dept. §-1

Greatest Amphher Bargain Ever
Offered
40 Watt Undistorted Power Amplifier
Employs New RCA Miracle Tube De-
velopment. 6L6 HBeam Power Output
Tubes

Multiple input channel; veloelty microbhone 130
R erystal mleronhone 112 D135 carbon micro-
nhone 90 DI3; phouokrabh pick up 73 DB. Une
ar two sheakers (please zpechlys
Flectronic wmlxing and tading systen; less than
$7% distortlon. ‘1hreugh high fidedity Tesponse.
Varlable bass compensatof. Unlversal output
iransformer with vartable Imnedance from 4 to
.uu ohms. I.n:muss nm/\'suwtnl G tubes. 2—4k5;
el e

AD 1300—1" omplete kIt of parts, with drilled.
ghielded und sereened ehassis,
],ess wqutipment, utmvired . e
Cnmplete kit 6 1. AL eetal tubes

Xhure erystal mlrronhone 13.23
Titah 10 116h-2500 olun &peuker to mateh  3.35

sueeial chrambum plated adjustable ceystal
mleruphone  stand . 7.9
Fieldl exciter for greater power outpui. 1.95
AD-1301 -Amplliier wired commlete. less 5
5 B

2220 Watt 6L6 amplitler kit
12

huilt on same ehassis .95
Wired, ready 1o ure less tubes 16.95
AD-1303 20 \Watt 615 Amglitier kit 15.95

NO ORDER FDR LESS THAN $1.00 WILL
ALL REMITTANCES MUST

NCLUDE A 'surrncnr_ur AMOUNT TO
covsn POSTAGE AND INSURANCE. NO
.0.D. ORDERS FILLED UNLESS ACCOM-

ED BY 259 DEPOSIT.

[

P

18" Adj. Magnetic Speaker
for Bat. or Elec. Sets §4.95
Reg. $15.00. Special

NEWARK, N. J.

Please mention SporT WavE & TELEVISION when writing advertisers

www americanradiohistorv com
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Walker-Turner Company, Inc................... 572
Wellworth Trading Company....... ..583, 585
Wholesale Radic Service Co., Inc. ....563

Winn, J. H., Mfg. Co-.........c..........
Woman's Digest

Zephyr Radio Co _.B75

(While every precaution is taken to insure
accuracy, we cannot guarantee against the
possibility of an occasional change or omis-
sion in the preparation of this index.)

THE ONE AND ONLY

ENCYCLOPEDIA ON SHORT WAVES

you will marvel
originatly
‘The b

of these books s
this remarkable

YOU SAV

384 Pages—Over
345 lllustrations

coples will be avaiiable.

SUPPLY OF THIS BOOK LASTS!
BOOK ORIGINALLY SOLD FOR $2.98

BY C. R. LEUTZ AND R. B. GABLE

HSHOR‘I‘ WAVES" {s written by Leutz and_Gable, two foremost radio
authorities. You wili remember Charles R. Leutz as one of the Ploneers
in radio. also designer and menufacturer of the famous LEUTZ
Receivers. Mr. Robert Gable owned
broardcasting stations In the country. He is well known ss an experimenter
and research worker in sclentlfic fields.

Considering the value of this
more than originally ssked. But when you see the illusirations in the

‘Transoceanio

and operated one of the finest low power

for data alone, its cost should really be
3
It

It contains
The supply
not expected to last long.  Once theY are gone no sdditionsl

ORDER NOW-—be sure to tell your friends about
value. 8end the coupon today for your copy of

at how this book could be sold for ONE DDLLAR.

sold for $2.98.
is printed on a very expensive super-calendered paper,
384 pages with over 345 photogranhic illustrations and diagrams.

book

*“SHORT WAVES" by Leutz and Gable.

