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. Woerld
Globe
No. P-100

e glenwand for
The 127 g1and-

Thls Leautiful floor medel globe fills
a glohe of thls Iype at a poputar price,
Al

ard hall szhow rodinent Internallonal shorl-wnve
[ stat stent Toules, oceul eurrenls.  mounialn
neak vith  hedizhig. prinelpal  rallrouds, Lindhergn's

eht and other Imporiant dala will be found clearly {

vrinted on the glohe.
The ball is mounted in a fully gradualed. geml-mer-
n. The solil walut Base has heen gravefully pat-
crued to harmoulze with the interior of home or oftice.
The base s sturdily constructod
A beautifully illustrated. 32-page hook. *The Stery of
Ihe Globe” is included with this model. It is full of
interesting facts. ineluding the Question and answer

globe-qame,  Height of stand. Including s395

12" glohe—34”. Shipping weight—I12 [hs.

PRICE .
| —_— - — _l
World
Globe
NO. P-75
Thic besutiful 7” jtadio Glohe. with 55 prineipat international

short-wave stations and eall letters.
ring. with a sturdy spun steel huse.
afy hronze.

The highly glazed surface of this hall is scrutch-proof as well as
water-proof. 1t shows 2,508 plzce names; i) s printed In seven, rich.
beauthful eglors,  Important zeorraphle informathon such as:

Lind-
hereh’s HHEhL Bynl's trasels through Little Amerlca.
te. wil be fomd on the map. Heighi—10".  Ship- sc
oing welght—23% 1bs. PRICE.. - SR
ORDER YOUR GLOBE TODAY!

is_ateraetively mounted in a halt
The stand is finished in staty-

0 suoRrT waAvE CRAFT swc..36 |
l 99 Hudson $t.. New York. N.Y.
Gentlemen: Enclosed you will find my rembttahce of I
I ¢ v fOF which please shlp me the fellowin: 1
Worki Globe.
| () World Globe No. P-75 @ $ .85 I
( ) World Globe No. P-88 @ 1.75
[} ( ) World Globe No. P-212 @ 2.95 |
l ( } world Globe No. P-t00 @ 3.95 I
I Namo ... I
I Address I
] o State I
send remittance in check or money order—rezister letter if
I it contains cash. stamps or enrrency.  GLOBES ARE I
SHi''EDY FROM OUVR WAREIIOUSE IN CHICAGO.
L F.0.B. FROM THAT CITY. '
L L T ) T T I T T I

Best and lowest priced

WORLD CLOBES

FOR SHORT WAVE LISTENERS

P| HESE rematkanle. new glohes printed in a rarlety of Panular colors are indispensahle to short-wiro
fans.  Notable among the many features of these worlil ilobes. ks that they give life-time serviee
Shori-wave fans are cuihled to determine correct |ime in various centers of the world with the aid of

these globes: dietances from oty 1o city ean be accurately estabiished,

el “Merjdian scale on many of the rlohes. Another feature fs the moveable hour seale

n pole=this fucilitates determining the hour in any part of the world,

You will be thrilled when you pul the glohe to actual nge—measyring distanees trom New York to
Mozeow: from Cape Town to Tokio; from l.0s Angeles to 1Mo e Janvire; ete. A tHat map Is deceptive for
measuring, but take a small string and streteh it across the globe, from eity to clty, and you hive the
vorrect  distnne

Each #lobe veutains a tisting of

several thousand cities in pations all over the world—spellings ennforin

to Internatjonal Beouraphle standards—all globes are of 1935 production. They contaln such lmporlant fex
thres as—traces of Admiral bivrd's recent ce to liitle amerlea: Lindhergn's [Maris IR : the Rew
Jupanese Fuplre; princiy railrosds: principal international short-wave radio statioms and call letters

fmnbortant data
ulohe maps are refined am! delleate.  Nevertheless, the lwa
i whith each color ol equal

sleamship roltes: amd other eyually

The rolors on our fine handinade or Library
typres have an essentiul charucteristle in comunon—thelr rich color harmony
strensth hlewds into a htrmonlous color unlt.

The map surface of all modelz is protected hy
an easily he kept fresh and new with a damp clot
with age. The ITS are TN | nof
These globes add dignlly to home, oftice. studlo or luboratery

to ow
World Globe No. P-88

This 8" standard glohe, which ltas bevn the most popular
seller, Includes many line features.  You will find Mun-
vhukuo, the new Juparese emplre; thousands of place Mames.
ocean currents; famous ruins: prinefpal rallromls: Lind-
bereh's Illght; Litile America; and other esscutial data.

Wilh each of these beautitul globes You receive., FREE. a
1G-page globe-game haok Do You Know , . 7' It con-
tains 146 Questions and answers ahout curious and fascin-
ating geographle facts.

The 8~ hall is mounted in a full meridian, carefully gradu-
ated. The ring. of unhreakahle steel. is finished S 75
in statuary bropze and wold. Height—I14*.

Shipping welght—30 Tos. PRICE. oo

high. slazell. water smgd seratth proof finlzh whirch
This tinlsh will not fude. crack or become yellow

they are globes that everyode wlll be proud

U. 8. Ary Airdrnine.
Dryden. Texas.
Gentlemen
el(-em\r i# acknowledged of the “Bhott Wave World
Globe™” which wrrlvid ohoy today 1nd am very well plensed
with snme. The writer desires W thank you for atlention te
thin order ,
Tho globe wna reccived ut our loeal cxprers office this
morning. in Ked condition. Akt had never ween onc
of this 1¥pe. s uPon denonstrnting the glube ta him. he
i w7 with It imm Iy uied wrote diwn Your yddress.
that he wonld urider ppe immedintely.
=1 & 1. duchanan.
Hadw Uperutor-

i I
ea¥ing

World Globe
No. pP-2]12

The 127 standard glohe was the
firat to list principal international
short-wave stations and eall letters.
On this map are printed 67 promi-
nent short-wive stations—quieckly
recognized since they are printed in

red. They are aceurate and up-to-
date.

Such data as: steamship routes,
ocean currents, mountain peaks,

prineipal railroads. Lindbergh's tight,
and other usefui information will be
found on the globe. There are over
5.000 place names shown.

This attractive globe iz highly
<uitubie for home. studio, school or

office. It is extremely low in price
when compared to its heauty and
utility value.

A 32-page booklet. well iltustrated. en-
titled *The Story ol the Globe'™ is included

with this world globe. Ilefsht—
16% ", Shipping  weight—6% S 295
Ibs. D'RICE. ~

All giobes are carefully packed in original. corrugated protected, cartons, as-
suring safe delivery. ORDER BY NUMBER. Send cheek or money order,
plus sufficient postage for delivery by parcel post. Globes ure shipped from
our Chicago warehouse. Register letter if it contains cash, currency or
stamps.  Specify if shipment is to be sent express collect. ALL ORDERS
ARE FILLED PROMDPTLY.

SHORT WAVE CRAFT

99 HUDSON STREET,
NEW YORK, N. Y.
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Read whal fiappened

VES 7 )

I'll take your training
That's what S. J, Ebert
said, He has made zood
money and found success
in Radio.

fo these[ wo7

interested.

I'm not

I That’s what this fellow
said, Today he would
be ashamed if | gave you
his real name.

will Train You at Home in Spre Time

for a GOOD JOB IN RADIO

These two fellows had the same chance.
They each clipped and sent me a coupon,
like the one in this ad. They got my book
on Radio’s opportunities.

S. J. Ebert, 104-B Quadrangle, University
of Towa, Iowa City, lowa, saw that Radio
offered him a real chance. He enrolled.
The other fellow, whom we will call John
Doe, wrote that he wasn’t interested. He
was just one of those fellows who wants a
better job and better pay, but never does
anything about it. One of the many who
spend their lives in a low-pay, no-future
job, because they haven’t the ambition, the
dot:irmination, the action it takes to suc-
ceed.,

But read what S. J. Ebert wrote me and
remember that John Doe had the same
chance: “Upon graduation I accepted a job
as serviceman, and within three weeks was
made Service Manager. This job paid me
$40 to $50 a week compared with $18 1
carned in a shoe faetory before. Eijght
months later I went with Station KWCR
as operiator. From there I went to KTNT.
Now I am Radio Enginecer with WSUI, 1
certainly recommend the N.R.I. to all inter-
ested in the greatest field of all, Radio.”

Get ready for Jobs like these. Many
Radio Experts make $30, $50,
$75 a week

Spare time and full time set servicing; in-
stalling, opcrating, maintaining broadcast,
aviation, commercial, police, ship and tele-
vision stations. Opportunities with Radio
dealers and jobbers. A service shop or re-

Get my FREE LESSON on Radio
Servicing Tips

111 prove that my training Is bractical, money-making in-
fonmation. that It I3 casy to understand- T I s ust
what ¥ou need ‘o wmasler Radio. My sam lesson text,
“Radio Reecivine roubies—the Cause aml Remedy'™ covers
a long list of Ralio re-
eeiver troubles In ALCL, Ty,
€., hattery. universai. au-
to. T.K.F., suber-hetero-
iy, all-wave amd other
types of sets. And 4 cross
reference system glves you
the probable cause and a
quick way tu Jocate and
remedy these set troulvles.
A special section s de-
voled 1o receiver eheck-up,
allenment. helancing. neu-
Iralizing and testing. Get
this lesson Free, Nu ub-
Jigatlon. Just maii coupon.

agree in writing to refund your money if
p you are not satisfied with my Lesson and
I want to help you. TInstruction Service when you graduate.

If you are earning )
Many Earn $5, $10, $15 a Week in
L= R R (S Spare Timé Wh'ile Learning

LTSGR T That's what many of my students earn in
5 » D whna & ' v [§

youl, pay. Ho“e",el’ spare time while taking my course. I send
I will let you decide you Extra Money Job Sheets containing
that. Let me show lltésted 1tjlalns tnnl;l ideas ltoslz'ng;pt _\'(;L; (;1000 it.

. any students have nade 0 mn
you thF I have done spare time while learning. Nearly every
for others, what [ am |, ¢jghborhood offers a spare time service-
prepared to do for man an oppertunity to make good meney.
ou., Get m book, I'll show you how to “cash in"—show you
zead it over {lnd de: why my Course is famous as “the Course

’

: that pays for itself.”
cide one way or an-
other.” J. E. Swith. Find Out What Radio Offers You

Mail the coupon. " My book is free to any
ambitious fellow over fifteen vears of age.
It tells you about Radio’s spare time and
tail Radio business of your own. I'll trnjn full time opportunities—about my Course,
vou for these and other good jobs in con- what 1 give you, what my students and
neetion with the manufacture, sale and graduates do and earn. There is no obliga-
service of Radio sending and receiving sets, tion. Act today. Mail coupon in an en-
auto Radios, loud speaker systems, short velope or paste on a lc postal card, Do it
wave sets, etc. right now.

J. E. SMITH, President
National Radio Institute, Dept. 6AB3
Washington, D. C.

Save Money—Learn at Home. Money
Back Agreement Protects You
Hold your job. I'll train you quickly and
inexpensively right at home in your spare
time to be a Radio Expert. You don’t need
a high school or college education. My
50-50 method of training—half with les-
sons, half with Radio equipment—gives you
broad practical experience—makes learning
at home easy, fascinating, practical. I will

1. E. SMITH, President, Dept. 6AB3

National Radio Institute, Washington, D, C,

i Dear Mr. Smith: Without oblization, send me in the Sample
Lesson and your free book about spare time and full time

. Radio opportunities, and how I can train for them at home

' in spare time. (Please write plainly.)
| |
B FAME o i AGE oo
B OADDRESS o oo+ e e e e e e
| |
LCuT

-
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Features in the February Issue
Another S-W Receiver for the Beginner, by Walter C.
Doerle.
Metal Tube T.R.F. Receiver, by M. Harvey Gernsback.

5-Meter M. O. P. A. Transmitter using Three 89 Receiver-
Type Tubes, by George W. Shuart, W2AMN.

Universal “Tester” for the Ham and S-W Experimenter—
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H. WINFIELD SECOR
Managing Editor

GEORGE W. SHUART,
W2AMN
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Certified Circuits

@® SHORT WAVE CRAFT goes

to a large expense in verify-
ing new circuits. When you see
this seal it is your guarantee
that such sets have been tested
in our laboratories, as well as
privately, in different parts of
the country. Only “Constructional-Experimental”
circuits are certified by us.

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

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

R

OUR COVER

“Merry DX-mas” is the title ¢f this month’s cover
illustration. It incorporates the twe principal Xmas
thoughts uppermost in the mind of every short wave Fan
and Ham—a new radio receiver for Xmas; one that ean
“step out™ and bring in that “DX™!

ey e

. P R N N WY
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STUDENTS BUSY AT WORK IN LARGE COYNE SHOPS

your payments.

515

ear
RADIO

PayTuilion-aftep
Graduation Plan!

Train for Radio in 90 days, right here in the lzﬁ
Coyne Shops — not. by correspondence — but on r

Radio, Sound and Television equipment. Mail the
coupon below. If you are short of money I'll send you
all details of my finance plan and consider your appli-
cation, If accepted, you won’t have to start paying
tuition back until five months from the date you start
school, and then you'll have over a year to complete

Tremendous Developments Ahead
in Radio and Television!

ERE is YOUR opportunity to cash in. Every day brings news of new developments in every branch of Radio and Television, with
more opportunities, more jobs, and a greater future for the trained man than ever before, I consider the fellow who is ambitious
enough to want to get ahead by taking my Training, worthy of my help. MAIL THE COUPON BELOW and you can prove to me that
you are willing to spend just 12 weeks in the Coyne Training Shops learning Radio. Then, P'll tell you about my finance plan which has

enabled many to get complete Training and pay tuition back later.

Learn By oing In 90 Days

1 don’t care whether you are 16
or 45. It makes no dilference to
me if you don’t know an oscilla-
tor from a spark coil. You don’t
need any previous experience or
advanced education to master
my Shop Training. Don’t let lack
of money hold you back from
getting all details of my amazing
plan.

MANY EARN While
LEARNING

If you need part-time work to
help pay your living expenses and
will tell us your problems we
may be able to help you as we
have thousands of others. Then,
in 12 brief weeks, in the great
Training shops of Coyne, you
will learn on a wide variety of
modern, up-to-date A. C. Super-
heterodyne sets, oscillators, ana-
lyzers and test instruments. Pre-

are for Amateur Broadcast, or

elegraph Radio Operator’s Li-
cense and to know all code and
Dept.of Commercerulesforagov-
ernment License Examination.

TRAINING

By Actual Work
No dull books . . . you get indi-
vidual training . . . real actual
work with only the theory you
will need. Building real radio sets,

COYNE

Auto Radio Instruction

Prepare For Jobs
Like These
Here are a few of hundreds of posi-
tions in the Radio field. My free em-
ployment bureau gives you life-time
employment service.

AIRCRAFT RADIO OPERATOR
SHIP RADIO OPERATOR
RADIO SERVICING
PUBLIC ADDRESS SYSTEMS
BROADCAST STATION OPERATOR
TALKING PICTURE STUDIOS
TELEVISION LABORATORY MAN

H. C. LEWIS, President

RADIO & ELECTRICAL SCHOOL
500 South Paulina Street

Dept. 16-2K

Home of Coyne Shops

doing radio wiring and testing,
trouble-shooting, repairing and
servicing. That’s a glimpse of
how we help to make you a Radio
expert, and fit you to qualify for
jobs leading to the biggest pay.

Jobs - Pay - Future

“I got my present job two days
after graduation, at shorter hours,
and wages increased 60% over
myold job,” reports Arne Wiklem
of NMinnesota. ‘1 have my own
shop, own a real car and make
fine money in the radio busi-
ness,” writes E. Allen of Mon-
tana, “‘All thisis possible because
I came to Coyne.” And I could

go on quoting from hundreds of
Icttersof successful Coyne Trained men.
What they have done, you should be
able to do.

Electric Refrigeration
Air Conditioning

Right now I'm_including my new Elec-
tric Refrigeration and Air Condition-
ing course at no extra cost.

This is our fireproofl mod-
ern Building wherein is
installed thousands of
dollars’ worth of Radio
equipment of all kinds.
Every comfort and con-
venience has been ar-
ran‘fcd tomake you happy
and contented during
your Training.

Founded 1899

SE—

Chicago, I11.

Please mention SiorT WAVE CRAFT when writing advertisers

www americanradiohistorv com

GET THE FACTS

Coyne is your one great chance te
get into Radio. This school is 36 years
old—Coyne training is tested—proven
beyond all doubt—endorsed by many
large concerns. You can find out every-
thing absolutcly free. Simply mail the
coupon and let me send you the big,
free Coyne Book with photographs. . .
facts . . . jobs . . . salaries . . . Oppor-
tunities. Tells you how many earn cx-
penses while training and how we assist
our graduates in the field. This does
not obligate you. So

act at once. i

MAIL ( N\
Coupon '3
Today for
FREE ?
BOOKO S -

o 00T A

H.C. LEW]IS, President

Coyne Radio & Electrical School
500 S. Paulina St. Dept. 16:2K, Chicago
Dear Mr. I ewis: Without obligation send me your

big free catalog and all details; also tell me all
about your *‘Pay.Tuition.After-Graduation’® Plan,
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ind this

radio. Sooner or later,

fill the job?"*
You also realize that,
many branches of the radie art
as thoroughly as you sheuld.

IT 18 always the well-trained man whoe wins

out over the horde of thousands of superfi.
eially trained and incampetent men.
magazine because You are interested in
the time will eome when
you will wish to eash in on Your knowledge.
chanee may eome over night, and then the big and
vital question will be, **How well equipped am ) to
You are in radlo beeause You like it.
at the present time,

Knowledge. these days, ean
be goften cheapor than ever before.

You are read-

Your

there are
which You do not know

it Isn't necessary

CUT PRICES

ON RADIO
BOOKS

radio.

for you to go to college to become proficlent In
Start today, te build a REAL radic library
and become acquainted with all branches of this
9reat and growing art.
world's best radio books,
ket for the really important books in radio; so that,
no matter what braneh you are interested in, you can
pick out tho best books that are now printed, Start,
now, to build a completo radio library.
have to get all the books at ones, but make up your
mind to get one book a month;
chance comes, you will be fully equipped to win out over
the others not so well squlpped.

In this page are listed the
We have combed the mar-

You do not

so that, when your

IMPORTANT—AII prices have been drastically reduced—many new books.

SHORT W A VE WIRELESS|
COMMUNICATION, by A. W.
Ladner and . R. Stomer. Cloth

covers. 3ize 61‘3" 1348 Dpages. 200
tllustrations, 12 plates,

Price .. ——rg——— $3.46
Hhurt wave eIperimenters who

nave grown out of 1-tu ts will
vevel in this book. which tells the
“how come’* of short-wave opera-
tion. A good portion of the vol-
ulne is devoled o the amateur and
commercial aspects of 8. W
lr\lll!llllsll:il—

SHORT WAVES, by C. B. Leutz
and R, B. Gable. SUM  (overs.
Size 639", 381 pages, 238 illus-
teations. I'rice was formerly $2.93.
NEW PRICE NOW.

prepaid

THE RADIO AMATEUR'S
HANDBOOK, (New Revised Edi-
tion), by A. Frederick Collins.
Cloth covers, size 5%xT&” 394

%.rﬁ: 114 lllustrations. $1 .97

If you wish to become s radio
amateur (radio ham) thls book
tells you how. FEverything tn re-
ceiving and trgnsmitter sots and
how to bulld them.

RADIO THEORY AND OPERAT-
iING, by M. T. Loomis, 5th 7Te-
vised Edition, Cloth-bound: size
5%x8x1%” thick; 1.000 pages;
over 800 1llua.; 450 review ques~

tions and spawers. $4 38

Price

The Dbiggest and
book on short wares.

(Il'ﬂ’l QVI‘I’,
imakinable phase, incl S,

ernen in textbook style. & tre-

»uberheterodynes, Television, Au-
craft Itadie, Ultra Short Waves.
hirectional Anhhnae. elec. The
authofs — are mous  short-wave
aulhorities, Tlus is the best book
on Short-Waves in_print today.

PRACT!CAL. TELEVISION, by
E. T. Llrner.’ Cloth covers, size
SuxBi”, 22 pages,

127 lllustrations. Price $3.69
Thls book explains television in
full, inciuding elementary prin-
ciples. photo-electric cslls, and all
important types of lelerision sets
as well an basic principles of op-
uica. lmegas. mirrora, lenses. otc.

OFFICIAL SHORT-WAVE
RADIO MANUAL. Volume |, hy
flngo Gernstrack and H. W. Secor,
with 352 pages, illusteations. Flex-
ibly, Looseleaf Leatherette Binder.
8ize Ix12” Price 2 00
I'repabd... L)
The one and only shert- wave manual
published. Contains constructional
inforination on the most imMbortant
Short-Wave Receivers, sections on
S.W. ‘Transmitters, Ultra Short
Waves. S.W. Beglnner's section.
it winding, A.C.-8.W. TPower
1'acks. klnks, ete.. for 8.W. Ex-
perimenters, sevtions on S,\WV. €
serters, Antennae, SuDerhetero-
dynes. Amateur 'Phome Transmit-
ters. Super ilegeneration in S.\W.
Receivers. S.W. Therapy. 8.W.
Physles. ete.

ELEMENTS DF_RADIO COM.
MUNICATION (Second Editien),

by Juhn . Mur:cmﬂ Cloth cov-
ers, eize @ 9%, 288 pages,
21 lllultralionl

I'rice ... ..., .

An Intmdudory vulume written
in easily understandahle style, to
the more comprehensive, °Prin-
cinles of Radlo Communicatiom.'
AUDELS RADIOMAN'S GUIDE,
by Frank D. Grsham. Cloth covars
{fiexible), siza 5x6%."”, 220 pafes,
$00 {llustrationa.

Priee
A practical, conclae book present-
ing the theoretical and practical
Infotmation for the proper opera-
tlon, maintensnce and service a¢
applied to modern radlo praetice.
EXPERIMENTAL RADIO, by R.
K. Ramsey, Prof. of Physics, In-
dlana _University. Cloth ecovers,
'sl'n :?:5%". g‘!’r? pagen, 1638
‘tustrations. ce,

Poatpatd s $2'69
A marvelous book for the experie
menter Exptriments galore In
easy comPreheniible language.

of useful infor- |
mation has been erammed tnto
this thin-paper, compact reference
work. Radlo transmission and re-
ception harve been covered, ‘‘from
soud to puts.”” A truly grest book.

SHORT WAVE RADIO HAND

BOOK, by Clifford . benton. |

Paper covers, size 6%x8%~, 108

pares, 150 itlustrations. $1 |

i'rice ... .

Coll  data, circuit data. u-sunu

data. k.. and A_F. amplifier data |
in fact. let us say. *“'data of

every imaglnable sort—In coonec- |
tion with short-wave radio recep-
tion,""

DRAKE'S CYCLOPEDIA OF
RAD10 AND ELECTRONICS, by
iII. P. Manly. Cloth covers. size
619, 1050 pages, 1080 illustra-

tion. Price ...

The largest work of l!l kind ever |
put batween Lwo covers, New and |
up-to-dale; a standby for avery
radio map.

FUNDAMENTALS OF RADIO.

size 9x1L”, over 2. Oim Tllustrations,
over 400 l’ages. ’rice 00
Prepaid $3

Whether for public address work,
receiver diagrams or tube data,
every conceivahle kind of radio set
information needed will be found
in this greal service manual,

OFFICIAL RADIO SERVICE |
MANUAL, Volume 5. by Huxn
ternsback and C. Walter Palmer.

Ftexible, locseleat leatherette
cover. slze 9x127. orver 3.000 II-
fustralions, over 1.000
I'einted on thin hible

Paper, Price DPrepaid ...

This 1935 Manual is the most |
Authentic and elahorate service
guide ever used in the radle field.
There has never appeared such 3
complete radio manual as this one,

HOW TO

as  shown.
S. enly.

postage Is nst

We eanntt shio C, 0, D,
Some of the books

o R D E R \gl';l ub' shipped by express eolleet if suMclent

Our prices are net,
sent Dl‘wlld
}.  Theis that are not thus listed

tnefuded by you.

FOUNDATIONS OF RADIO, by

ftudolph L. Dunean. Cloth eovers.
slze 834x8°, 246 pages, 145 1Hus-
tratinns.

e paar  $2,47

This textbook glves you the funda-
mentals of eleetriclty as applled
to radlo. Tt equips you for further
study in the fleld of radin.

EXPERIMENTAL RADIO EN.
GINEERING. by Joha H. Maores-
croft Cloth covers, slze $19%,

346 pages. 250 lllu $3 46\

tratlens.  Price ...
A ntudent’s book: &evoted to the |
prineipies of radle apparatus; in-
tended to accomDany a course In
e'eetricity. The best of its kind,

[ 1llustestlons.

RADIO CONSTRUCTION. AND
REPAIRING, by James A. Moyer

BOOK. by Keith [enney.

and John P, Wostrel. Cloth cor- | ihle [Leatherelte, size 4%xi”.
ors, size 835, well Lllustrated. new | 581 pages. 482 illustra- 88
revised fourth edition. containing | tions. Price... .

444 pages, still remain-
ing at the same price .

The diagrams
vmrlh the price of the hook

THEORY OF VACUUM TUBE
CIRCUITS, by Leo James Peters.

Cloth covers, size 6x59”, 226 {llus

trations, 228

Trelee .
It is one thing to ‘‘connect &reen
lead No. 1 to pink lead No. 4.

but it iz another to know why the
Read this
and learn the design factors

connections are made.

in tube circuits.

PRINCIPLES OF RADIO COM- J
More- | and C.
Prof. of Electrical Engin-
eering, Columbia University. Cloth
98% pages.

MUNICATION, by J. H.
croft.

covers, size 9%x6',
Drofusely {llustrated.
Price

of radio.
as does no ether book.

$2.50

A handbock that every radio set
uner and general student must
alons are

.‘Dazes.-sz .98

Each of the 23 sections has been
written by a specialistl [ncludes
valuable data on talkies and
short waves.

RADIO SERVICE MAN'S HAN-
DY-BOOK WITH ADDENDA

size 8212, 200 pages. 400 Illus-
trations.

Price prepaid. $1 .49

The Service Aan‘s standby. Con-
tains the latest practical informa-
tion en radio servicing.

TO PASS U.S. GOVERN-
NT RADID LICENSE EX-
AMINATIONS, by R. L. Duncan
E. Drew. Flexible covers.
size 914%7*". 170 pages, 92 {llus-

.89

aDpendix.

7 35 I Thbe most |mn';u-um hook on the |
ubject ever I

THE radig classic, by the dean | fone Tngle wpich i et

Covers entire radio art

ronceivable angle which wlil telp
you to pass a radio license ex-
amination successfully.

DATA SHEETS. Klexible covers, |

RADIO ENGINEERING HAND-! IIAODNIO
“lex

OPERATING QUES-
3 AND ANSWERS. (Revised
Fifth Edition), by Nilson and
Hornung. Cloth covers, size 5%z

trations. Peiee - $2.47

Contains over 600 nueumnl and
angwers covering all phases of
l{eensed raidio eperation. Kevised
to contain much new material.
Nothing better ln print.

RADIO PHYSICS COURSE (2nd
enlarged edition). by Alfred A.
Ghirardi. Cloth covers, size 7

9%“, 892 pages, Slu ulunrnlons.

e -
The finest nnd most popular book
on electricity and radio. Each
subject 1s clearly diseussed. with

the ald of dozens of excellent
drawings hapters on talkles,
television. electronics and service
work, etc. Higgest buy In radie.

5 METER RADIOTELEPHONY,
by Frank Jones. 52 paKes. #9
IIlus Per copy.

postpald. -
Here you learn to construct a va-
riety of 5 meter transcel¥ers and
antennas. Weitten by the designer
of the 5 mefer equihiment for the
San Franclsco Bay Bridge.

We herewith present the most
kind In print today. There
well as any requirement that

o tumber of radio publishers
FOUND ANYWHERE.

Remit by _money order or certified check.

! complete colleetion of resent Important radle booka.
an exhaustive study. aclected these volumes beenuse they ropresent the foremost radlo books ef their
in aveh a great variety that we are sure It will satisty any taste as

the student of radic might have.

and OUR PRICES ARE AS

Wae publish ne ecatalog and ask you to be kined enough to order direct from this page.
shigmente will be made to you direst from the publishers. We meraly act as s elearing house for
LOW OR LOWER THAN WILL BE |

Register all cash.

We have, after

Prempt

tions. New 1933 Edi- $4 88'TH: a:nmn!ns STORY OF
. Francis Trashiell.

RADIO, by B

Moyer_and Waostrel. Cloth covers,

Flexible leathetoid vosers. Size | size TW%e5le. 298 goat
5%%x8". 96 pages, 63 illustrations. | illustrations, e
Pﬂ"ld Pricoe.. ...

prepa PR . .

This book is written for the ad- | One of the finest books on vacu-

vanced radio exhetimenter who de-
sires an intellikent umderstanding
Professor of | of what Koes on within the radio

%00k contains many heretolurs un-
published facts on this absorbing

topic,

ORDER DIRECT
FROM
THIS PAGE

um tubes. Everything worthwhile

terful manner.

ELECTRONICS, by R €. Nud-
son, Cloth covers, size fx3", 131

pages, 45 Hlustrations.

Price. e $1.95
““This book s written for the
reader whoe may wi-h to know

somethiing ahout what is going on
and who has not heretofore given
the matter mych attention,” says
the author. Head it and learn
how (ry rectifiers, vacuum tubes.

batterles, tclevision tubes, and

ELECTHICITY A'I' HIGH PRES- | other apparatus, work: get the

bI.I k AND 5 ELQU EN(‘i!ES *low down’’ on electrone and atoms.
Y onry L. rnns £OM, aper i —

covers. size T1435% ", 248 pages, ] MODERN RAD1O SERVICING

141 ilhistrations. Uul Revised and Geeatly Enlarged

Price Prepaid... ... 1. 9 Edition of Radlo Serviring Course)

A marvelous baok for the student
in electricity and radin. General

tusdamentals lead up to s com

plete discussion of every type of
Testa and Oudin hlgh-frequency

coils. Geissler tubes. etc.: con

struction
ONLY BOOK OF ITS KIND.

detalls of Tesla coils
are given in great profusion. THE

by Alfred A Ghirardt.  Cloth rov-
ers. size # x &%, 1300 pages, over
700 illustrations.
« | Price.

One of the greatest text books on
radio servicing. Containg hunireds
of facts on up-to-date servieing
methods—eonstruction and operae
tion af latest test eaulpment. auto
| radios, all-wave receivers, ete.

THE RADID MANUAL, py|RADTO ENGINEERING. by

Gearge E. Sterllng and Rnh'l K. | Frederick Emmons Terman. cloth
]\I‘usr. E.E. 2nd enlarged edition. | €OTOFS. size 8:5”, T00 pages, 425
Flexible rabrikoid ecovers. Siza | lllustrations.

538", 805 Dages. Price DT -

Everything

| Breat book

e 1" $5.88

A complete Radio Course for the
oPerator, the techniclan, the ama-
teur. the student and erperimenter.
imaginahle In  the
whole radin art Is covered in this | 1he
-the *‘radio BlIble™ of | clpeuit
" the amateur. DON’T M1SS THIS.

RADIO PUBLICATIONS

Not a hook for the heglnner in
radlo. hut a reference volume for
the techniclan who wants modern
tnformation on the desi®n and uce
of hand-seleetors. automatle vol-
ume contrel, dinde detectors, and
thotteand-and.one  pnits  and
arranfementis which have
been reeently develaped.

97 Hudson St.
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on the subject treated in a mas- | tode,

l

by R. Ramsey,
Physics, Indlana University. Cloth | receiver. The ateria] s easily | PHOTOCELLS AND THEIR AP. |
covers, size 934x6", 372 pages. | umlerstood and does not contain| PLICATION., (Second Fdition).
illustrated. complicated technicalities often| by V. K. Zworykin and E.
Price ptepald. ... - | found in other volumes. ;\:‘Lhon Cloth covers. size thﬂ‘
. —— pages. 180 illustra-
”g::s bb.uexklbu;‘l'":'yc::.tfr:d}:un.drl- FIRST P“|N6|FLES OF TECLE- tions.  Price.. $2.
tion on radio from A to Z. T ON, by A e o Cian | Poes this book tell vou why and'
covers, size 35 Dites e Bow 10 use lighi-sensitive ecll.?
H,lustratiunl Dlates. $3 4 The answer {s tha! the first edi-
OFFICIAL _RADIO  SERVICE | P’rice tlon was a “sell out,’” and the
MANUAL, Yolume 4. by Ilugo | A real review of telerlslun In de- | second editlon. brought rioht up
Geenshack and (*. Walter Palmer. | sign, construction and oDeration. | to date, 1a even a better volume.
Flexlble. looseleal lcatherette cover, | This  amazingly  comprehensive | Enouch said.

RADIO RECEIVING TUBES. by | PRINCIPLES OF RADIO, by

Keith llenney, M. A. Cloth vovers,

§ %",
$2 4“ .;lozso :I‘l?ulnth‘z:: pl"gr:e $3-46
o .

A marvelousty  written texthook
| with the latest radio Drinciples,
including screen grid and pan-
amplifiers, sic.

NEW LOW PRICE
RADIO BOOKS

Here are 14 new, up-to-date
books on every conceivable radie
subject, just nublished. Aodern
in erery sense. ALL NROOKH
UNIFORM from 64 to 72 pages;
50 to 120 {iljuxteations. All books
written by well-known radio
authors. Order by Number.

INo. 1 RADIO SET ANALYZERS

| No. 2 MODERN

RADIO VAC-
UUM TUBES
THE SUPERHETERO.
DYNE BOOK
MODERN RADIO HOOK.-
UPS, hy R. I). Washburne

No. 3
4

No.5 HOW To BECOME A
(]

No.

RADH! SERVICE MAN
BRINGING ELECTRIC
(RADIO) SETS UP TO
DATE, by C. E. Denton
No.T RADIO KINKS & WRIN-
KLES (for Fxperimenters)
No. 8 RADIO QUESTIONS &

No.

ANSWERS, by R. D
\\ '|nhln|rn

No. 9 A MOBILE RADIO &
SEH ICING

No. 10 HOME RECORDING
AND ALL ABOUT IT,

ien, . Saliba

No, II POINT-TO-POINT RE-
SISTANCE MEASURE-
MENTS by C. E. Denton

No. 12 PUBLIC ADDRESS IN-
STALLATION AND
SERVICE

No, 13 HOW TO BUILD
OPERATE SHORT WAVE
RECEIVERS, by the Fuli-
tors of SHORT WaAVE
CRAFT.

No. 14 HDW_TO BECOME AN

AMATEUR RADIO QP-

ERATOR. by M. F. Eddy.

PRICE PREPAID

$ .45
$6.00

EACH BOOK
PRICE PREIAID FOR
ALL 14 ROOKS

New York, N. Y.
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HUGO GERNSBACK, EDITOR

H. WINFIELD SECOR, MANAGING EDITOR

The CGlories of Short Waves

An Editorial By HUGO CGERNSBACK

® EVER since the beginning of radio, there has been

woven about this art a particular romance which has
kept increasing as the years went by. The thrills that
humanity got when the first important SOS was flashed
from mid-ocean and heralded the rescue of many lives, fired
the popular imagination as very few events had done here-
tofore. Then, the very idea of communication through free
space without even wires, made for romance in itself. Final-
ly, the spoken word hurled across hundreds of miles, and
lately over thousands of miles regularly by short waves—
all this has helped to bring glory to the art of radio and,
particularly, to short waves.

But then, it should never be forgotten that we are still at
the very beginning of radio in general. Qur instruments and
apparatus are still very crude. We are still groping around

tons were necessary to generate this power. In addition
to this, it required a fearful array of radio masts, with
tons of copper wire, to send the signal across the Atlantic.
Then, in Newfoundland, the Marconi operators picked the
wekak signal from the air on a 400-ft. wire suspended from
a kite,

This performance makes any l4-year-old radio experi-
menter smile today because, with a little transmitter re-
quiring a few dry cells, and an aerial strung around his
own living room, he can now call up his friends at the Anti-
podes and get back an answer in a few seconds. The en-
tire equipment need not weigh more than_ ten pounds, and
the power is less than that of a 60-watt electric light bulb.
In other words, in 34 years we have achieved the result
whereby instead of using hundreds of tons of equipment,

a few pounds give us much better rc-

radio we do not know.

David Sarnoff, president of the Radio
Corporation of America—easily the most
dynamic figure in radio today--is one
who holds these views.

In mid-ocean last month, while Mr.
Sarnoff and the writer were discussing
radio, Mr. Sarnoff proposed the question,
“What,” said he, ‘‘is radio’s biggest as-

in the dark. Most of the basic facts Imn
Radio’s

Createst Asset:

“Qur ignorance of its
future.”

sults, so far as radio is concerned.
What will the resulting picture be in
the future, when we have Mr. Sarn-
off's wrist-watch radio? Here w2
will have a little instrument, small
enough to actually slip onto your wris’,
containing a few tubes, the battery per-
haps being carried in your pocket. The

—Duarid Sarnoff X .
tiny loudspeaker is also the “micro-

set?”’ I ventured the opinion that per-
haps radio’s greatest asset lay in short waves.

“No,” replied Mr. Sarnoff. “RADIO’S GREATEST
ASSET LIES IN OUR IGNORANCE OF ITS FU-
TURE.” .

You have to let this statement sink into your conscious-
ness for a while, to appreciate its real importance. Mr.
Sarnoff, of course, means that, since we are ignorant of
what the future holds for radio, we cannot tamper with it
and work mischief with something yet unknown. He also
means that the future of radio holds much more than the
past, a thing on which probably all of us agree with him.
Further Mr. Sarnoff believes that some day in the future
you will be enabled, by means of a wrist-watch short-
Wave radio, to talk with your wife in China; if she does not
answer, it will mean that she is not wearing her wrist-watch
radio, or that she is incapacitated.

Mr, Sarnoff is quite serious when he talks in this fashion
and, while our present-day radio engineers may not be able
to conceive the instrumentalities by which this will all
come about, there is no question that we are headed exactly
toward this goal.

Consider the fact that, when Marconi in 1901 sent his
first letter “S” across the Atlantie, it required 10 kilowatts,
or over 13 horsepower to do it. Machines weighing many

phone.” When you wish to talk, you
press one button; when you wish to hear, you press another
button. The wavelength adjustment will be done autcma-
tically. Yes, and it probably will be crystal-operated too,
in order that you shall “stay on your frequency,” so that
you will not clash with Tom Jones, who a half mile away
from you, is talking to his wife—who may be in mid-ocean
on a pleasure trip. The transmitting and receiving antenna
for the wrist-watch radio will be concealed, right on your
own person, it being only a strip of flexible wire sewed
inte your suit—or dress if you are a lady—when the suit
or dress is first made by the tailor.