E $51.98 JUST AS LONG AS THE
THIS

Bound hand-
somely in red
linen, stiff

*"SHORT WAVES” [s the most Important and compre-
henslve volume of short.-waves over published. 'This book
has EVERYTHING on short-waves—It fiterally rontalns
a_complete education on short-waves.

covers. Size6x9”

® Partial Contents of “Short Waves” ®

HISTORICAL REVIEW
SHORT WAVE PROPAGATION
RCIAL RADIO TELEPHONY
TELEGRAPHY
SHORE RADIO TELEPHONY
'l’lrl?'. NTENNAE
FT RADIO EQUIPMENT
RT WAVE BROADCAST RECEIVERS
ULTRA SHORT WAVES (Medlcal and Surgical
ApDllcatlons)
AMATEUR SHORT-WAVE EQUIPMENT
Don't forget that this comprehensive volume 1s sold on
a MONEY-BACK GUARANTEE. If you are not satis-
fied with it. return it within three days for refund. Use
the coupon at the left for ordering your copy of ‘SHORT
WAVES™ by Leutz and Gable.

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

Snie
<O _Z
=a4Zm
rimi=
rmPx

L1}
H
§
E
f
H

NPp-oNn O
eIrT-

Please mention

MAIL COUPON TODAY!

RADIO PUBLICATIONS, Dept. SWT-[-37
103 Hudson Street., New York. N.Y.

Gentlems+n: Enclosed you will find my remittance of One Dollar ($1)
(eash._ moneLOMpr nr pew t i

n . 8. stam
Capy of “"S8UORT WAVES™ by Leuls and Gable. { understand
this book may Ye returned to you within three days if 1 am aot

completely satisfied and my money refunded.

NAME

ADDRESS

CITY ...
Unglud:

STATE

extra to cover mailng charges)
128¢ toreiE n coun Iun‘ wes

www americanradiohistorv com
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BARGAINS

First grade SPEED tubes—Licensed by R.C.A.
—All merchandise guaranteed—All prices F.O.B.

Newark, N.J. Orders for less than $2.00 not
accepted, 209 required on all orders.
Your Your Your Your Your
Cost Cost Cost Cost Cost
19¢ Pe 2™ e 49¢ a49c¢
TYPE TYPE TYPE TYPE TYPE
27 24A 43 v 89STD
45 35.51 46 22 wDIl
GlA 36 49 32 wDI2
12A 38 35 34 B3v
26 39 75 53 6F7
30 41 77 59 PZH
31 44 18 79 182B
37 47 85 84 183
40 57 89 1AG 484
56 a8 20V 1C6 485
JIA 82 99X 2A3 686
76 83 2A5 2A7 10
] g6 oce  oAs A b
00A Ad

1] 1223 B6A6

20 2515 GA7

33 2 6B7

624 (84)
6BS

6ES or 6G5 Magic Eye tube. ea.__.__ .
866 Heavy Duty Rectifier tube.......
B. H. Raytheon Type Rectlifier tube._ —
Photo Electric Cell (Potassium type 214”..
Photo Electric Cell (Caesium type) 314"
Supersensitive Relays for photo cells.
Fresh Friction type, 2 oz., in boxes...
Mounted Supersensitive Galena Crysta

Genuine Bakelite panels 77 x 12”7 . _.. .. <69
Cadmium Plated Chassis 5" x 3~ .15
-5-6-Prong Wafer sockets, ea..... .04
Prong Isolantite sockets, ea. .24
4-5-Prong Eby Panel Mounting sockets, ea, .12
AC-DC Line Cord Resistors, any ohms....... .29
S.W. Coils, set of 4, 15 to 200 meters, 4
PRONES ..o e 239
4-5-6 Prong plug-in coil forms, 134x2”, ea. .07
Metal End Resistors, 1-Watt, any ohms..... .05
Test Prods, 37" long........ .. 22

Aluminum panels 7”7 ¢
Lifetime Double Button Microphones

Shielded I.F. Transformer, 465 kc..... 36
Best Grade Push Back wire, 25 ft. 12
1 b, of Hookup wire .25

Spaghetti tubing 30" [engths...
Microphone springs, best grade,

Rola F4 Dynamic Speakers 5"—3000 o 2.1%
30 Watt Resistors, 50 M Ohms, taped. .19
R.C.A. 8” Magnetic Speakers.......... 1.95
Magnavox 5” Auto Speakers 5.5 ohm - 1.89
50 ft. Copper Aerial Wire, Standard...... .. .12