Will you be talking directly to your wife in China? Per-
haps not at first. You will ﬁe sitting in your automobile,
talking with the nearest telephone central, who will make
the direct connection to China, and thence, by short waves,
to your wife. The parallel to this is when you are on a
steamship in mid-ocean today, and call up your homne in
Chicago. You do not talk by short waves direct to Chicago.
The ship operator makes connection to a receiving station
at some point on the Atlantic seaboard, and then your
voice impulses go by wire to Chicago.

_ Perhaps it will be possible some day for all human be-
ings to communicate with each other directly, without in-
tervening telephone wires, but that will come much later.

SHORT WAVE CRAFT IS PUBLISHED ON THE 1st OF EVERY MONTH
This is the January 1936 Issue—Vol. VI, No. 9. The Next Issue Comes Out January 1.
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w S-W Sets

at the German
RadiovShow

sets were

M e e N A A R i iy

A number of interesting new S-W apparatus, including television

exhibited at the German Radio show. An S-W conver-

ter, also new tubes with "wing” contacts were exhibited, and a
new type of fl

ywheel dial.

Ao N ey

verter: One

to be used for

Below:

An Interesting 4-tube
German superhet

The tuning knob of this set, a
great hit at the recent Berlin Radio
Show (see right side of the cabinet
below), drives a heavy flywheel,
which is connected with a gearing
system with the large ratio of 1 to
150. The knob on the left side oper-
ates the tone and velume control. In
case the radio listener wants te
switch over to a station to be found
on a distant part of the tuning
scale, he puts the flywheel in full
swing, and a small blue ball is used
as an indicator, the ball moving
very fast over the scale.

If the hlue ball is near the desired
scale division, the lywheel is stopped
and the final exact tuning is done
hy means of the gearing which
moves the ball very slowly over the
scale. It might be of interest to
note that the manufacturer of this
{-tube superhet claims that this set
has nine tuned circuits. That means,
according to the German advertising
custom, not nine tuned circuits in a band-
filter manner. but involves all the primary
and secondary windings of the L.F. trans-
formers,

Left: The heavy fly-
wheel in front drives
a wear having a ratio
of 1 to 150, which in
turn is connected with
tuning condensers
closed by the metal
box in the back-
ground. The indicator
S of the tuning scale,
which cannot be seen
since it is fixed on the
left side of the chas-
sis, is operated by a
cable drive. This eable
lies in a groove
around the wheel.

German short-wave con-

short-wave converters, fur-
nished with anautodyne
circuit. These converters are

of television signals by
means of the regular short-
wave receiver.

Newest Telefunken
8-W receiver.

of the new

the reception

Above: Modern German television set. The
new television receiver as produced by C.
Lorenz, \.G., operates with a cathode ray
tube. The screen size is ahout 8 inches.
The image shown
is not faked as is
oftendone, through
the incorporation
of a photo in the
receiver screen
window, but is an
actual image re-
ceived by televi-
sion, showing the
announcer of the
Berlin  television
station, Miss Ursu-
la Patzke.

Below: The new

German tubes with

wing contacts in-
stead of pins.
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S TYPICAL PROMINENCE ON THE SUN —~—

The tremendsus size of a typical *'‘prominence’” on the
sun is clearly indicated in the above iltustration; note
refative size of the earth! Some of the streamers extending
from the sun are more than a mitlion miles in length; the
‘syrominence’* shown anhove measured 140.000 miles in
height, and was photographed from the Mount Wilson Ob-
servatory, Pasadena. Calif.
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NOT ELECTRIC WAVES
BUT 'STREAMS OF

CORPUSCULAR MATTER. ~——,
—PER J.RICHEY

PART OF STREAMS
RUSH.ON BY.

SUN, SPOT
'

B it I3 }
i
MAGNETIC FIELD i li
OF EARTH AT THE 1
NORTH MAGNETIC Ay
POLE. INCANDESCENT CAS|
CLOUDS EXPANCING|
C QUTWARD ABOVE |
SUNSPOT } }, ¢
STREAM OF
| | ELECTRIFIEDIONS
D | :
o] oo || * A0
PROMINENCE PROMINENCE F 4 REFLECTING] FIELD
= LAYERS AFFECT- AFFECTED
2 ED BY IONSTREAM “rapsing i
“— STREAMS OF _ Y g 4 SHOT OFF FROM  MAGNETIC
ELECTRIFIED I1ONS AN AN THE SUN ° STORMS
— . : - EARTH o L = NN ‘
orominkie 15 accomBanicd by 3 Stream O STREAMS OF NN\
_of_electrified ions. B ELECTRIFIED X
SUN  SUN 5POT PARTICLES | EARTHS\" Y \
__/ Right: note that effect on T '\
HOT . earth’s magnetic field is stronger MAGNE C el ¥ Y |
GASEQUS S b g nearer the magnetic pole. Stream F)ELE \ ANRY
CLOUL | is composed of an equal number NPT TN
- — —— ) of positive and negative ions and X B !
_ thus held together: if alt of ome o el 3 V1
":“f :“5:"_"‘5 ‘:"’“‘:‘ "":':‘ h'"‘:ha “sUB*  sign. they would repel each other MAGNETIC
spot.'” but its effect on the earth’s mag- i P
netie field and radio waves is still felt. r R B, £ 7EARTH PQLE =

Streams of electrified particles shot off by the sun, in the region of the spots, sweep across the earth and cause “magnetic

storms.”

These storms markedly reduce short-wave transmission ranges.

Solar Phenomena and
Their Effect On Short Waves

® SUNSPOTS, which are the most

conspicuous of solar phenomena,
have a far-reaching influence on radio
transmission, especially  short-wave
propagation, and the technical people
in charge of the short-wave telephone
circuits in daily operation across the
ocean, between the United States and
Europe as well as other parts of the
world, have made a special study of
solar disturbances and their periods of
recurrence. It is somewhat difficult to
believe that the sun, some 93,000,000
miles distant from the earth, can cause
magnetic disturbances on the earth of
such magnitude that during periods of
strong sunspot activity, short-wave
transmission across the Atlantic, for
example, may be entirely disrupted. At
the same time, long wave transmission,
such as that employing 5.000 meter
waves, usually improves in the daytime,
so far as transmission is concerned.
One of the aeccompanying graphic
charts illustrates an actual case of
high sunspot activity when the short-
wave transmission fell off markedly,
while the long-wave transmission actu-

What effect do Sunspots
have on Short-Wave trans-
mission—and why? |s the
range of Long Waves in-
creased? What is the length
of the average sunspot
cycle? These and other ques-
tions are answered in this ar-
ticle.

e v A g S o N S SN

ally improved during this period.

A great deal of special study regard-
ing the effect of sunspots, their cyele
of recurrence, and the probable meth-
od whercby they affect short-wave
transmission so markedly, has been
made by Joseph L. Richey, chief tech-
nical operator of the Trans-Atlantie
Control Room of the A. T. T. Co.,
in New York. Elaborate records of
solar  activities and their day-to-day
effects on short as well as long waves

www.americanradiohistorv.com

are kept and studied carefully.
The rotation period of that part of
the sun in which sunspots most fre-
quently appear, is about 27 days. This
rotation frequently causes a variation
in short-wave transmission efficiency on
the earth, for the reason that the elec-
trified particles radiated from the sun
in the region of high sunspot activity,
will sweep across the earth every time
the sun makes one revolution. If the
activity producing a certain spot or
spots on the sun should subside while
the sun is making one rotation. then
the next time the spot comes aroun
into a position where it faces the earth,
there may not be much of a terrestrial
effect noticed. Another peculiar thing
about the effeet of sunspots and the
radiations of electrified particles shot
out from the sun, which cause mag-
netic disturbances in the earth’s field,
and markedly affeet the transmission
of radio waves, particularly the short
ones, is the fact that effects of this
nature have been chserved when ap-
parently very few or no spots have
(Continued on page 559)
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How Waves are Propagate

From Different Antennas
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Fig. 1 shows progressive development of electric field about a half-wave doublet,
in a reflector to a receiving doublet also mounted in a reflector.
3 shows vertical and horizontal radiation patterns for a ve

pole aerial, Fig.
zontal radiation

wires. Fig. 8—vertical and horizontal radiation patterns about

® THE wide popularity of short waves
today has caused many students of
the subject to ponder the subject of
short-wave propagation and the ac-
companying drawings have been pre-
pared to provide the layman with a pos-
sible exlanation of the mystery.
While the doublet antenna, common-
ly comprising two equally balanced
arms or radiator elements, as shown in
Fig. 1, (a half-wave doublet is illus-
trated} is mostly used in short-wave
work for receiving the signals, (usual-
ly each arm is one-fourth wave long)
it has also been employed for transmit-
ting purposes, especially in the case of
ultra-short waves a fraction of a meter
long. In some of these applications,
where waves only 1.3 meters long are
employed, (a 56-mile link is in daily
operation between two islands of the
Hawaiian group) the transmitting and
receiving aerials used until recently
were small dipoles or doublets, placed
in the focus of reflectors. The doublets
were so-called half-wave units, each
half of the doublet being one-fourth
wave long. Recently a multiple dipole
acrial has been substituted for the di-
poles and parabolic reflectors. It is in-
teresting to study the progressive de-
velopment of a wave, as shown at A,
B, C, D, etc., in Fig. 1 and to note how
a detached loop or free space wave is
finally whipped off the antenna, which
phenomena occurs as the electro-static
waves and their magnetic components
continually form and expand on the
doublet, similar to the effect of drop-
ping a pebble into smooth pool of water.

(Refer to the October issue for charts
showing simple explanation of how
waves are formed.)

In Fig. 2 we see a number of inter-
esting factors concerned with the pro-
duction of radio waves about a vertical
antenna. The first striking thing that
will be noted from the diagram is that
it has no radiation directly overhead.
The waves spread progressively out-
ward from the vertical antenna wire.
As explained by several different au-
thorities in a discussion of aerials, it
is best to consider the vertical grounded
aerial as a doublet, the wave generation
and propagation being similar to Fig. 1,
excepting that in the case of Figs. 2
and 3 the lower half of the wave, shown
by dotted lines at A2, A2 does not pene-
trate into the ground as shown, but
theoretically it can be considered that
it does so. In this way a clearer con-
ception of the shape of the wave radi-
ated from the antenna is obtained. The
diagram A3 in Fig. 3 shows the hori-
zontal radiation, equal in all directions,
looking down at the top of a vertical
antenna.

e e o o o o B

The next article will cover
radiation and wavelength re-
lations of short-wave aerials
of the directive type.

i PPN O U S Uy " Py
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1A shows waves passing from doublet placed
Fig. 2 shows formation of waves about a vertical antenna,
rtical grounded antenna.
5 illustrates horizontal radiation from aerial with a reflector one-quarter wave hehind it, Fig. 6—Directive hori-
from aerial array with reflector one-quarter wave behind it.

Fig.

Fig. { shows radiation from multiple di-

Fig. 7—Concentrated heam from a reflector made of

an inverted “L” aerial.

The same rule holds for the vertical
antenna where it is employed for recep-
tion, i.e., it receives equally well from
all directions and manifests no direc-
tional characteristics in the horizontal
plane.

Looking at Fig. 2 for the moment,
we see that the electro-static waves
move along horizontally outward from
the antenna, the magnetic components
of each wave being at right-angles to
the electro-static field. The meaning
of wavelength is also shown in Fig. 2,
and the circles indicating the magnetic
field are shown with dots and crosses,
the dots within the circles indicating
the heads of arrows and the crosses the
tails of arrows. Note the changing po-
larity of the magnetic fields as well as
the electro-static waves as we move
progressively from one wave to the
next, It must be remembered that these
waves are circular like the rings or
ripples on a pool of water when a peb-
ble is dropped into it, as explained in
the first article on antennas in the
October issue.

Also, the waves expand spherically or
in three dimensions, the same as if you
repeatedly deflated and expanded a toy
balloon.

One of the newest short-wave aerials
is that known as the multiple-dipole
shown at Fig., 4, The maximum direc-
tional activity of this antenna is at
rightangles to the array, as shown in
the diagram, and unless a set of re-
flection wires or rods spaced say a
quarter of a wavelength from it are

(Continued on page 558)
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4-tube performance.

P

quiet operation.

With the present-day tubes, a very satisfactory battery-
operated receiver can be constructed at an extremely low
cost. It can be built in the old bread-board fashion, with
remodeled hroadeast receiver parts.
sults obtained with the modern electrified sets are to be
duplicated, the battery-operated receiver should be con-
structed, with the same high-quality parts and using the
conventional A.C. receiver design.

The battery-operated receiver, or any receiver for that
matter, using more than one or two tubes, should, by all
means, employ a tuned radio frequency amplifier.
amplifier, while it does not increase the selectivity, does
increase the sensitivity tremendously, and allows more ef-
ficiency and stable operation of the regenerative detector.
The receiver shown in the photographs. and ocutlined in
the accompanying ecireuit diagram, employs three tubes,
although 4-tube performance is obtained.
diagram, we find that a type 34 R.F. pentode is used in the
T.R.F. stage; inductive coupling is used, to increase gain
and stability, between the R.F. stage and the detector.
This detector is a type 30 triode. (Continued on page 550)

® WHILE electrified receivers, i. e., reccivers
) operated directly from the A. C. house circuit,
have become the standard in performance, there
" are still many short-wave “fans’ who cither are
not equipped to build and operate an A. C. re-
ceiver, or prefer battery-operated sets because of their

However, if the re-

Glancing at the

This

- Improved e

3-Tube
DOERLE

For Battery Operation

Here is a 3-tube receiver that actually gives 4-tube
performance! |t operates directly from dry batteries
Front view of the 3-tube battery-operated receiver, which gives and gives the utmost in simplicify. SGNSH’BVH’Y and
signal strength.
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This diagram very clearly shows how to wire the improved battery-operated Docrle receiver described above.
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® NEARLY cvery amateur., who is interested in the

d-meter band. has at some time, like ourselves, wanted a
really portable transmitter and recciver. The logical solu-
tion of course ix a trouseciver, 1Sven considering the few
“nasty things” certain people have =aid of themm. We agree
that a transceiver, if not in the hands of a discreet person
can kick up more noise and fuss than two Madel-T Fords.
But, there iz no reason why the receiving position of the
switch should create as much noise as the transmitting
position.  Most transceivers do not employ separate low-
frequency oscillation coils and depend upon very high plate
voltage and a small grid-leak to produce super-regeneration.
This type of detector will no doubt radiate a strong signal
and interfere with other near-by receivers.

In this receiver we use a regular inferruption-frequency

Here is a 5-meter Transceiver that can be
carried on hikes or any similar excursion into
areas where no electricity is available. It is
extremely light in weight and entirely self-pow-
ered; the batteries are contained in the carry-
ing case, and it is capable of working a distance
of 15 or 20 miles. It uses midget tubes manu-
factured in England, but which are available in
the United States.

transformer to obtain super-regeneration, thus allowing the
detector to be operated at lower plate voltages during re-
ception and consequently causing much less interference.
A xeparate tube could have been used for the low-frequency
oscillator, but would not have helped in the least. So much
for the arguments against transceivers.

The most important features of any transceiver are the
weight, size, and scrviceability. We can huild transeeivers
that are muth lighter and more compact than this one. hut
if the “rig” only operates a halt hour or so, what good is it?

The tubes used in thix set are manufactured in England
by the High Vacuum Valve Co,, Ltd.. and are obtainable in
the United States. These tubes ave about the size of our
American peannt tubes, but have the advantages of a type
30 in that the filament only dvaws .06 ampere at two volts.
The 30’s may be used if there is space in the box used to
house the “rig.” The peanut tubes require 14 amperve which

SHORT WAVE CRAFT for JANUARY,

-Meter Transceiver

1936

The battery-op-

erated Trans-
ceiver ready for
a (S0.

|~ not so good for small batteriex and for this reason the
30 1= the hetter of the two.
Until just recently the transceiver was

handicapped by
large batteries. But this past year has seen astounding
development in the manufacture of small batteries. The
two 45-volt B batteneb used in thls rig furnish 90 volts and
each measures 2% x 1 3/16 x 1% inches and weighs only
3 of a pound Each unit is a iu]l fledged 45-volt battery
with a 22.5-volt tap. The “A” battery ix a 3-volt affair and
measures 214 x 3% x 13 inches and this only weighs '2
pound. Quite an advantage, these small batteries especially
in small portable receivers and transmitters such as this one,

The entire transmitter-recciver unit is built into a wooden
box which is covered with black paper, a sort of instrument
box readily obtainable from radio stores. The particular
box used is 6% x 9% x 53 inches. outside dimensions, al-
though any convenient size may be used. The pane] is
aluminum 5% x 8% inches and has a shelf 5% x 4 inches.

All of the apparatus is mounted above that shelf except-
ing the three winding transformer, the modulation choke
and a few by-pass condensers.

In the photos of the rig, we have three views, one front,
one back, and one of the underneath side of the shelf. In

This view clearly shows how the parts are mounted.

wWwWw . americanradiohistorv.com
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the front view we see the 0-25 milliammeter at the top, the
mnain dial in the center, the two antenna posts to the right
and the “send-veceive” switch at the left. The two knobs
are the regeneration control and the fitament rheostat. The
two jacks are for the earphones and the microphone. These
last two items fit in the cover when not in use making it
completely self-contained.

The rear view shows the detector tube in the center of
the shelf and the audio tube to the left of it. Behind the
audio tube is the interruption-frequency transformer. The
split coil and the antenna coil are on the right of the de-
tector. The double-pole-double-throw switch is also shown.
This switch has an extra single circuit switch which con-
trols the microphone. This switch happens to be an old one
used on battery sets of a few years back, however, a modern
toggle type would serve.

Referring to the diagram we see that the same battery is
used for the filaments, “mike” current, and bias on the
audio stage. This was done to preserve space but the
builder may use separate units. In switching from receiv-
ing to transmitting the grid-leak of the detector is changed,
the plate circuit is cut loose from the transformer and con-
nected to the plate of the audio tube, which is then a
modulator. This puts the full “B” voltage on the detector
which is now the power oscillator and feeds R.F. into the
antenna coupling coil. The microphone circuit is also closed.

The transformer is a common transceiver type which has
two primaries, one for the mike and another for the output
of the detector. The modulation choke is a midget affair de-
signed for A.C.-D.C. radios. There is no change in the
plate of the modulator as the choke, together with the .1 mf.
condenser, serves as the output filter for the phones.

One warning—do not allow the plate current of the
oscillator to exceed 5 or 6 mills (M.A.) or the tube life will
be materially shortened; the meter is used for that reason.

In the defector-oscillator circuit we show a 1 meg. grid-
leak for receiving. This value may have to be changed to

1936

Rear view of the Transceiver; note the small size tubes.

suit different types of tubes. The transmitting grid-leak
may also have to be changed although 50,000 ohms seemed
to be just right.

In operation, the detector should produce a strong lissing
sound as do all super-regenerators, The regeneration con-
trol should be adjusted to a point of lowest plate voltage

(Continued on puge 562)
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Diagram of the 2-tube battery-operated portable Transceiver.
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A French Automatic Set

® IN THE new issue of Documentez-1ous,

a French magazine for the trude, a pic-
ture of a new receiver covering both the
broadeast and short-waves was shown. This
receiver is novel in that small buttons per-
mit stations to be tuned in, without the
usual procedure of turning a dial. Forty-
cight of these buttons are placed on the

Tripping one of the 18 buttons shown on
this French automatic receiver causes the
station corresponding to that “tuner set-
ting” to roll in. No dialing is necessary.

panel at the front of the receiver, permit-
ting 48 diffcrent stations to be brought in.

This novelty in receiver design will, with-
out doubt create much interest, as did the
new German receiver which is equipped
with a dial similar to the dial telephone,
=0 that it is only necessary to dial a num-
ber to tune the set.