Magnavox 6” Dynamic Speakers 1800 ohms 2.20

5” Magnetic Speakers .89
§” Dynamic Speakers 3M ohms....... ... 1.69
2 Gang 140 or 150 mmf. Midget Condenser 1.05
2 Gang 365 Mmf. T.R.F. Var. Condenser.... .76
1 Gang 140 or 150 mmf. Midget Condenser.. .55
Philco Doublet Arrester ... .............. .26
Indoor Ribbon Aerial .26

Insulated Tips and Jacks,
Desk Mike stands, chrominm plated. ...
Pie Wound 25? M_.H. Short Wave, R.F. ch
Tube shields, for 56-57, etc., type tubes.
1 mf. electrolytic condenser, 500 volts.
2 mf. paper condensers, 450 volts.....
10 mf. electrolytic condenser, 35 vol

Band spread variable d (] .19
Midget Antenna Trimmer 3 to 30 mmf .22
Binding post with hardware, ea...... .08
3 Assorted Radio Books . . 25
100 Watt Soldering Irons...... ... . . 59
100 mmf. Midget Variable condensers.. 55
Octal base wafer sockets for metal tube ... .06
3” Airplane Dial with 2 pilot light sockets ... .55
50 ft. Lead-in-Wire. rubber covered.......... .17
5” Airplane Dial with 2 pilot light sockets.... 1.29
A.C.-D.C. Antenna and R.F. C 27
3” Bakelite Vernier Dial Kurtz Kasch 45
4" Bakelite Vernier Dial Kurtz Kasch 59

Genuine R.C.A. tube type 6M6. ..
Genuine R.C.A. type A8 tube.
Genuine R.C.A. tube type 6K7.
Double Phone plugs ...
Potentiometers, any ohms...
7 Watt Amplifier. completely wired.

Trimmer condensers Isolantite base 35 mmf. .26
Midget Tuning Cond s 35 mmf 69
Any ochms Mica Condenser.. - 07

Cadmium Plated Chassis, 6"x10”.
Television Tubes—1” Cathode sq.... o
Aluminum Shield cans for coils, 134”x2%4"”
Insulated Banana Tips and Jacks, ea..... ..
Carbon Granules Finest Rrade ..
Gold Spotted Mike Diaphragms
Crystal Sets (very selective) LC.A..........
Dual 8 mf. 500 volts Electrolytic Condenser
Double Pole, Double Throw Toggle Switch.... .37
3 ft. Rosin core Solder.... ...
Insulex Coil Forms, 134"x3” ..
Home Broadcasters mikes
Jewelled Pilot Light Brackets. . .. .. ... ...
If any parts you require are not listed, write to us
for quotations and compare prices with others.

NO CATALOGUE—BUT LOWEST PRICES

REXTRO 37 Lock Street

NEWARK, N. J.
Y I RF

SHORT WAVE & TELEVISION when writing advertisers
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o o « SHORT WAVE ESSENTIALS
FOR MEMBERS OF THE SHORT WAVE LEAGUE o o o

Application for Membership
SHORT WAVE LEAGUE

SHORT WAVE LEAGUE 1-37
$8-101 Hudsen Strest. New York. N. Y.

1. the undersigned, herewith desire to apply for mem-
bership in the SHORT WAVE LEAGUE. In joining the
LEAGUE 1 understand that 1 3m not assessod for mem-
bership and that there are no dues snd no fees of any
kind. 1 pledge myself to abide by sll the rules and reg-
ulations of the SHORT WAVE LEAGUE, which rules
you are to send to me on receipt of this appiication.

T consider myselt belonging to the following class (put
an X in correct space): Bhort Waye Eiperimenter
Short Wave Fan [J Radio Engineer {J Student O

1 own the following radio equipment:

Transmitting
Call Lattars.

Receiving

Name =

Address

City and State.