It seemis that Europe is going in quite
strongly for these novelties in receiver
design.

A New Short-Wave Converter

@® IN A RECENT issue of W ireless 1 orld,

a description appeared for a short-wave
converter of the self-powered type.

It uses a triode-pentode type of frequency
changer with a coil arrangement covering
the band from 13.5 to 200 meters in three
steps.

The dial used for the unit is a two-ratio
: ffair, providing 12-1 or 150-1 reduction.

R -

e .

An English short-wave converter which

has its own power supply. When used with

a “bhroadcast” band receiver, it permits re-

ception of wavelengths from 13.5 to 200
meters.

@ The Editors have endeavored to review

the more important foreign magazines
covering short-wave developments, for
the Lenefit of the thousands of rcaders of
this muagazine who do not have the op-
portunity of seeing these maguzines first-
hand. The circuits shown are for the
most part self-explanatory to the radio
student, and wherever possible the con-
stants or values of various condensers.
coils. etc.. are given. Please do not write
to us asking for further data, picture-
diagrams or lists of parts for these for-
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 condenser. data_for which are
given dozens of times in each issue of
this magazine, he will have po difficulty
in reconstructing these foreign circuits

to try them out.

An A.C.-D.C. type of power supply is in-
cluded, so that the unit may be self-pow-
ered on any tyvpe of power line.

The output of the frequency changer is
coupled to a tuned coil output, preadjusted
te a frequency of 1,800 ke. This makes it
possible to track the two tuning condensers
in the converter and at the same time allow
suffivient LK. selectivity for use with small
brouadeast sets, without introducing the an-
noyance of image or other forms of inter-
fercnce.

A test by the above magazine produced
some fine results from so simple a device.

An English 4-Band Coil Unit

Novel t-band coil unit recently introduced

in England. Both the aerial and the oseil-
lator coils are included in each of the four
shicld cans.

@ A RATHER interesting form of tuner

for all-wuve superheterodynes was in-
troduced recently, in KEngland, according
to The Broadcaster and Wircless Retailer
(London).

The unit is shown in phantom form in
the accompanying illustration, It will Le
noted that both the aerial and oscillator
coils are included in each of the four
shield cans. The coils are designed to
cover 15 to 35, 35 to 85, 200 to 575 and
1,000 to 2,000 meters, which include the
frequencies of practically all European
broadcast stations on short, medium, and
long waves.

The coils are designed to feed into a
465 kc. intermediate frequency amplifier.
The features are high efficiency; ease of
installation in new and meodernized re-
ceivers; and reasonable price. The method
of mounting the coils keeps the connecting
leads extremiely short, and still allows the
coils to be completely and effectively
shiclded.

www.americanradiohistorv.com

Cathode-Ray Frequency Doubler
@® CATHODLE-RAY tubes have becn so
clogely allied to television scunning
and A.C. wave-form analysis that some of
the more obzcure applications of the
cathode-ray principle are apt to be ne-
glected,

For example, a very ingenious fre-
quency doubler for ultra-short-wave com-
munication was described in the latest
issue of I1'irelcas World (London).

The ordinary fluorescent sercen is re-
placed by an annular electrode, I', formed
of a strip of insulating material bounded
by inner and outer conducting wires,
which are connected respectively to the
two arms of u Lecher-wire system coup-
ling to a dipole aerial. Inserted at inter-
vals along the insulating strip are a series
of small “targets,” connected alternately
to the inner and outer conductors, so as
to feed intermittent pulses of energy
from the cathode-ray stream to the aerial.

The discharge stream through the tube
is focused, as usual, by a negatively bi-
ased cylinder, C, so as to pass through the
center of the accelerator plate, A. Once
past the plate, the stream comes under
the influence of a pair of deflecting plates
which cause it to trace out a circular path
over the annular target.

High-frequency oscillations from a
source, O, are applied directly to the first
pair of deflecting plates. Owing to the
distance separating the first pair of de-
flecting plates from the second it is nee-
essary to introduce a definite phase dif-
ference in the voltages applied to the sce-
ond pair of plates, to cause the stream to
follow the required circular track. For
this reason, the upper pair of plates is fed
from the lower through a Lecher-wire
system fitted with a “trombone' section
for fine adjustment.

The speed at which the cathode-ray tra-
verses the annular strip is, of course, de-
termined by the frequeney of the oscilla-
tions from the source, O, while the mul-
tiplied frequency fed to the aerial depends
upon the number of pairs of “targets” in-
set in the annular strip. Using eight tar-
gets, as shown, the frequency emitting
from the tube is four times that fed into
it from the source

Tl
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Using eight targets, the frequency emitted
from this cathode ray tube is four times
that fed into it from source “0.”
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Short-Wave Aerials

@® IN A discussion on short-wave aerials
in a recent issue of Popular Wireless
(London), a well-known author brings
out some interesting facts concerning dead
spots and the effect of tight coupling on
reception over a wide frequency range.

An interesting sidelight to his article
is a short deseription and sketch of sev-
eral trick aerials that have proved to give
unusual results for their econstructors,
despite the fact that they are, theoreti-
cally, all wrong. The first of these is a
short dipole in whieh the fceders are
tuned. The lLuilder finds that he can get
good performance on practically any
wavelength.

Obviously this aerial is incorrect theo-
retically, as it cannot be operating as a
true dipole at more than one, or possibly
two frequencies,

The second aerial is even more strange
than the first, consisting of a kind of side-
ways “T" aerial, but the top of the “T”
is supported on a slant. The builder has
tried sliding this part of the aerial about
at all angles and finds an inelination of
60 degrees to the horizontal to be best.

How on earth this “thing” works is be-
vond all conception, but the results
claimed for it are certainly unusual!

While these two “freak” aerials work

in spite of, rather than because of, any
particular theory, our experimentally in-
clined readers might like to try them out.
We will be interested to hear from any-
one who tries either or both of them.
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Two unusual aerials; theoretically they
may look all wrong, hut they are reputed
to *hring home the hacon.”

An Austrian A.C.-D.C. Set

® THE A.C.-D.C. form of receiver which

has become so popular for both long-
and short-wave receivers has also found
;_nuch attraction among KEuropean radio
ans.

In the latest issue of Radio-Amateur
(Vienna), a typical universally operated
set was described for the set-builder. The
circuit of this set is shown here, as a
means for comparison.

It will be seen that the set uses plug-in
coils of the common four-pin type. The
aerial is coupled to the grid circuit of the
detector tube, through condensers at-
tached to taps on the sides of the tuning
coils, to permit the pgreatest selectivity

(Continued on page 555)
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~TABLE 2 ~

~TABLE L ~
WHERE LENGTH OF SIDE * 5/4 WAVELENGTH |

WHERE LENGTH OF SIDE = %4 WAVELENGTH

WAVE LENG TH | HEIGHTOR MasT LENGTH OF BASE| FOTAL LENGTH 0| WAVE LENGTH [EIGHT 0F MAST |LENGTH OF BASE | TOTAL LENGTH
\N“‘ngens {A-D) (c-8) WIRE (C-A-B) | M METERS (8-D) (c-8) uoszﬂne (C-Ai)
17 393 FT 28.2 FT. 85657 17 54 LFT | 836FT | L39SFT
20 a33 * 3128 - 98.3 - 20 5.6 " 98.3 * 164.0
25 59.1 ° 413 - 123.0 * 25 820" 124.8 - 2050 -

While not so new to the more advanced short-wave “fan” perhaps, these designs of
S-W antennas are very excellent ones and if you have not tried them, you should do
so at the earliest opportunity.

® IN A recent issue of La T.S.F. pour

Tous (Paris) two short-wave aerials for
special purposes were described, being
translated into Frenech from a paper pub-
lished by the British Broadcasting Corp.

The first of these aerials consists of a
half-wave vertical antenna, fed into a
scientifically designed trunsmission line.
The latter consists of a section, half as
long as the aerial, of two wires supported
in a horizontal position and parallel to
each other. This is followed by a section
coupling the actual aerial to the receiver
which is transposed into two sections with
three transposition blocks. This transposed
line is fed into a coupling transformer
in the receiver.

This aerial can be used in places where
the local “man-made” static is bad, and
still feed a strong signal into the re-

ceiver, because of the efficient lead-in ar-
rangenment.

The second antenna is known as the in-
verted “V" aerial. It consists of a wire
supported in the form of an inverted “V”
by a tall pole, one end of which is ground-
ed through a neninduetive resistor of 400
ohms, while the other is fed to a trans-
mission line, ostensibly the same as that
described for the first aerial above., This
aerial is sharply directional from the di-
rection C in the sketeh. and is particu-
larly useful for directional reception from
a given station or direction.

The length of the “V™ portion of the
aerial determines the wavelength at which
greatest signal strength is obtained. The
length of the various parts of the aerial
for different wavelengths is given in the
accompanying chart for 3/4-wave and 5/4-
wave units.

A Simple Short-Wave Superhet

@® FOR the radio man who wants a simple

yvet efficient receiver for short waves, a 4-
tube superheterodyne which was described
in a late issue of Practical and Amateur
Vireless (London) bids for consideration.

It contains only one tuning condenser,
as the aerial circuit is entirely aperiodic.
A pentapgrid type of frequency converter
feed the signals to the L. amplifier, after
selection by the oscillator.

having an input and an output LF. trans-
former feeding into a triode second detec-
tor and a pentode A.F. tube.

The values of the parts are indicated
on the circuit for anyone who nmiay wish
to try it.

While a set such as this is not ideal
from the standpoint of image-frequency
interference, cross talk, and birdies, it
has advantages in the line of simplicity

The LF. amplificr coutains one stage of construction and operation.
— B¢
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A simple superhet is in great demand hy S-W “fans” and “hams.” Here's a nifty one

from the other side of the “hig pond.” It uses hut one tuning condenser, the aerial

circuit heing entirely aperiodic. The experimenter can easily try out this circuit as
the values of the parts are given.
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Talking On One-Half

Left—Top views of receiver and transmit

@ MANY times it has been said that in

the days of the erysial set and the
loose-coupler there were real thrills and
a certain romance to radio. But today
this is all gone, because radio has be-
come so fully commercialized, what
with the two and three thousand dollar
Ham transmitting stations and Ham
receivers selling as high as $500.00!
All we can say is—maybe!

Just as mysterious as radio was in

SHORT WAVE CRAFT for JANUARY,

3

Right—Bottom views of
“R"™ is the receiver.

ter,

the days of the galena detector are
these new ultra-short waves. Because
they are few if any who know more
than a little bit about them. Radio in
the cld davs was faseinating because
of its newness. Today we have some-
thing just as new and far more 'mys-
terious in the wuves below one meter!

Some time ago we were told that
ultra-short waves were quasi-optical.
This has been proven false to a con-

transmitter and receiver.

1936

“T" is the transmitter, and

siderable extent in many recent in-
stances. Who can say that new dis-
coveries may not prove it true in all?
The dyed-in-the-wool experimenter of
today, as of old, has a very great op-
portunity for interesting and valuable
experimentation and researeh.

Many weird ultra-high-frequency
transmitters and receivers have been
built and experimented with under the
roof of W2AMN’s “shack.” A good

~TRANSMITTER ~

le— SINCRES OF N°12

T
I/ ANTENNA

955] I
< |

TINNED wut/,i\
&
/ 4"

~ RECEIVER ~

S INCHES OF N°12
TINNED WIRE

X100

z

H
wm
Y
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MF
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"~ MMmE TS TD ANTENNA == 100
CHASSIS ™, MME
00i-MF
puoues\f
\ l /
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™ -CHASS5IS - .
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4
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MAT . ~
B+ 16" THICK
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Complete diagrams of the half-meter transmitter and receiver.
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By George W. Shuart, W2AMN
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Fans, Experimenters, and Hams alike
have long desired information on a sim-
ple and effective transmitter and receiv-
er to operate below one meter.
transmitter and receiver described in
this article is built around the Acorn
tubes and tunes between one-half and
one meter; of course, for transmitting,
an amateur license is absolutely essen-
tial. The dimensions of the antenna and
the low cost of the apparatus offer the
experimenter a wonderful opportunity of
interesting experi-

performing many
ments.

The

g g e ey g Sy

Mr.
mitter.

e i

T

Shuart demonstrating his half-meter trans-

many worked and just as many were
failures. But we still say that we had
a lot of fun and there’s lots of it left
for you boys. Probably the most in-
teresting part of it is the comparative
small cost of the apparatus used. Most
of it is homemade as in the days of old.

Range 0.5 to 1 Meter

The transmitter and receiver shown
in the photos are the acme in low cost
and simplicity. They both operate in
a range of from less than one-half meter
up to slightly less than one meter. Al-
though very low power apparatus they
provide plenty of opportunity for ex-
periment. Don’t forget that the trans-
mitter must only be operated by or in
charge of a licensed operator. Anyone
can talk over it as long as the operator
is present. The tuned circuits are an
adaptation of the now famous “long
lines” oscillators previously described
by the writer. The detector tube in the
receiver and the oscillator tube in the
transmitter are 955 “Acorn’ tubes, the
only ones that can be successfully used
on waves below one meter, at this
writing.

Receiver Is a Super-Regenerator

The receiver is a super-regenerator
and uses a type 37 as the low frequency
oscillator. In the transmitter we have
a type 41 connected as a pentode and
used to modulate the 955 oscillater. The
mierophone is connected directly to the
pentode and provides plenty of modu-
latien for the 955.

Both sets are alike in construction,
therefore it will be necessary to de-
scribe only one in detail. The tuning is
done by sliding a fixed capacity con-
denser along the two wires making up
the —should we say—"very short lines.”

In constructing this very short line,
place the wires as close together as pos-
sible without danger of *“shorting”
them by contact with each other. If

these wires were farther apart they
would have less length per given wave-
length. This is a peculiarity of this
type of circuit. If they were placed say
an inch apart and gradually brought
closer together, the wavelength would
become shorter or the frequency higher.
This is because even though the ca-
pacity increases, the inductance de-
creases. The inductance decreases more

PP OO OOOOO OO

Parts List

{—Small stand-off insulators. I.C.A.

e

4
b
4
2—Acorn Tube Isolantite Sockets, Ham- »
marlund. b
1—6-Prong Isolantite Socket, Hammar- »
lund. 4
1—5-Prong Isolantite Socket, Hammar- »
lund. b
1—50,000-ohmt  one-half watt Resistor,
LR.C.
1—250,000-ohm one-half watt resistor,

L.LR.C.
1—500-ohm Resistor, I.R.C.
7—.0001 mf. Mica Condensers, Aerovox,
1—100,000-chm Potentiometer. Electrad.
1—2,000-ohm one-half watt Resistor,

.R.C.

l—llnterruptinn Frequency Transformer,
WC.A,

2—.001 mf. Condensers, Aerovox.

2—.1 mf. Condensers. Aerovox,

1—1¢ mf. Electrolytic Condenser,
vox,

1—Midget
Stancor.

1—Midget Filter Choke, A.C.-D.C. type,
Stancor.

2—Chassis (see drawing), Blan.

2—955 Acorn Tubes.

1—37 Tube.

1—41 Tube.

1—Hand-mike—Universal Microphone Co.

1—Pair Headphones—Trimm Radio Mfz.
Co.

e Attt

Aero-

Microphone Transformer.

PP POUOOUwY
Ry iy Ty iy iy iy iy iy Ty Ry Ry

Ry iy iy Ty iy iy R

rapidly than the capacity increases.
Number 12 tinned bus-bar was used
and the spacing between the wires is
about equal to the diameter of the con-
ductors.

Each wire is 5 inches long; one con-
nects directly to the grid and the other
to the plate of the tube. At the end of
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the line there is the grid-leak connected
between the grid wire and the chassis.
At the end of the plate wire is fed the
plate voltage for the tube.

Tuning Adjustments

When the *“shorting” condenser is
placed at the extreme end of the line,
the circuit is resonant at its lowest fre-
quency. As this condenser is pushed
nearer to the 955 tube, the frequency
becomes higher until it is placed as
near to the tube as it will go, when the
circuit is resonant at the highest fre-
quency te which it will tune.

On the transmitter the adjustment
of the tuning condenser is not changed
as often as on the receiver, therefore a
handle is attached to the receiver con-
denser. This is a 4-inch bakelite rod
which has been filed flat on one side and
cemented to the condenser with house-
hold cement.

For calibration and aid in tuning, a
scale of numbers may be marked on the
chassis directly under the two wires.
This will serve in returning to a given
wavelength.

At the end of the plate wire on both
the receiver and transmitter, there is
a .0001 mf. by-pass condenser connected
between it and the chassis. R.F. (radio
frequency) chokes of various sizes were
tried and proved of no particular value,
Also there is a .0001 mf. condenser by-
passing one of the heater leads to the
chassis. This aids considerably in ob-
taining stable operation of both the
transmitter and receiver. Cathode R.F.
chokes were also tried and were of no
benefit. It seems the more gadgets one
puts on one of these very short-wave
outfits, the poorer they perform.

The grid-leak for the receiver which
provided maximum sensitivity with the
particular tubes available was 250,000
ohms. The transmitting grid-leak de-
pends a great deal upon the plate volt-
age applied (Continued on page 557)
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Howard L. Dull Built This High-Quality Amateur Station
Awarded This Month’s Prize
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Howard L. Dull of Seattle, Wash., is the lucky winner of this month's prize—one

year's subscription to this Magazine, for t
station,

Editor, SHORT WAVE CRAFT:
@® TIIIS photograph gives a general view
of radio station WTBVL, owned by
Howard L. Dull, 7214 Palatine Ave., Scat-
tle. Wash, The station has not been de-
signed for the maximum power, but rather
for good grality transmission. Most of the
operat' ng is done on 20- and TH-meter
'phone with a power input of 130 watts.
W7BVI, has been on the air” since Janu-
ary, 1032,

The rack and panel on the right contains
a complete four-stage R.F. unit, consisting
of a 59 crystal oscillator, a 5% butfer dou-
bler exciting two type 10's in push-pull
which are link-coupled to a single 211 as a
final : mplifier. Grid-leak bias is used in
the final amplifier, and the coils of the
R.F. exciting units are shiclded to elimi-
nate feed-back, The high-veltage and low-
voltage power supplies are at the bottom of
the rack:; next above are the low-power
stages, followed by the final stage and
antenna matching network. The antenna
used at the present time is a 7h-meter cur-
rent-fed zepp with 45-foet feeders and 120-
foot flat-top.

The audio equipment includes an Amper-
ite velocity microphone, with a four-stage
resistance-coupled pre-amplifier employing
a 75 high-gain triode, 2 76, and two 37's.
The pre-amplifier is not shown in the pic-
ture, but is one completely shielded unit.
The output of the pre-amplifier feeds into
two 56s in push-pull. which “kick” two
2A3's as push-pull drivers, which in turn
excite four type 250°s in push-pull paral-
Iel as Class-A-Prime modulators—making

he photo of his very fine home-huilt amateur

The receiver is a 9-tuhe homemade superhet with A.V.C. and an “R" mecter,

a total of seven stages of audio. The
modulator and high-level audio equipment
are in the rack on the left—the large meter
shown in the picture is ‘n the plate c¢ireuit
of the modulator and provides a check on
modulation. The additional equipment in-
cludes a vacuum tube voltmeter and a spe-
cial two-stage amplifier in the phonograph
box on the desk. It is utilized for the
phonograph pickup, and as an emergency
pre-amplifier., A “fading” system is also
used, making it possible to mix both voice
and music,

' ? \

Charles B. Cox of York. Pa.,, sports an

WwWWwWWw.americanradiohistorv.com

The receiver at W7BVL is a nine tube
homemade superheterodyne which ineorpo-
rates A.V.C. and an “R” meter. A sepa-
rate matched-impedance “doublet” receiving
antenna is used, making possible duplex
operation.  All districts in the United
States and Canada, Cuba, Mexico, and the
Hawaiian Islunds have been worked on
'phone, and SWL verifications have been
received from beyond these limits. This
station is operated in the interest of
“world-wide friendship,”

(We are glad to award this menth's prize
for the photo of your homemade trangmit-
ter and receiver “rig,” Howard. You cer-
tainly deserve a lot of credit for building
up this cxcellent transmitter and receiver,
arnd anyone who has cver tried to huild a
-tube guperhet of the type you have, will
quite agree, we are sure~Editor)

C. B. COX HAS LIVE LISTENING
POST

Editor, SHORT WaAvE CRAFT:

My receiver is homemade and A.C. oper-
ated. It uses 58 TRF, 57 Detector, 57 and
2A5 audio stages, | have heard a total of
123 stations (no Hams or CW), with sta-
tions on all continents, I have received 38
veries, some of which are shown in the
photo. My aerial is about 75 feet long.
At the highest end it is 30 feet high, The
aerial runs east and west, the free end
pointing to the west. The ground is made
on_a radiator pipe.