Country

1 sncioss 10c for postage and handiing for my Member-
ship Certiticate,

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-
ck. Executive Secretary.
3 The SHORT WAVE LEAGUE is a scien-
tific membership organizdtion for the pro-
motion of the short wave art. here 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 pamphlet
[ 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

A® Sfoon as ¥ou are enrolled as a mvm'hq-'r.
a beautiful certificnte with the LEAGUE’S
real wlll be seot to you, providing loc In
stams or coln Is _sent for malling charges.

Mtmbers *are  entitled to  prefereatisal dis-
counts when. buying radlo merchandise from
numereus firms Who have ngreed to allow lower
prices to all SHORT WAVE LEAGUE mem-

bers. -
_ &

$hort Diwe Crage.

Ok 2 Dovedtrns VMisking Ael¥in
M Yl by, Mo Bork on 1 Ustad
Blater of Oeosen. 1 Short D Creger
fan olacted

Joba § Miiller

o mambos of s Chaga.
A ulnaos whiosoef thes cortfials fae
Sam offically oupnod anb procenled to the
PU

Halpett e

T —

If you wish Your name engraved on the Free memhe!—
ship certificate, as illustrated above, please gend 25e
10 cover cost. .
WAVE ESSENTIALS LISTED HERE SOLD

’“gHY TO SHORT WAVE LEAGUE MEMBERS

They cannot be hought by anyone unlesg
he bas alrendy enrolled as one of the M-
bors of the SHORT WAVE LEAGUL or signs
the blank on this page (which wntematically
entolls him ns a member. alwnys provided that
he ls a short wave experlmenter, a short wave
fan, radio englneer, rllo student, ete.).

Innsmuch as the LEAGUE {s International,
1t makes no difference whether you are a
citizen of the Unlted States or any other
conniry. The LEAGUE i% open to all.

e

St i L T Sl

-

SHORT WAVE LEAGUE LETTERHEADS

A beautiful letterhead has been designed for members' corre-
spondence. It is the official letterhead for all members. The letter-
head is invaluable when it becomes necessary to deal with the radio
industry, mail order houses, radio manufacturers, and the like; as
many houses have offered to give members who write on the
LEAGUE'S letterhead a preferential discount. The letterhead is also
absolutely essential when writing for verification to radio stations
either here or abroad. It automatically gives you a professional

standing. 50
A—SHORT WAVE LEAGUE letterheads, per 100......... c

RADIO MAP OF THE WORLD AND STATION FINDER
The finest device of its kind published. The world's map on heavy
board is divided into 23 sections, while the rotary disc shows you
immediately the exact time in any foreign country. Invaluable in
logging foreign stations. Also gives call letters assigned to all

nations. Size 117x22". 25
C—Radio Map of the World and Station Finder ..... Prepaid C
i GLOBE OF THE WORLD

This highly important essential is an ornament for every den or
study. It is a globe, 6 in. in diameter, printed in fifteen colors,
glazed in such a way that it can be washed. This globe helps you
to intelligently log your foreign stations. The base is of solid
walnut, and the semi-meridian of a nickel-like metal. Entire device
substantially made, and will give an attractive appearance to every
station, emphasizing the long-distance work of the operator. 89

D—Globe of the World . .........veverorernaesonons Prepaid 99C

SHORT WAVE LEAGUE LAPEL BUTTON

This beautiful button is made in hard enamel in four colors, red, white, blue
and gold. It measures three quarters of an inch in diumeter. By wearing this
button, other members will recognize you and it will give you a professional air,
Made in bronze, gold filled. not plated. Must be seen to be appreciated. C