T am assistant vice-president of the Inter-
national 6000-to-12500-Mile Short Wave
Club, of which Mr. Oliver Amlie iz presi-
dent. How about sonie more of you DX-ers
joining up? It's a fine club to belong to,
gne must do some work to become a mem-

er.

In closing T will say that Shkert Warve
Craft is the best magazine I have ever seen
for the “SWL."” I have been reading it for
several years and hope to do so for many
more. My receiver was built from plans
in Short Wave Craft, it has always worked
fine.

CHARLES B. Cox,
6526 Madison Ave.,
York. Pa.

One Year's Subscription 1o

SHORT WAVE CRAFT |
FREE
for the “Best” Station Pheto

tostam? di

Closing date for each days pr

date of issue: Dec. [5 for March issue. etc. The
editors will act as judges and their opinions will
be final. In the event of a tie a subscription will
be given to each contestant so tying, |

*up-and-going” short-wave listening post,
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(Thanks for gour ecpressions of opinion
on Short-Wave Craft, Charles, awd also
for your courtesy in sending s the very
nice phato of yonr shortacave “listening
pust.”” The sct-up looks like ‘“real husi-
ness.”—FEditor)

A “KINK” THAT DID WONDERS!
Editor, SHORT WAVE CRAFT:

1 wish to compliment Mr. Seiko Yakahi
on his fine ‘kink” in the October Short
Ware Craft. He described how to chanye
an ordinary two-circuit detevtor inte an
electron-coupled one, T tried his cireuit
out on my “Doerle A.C. Two.” which here-
tofore had worked fairly well, Within an
hour after I had made the required changes
1 had picked up EAQ, Madrid, with ¢nough
volume to be heard all over the upstairs
and part of the downstairs rooms of our

house.  The tonal quality was almost equal
to that of any U.S. statiun, The sensi-
tivity and “pep” were about doubled. It is

my opinion that Mr. Yakahi had the best
“kink” on the page. Every “fan” who has
o set similar to a *Doerle” should at least
give Mr. Yakahi's “kink” a trial, as there
are only four wires to chanpe.

I hope that the sets in Short Wave Crajt
do nut all start using metal tubes, as most
of us still have quite a few glass tubes left
that are stilt usable.

Yours truly,

Lotis E. KELSEY,

420 North Lincoln Avenue,
Wilmington, Ohio.

AVl give gon plenty of glass-tube seis,
O, M.—Fkditor.

W7iAHQ HAS FIVE STATIONS
Editor, S1i0rT WAVE CRAFT:

Having been a reader of Short Weare
Craft for quite some time, I have been
interested in reading about all the amuateur
stations which you have published. T used
to spend a lot of time during the winter
working Kastern stations and 1 thoeught
this would be a good way to show them
what T have.

I have been active in amateur radio ever
sinece 1920 and am uabaut the only *“old-
timer” left in the northwest 1 believe.

The receiver is a National FR7T with
antenna for BK-IN. The transmitter is a
MOPA, using a 210 to drive a pair of 210°s.
With about 750 volts, a pair of B66's, with
a large filter, keep the note clear.  Sepa-
rate filament  transformers are used for
rectifier and 1ain tubesx, and during trans-
mission the tihes are run steady, instead
of being turned off after cach time.

Your cditorials on radio, particularly the
last one, have been quite interesting, and

VE2HM~—Corking Station operated by W. C. J. Meredith

at 12.18 Pine Ave. Montreal, Canada.

[ | o 5 = -

e
Speaking of shor

o e e e i ., =
-wave Ham stations—here is

Wk wecra

[DancER)
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a corker, operated by W. C, J. Meredith

at Montreal, Canada.

I have been hoping that some editor would
write on this subject.
'l be glad to exchange photos with other

amateurs.
R. C. Naser, WTAHQ,
1119 9th St.,
Anacortes, Wash,

Clad to hear from yew, k. Co N, to-
gether with the cecellent photo of yonr
Ham stativa, perticularly os we have not
heard from manyg of our fricads in the
state of Washington, You ought to ohtain
sowme very fine long-distance contacts with
this ecccellent station, and with the FI7
receiver, your reception shondd be right wp
to pur. Editory

ditor, SHORT WavE CRAFT:

The transmitter on the left of the photo
ix capable of a fully modulated carrier out-
put of 25 watts and is ured prineipally on
160-meter phone over medium  distances,
and on regular schedules, with the OM’s
shaek in the country, On the right is a Cal-
lins 30 FXB transmitter. whieh is run with
an average input of 200 watts to the final
stage and i< employed mostly for Zil-meter
phone work. Tts signals hive been reported
fairly consistently in many parts of the
warld, but probakly owing to directional
eflects the hest DX reports are usually had

R.C. N

aser of Anacortes, Wash., owner and operater of Station W7AHQ.

www americanradiohistorv com

from Europe. Reeent successful  2-way
phone contacts include EAJAOQ Rpain,
CT1BY Portugal, GEXR England, VI3BG
Rritish Guiana. LUYPA  Argentina, cte.
On April 20 and 22 last, under goed con-
ditions. reports of QSA 5, RY “local
strength and quality” were obtained from
G5V, Cornwall, England, in 2-way Q8Os

Four transmitting anteanas are avail-
able: o 268-foot single-wire-ted Hertz for
160-meter  work, a  20-meter current-fed
antenna, a 40- and a 20-meter Zeppelin,
Both transmitters are fitted with the well-
knawn Collins impedance matehing xystem
which greatly simplities a change over from
one antenna to another aml also reduces
harmonic radiation to a minimum.

The principal  receiver is a  National
FBXN. with one stage of pre-scloction,
coupled to a doublet antenna via a varizble
“all-wave coupler.” This receiver is trans-
former-coupled to a dynamie speaker scen
in the background. A National SW3 and
a 3-tube battery set txeen under operating
table) are available as stand-by reeciver
and a General Eleetrie Kr0 s used for
Lyoadenst  reception.  On the left. under
the smaller transmitter, are two xclf-con
tained portable 56 me. transceivers use!l
for experimental work on the d-meter hind,
On the right of the prineipal receiver ae
the keys and  key-click filter system— 2
combination of choke. condenser and re-
sistiinee. .

The station mascot, a hlack cat, presides
over the menitor, wishing DX to every (°Q,

W. ¢, ], MEREDITH,

1228 Pine Ave.

Montreal, Canada.
(Sopre stotion! And we don’t wican o y-

he! With this eloborate transwitbing owl
receiving stotion, goa should be able o
contaet  stations  just  ahont  appwehere

vround the world” under good operating
conditions, of conrse. The idex of wsing n
serics of antennas for the different aeare
tengths is « very good one, and we have
aften aweished for « large traet of grownd,
way out in the open conntry, away from
high-tension lines, railroads, and other elee-
trical or mechanical struetures, so that e
cowld crect w reritable “flock™ of S-17 an
tennasy then seleet, by means of switehos,
the one hest swited for the purticelur trops-

mission or reeeption fregeeney inonsoaf
the time—Editor)
D.C. 2-TUBE DOERLE WORKH

FINE
Editor, SHoORT WAVE CRAFT:
Having built the 2-tube Doerle b
(Contimeed on page 5710

set,
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TWENTY-SECOND
“TROPHY Cup”

Presented to

SHORT WAVE SCOUT
FLETCHER W. HARTMAN
SoUTH Ampoy, N.J.

For his contribution toward the
advancement of the art of Radio

by

Magazine

22nd TROPHY WINNER
62 veries; 47 foreign

® IT IS with pleasure that we award

the 22nd Short Wave Scout Trophy
to Fletcher W. Hartman of 365 John
St., South Amboy, N.J., for his con-
tribution to the art of short-wave radio.
Mr. Hartman had a total of 62 stations,
all of which were verified; 15 were lo-
cated in the United States, and 47 in
foreign countries.

Mr. Hartman built his own receiver,
and has been using it for the past two
years. It is a 6-tube superheterodyne
and has a switch arrangement for
changing bands, and tunes from 9
meters to 26 meters in one position,
24 to 52 meters in the other, and from
200 to 550 meters in the third position
of the switch. The antenna was a 60-foot
wire with a 20-foot leadin and 20 feet
high. It seems, from his letter, that
he had considerable difficulty with sev-
eral stations in getting them to send
verification cards, which would con-
form with the rules of our Contest.
HHowever, after much correspondence,
he was able to win his point and sub-
mit the excellent total of 62 stations.
You other fellows, who are complain-
ing that the verifications received do
not conform with our Contest rules,
should take a hint from Mr. Hartman,
and you will obtain the right kind of
veries.

UNITED STATES STATIONS
WIXK—9,670 ke.—Westinghouse Elee.

Co.. Boston, Mass.

WIXAD—15.3%0 ke.—General Elee. Co.. Sche-

nectady, . Y.

W2XAF—9530 ke.—General Elee, Co., Schenec-

tady, N, Y.

W2XE— 6.120 ke.—Atlantic Broadeasting

485 Madison Ave,, New York City.

W3IXAL—17.780 ke.—National Broadcasting Co.,
New York City. ‘
0.,

W3IXAL—6(.100 ke.—Nat'l
N. Y. C.

WHXAU—6.060 ke.—1622 Chestnut St., Phila-
delphia, Pa.

Wi3XL—6.425 ke.—Nationa!l
New York City.

WEXAL—£.060 ke.—The
Cincinnati, Ohio.

WRXK— 15,210 ke.—Westinghouse Elce. & Mg,
Co., Pittshurgh, Pa.

WRNXK—6.140 ke¢.—Westinghouse Flee. & Mfg.
Co.. Pittshurh, Pa,.

WRXK—1L870 ke.—Westinghouse Elec. & Mfir.
Co., Pittsburgh, Pa.

WIXAA—6.080 ke.—Northeast Tower,
Pier. Chicago, Il

WUXF-—6.100  ke.—National Broadeasting Co.,
Chirago. IIL

WI10XV—3.100 ke.—Nat'l Broadeasting  Co.,
N. Y. C.. Mobile transmitter testing with Em-
pire State DBlde.

FOREIGN STATIONS

CJRO—6,160 ke.—Jas. Richardson
Winnipeg, Manitoba.

& Mirg.

Ca.,

Broadeasting

Broadeasting  Co,,

Crosley Radio Corp.,

Navy

& Sons,

CTRX—11.720 kc.—Same as above.
VESGW—6,090 ke.—Canadian Radio Comm.,
R. R. 4. Bowmanville, Ont.

(Continued on puge 573)
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® ON this page is illustrated the hand-

some trophy which was designed by
one of New York’s leading silversmiths.
It ia made of metal throughout, except
the base, which is made of handsome
hlack Bakelite. The metal itself is
quadruple silver-plated, in the usual
manner of all trophies today.

It is a most imposing piece of work,

and stands from tip to base 2214", The
diameter of the base is 7%"”. The
diameter of the globe is 51,”. The

work throughout is first-class, and no
money has been spared in its execu-
tion. It will enhance any home, and
will he admired by everyone who sees it.

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

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

e e e
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Honorable Mention Awards

Honorable Mention:

Samuel Solito, Leetsdale, Pa.

W. C. Boyce, Ambler, I’a.

. E. Thompson, New York
City, N. Y.

Trophy Contest Entry Rules

® 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 WAVE SCOUT who has
logwed the greatest number of short-wave sta-
tions during any 30 day veriod; (he must have
at _I(-nst 50 per cent “foreign' stations). This
period need not be for the immedinte month
preceding the closing date. The complete list of
rulex appeared in the September issue of this
magazine.

In the event of a tie between two or more
contestants, each logging the saume number of
stations (each accompuanied by the required
minimum of 50 per cent “foreigns™) the judges
will award a similar trophy to each contestant
so tying, Each list of stations heard and sub-
mitted in the contest must be sworn to before
a Notary Dublic and testify to the fact that the
list of stations heard were “loxged™ 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” stations should he
entered in your list. no “amateur transmitters™
or ‘*‘commercial code’ stations. This contest
will close every month on the first day of the
month. by which time all entries must be in
the editor<’ 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, December 31,

The winner each month will be the person
sending in the greatest number of verifications.
Unverified stations should not be sent in, as they
will not eount in the selection of the winner, At
least 50 percent of the verifications sent in by
each listener must he 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
e from stations outside of the Inited States.
Letters or eards which do not specifieally verify
reception, such as those sent by the Daventry
stations and. also by commercial telephone gta-
tions, will not be accepted as verifications. Only
letters or eards which “specifically’” verify re-
ception of a “given station.” on a given wave
length and on a given day. will be accepted! In
other words it is useless to send in cards from
commercial telephone stations or the Daventry
stations, which state that specific verifieations
will not be wiven. Therefore do not put such
stations on your list for entry in the trophy
contest !

SHORT WAVE SCOUTS are allowed the use
of any recefving set. from a one-tuber up to one
of sixteen tubes or upwards, if thev so de:ire.

When sending in entries. note the following
few simple instructions: Type your list. or write
in ink, pencilled matter is not allowed. Send
verification cards, letters and the list g]l in one
rackare. either by mail or by express prepaidld ;
do not split up the packnge. Verification cards
anl letters will be returned, at the end of the
conteat. to their owners; the expense to be borne
by SHORT WAVE CRAFT magazine.

In order to have uniformity of the entries,
when writing or typing your list. observe the
following routine: USE A SINGLE LINE FOR
FEACH STATION ; type or write the entries IN
THE FOLLOWING ORDER: Station ecall let-
ters: frequency station transmits 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.
Sizn vour name at the bottom of the list and
furthermore state the type of set used by you to
receive these stations.

(Continued on page 573)
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In the scheme here deseribed hy Mr. Vette, n set of “eoll” and

wiube' units nre provided. the various wires from the soeket

terwiniils leading to numbered binding posts. all sorts of con-
nections being gnickly arranged,

® HOW many times have hundreds of

you readers of SHORT WAVE CRAFT,
having good little sets working in tip-
top shape, read the praises of hundreds
of other experimenters using the “XYZ”
circuit, which was a later circuit than
yours, and wished that you could try
out that circuit, without tearing up the
set you already had, and without spend-
ing another five to twenty dollars. We
all like to try out new circuits and im-
provements, of which the pages of this
magazine are full. But about eight-
tenths of us cannot afford a complete
new outlay of parts, nor do we wish to
«poil the performance of the set already
operating so sweetly. FEven so, | have
found from experience that it doesn't
take much seldering, unsoldering, and
resoldering, along with unmounting and
remounting parts to make them noisy
and unfit for use in the modern hi-gain
S.W. circuits. Well, it is to the above-
mentioned eight-tenths that this article
is dedicated. And I'm willing to bet a
goodly number of the other twenty per
cent will perk up their ears, too.

A few words here about what the
two units about to be described will do:

You will remember the famous
«Doerle” two-tube receiver—you read
its praises in ev.ry issue of SHORT WAVE
CRAFT. And the more recent “Oscilli-
dyne”, in all its phases. And the “‘Penta-
flex”, another of Worcester’s brain-
childs (or Storms?) And the “Twin-
flex”, also by Worcester. And dozens
of other circuits. Just look back over a
few issues of SHorT WAVE CRAFT, and
see how many circuits strike you as be-
ing worth a whirl, due to their novelty,
or the writer’s claims as to their DX
abilities.

And how many more of these circuits
are going to appear next month—and
each month after that? Super-regener-
ative circuits by the dozen, and dozens
of different regeneration schemes. It
would cost a fortune to buy new parts
and try them all out—hut that’s not
necessary. You can, for an expendi-
ture of between tico and three dollars
experiment with each and every one of
these exper'ments, without damaging
parts, or destroying the receiver already
in use. In fact you may experiment
with a dozen or so of them in a day's
time; and you don’t even need a solder-
ing iron. This latter article, T believe,
takes most o? the job out of experiment-
ing, if one makes very many changes.
But this is not a necessity, after once
building the about-to-be described gad-
gets. You can, by changing a few wires

to various binding posts on the units,
try any regeneration control scheme
with any cotl, and with any ordinary
tube on the market. And change from
one to half a dozen others in just a few
moment’s time. It sounds fantastic.
and even impossible—yet the two units
making it not only absolutely possible.
but practical as well, are constructed
so simply that anyone without the
slightest knowledge of radio can put
them together and build them into a
workable set in a very short while.
These two units consist of merely two
chosen groups of sockets, paralleled in
such a manner as to receive any eoil
form in use today, and any common
tube now in use by the average experi-
menter, their terminals brought out to
metal binding posts arranged so that
any tube may be used in any circuit,
merely by connecting associated appar-
atus to the proper binding posts,

The photograph reproduced elsewhere
shows two aluminum shelves,oneholding
two sockets and six binding posts; the
other three sockets and nine binding
posts.

These five sockets are of the type that
will permit the use of any tube or coil
form, due to their novel construction.

Reference to the parts list will show
that of these five sockets, two of them
are four-prong UX sockets, two of them
“Universal” small and large base seven-
prong socket. With the exception of
the antique and ancient WD, WX and
UV bases, these sockets will accommo-
date any type, size or make of tube,
and as tubes will probably run to no
more than seven prongs for a short while
at least, will accommodate any that will
be brought out in months to come. In
addition to these five sockets, all else
that is necessary is fifteen of the old
style metal binding posts, with a hole
and clamping screw, three strips of
bakelite, dimensions shown in drawings,
and two picces of aluminum, dimensions
also shown. The only substitution
possible is the binding posts, and as
such a substitution would be more ex-
pensive than the specified part, such is
not advised. For quick and easy change.
these binding posts should have a hole
in them, and the metal post specified
is the cheapest obtainable. There is.
however, a similar post having two
holes, and this would be an extremely
worthy substitution, as will become ap-
parent when you start adapting the
E-Z Change units to different circuits.
Auxiliary and external apparatus, of

(Continned on page 556)
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It’s a Cinch to Try Out

The NEw CIRCUITS
With These Units

By WILLIAM J. VETTE

Here's a simple idea which will make it easy to try
out the various new circuits. The author provides
“coil” and ‘“‘tube” units fitted with numbered
binding post terminals leading from all the
socket contact springs. Connections can be
made by means of flexible insulated wire.

FIG.l . PART1 ~TUBE UNIT O
ALUMINUM TUEE SHELF, ALL SCREW HOLES 532
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Above: Dimensions for making the “coil”

and “tube™ units.  Also, two hook-ups for

“1-tuhe®” redo rrs are shoswwn, the num-

bers referring to the hinding posts on
the uniixs.
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Above—Appearance of the amplifier
with built-in spealker, connected to 2-tube S-W receiver.
at right shows rear view of amplifier and power-supply unit,

and power-supply unit
I"hoto

® IN the article in the November issue, a schematic dia-

gram was given showing how to add a second stage to
the “two-tube all-electric” receiver. No doubt the reader
will recollect that this merely involved the addition of a
38 tube together with a few fixed resistors and fixed con-
densers. The actual physical appearance of this set is
shown in the accompanying illustration.

Actually a set having two audio stages is powerful
enough to operate a loudspeaker. In faect, this set is
strong enough to operate a dynamic speaker, the only
difficulty being that the 87 rectitier cannot pass enough
current to supply both the set and the speaker fi~ld. Con-
sequently, this set is restricted to magnetic speaker opera-
tion, except where a dynamic speaker is available which
has a separate source of field supply. Where the set is to
be operated on direct curvent, it is a simple matter to rig
up a small filter and thus supply the speaker field inde-
pendently. On aiternating current, however, an A.C. type
speaker would be necessary and this would involve an
unwarranted expenditure.

In using this receiver on alternating current, the hum
may be annoying when earphones are used instead of a
speaker, due to the increased amplification. If such trouble
manifests itself, the remedy is to increase the filtering ac-
tion by adding electrolytic condensers on either side of the

WAVE CRAFT for

An All-Electric
Amplifier
and Power Supply

By H. G. Cisin, M.E.

An amplifier for the | - 2 and 3 tube All-
Electric sets—Part 3 of "'standardized radio
for the short-wave constructor."

JANUARY, 1936

choke. The best values can readily be determined by a lit-
tle experimentation,

Now we come to the description of a device which can be
used in conjunction with any of the sets described in this
or previous articles. This is an inexpensive «ll-electric
amplifiecr. The writer has received many requests for in-
formation regarding this amplifier (Continued on page 566)
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Here we have the wiring diagram for the All-Eleetrie amplitier
will work out of the detector stage of practically any short-wave

and power-supply unit described by Mr. Cisin. This amplifier

receiver,
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The short-wave apparatus here shown has been carefully se-
lected for description by the editors after a rigid investiga-

tion of its merits

In Short-Wave Apparatus

AP

PO PP PO O OO OD OO OO G W W W WA SR WS W W

P

view of the Lafayette 2.5 and 3-

meter superhet receiver.

Front

® FULL advantage is taken of the excel-
lent characteristics of the type 954
“Acorn” tube in the new two and a half
and five-meter “Lafayette’” superheterodyne
receiver, recently brought out.
Examination of the accompanying dia-
gram reveals that this recciver employs
type 454 “Acorn” pentode in a tuned R.F.
stage, followed by another 951 as u tuned
autodyne detector. Two 616 L.F. stages, a
11 second detector and semi-automatic vol-
ume control tube and a 42 output tube com-

3-35

25-MEG 100
MM

100 vamF

OPTIONAL I
GRO:

I’hoto ahove shows comhination front and

top view of 2.5 and 5-meter superhet,

while diagram of the receiver appears at
the left.

plete the circuit. The action of the aute-
dyne detector is controlted by a 50,000-ohm
potentiometer in the screen cireuit, while
audio volume is regulated by a one-half
megohm potentiometer between the 41 and
12 tubes.

Due to the internal construction and de-
stgn of the 954’s, very little noise that is
due to thermal agitation is heard in this
set.  Although the overall gain is much
higher than in conventivnal superregeneri-
tive receivers, the background noise is at a
very much lower level

Although six tubes are used, the entire

(Continued on page H7l)

Noise-Reducing Aerial

@® TIIE All-Wave Aerial shown is a noise-

redueing, high-efliciency system for re-
ception of both broadeast and short wave.
The system comprises a group of resonant
circuits which are responsive to various

frequencey bands within the short-wave
ranges, us well as complete frequency re-
e
o o
I as HIGH AEAIAL |
il Y TRANSEORMER [ 1
[ 'I POSSIBLE MO REDUCING | L
tilh Tawsacysion sl L | |
| l:_[‘
.g-né-,.
— |lrlm;n‘;mn'
homouasss Al N
N .uwvmut, apRLSI0R |_.”'
ok O GROUND - 4
!__L—
PORCELAIN TUBE
(THa0uGH wimbOwW FRAME )

Arrangement of short and hroadcast wave
aerial supplied by one of the leading set
manufacturers. (No. 328.)

Names and addresses of manufacturers of apparatus described on this

sponse in the hroadeast band, For exam-
ple, the 17-foot section is resonant to a
quarter wave length of the li-megacycle
band. The entire length of 60 feet is
resonant to a half wave length in the 6-
megacyele band.  The 43-foot section is
resonant to a quarter wave length some-
what below 6 megacyeles. The combina-
tion of condensers, transformers and trans-
mission line affords various other resonant
points throughout the short-wave range.
The result is that the antenna system is
completely or partially resonant at almost
any frequency within the short-wave
broadeast transmission band. It likewise
affords the high efficiency that a carefully
installed antenna of the untuned type
would for the other frequencies. When
the set switch is placed in the broadcast
position instead of the short-wave posi-
tion. the system is then resonant to all
frequencies within the broadcast band.

The set transformer is equipped with a
switeh having two positions—one for short
waves and the other for standard broad-
cast. By adjusting the antenna system in
this way for short-wave reception or for
broadeast reception, the utmost efficiency
is thus obtained. In the new All-wave An-

(Contimned on page 5181
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New Line Filter

® TIE new service line filter has a brand-

new feature, in that it is adjustable for
each individual installation, by means of a
small set-screw provided on the front of
the filter, The filter is very easy to install,
the plug from the set being inserted in the
outlet on the filter box, while the rubber-

(Cantinnwed on page 560)
"" [
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A new “adjustable” Line-Filter or bal-
ancer which is connected between the AC.
line and the receiver itself. (No. 513)

and following pages furnished upon receipt of 3-cent stamp: mention No. of article.
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Front view showing the control panel of the
AR-60-8 Communications Receiver,

@® In the photo herewith we sce the new

RCA AR-60-S Communications Receiv-
er which represents the last word in radio
design. This receiver uses 11 tubes. The
functions of the various tubes are as fol-
lows: Two 6D6's are used as R.F. ampli-
fiers ahead of the first detector, which is a
6C6; another 6C6 is used as a high-fre-
quencey oscillator, and the voltage of this
tube is regulated by an RCA 991 Regulator
Tube; two nmore 6D6's are used as 1.F, am-
plifiers, feeding into a 6B7, which functions
as the third stage of 1.F. second detector
and AVC,

From this, weé go into a 6F7 which is
used as a combination audio frequency am-
plifier and CW beat oscillator. The audio
output tube is a “41,” and the rectifier is an
indirectly heated cathode tube, type 8.

Glancing at the diagram it appears that
the 11 tubes actually perform the duty of
14. The manufacturers claim that the sen-
sitivity of the receiver is limited only by
tube noise originating in the first tube and

SHORT WAVE CRAFT for JANUARY, 1936

!

11-Tube Communications ¢ o
Receiver—Range 1.5 to 25 mc.

its associated circuits. A large part of this noise is due to thermal agi-
tation in the first tuned circuit. Being designed for communication pur-
poses, the set naturally has band-spread, and this is of the type which
allows full coverage and band-spread at any frequency within the range
of the receiver. It is also equipped with a erystal filter, thus allowing
extremely high selectivity, together with “'single-signal” reception. Rand
switching is arranging so that all one needs to do, when changing from
one band to another, is to “flip the switch,” located directly under the
tuning dials, to anyone of the six bands which the set takes in. The
tuning range incidentally is from 1,500 to 25,000 kilocycles in the follow-
ing steps: 1.5-2.29 megs., 2.20-3.63 megs., 3.63-5.65 megs., 5.65-9.25 megs.,
9.25-15.2 megs., and 15.2-25 megs. As cun be seen from the photograph,
a great many switches and knobs are located on the panel, Every circuit
that needs adjustment has a knob or control on the front panel, greatly
simplifying the operation of the receiver.

This receiver can be operated from a 110-volt or 240-volt 60-cycle al-
ternating current supply or from batteries, as explained in the instruc-
tion book supplied by its sponsors, the RCA (Continwed on page H51)

Front view of the Miller preselector.

of either 1800 or 2200 kec.

desired is sometimes called the
image.

In receivers where the signal circuit
tuner e¢onsists of a single-tuned cireuit con-
nected to an antenna, the selectivity of
such a setup is very broad and signals far
off resonance will be passed. In the above
example a signal of 2400 ke¢. would be
heard along with the desired 2000 ke. sig-
nal. This is why we hear a lot of inter-
ference on signals, that is not due to the
supposition that the signals are near each
other in frequency but that they are twice
the intermediate frequency apart. Many
listeners suffer along. listening to short-
wave hroadcasts that are all smeared with

response

code signals, thinking that the code is on.

the same frequency, when the fault is in
their receiver and could be corrected by
the use of a good preselector.

All superheterodynes that have no pre-
selection suffer from this sort of interfer-
ence, especially on the short waves.

It can be seen that no matter how good
the selectivity of the intermediate ampli-

cies that

frequency,

superhetero-
dynes the local oscil-
lator can be tuned to
either of two frequen-
are an inter-
mediate frequency high-
er or lower than the
signal
example, we have an in-
termediate amplifier of
s 200 ke. and a signal of
2000 ke., so we must use
an oscillator frequeney
The higher frequency setting of the
oscillator is usually used. The 2200 ke¢. oscillator wjll also l?eat
with any signal at 2400 kc. unless we take precautions against
allowing frequencies of 2400 kec. to reach the oscillator,

A 3-Tube Presclector -

' @ IN al

fier. the image response will come through, without preselection.

Modern receivers huave increased the intermediate frequency to
a point just outside the broadcast band about 500 ke. and this
makes the image response 1000 ke. away from the signal. This
improves the situation at comparatively low signal frequencies,
but when we tune in signals in the high-frequency spectrum the
image is comparatively close to the signal. For instance, with a
signal of 20,000 ke., the image, with a 500 ke, intermediate. is
21,000 kc. and the detector circuit cannot eliminate it, so that in
modern receivers preselection is absolutely necessary. If the
niodern receiver did not have to tune continuously through the
broadeast band up to the neighborhood of 25.000 or 30,000 kc.,
a higher intermediate frequency could be used, which would put
the image farther away from the signal. Receivers that are made
to receive high frequencies, only, take advantage of this point,
but an all-wave receiver cannot. (Continued on puge 365)
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Wiring diagram of the 3-tube preselector.

Names and addresses of manufacturers of apparatus described on this and following pages furnished upon receipt of 3 cent stamp: mention No. of article.
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NEW APPARATUS FOR THE HAM

5-Meter Antennas
(H-25)

Adjustable U.H.F. Antennas
H-25

Here is a complete set of ad-
justable wultra high-frequency
antennas which should prove
very interesting to the amateur.
As can be seen in the photo-
graph, several different types
are manufactured. They are
constructed of aluminum and
are telescoped, with a hard met-
al locking sleeve to insure good
contact at the joint, Lying hor-
izontally at the base of the pho-
to is a partial view of a com-
plete doublet with the central
insulating block clearly shown.

Dial and Knob >for Ham Set
H-26

These dials will beautify any
Ham transmitter or similar ap-
paratus. They are of attractive
satin finish, with black numbers
and graduation marks on a
chrome silver background. The
knob is a large type with a
flange, providing a very com-
fortable grip. These are avail-
able in 27, 3%” and 4" diam-
eters with various scale read-
ings,

The readings are 0 to 100,
with a 180-degree swing and 0
to 100 with a 325-degree swing.
Rar type hakelite pointer knobs
and the usual round finger-grip

Transmitting Condenser

This is a really rugged and
well-designed dual-transmitting
condenser. The frame is made
of heavy cast aluminum with
plates of extremely high polish
and with rounded edges. This
new Hammarlund product can
be obtained in capacities rang-
ing from 50 to 500 mmf. per
section. With the two sections
in series the breakdown voltage
is 13,000 volts.

With a split-stator condenser
of the type shown, R. F. burns
and body-capacity effects are
eliminated when the two sec-
tions are connected across the
coil and the rotor grounded to
the “B” negative side of the
circuit, thus permitting precise
adjustment,

Flexible Shaft Coupling

This new National flexible
shaft coupling unit is ideally
suited to cases where the driv-
ing adjustment and instrument
shafts are offset up to angles of
90 degrees. This virtually elimi-
nates all aligning problems.

Transceiver Hand-Set

Flexible coupling.

-

I

Transmitting condenser. (H-27)

(H-28)

knob with pointer are also Hand-sets of this type are
available to take the place of ideally suited to the present -
the tlange-type knob shown in  popular transceivers. It pro-
the photograph. vides a microphone and ear- }
They are made with several phone combination which is hard =
! different mounting arrange- to beat where simplicity and

New dial, (H-26) ments,

convenience are essential.

Transceiver hand-set. (H-29)

Practical 5-Meter Antenna Design

® IT IS DOUBTFUL that any group of

radio amateurs in the country has been
more active, during the past year and a
half, than the Garden City Radio Club.
This organization has made a very definite
study of ultra-high-frequency operation
and it has gone to considerable expense
to prove certain theories by working them
out practically. Members of the Club have
been very active in arranging ultra-high-
frequency tests between ground and air-
craft and between fixed and mobile stations.

It has long been recognized by the Club
that 5-meter operation in a large city is
vastly different from such operation in flat
unobstructed areas. The Club’s urban ac-
tivities have been placed in charge of the
present author and in order to draw satis-
factory conclusions, good and poor 5-meter
locations have been chosen and the follow-
ing interesting results have been obtained,
with receiving antennas.

1t may be that the work we have done

Various Types of Aerials Used
at W2DLG and W2DKJ and
the Results Obtained

By Arthur H. Lynch

will be of some benefit to others who con-
template 5-meter activity. We have dis-
covered no new principles. In fact, a re-
cent rereading of “Below Ten Meters” pre-
pared by James Millen and S. Kruse, some
time ago, indicates that nearly all of the
present ultra-high-frequency operation is
along lines which were fairly well under-
stood many years ago. It is, rather, with
the idea of enabling the heginner on five
meters to eliminate much of the guesswork,
that we recount our own activities,

It has been our belief that fair distances
can be covered with moderate power, pro-
vided aerials of suitable design were used.
We have never louked upon the method of
getting long distances by the expedient of
using high power as being very intelligent
when, with moderate power and careful at-
tention to antenna design, the same result
can be accomplished, at a much lower cost.
Much cutting and tryving will be eliminated
if the newcomer to five meters will first
read “Below Ten Meters” because there is
more real dope packed into that one little
publication, than ean be dug up from a
whole group of texts.

For our receiving antenna, after observ-
ing 5-meter performance in various sce-
tions of New York City, we realized that
for suitable metropolitan coverage, it would
be desirable to secure a location having rea-
sonably good altitude,

Through the good offices of Eli M. Lurie,

(Continwed on pnge 552)
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Various 5-meter aerials described by the author.
Names and addresses of manufacturers of aDparatus described on this and following pages furnished upon receipt of 3 cent stamp: mention Neo. of article.
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Radio Amateur Course

® THIS is the fifth lesson in our Radio

Amatenr Course, and will deal with
radio and audio frequency, class “A”
and “B” amplifiers, and radio frequen-
cies, class “B” and “C” amplifiers, to-
gether with frequency multipliers. The
first type of amplifier that the average
radio experimenter comes in contact
with is the well-known Class “A"” audio
amplifier. In our previous lessons dis-
cussing the vacuum tube action, we
clearly explained the functions of the
cathode grid and plate, also just how
the changes in grid potential effect
changes in plate current, thus amplify-
ing the signal.

When reading the following descrip-
tions of amplifiers, it is well to review
the previously described actions of the
various elements in tubes because these
will not be taken up again in detail,
and a perusal of the lesson on tubes
will greatly aid in obtaining a clear
mental picture of various types of
amplifiers.

In Figure 1-A, the tube is operated
under conditions so that the outpwut is
an exact replica of the input signal.
It can, therefore, be said that the tube
is operated on the flat portion of its
grid-voltage plate-current curve. By
examining the drawing at Figure 1-A,
we see that the grid never goes suf-
ficiently negative to reduce the plate
current to zero, and it is also not al-
lowed to go positive; if it were, the grid
would draw current on the positive
peaks, and this is not desirable in the
usual Class “A’ amplifier.

Class “A” Amplifiers

Class “A” amplifiers are capable of
really faithful amplification, but are
quite inefficient, insofar as power con-
servation is concerned. Usually these

In this, the fifth lesson of
the Radioc Amateur Course,
Class "A", "B" and "C" am-
plifiers are discussed. Also
frequency multipliers and
modulated Class "C" ampli-
fiers are explained.

amplifiers are about 50 per cent effici-
ent. In Figure 2-A we have in a 1-
tube audio frequency Class “A” ampli-
fier circuit. In figure 2-B we have an
amplifier of the push-pull variety
wherein two tubes are used, each oper-
ating on alternate half cycles of the
input signal. In Figure 1-B we have a
diagram of the characteristics of a
Class “B” radio frequency amplifier.
The operating characteristics are es-
sentially the same as a Class “B” audio
amplifier, only in the R.F, amplifier, as
indicated, the frequency is constant and
the amplitude of it is varied by modu-
lation. This is said to be a Linear
amplifier.

In a Class “B” audio amplifier, the
frequency would vary. Ilowever, the
essential functions are the same. We
find that the bias is such that it allows
the grid to become positive on one-
half of the incoming signal, running
the plate current way up. On the neg-
ative half of the cycle in the R.F.
amplifier, we find that the plate cur-
rent is zero and remains zero through
the entire 180 degrees of the negative
grid swing, and then it begins to rise
as the grid again goes positive, It
can thus be seen that plate current
flows over the 360 degrees of the grid
swing in Class “A” amplifier, and only

180 degrees of the grid swing in a
Class “B” amplifier. Now, in an audio
system, it is essential that we repro-
duce an exact replica of the incoming
si,nal; that is why in Class “B” am-
phfiers intended for audio frequency
use, we use push-pull in order to re-
produce both halves of the incoming
signal.

Class “B” Amplifiers

In R.F. amplifiers wherein the varia-
tions in amplitude of a constant fre-
quency carrier constitutes outr audio
frequency signal, we do not need push-
pull, because if we refer to Figure 1-D,
we will see that a complete A.F. vari-
ation is present on the one-half, al-
though two tubes are often used in the
Class “B” R.F. amplifier. This is only
done to increase the power output. We
can very easily see why only one-half
of the modulated R.F. signal is needed;
because of the action of our detector,
really only one-half of it is used any-
way. In Class “B” amplifiers of all
descriptions, the grid-bias is adjusted
so that the plate current is zero or
nearly zero with no signal present in
the grid circuit. In the now popular
Class “AB” or “A” prime, audio fre-

uency amplifiers, plate current flows
throughout more than 180 degrees of
the input cycle but less than 360. This
means that the plate current may fall
te zero and remain zero for just a small
portion of the input cycle. "In Figures
1-E, F and G, we clearly show how in
the Class “A” amplifier, the plate cur-
rent is continually flowing, and in the
Class “B” amplifier, it only flows
through 180 degrees of the input cycle,
while on Class “C” amplifier, which
is next to be discussed, on less than
180 degrees of the input cycle.
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m m L ouT-
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L/ &‘A???v':ms- FIG.1C S \\__, IN- ) A ouT-
e i PUT PUT
T \ FIG.1F (]
L OFF . ==
£
F i) ool f\\ I’\‘ l’\\
E=":E\g— zeng oA Doy (.
SEE ) MODULATION 1 + ~ N
" 1007, v v -
T oo | VARV B~ 2 B+  FiG.28
FIG. 18 FIG.10D FIG.16. )

The above drawings show characteristics of Class “A
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Diagrams of pentode A.F. amplifiers, single and push-pull, together with neutralizing single and push-pull R.F. amplifiers.