E—SHORT WAVE LEAGUE lapel button.. ...Prepaid

EE—SHORT WAVE LEAGUE lapel button, 1 seribed $2 oo

....Prepaid L)

above but in solid eold
SHORT WAVE LEAGUE SEALS

‘These seals or stickqrs are executed in three colers and measure 1% in. in

diameter, and are gummed on one side. They are used by members to affix to

stationery, letterheads. envelopes, postal cards and the like. The seal signifies

that you are a member of the SHORT WAVE LEAGUE. S$old in 25 lots or

multiples only, 150
G—SHORT WAVE LEAGUE seals................per 25 Prepaid

. SHORT WAVE MAP OF THE WORLD
This beautiful map, measuring 18x26 in. and Printed in 18 colors is indis-
pensable when hung in sight or placed “‘under the giass” on the table or wall of
the short wave enthusfast. It contains a wealth of information such as distances
to all parts of the world, political nature of the country in which a broadcust
station is located. ete.. and from the manner in which the map is blocked off
gives the time in different parts of the world at a glance. sc
F—SHORT WAVE Map of the World...........ceccoeceveenecneeeee......Prepaid

PLEASE NOTE THAT ABOVE ESSENTIALS ARE SOLD ONLY TO
MEMBERS OF THE LEAGUE—NOT TO NON-MEMBERS.

Send all orders for short wave essentials to SHORT WAVE LEAGUE,
99-10f Hudson Street, New York City.

If you do not wish to mutilate the magazine, you may copy either or both
coupons on a sheet of paper.

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

K E R
f4" | Fuears

WE s

L]

1

Fpprree| erdax

Esani :

G—15c_for 25 | 117 '31--
i

1 . 1
| L | »
LALARAE hA LALLM LALL

- . ==

F—25¢ each

A—B0c per 100

C—286¢ sach

D—89¢c each

E—36¢c each

SHORT WAVE LEAGUE. 99.101 Hudson Btreei. New York. N. Y.
Gentlemen
1 am alresdy sn sarclled member in the BHORT WAVE LEAGUE [Q
1 am & new member and attach my applieation to thw eoupon
Flease send me the followihg ehort wave sssentinle gs listed in this sdrertisement:

for which I ensloss 3 Berewith.
Name ...,
Address. ... P
City and Btate .
Country

1-37

Please mention SHort WaAvE & TELEVISION when writing advertisers

www americanradiohistorv com

{The LEAGUE scospts woner order. cash of hew U. B. Stampe in any denomination. Register cash and stampe.)
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PRECISION

The permanence of -calibration for
which National Receivers are famous is
combined with the cenvenience of knob-
controlled range changing in the NC-100

THE MOVABLE-COIL TUNING UNIT

Accurate
will not

Receiver. The unique Movable-Coil Tun-
ing Unit has such obvious advantages in
electrical efficiency—such as short leads
and isolation of idle coils—that it is
often thought of in that connection alone.
But this remarkable unit also makes
possible a permanent accuracy in tun-
ing and logging that is invaluable in
DX work.

When a twist of the range-changing
knob slides the heavy cast aluminum coil
shield down its smooth running track,
positive detents lock the new set of coils
into exact position, close to the tuning
condenser and tubes. There are no flimsy
switch arms and flexible leads here! In-
stead, fifteen rigidly-mounted double-side-

sitioning of coils insures that calibration
e affected by cheuges in stray inductance.

THAT STAYS PRECISE

wipe contacts make permanently depend-

able connections to tubes and tuning con-

denser. And the precision tuning c¢on-

denser is fully worthy of the responsi-
bilities placed upon it. Its preloaded
gear drive of 20 to 1 ratio is a revela-
tion in smoothness. Its Micrometer
Dial is direct reading to one part in
five hundred, and has an effective
scale length of twelve feet.

To justify such precision construc-
tion, electrical parts must be of the
same high quality. There are no com-
promises on this score in the NC-100!
Throughout the entire receiver—both
RF and IF stages—air dielectric
condensers are used wherever
their permanence of adjustment
and low losses can improve per-
formance. HF coils are rigidly
mounted on low-loss R-39 supports,
each in its own shielded compart-
ment. Important connections are
made with heavy bus wire. Tun-
ing condenser stators have four
point mounting on bars of low-

loss Isolantite.