Class “C” Amplifiers

Class “C” amplifiers are usually used
only for radio frequency amplification
because of the tremendous amount of
distortion which is present in the out-
put wave. In Class “C” amplifiers, the
bias is increased to about two times
the value necessary to bring the plate
current to zero. This means thdt a
greater amount of excitation is re-
quired in order to make the plate cur-
rent flow. This requires, of course,
that the grid be driven considerably
positive. Vacuum tubes operated in the
Class “C” category are capable of tre-
mendous power output as compared to
a Class “A” or “B” amplifier, and are
usually quite a bit more efficient, inso-
far as plate-power conversion is_con-
cerned. Efficlencies as high as 85 per
cent are quite easily obtained. Of
course, the ratio of power amplifica-
tion is reduced considerably in a Class
“C” amplifier, because of the fact that
plate current only flows on a small por-
tion of the input cycle and because a
Class “C” amplifier requires a good
deal more excitation.

A class “C” amplifier in a radio fre-
quency phone transmitter is modulated
directly, i.e., a powerful modulator is
used to vary the plate input to the tube
at audio frequencies, while a Class “B”
amplifier used in a phone transmitter is
not modulated directly, but a low-power,
class “C” amplifier which is modulated
at voice frequencies, is used to drive
the Class “B” linear R.F. amplifier.
While the Class “B” amplifier is not

as efficient ag the Class “C” amplifier,
it introduces a considerable saving in
the cost of modulator equipment, be-
cause a fairly low-power stage is modu-
lated, and the Class “B” amplifier is
merely used to amplify the modulated
output of this low-power stage.

e
R b e S S L e o |

The next lesson will de-
scribe a M.O.P.A. {Master
Oscillator-Power  Amplifier)
transmitter—using a crystal
oscillator, a frequency multi-
plier, a buffer and a power
amplifier. Thorough outline
of the tuning and operative
procedure will be given.

. PR

Efficiency in Power Output

Efficiencies of around 70 per cent
may be secured from a Class “B”
amplifier with 100 per cent modulation
on the driver stage, although an un-
modulated Class “B” amplifier would
be only about 35 per cent efficient.
Speaking of plate efficiency or power
conversion in the plate circuit of the
vacuum tube, we mean the “power”
output divided by the power input,

times 100. For instance, if we have
an amplifier with a power input of 100
watts and an output of 76 watts, we
would have an amplifier which was
75 per cent efficient, the output being
75 per cent of the total plate input.

In figures 1-C and 1-G, we have il-
lustrations of the operation of a Class
“C” amplifier. To the lay reader,
Figure, 1-G would probably be the
clearest, because herein we find a clear-
er picture, showing that the plate cur-
rent flows on a very small portion of
the input cycle. In Figures 2-C and
2-D, we have pentodes used as audio
frequency amplifiers. Bias for these
is obtained by inserting the resistor in
series with the cathode, or if it is a
filament type tube, a center-tap re-
sistor is needed, as shown in Figures
2-A and 3-A. In an R.F. amplifier,
usually the center-tapped resistor is
by-passed with two condensers, as in
Figure 3-B. Resistors “R” in Figure
2-C, 2-D, and 3-A, are the self-biasing
resistors.

Neutralizing

With a triode used as a radio fre-
quency amplifier and where the input
and output circuits are tuned to the
same frequency, a method of overcom-
ing self-oscillation is required. This is
accomplished by ncutralizing as shown
in Figure 4-A. What we have done
here is to center-tap the plate coil,
making the two ends out of phase 180
degrees. Then a small condenser is
connected between the grid of the tube
and the end (Continued on page 561)

s

2:SCREEN-GRID
TUBES IN PUSH-PULL

FIG.5C

REC.

é._8-

FiG.58

e

>
c-') .+'\" B:' BD B+
MED c+ LOW. HIGH

PENTODE
OSC -MULTIPLIER

CRYSTAL

P

8- FIG.6 B8+

Pentode single and push-pull R.F. amplifiers and crystal oscillator-frequency multiplier diagrams.
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Front view of 20-watt transmitter using all receiving parts

® 1.OW cost and high efficiency is the

cry of the young Ham, Still, when
building his transmitter he should have
a quality piece of apparatus capable of
putting out a fairly strong signal of
the highest quality—a signal that
meets with the present Government re-
quirements. The first thought is to-
ward receiving type tubes,  Of these
we have built plenty of transmitters
and obtained excellent results. In
most cases though, we have not had the
latest in quality and simplicity. Most
low-power transmitters use triodes or
pentodes which require neutralizing
and this makes a messy job of shifting
bands.

The *“89” Tube a Daisy!

There is one tube which is compara-
tively unknown amongst the amateurs
and this is the type 8Y intended for
audio frequency "amplification either
as a pentode, triode, or class A and B
amplifier. The tube is almost an exact
duplicate of the type 59, well known as
a crystal oscillator and frequency mul-
tiplier. The 89 differs from the 59 in
that the control-grid connection is
brought out the top of the bulb much

the same as screen-grid tubes. The 89
ix rated at somewhat lower-power in-
put than the 539, but tests have shown
that it will do just about all a 59 will,
and besides has many advantages not
found in the 59. In the first place the
89 can be used as a screen-grid R.F.
amplifier on all frequencies up to 125
megicyeles!  And by good authority
we have been informed that it will
stand up to 8 watts plate dissipation
and 1.4 watts for the screen-grid! This
makes it a rather “husky” tube for

low-power transmitters and exciter
units.
Three type 8% are used in this

transmitter, one as a erystal-controlled
“tritet” oscillator and two in push-pull
as screen-grid R.F. amplifiers. No
neutralizing whatsoever is necessary
and the amplifier operates as “stable”
as any we have ever come in contact
with; there is not the slightest trace of
a tendency toward self-oscillation. 'T'he
transmitter will work on any two bunds
with one crystal, For 80 and 40 meters
an 80-meter crystal is used; on 40, the
plate circuit of the oscillator takes care
of the frequency doubling and the
amplifier is provided with plenty of

JANUARY, 1936
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excitation. The 89 is the bcrries for
tritet oscillators and frequency multi-
pliers!

Actual Tests Showed Superior Results

It might be well to “take time out”
and say that two of these transmitters
were built; one to operate on the low-
frequency bands and one for the 5-
meter band. And with the push-pull
amplifier running on 5 meters with 500
volts on the plates and a total of 50
mills plate current, 14 watts output
was obtained and the tubes showed no
signs of being overloaded. In faet,
this is still within the plate dissipation
value previously given. This 5-meter
transmitter will be deseribed in an
early issue.

The low-frequency transmitter here-
in described gave an output of approxi-
mately 20 watts with 35 watts input—
500 volts at 70 mills (MLA.); higher
inputs gave little increase in output
and would materially shorten the tube
life. Neither of the transmitters re-
quired any shielding, not even tube
shields. By all means do not employ
tube shields, because the tubes become
very warm in operation and the shield
would only hinder hcat radiation and
cause trouble.

The Hook-1"p

Looking at the circuit diagram, we
find a conventional tritet oscillator, in-
ductively coupled to the amplifier. The
values of condensers and resistors in-
dicated in the diagram, have proved
optimum and should not be changed.
The same power supply is used for both
the oscillator and amplifier; the oscil-
lator voltage being rveduced slightly
with a series resistor. There is also
a separate voltage-dropping resistor
for the screen voltages of the two
stages. The screen voltages are kept
quite low in order not to shorten the
tube life.
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Circuit diagram and chassis details of 20-watt transmitter,
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Made from

Receiver Parts

It is at last possible, thanks to W2ZAMN, to build a transmitter almost en-
tirely of receiving parts and one which is not reslly "flea power.” This one
uses 3 type 89" tubes, one as a crystal-control oscillator, and two in a
push-pull, screen-grid amplifier circuit. It is capable of transmitting a high-
quality signal, and has an output of 20 watts! It operates on 80, 40 and
20 meters, Believe it or not, it can be built for less than a dollar a watt.

Oscillator

In the oscillator we find that the
suppressor grid is connected to the
sereen while in the amplifier the sup-
pressors are either connected to the
cathodes (B negative) or a positive po-
tential of from 22.5 to 45 volts. This
positive potential gave a slight increase
in output but probably not enough to
warrant its application,

The three plug-in coils are wound on
small National type XR20 isolantite
forms, having five prongs. The plate
coil of the o=scillator is wound on the
outside ot the form while the grid coil
of the amplifier is wound on a short
length of one-inch tubing and placed
inside of the coil form. This col i=
wound with fine wire and is untuned
much the same as in TNT circuits. The
tuning condensers are all midget re-
ceiving condensers, having 110 mm..
capacity.

Aluminum Chassis Used

The entire transmitter is mounted
on an aluminum chassis 7 inches wide,
14 inches long, and 3 inches high;
along one side of the chassis ix mount-
ed a bakelite strip to accommodate the
0-100 =cale milliammeter and the vari-
ous jacks and power switeh. By this
plug arrangement only one meter ix
necded, thus lowering the cost of the
parts, All by-pass condensers are
mounted under the chassis and the
leads feeding it are by-passed right at
the point where they come through the
chassis.

Looking at the photo of the top view
we have the oscillator grid-coil and the
crystal on the extreme left, and the os-

cillator tube behind the tuning cen-
denser. The oscillator plate coil anid

its tuning condenser are in the center
with the two ampliticrs next, and the
plate tuning condenser between them
and the plate coih.  The output link
which is supported around the plate
coil with standoft insulators, serves to
couple the antennz or another ampli-
fier stagre. With the plate voltage ve-
duced on the oscillator the plate cur-
rent will be low. The plate current
when operating on the crystal frequen-
¢y will be around 20 mills (M. A.) and
slightly higher when operating on the
second hairmonic of the crystat fre-

P WS SO W W

quency. The plate condenser of the
oscillator should be adjusted for mini-
mum plate current. The plate con-
denser of the amplifier should also be
tuned for lowest plate currvent, this
will be around 20 or 25 mills, when no
antenna load is present.  With the an-
tenna coupled, the current will rise.
The coupling should not be adjusted
to lead the plate ecircuit up to more
than 60 mills (M.A.). With this input
(30) watts, the output should be
around 20 watts, Tuming is very sime-
pte especially as theve is no neutraliz-
ing required, The key jack is in scries
with the two cathodes of the amplifier
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Above: Top view showing the placement
of parts: note its extreme simplicity,
Left: Bottom View. Only condensers
and resistors are placed underneath,

e oy
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providing very smooth keying.

During a month of operation and
testing this little transmitter proved
positively practical as a transmitier
of frigh quality and also as a very ef-
ficient exciter unit for a higher power
stuge.  In the very near future we will
describe an amplifier. antenna network,
and power supply which will provide a
combination hard to beat.

Parts List for Transmitter

1—Aluminum chaxssis (see drawing), Blan.

1 —Bakelite panel {see drawingl,

3—t-prong isolantite sockets: National

4-—~53-prong isolantite sockets: National.

3-—14tn mmf. condiensers, National, type EX.

H—— 101 mf. 1,000 volt mica condensers: Acroe
vOX.

3—5n0,000-0hm resistors, 28 watt:; Acrovox,

1-——5.000-0hm resistor, 20-watt; Aerovox.

2—R.F. chokes, National R1040,

(Continued on page 564)
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TUNED TD =
TRANSMITTER

X <‘mzcuentv

L2
-

AID FOR DUPLEX

vperation nay be greatly aided
ns of an indectively-conpled wave-
trap as shown jp the diagr.on,  cotpling
between LY and L2 may e varied to In-
crease the seleethity of the circult or to
increase the efteet of the Irap, so that the
trap will weaken the transmitter siznal
without seriously afteering the shengtih of

the incoming slgnal. L1 should generally be
ahout

!, the number of turns of
te_dimensions of L2 are:
oturns; for S0 meters,

Ape
160
10 turns:

ers, O turns: for 20 metets, 3
turia—all on 3" diameter form and wouml
with 20 or larger wite.—HRoger X,
Farmer.

vvyvy

HOME-MADE SHIELD
CAN

Tlere’s how to u.e a gha
ondl advantage in makl
ook ing’’ square shield
het you're buililng, ur fo ¥ other pirposc
—all fron aluminom 3 32% or under. First
fet a straiecht edee and blace agalnst Yine
to be hert. then glass cutter with plenty ot
pressure run back and forth against ~traight
edie, untll an Impressiop of about  one-
thied the thiekness of the aluminum i< ob-
tained. Then with the cut slde on the out-
side of the >quare carm, put in vice or jn

between W0 hlocks of wuml amd bendd as
per Sketels You will he sutprlaed to see
what a0 perfecly square and ~trabghl orner

you have. That will make a tine conmer-

conmer jal-
for that auber-

tial-looking job.—Gen. Kuowmnich,

vwvey

TO ANTENNA (RECEIVING
AND TRANSMITTING )

RECE 1VING
5E1

ANTENNA SWITCH

My kink Is to use an onlinare lamp
gocket that has a pull chain deriee for
turning on and off the current. Nerew a
20 amp, fuse in the socket to complete the
etrenit when the switeh is pulled to the ea
position,  This  deviee may be  mounted
alongside the feeder where it enfers the
reom, and ardinary strong twine run from
the chain of the gocket through eyelets to
near the reeeiving position, Ali the oper-
ator has to do. is to pull the twine amd he
breaks the reeciving antenna in order to
transmit,—NR. S, Krebs-W3ERY,

vyvy
EARPHONE AS MIKE

T have found that by connecting a 2,000-
ohin carphond to the Input circult of the

SHORT WAVE CRAFT for JANUARY, 1936
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awarded eight months’
WAVE CRAFT.
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$5.00 FOR BEST
SHORT-WAYVE KINK

The Editor will award a five doliar prize each month
§ for the best short-wave kink submitted by our read-
All other kinks accepted and published will be

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 faverite short-wave kink to the
“Kink” Editor, SHORT WAVE CRAFT.

subseription to SHORT

— )| DETECTOR

FIRSY
AuDID

deteetor or first atn
broasdeast receiver, it as an excellent
mictophione. The diagr learly shuwns how
it Is connected —Tom Davis,

vwyy

PLUG-IN SOLDERING
IRON

Here i3 a kink which should find faver
ameng the short-wave exberimenters and
tiechanles, 1 fastened an olil tube-base to
the handle of my soldering Hion. Then eon-
neet the terminals of the socket in series

amplifier of my

SOLDEQ:NG 1RON

/&0 Tuse Base

wWiTh TWO PRONGS
PEMOVED

1

SwiT W

|
.,

i
000
SCeEws Q’

OLD TUBE S0CkET
WiTh TWO TEGMINALS
REMOVED

Ya” LEAD WOLE
OHILLED THROUGH
B0ARD AND ONE HOLE
WNDER SOCKE T CONNEC TING.

BOT™M MOLES g

of the N, € line and a switch, The draw-

clearly  shows how the job is dene.
Ite sure the socket will earry the current
reyuitements of the iron.—Clarence Teter.

vYyyvw

N e oo . nt .
NOVEL ANTENNA CON-
QI
DENSER

As is shown in the drawing, T used two
condenser plates from a disearded midget
condenser as an antenna tuner. {ne Is fas-
tened to a bakelite strip, while the other
can be mored, thus varylng the capacity.
A kunoli attached to the shaft of the mince-
able plate. will he of eounsiderable aid.—
Eidward Whges,

TO
0 ANTENNA
E3
™ Two on
THREE BRASS
WASHERS

vAR CONDENSER

BAKELITE = =" ROTOR PLATES
STRIB 7’ 1 TO anT
.'"f'- ——
—
10
SEY

BAKEL(TE
sTap

N R i Ry Ry

R

- v oqe N
NEW USE FOR SHADE
STV TD L
FIXTURE
The other day 1 was visiling a fricnd
of mine who is an amateur radlo operator,
Ile was hating trouble mounting a roupie
of VT otype transmitting condensers and
1 happened 1o think of curtain holders, We
found they worked very efticiently and ]
the trick. There are many cases whe
would like to mount t
on @ hread-boand but have no supports.
hope this kink will belp many tadio ex-
perimenters, Enelosed vou will find a sketeh

of the kink.—Franeis G. Boudrean.

ou
vpe of comdenser

ROLLER
SNADE
HOLDER.

SIMPLE SOLDERING
IRON IIOLDER

During my experiments, 1 found that a
lurge serew -eye fastened inte a basebosrd,
aenved as a very convenlbent goidering imn
Dolder, A mumber of these ean also fas-
tened alireet]y on to the work-hench. so that
solderlng can be done an any part of the

weh without mov the holder, Several of
theae nay be s ved Figichelll,

SOLDERING
1RON

TUNING KINK

An easy methol of recelving the broad-
cast <talion i3 to connect a 00035 taf. tun-
ing conddenser fn parallel with the one In
use in the set. {“onnect the rolor of the new
condenser to the rotor of the old one. Then
connect the ~tatars toether with a 8. P.S.T.
switel in the elrenlt as shown In the dla-
gram. With the switeh open the set fune-
thons as usual: to rerelve B, «tatlons,
tlose the switeh and tune with the new con-
denser. The larrest 8-W coil (160 meter
ceil) should be used.—Viron E. Payne.
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METAL PENCIL
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CLIP BENT AT
RIGHT ANGLE AS
SHOWN_AND SOLDER

LEAD TO END

GRID-CLIP® KINK

I hat my set completed exeept for one
grid elip. noticed & peneil with a
pocket cifp on i, and found it would fit
el the tube cap, 1 then hent the long
etid op at right-angles, and soldered the
wire to this. In cases where the clips are
alckle-plated, it i3 necessary to tlle off the
plating, beeause the solder nsually will not

adbore  to the smooth nickle surface,~—
Thetuas H. Lamborn,

SMOOTH REGENERATION
CONTROL

I have found that by connes
Hometer actose the catliode s«
electron-coupled detector. smoother control
wis effected. Of course, the sereen voltage

must e eorcect  for  normai  seusitivity,
This metbod of controlling  regencration
proved to  be  seother  than  the  usual
methods.—J, Kent Hogan.
vweyy

04D RUBBER

PEDAL FROM

BICYCLE

FORCE END OF FILE
NTO WOLE IN PEDAL

RUBBER FILE HANDLE

Using wood tile handles for a number of
years, amd hasving them bhreak and wear out,
1 tinally decided to hunt around for some-
thing wwre servieeable. A (disearded rulner
pad from a birvele bedal was tinaliy s
Ieetesl and proved 1o be far suberior to the
wooden Dhamdies, The tile is_ merely fo
lute one end of the rubber block,—.

E. Hoard,
vwyy

NEW USE FOR CON-
DENSER PLATE
Removalle blates of an old “I3C'" con=
denser may be used as a dial plate, by
carefully engraving them. With the ail of
a straight edge and a sharp toal, profes-
sional appearanee I8 abtained. The new type
knohy pointers may be usell to provide a

real swell «dlal. Abel,

FruISHED

CONDENSER
PLATE

DAL

SHARP POINTED
TOOL FOR MAwNG
GRADUATIONS AND
NUMBERS ~
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SHORT WAVE CRAFT for JANUARY, 1936

A Short-Wave Stations
of the World

Monthly
\":/ Complete List of Broadcast, Police and Television Stations

AMNMD

REVISED

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

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

and can therefore be identified by the
average listener.