The circuit also has received its
share of attention. For example, sep-
arate tubes, electron-coupled, are used
for high frequency oscillator and first
detector. A bias-type power detector
and a separate tube for amplified and
delayed AVC relieve the second IF
stage of the wundesirable loading
caused by diode rectifiers. From first
RF stage to push-pull output, no pains
have been spared to make the NC-100
as outstanding in reliability as it is in
performance. Whether you tune to
540 KC or to 30 MC, you will find its
tuning as smooth as its logging is ac-
curate.

rigid cast aluminuu shield

Whether you are about to buy a re-
ceiver or not, you will want to know
more about the NC-100. Drop in at your
dealers. He will be proud to explain its
many features to you. Or, if more con-
venient, write for a copy of the deserip-
tive folder describing the NC-100. It is
free for the asking and no coupon is
needed. Just send a postcard, saying you
are a Short Wave Craft reader and
want a copy of the NC-100 folder. But
be sure to write your name and address
plainly!

NATIONAL COMPANY, Inc.
MALDEN, MASS., U. S. A,

THE COMPLETE COIL ASSEMBLY
Permanence of circuit characteristics is assured by the

d aud by air dielectric trimmer
condensers with R-39 insulation.

NATIONAL NC-100 susernereronme

www americanradiohistorv com
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~ei A Sales Are World-Wide

Quality Is World-Famous

"The Standard of Excellence” in the U. S. A. and 92 other countries

The following

statements have been confirmed in hundreds

of Side-by-Side Tests conducted in all parts of the world.

=

PILOT

RADIO
Model 193

PILOT

RADIO
Model 393

PILOT

RADIO
AC-DC423

PILOT

RADIO
AC-DC304

Now the world-famed Pilot long-distance broadcast and short-wave reception is avail-

able ac moderate: price in the 3-band Pilot model 193. Repeatedly in Side-by-Side Tests

model 193, which is guaranteed to outperform all 8-tube sets of othet makes regard-

less of price, has brought in distant stations which could not be heard at all on sets of

15 to 25 tubes. This set, engineered for maximum efficiency in each circuit, runs rings

around other makes where extra tubes are used to make up for

less efficient design. Your local dealer can order this Pilot Radio $5 450
for you. P

Just forget all the claims you have read about various radios, and let the sets speak for
themselves in a Side-by-Side Test against the Pilot model 393! Make this Test against
sets of higher prices which you would expect to do better, and against sets of more
tubes which should do better! When you hear the Pilot 393 outperform them all, you'll
understand how Pilot’s superior performance on long distance broadcast and short
waves has built up Pilot Radio Corporation’s world-wide sales and

service organization in 92 foreign countries. Your local dealer can $6 750
order this Pilot Radio for you. whin

Pilot Radio, the largest manufacturers of DX all-wave AC-DC sets in the world, has
now perfected a totally new type of AC-DC set which makes obsolete all AC-DC radios
of 6 to 9 tubes. This new receiver is the 3-band model 423, with BEAM POWER AM-
PLIFICATION. The new Pilot BEAM POWER circuit, with the new tube specially
developed for the Pilot 423, delivers performance such as has never been approached
by any AC-DC set of moderate price. When you make a Side-by-Side Test with the
Pilot 423 you'll agree that this new Pilot model has made all other

AC-DC sets of 6 to 9 tubes seem simply antique, by comparison. Your $ 5 290
local dealer can order this Pilot Radio for you. i

s

The very &);ne of the 11-tube, Super-Power, AC-DC “Challenger” invites comparison!
Indeed, Pilot Radio has always encouraged the use of the Side-by-Side Test, rather
than idle claims, as the conclusive and indisputable proof of Pilot’s superior perform-
ance. Right in the heart of New York City where receiving conditions are the worst,
on steel ships filled with DC equipment, in far away parts of the world where the
nearest station is mpore than 2,000 miles distant, the Pilot 304, operating on either
AC or DC, delivers reception on broadcast and short waves equal

to the finest straight AC sets. Your local dealer can order this set $9450
for you. —

SEND FOR FOLDER DESCRIBING PILOT RADIO 1937 MODELS

Pilot

Radio Builders

/% N

_ e

Radio

Corporation
Since 1908

37-01 THIRTY-SIXTH STREET, LONG ISLAND CITY, NEW YORK
CABLE ADDRESS: PILOTRADIO, NEW YORK

>
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