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

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

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

Around-the-Clock Listening Guide

Although short-wave reception i3 notorious for
its irregularity and seeming inconsistency
{wherein lies its greatest appeal to the sporting
listener), it is a good idea to follow a gencral
schedule as far as wavelength in relation to
the time of the day is concerned. The observ-

ance of these simple rules will save time.

From daybreak tidl 3 p.m. and particularly
during bright daylight. listen between 13 and 19
meters (21540 to 15800 ke.).

To the east of the listener, from about 1 p.m.-
8 p.m.. the 25-35 meter wilt be found very pro-

ductive. To the west of the listener this same
band is generally found best from about 8 p.m.
until 9 a.m. (After dark. results above 35 meters
are usually much better than durineg daylight.)
These general rules hold for any focation in the
Northern Hemisphere.

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

| 21540 ke. WSXK | 19345 ke.

-B- 13.93 meters «B,C~ 15.5] meters -B- 18.86 meters «Ce .80 meters -B- 19.67 meters
WESTINGHOUSE ELECTRIC BANDOENG. JAVA DAVENTRY, ST. ASSISE, FRANCE BOSTON, MASS.
PITTSBURGH. PA. Calls Holland early a.m. | ,B.B.C.. BROADCASTING Phones 3algon. mornind irregular, In morning
7-9 a.m.; relays KDKA BW.‘“‘:)"OO"IIJB"% Y‘hur.. Sat., | HOUSE. IEON'DON. ENGLAND | — = S - PN " .
19220 ke.  WKF | o 15810 ke.  LSL | 15245 ke, *
21420 kc- WKK * 17780 k W3XAL ;IcﬁHLlNGIa.:'M mﬂ"sznrma -B- 19.68 meters
C- Mgy meter “CLAWRENCEVILLE, M. J. ¢ % s “RADIO COLONIAL"
T R I T P o (e
ntina. g . . de 3
* TFira. deytime 19160 kc. GAP | o Wiz Dty exc. 8un. | 15760 kc. JYT 30 am, '
| ——— -G~ HUGIBSY'“ E‘a‘é‘l::"n 9 a.m.-l p.m. X 19.04 meters — e
21080 kc. PSA Calls Australia, eatly a.m. - KE""&‘:,‘}_’C}A‘}‘A;:‘HBA' 15220 kc. *PC-’
-C- 14.23 meters 18970 k¢ GAQ 17775 ke. PHI Irregular in_ late afternaon -B- 19.71 meters
Ri0 DE JANEIRO, BRAZIL ® -B. 16.88 meters and early morning N.V. PHILIPS' RADIO
works WKK Daytime -C. nuulg.:l E";IGI?FAND HUIZEN, HOLLAND o Ei"snﬂﬂa\l.aioﬂi'g:l-LAND
l Calls 8. Afrisa, marnings RN 15660 kc. JVE Alsg Ties, 3.6 amor

| 21060 ke.  WKA | 13830 ko,

| 'c‘LAWRE':J'éitV?IE'L:g. N. ). «Ce BAJB%SEN"('!“'?AVA B 16.89 meters Phones lava 3.5 l.lll.- 152To kc. *w-sx_K
e i;'s"z'o"fl':'"d‘ = &A"U "“é‘é‘é’;.‘ﬁ?_:é%‘ﬁm'iﬂﬂ“ 15620 kc. JVF 'vsfurlNé’ﬁ;gru'snénguc‘rmo
Ca Al -C. 19.2 moters .. CO.
200 ke LSNG | ot i, | 17760 ke, JAC | P SRV e | TRERSER
e 227 meters Calls N. Y.. daytime ) - — - | - — Lo
el | s ke FZS | T SR, L [15415 ke KWO | 15200 ke, ADJB
20700 k. LSY | Pronss Paris. eariy” mornine 17310 kc.  W3XL | __ Phones Hawall 2.7 pom. 73:JSE?E:rSLL?;n.?EBEHA:S'l‘)vl.m.
-c. 14,43 metera 18340 kc. WLA | “%yarioiid Geby. co. | 15370 ke, +HAS3 | 15140 kc. *GSF
no‘n;'r E.‘.‘{‘.‘t.'}." 'cinwns'ﬂ'égv'ﬁf{'? BOUND BROOK. N. J. -8- 19,52 moters .B- 19-82 meters
_ Tests irregularly | __calls Engiand. dn’_vtrﬁo,' ) Tosts Sseulely BrE&?a:gggJﬁdlrs?';ﬁAonlYm. s,n_c,_DAanEONArggA's'rmc
20380 ke.  GAA |18310 ke, GAS 17120 Ke. ~ WOO | o0 ™y | Fibshe e3asTu it um
.c- 14.72 motors o P e D AW % AR .c- 19.53 motors 15120 ke. W HV)
RUGBY. ENGLAND AaBY. ENGLAND, OCEAN GATE. N.'J. DIXON, CAL. -B. 19.83 meters
Calls Argentina, - Brazil. 18250 kc. FTO | — Catis ships Phones Pacific lales and Janan VATICAN CITY
19900 ke LSG | v, Al tce 17080 ke GBC | 15330kc. e W2XAD | 070 inad"
meters Calls S. America. daytime ~G- 96 meters -B. 19.56 metors at. 10-10:45 a.m.
o ol T | 15000 ke GAw | e | grsi b e o | 15090 ke, RKI
ests irreguiarly, daytime G- meters 1697 ST FHER R ey -C- 19.88 meters
e | o s, (SO, WL SR | i o s
-C- 15,14 maters 18135 kc. PMC LAWRENCEVILLE. N. J. | 15280 kc. DIQ | revularly
T e na and. dartime " B D O E N AV Ars.. Braz. Pers. dWtime | -Be b0 aQCASTING - HOUSE 15070 kc. PSD

19650 kc. LSNS ] 3 | -c- 18.44 met
-C- 15.27 moters ?;:8_115 l':_fs' mctmsts oc:&v:hné:'}:lz:::’u. N
"uné'..ms’é:r,:ﬁe.nzsﬂti::m‘ HO}EEGE%"‘I"I:EE' morning and €arly afternoen

Tests irreqularly

PMA | 17790 kc. GSG | 105880 P:c. FTK | 15250 kc. WI1XAL

-C-

Phones Holland, early a. m. 16270 kc. WOG BERH
15270 ke. *W2XE | 15055 ke.  WNC

-B- 19.65 meters
e ATLANTIC BROADCASTING -C-

19600 k. LSF 18040 ke. "GAB 16240 kc.  KTO | o5 maarSo he, nvic. | Calls Coniral America. duvtime
G D EY -c- 16.63 metors AR 1. WABC daitr 1 a.m.-6 o.m. | 14980 kc. KAY
N EENTINA RUGBY. ENGLAND Calls Cal.. Tokio and ships piierdll -C- 20.03 maters

Tate treguinly. dotime | P arly e, _ SHs0 15260 kc. GSI | phones Paitne wsies
19355 kc. FTM | 17810 kc. PCV | 16233 kc. FZR3 | -8- 586 metey 14950 kc. HJB

.c- 15.50 moters -c- 16.84 moters -C- 18.48_meters .8.C.. BROADCASTING | -C- 20.07 moters

sT. ASSISE. FRANCE KOOTWilK. HOLLAND SAIGON. INDO-CHINA HOUSE. LONDON. ENGLAND BOGOTA. COL.

Calls Argentine. morninge Calls Java, 8-9 a. M, | Calls Paris and Pacific Isles 12:15-2:15 p.m. Calls WNC, daytime

(Al -sellcdulu Eastern Standard Time)

www americanradiohistorv com

19.16 meters

PLE 17760 kc.- DJE NAZAKI, JAPAN

N ERM G 19.9]1 meters
'%ozﬁ ..,,._ANV RI0O DE JANEIRO. BRAZIL

Wed. 7-11 a.m.

Calls N.Y.. Buenos Aires and
Europe, daytime

19.92 meters
HIALEAH, FLORIDA
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14600 kc. JVH | 12396 kc. CTIGO 11710 kc. YHIJ4ABA | 10260 kc. PMN | 9580 ke. % GSC
.8,C. 20.55 meters. «B- 24,2 2562 meterl «Ce 28.24 meters +B. 31.32 meters

NAZAKE, JAPAN PAHEDE. PORTUGAL P. O. X 50, IANDDENE, JAVA DAVENTRY,
Broadeasts Mon md Thurs. su{"hur f FrI|-30l 06 ;'I'S -'l':.el e II:S'fJEEEnL-LIIN'I g“%”aoa-'ﬁmo Catls Australia 5 a.m. H()BUasg LnaanODANDCAs"NGND
_ Phones Eurone 48 am. sl i T eme 10250 kc. LSK3 115-845, 6-8, IO-EHGpL:u

14590 kc. WMN :.1.32902'.(_.‘:.'......,, GBU /11680 ke.  KIO HuRLin i, ’ﬁnezmm. 9580 kc. % VK3LR

c. RUGBY, ENGLAND «Xe 25.66 meters Calls Europe and U. ., sfter- | g 31.32 meters

20.56 meters KAHUKU. HAWAIL noon and evemnu
LAWl;ﬁ:glEVEI'I‘.'LIE;‘dN. 3 Calls N.V.C:.."alternwn Tests in the u.venlng B 10220 kc PSH Put:::t.::e'l'::eﬁ.l’:h%ept,
meraing and siternoon 12235 kc. TFJ | 11560 kc. VIZ3 | c. 2035 meters MELBOURNE. “AUSTRALIA
«C- 24.52 meters X, 25.95 meters RIO DE JANEIRO, BRAZIL 3.7:30 a.m, except Sup.
14535 kc. HBJ REYKJAVIK. ICELAND AMALGAMATED WIRELESS | 10140 ke OPM | 2w Fri. 10330 p.m..2 s,
RESI NS0 Gl maters P readeasts. wrepomriy FISKVILLE AUSTRALIA | -c. 20,59 meters 9570 § k WIXK
GENEQ’AI.Osuﬂ';g:f'ANa u— v Calls Canada wenmu and early LEDPOLD\?ILFE'O BELGIAN “B- C-“ *:
LRl T 12150 kc. GBS | Phones around 3 a.m. WESTINGHOUSE ELECTRIC
A around 3 a.m. & MFG. CO.
WSO ke, SN © g | DOBKe  CIAG gooii gy TR AL
«Co ! -
WumLndRAM™ NFaenTing | .t -- ki B TP g uami S " E hmupa LD O Iy
Calls N.Y.C. afternoons 12000 kc- *RNE Tests m!hl:uxer:m irregutarly 9;;0(;:: N. ¥. C. dg(geu 98568 kC. LK.’I
14500 kc. LSM2 | “'yoscow, U°°F s. &, 11200 k¢ XBJQ ke. B ELOY NORWAY
-C- 20.69 moters Sun. 6-9, 10.15 a.m., (2:30 p.m. . -C- RUE L g nelers i 5-8 a.m,. |l a.m.-6 p.m.
HURLINGHAM, ARGENTINA wed. 5-6 a.m. -8- 28.T% "gters Calls N,v.C. ovenin e —
“Calls Rio and Europe daytime 1 —— - ~ G (T3 - . 9565 kc. vVuB
14485 ke. TIR 11991 kc. FZS2 | oairy 523'?' snslz}.;’mx“'vu pam. 9890 kc. LSN -B. gollilf, metees
20,71 meters «C- meters ~= +C- 0.33 1 a.m.-12:30
; e p.m., Wed,,
P,,‘;:,ETQE,PD A‘E,i.",’,‘“,. RiC sé‘h'.ﬁf.’." p.'r'f.""...':}'!d."‘g‘ 161050 |7“; e ZLT4 ""3.5!-"%’.?“&««"1"5..""1!"‘ Thufs., Sai.
aytime o _ — — -
14485 ko, HPF 11950 ke. KKQ | Beitilihi¥ean (9870 ke, WON 9560 kc. = DJA
eXe &.m. " roadcasts ir.

Phones WNG daytime . - l 11000 kc. PLP | 9860 [95,9:45 pm.
14485 ke.  TGF | 11940 ke,  FTA | S, @azmeen |5 lgg;“ mmtEA% R H
Boaredla TV cuar. | Cgre ARt | Reays N{ROM proame $0.11 maoRio.seain S | 9540 ke.  #DJIN

Phones WNC daylime Phones CNR morning, L Lk 5 ?I";V 5I'5 +9:30 o.m.: \ -B. 31.45_meters

Hurlingham. Arge.. nights 10770 kc. GBP aturday also (2 n.-2 p.m BROAOCASTING HOUSE
14485 kc YNA BERLIN, GERMANY
I +C- 20.71. meters T " | -C- 27.85 maters 9840 kc- JYS 12:30-2_a.m.
MANAGUA. NICARAGUA 11890 ke, * BUGBXCRENGLAND 49 3457345 a.m.

Phones WNC daytime | -B. “ 25.23 meters . Sydney. Austral. - esrly 2. m. KEM'KQEVNA l?'rAln NCMIBA- ssorlllgoﬁlp m.

14470 ke. ~WMF AR, SPRANG 10740 kc. A JVM | tresavisd. 47 sl m.
c- 11350 8.m.-6 B.m. . 9800 k LSE 9530 kc. *WZXAF
LAwnencEVéLle.du. Lo 34" a.m. S 2{“9,(3, N ¢ 3?;‘ aters “Beenlids me
l  morning and aiteracon 11870 kc. & WBXK | a1z m-t m"n dugs. and | 7 MONTE GRANDE, :SElgMEERNAELcj n(\:rrm? &
14440 kc. GBW 'g'znmz;iq?usstuzcmlc 10675 k.s Hub WNE Tests irregularly “n. 5 Tz 5 N
-C- °
© audBv? SWETano rlrrssugcﬁ PA. e e 9790 kc. GCW 9518 I(c. *VK3ME
Calls U.S.A.. afiorncon e Sl LAWRENCEVILLE, N. 2. | G- wc’é',f‘ D peter
l 13990 '(C- GBA Relays KDKA _ __Calls 'B‘"'"u“ d'“é"LEc ___ Calis N.Y.C., evening A'MLGAM‘TLE meLE“
s Ruczév;.‘ :";:é"z\un 11860 kc. GSE _];:(_’670 Cs m"* 9760 kc. VLJ-VLZ2 msflounnz.anusﬁrzz'ﬂu.\
-8 2520 moters oS mG -C- 30.72 meter Wed. to Sat.
Buenos Aires. Tate atterneen 58004 onArnv TNe Brosseans ThuaigE AMAL%?MAJE‘PRWIRAELESS 5:00-7:00 a. m,
13635 kc. SPW | HoUsE. Lon%ou NGLAND 8:30-9 pm. prSYDNEY, AgsAzLR'AzLuf . 9510 kc. * GSB
U]
| B wARSAW FOLAND 11830 ke, WZXE 1‘.:06602!('04-“"“ JVN early am. * '"_ d.b ST rters
Sundlys 11:30 a.m.-12:30 p.m. | -B- 25.36 meters o B.C.,
13610 kc. JYK | ATrAnNTIc BRDADCASTINI _ pho_mle:r:{pej_?-?':.m.l _ .9c7.50 k:g;, - WOF ngss' Lata%a“noo‘\nngérfévﬂo
.C. MADISON AVE. LAWRENCEVILLE, N, J. § .
] ?(EMIKAI%%.CTI.(;. CHIBA. s ___ Relays wABACYE_B’I‘ImY & !&9550 kc'm WOK Phones Enlland.L ovanlnn —95621'5': HH 5"5P°""_'!'F5
| prons ot M1 0. 11810 ke. %2R0 LawnenCEVILEE, w. 0. | 9710 ke. GCA | 9901 ke. - %
13585 ke. GBB | ™ % e Arge.. Brsz. Pery, atahte | C* pyggy” fNGLaND N eretularty A:45-5145 o -
' .C- 22.08 meters anuamgumello 5 10520 kc_ VLK Calls Arge. & Brazil. evenings [ 4:45-5:45 pm.
R MENGUAND 8:15-8 wm.. §:13-10: s am, | e 288t met 9635 Kkc. % 2RO | 9428 ke. % COCH
EQypt & Canada, afternsens 12 n.-1_p.m. %:l?'uszn,,;u.sﬂf;‘:,'n‘ -B- 3|E'3 meters -B. 51.8 moters v -3
13415 kc. GCJ 1,(1800 z':f; ,COSWR 10430 ke, YBG .. EVDMF' ;Txlbvnm 2HBAviniA‘.’E(:“u“aDA‘,'\'
C- «Xe ers . .
¢ nudBY’ FNETAND . n’;:'-r?'s's:"l‘nﬁus B B R Daily_2:30-5 p.m. ' e 'Ilz'""'"ﬁ’_s"o_g’ "gfi_m
Catls Jasaw & Chine surly Bl 1T g 5:30-6:30 3. m.. 7:30-8:30 ». m. | 9625 k. W CT1AA | 9415 kc. “PLV
[ — ——— asting in ear evenin .-
13390 kc. WMA and 8 am.o12 my 11:0420 kc- XGW 'r' L;ﬂ%‘r«?g’tﬁ:ﬁ:@%a’l} N T AL g meten
«Ca b ues,, urs., L)
StawndietVTele w. 4. | 11790 kc' W1XAL Gl su‘”,‘,"""‘:, EC""'“‘ 89 9600 ke.  XEFT FBtoadcasts "Tuen. and Thursr”
Phones England -8. alls Manila and Endgla Ce Sat, i0-10:30 a.m.
_motning 'and"afterhoon B%STD'; y MASS . and California late ovumnu 31.25 meters 9330 l( CJAZ
— un p.m. L IN A, 28,
13345 l(c. YVC 11770 k "DJD 10410 kc. PDK AV_%E!;ADCE;E;DEINE‘;IICO 2 3;:75 stor.
‘c. C. -C- 28.80 meters Daily i1 a.m..4 p.m., 7:30 p.m.- DRUMMONDVILLE CANADA
MaRACAY. TEWEzUELA | -B 25.49 meters KOOTWIIK, HOLLAND s oy ) gumcdh UM | phones England irregularly

__ Calis Hialeah daytime Bnomcunnc Jiouse, _Calls Java 730.9:40 a. m. | 6:30 el g ETTR, O B
13075 kec. VPD M2l wme | 10410 ke. KES “Reinys KETF: 9czso kc. GCB
-X- 22.94 moters (11750 ke *GSDH X poliiAs " CaLIr. 9595 kc. FHBL | ** aucsy’ eNtrano

SUVA. FUII ISLANDS . ', th Calls Can. & Eagypt. evenints
Daily exe, Sun. 12:30-1:30 a.m, | -B- 31335’7"9""? s telievenings ISR S LEAGJ[}'Eﬂo'Ee;Je?TmNS N ke
12840 k WOO | bec.oiuiisring | 10350 kc. LSX | ceneva switzercano | 9170 ke. WNA
c. ou Saturdays. 5:30.6:15 p. m. «C. 32.72 meter
.C. 2336 moters N e amoy ENGLAND | c.  26.98 meters Moh, al 1145 a.m. LAWRENCEVILLE. N, J.
LT ELED & R ity 5 120 l B 112 ) ’ . | 9590 ke. A VK2ZME Phones Enland, evening
- ests irregularly 8 p.m.. 12 mid- .
12825 ke. CNR 181730 ke. t pi [ Ption o il A%IALGAMA%FED “winELEsS. -913:25 ks‘z:.cs meter HAT4
-B,C.  23.39 meter B N B anD | 10330 kc. *ORK LTD.. 47 YORK ST, ‘RADIOLABOR"
DIRECTOR GENERAL Dally exc. Tues. and Wed, 8:30. | .B.C.  29.04 meter SYONEY, AUSTRALIA GyA
L o “y'ﬁ:r':.':':; 10:30 a.m., Sun, 8:30-11:30 a.m. | ~ RUYSSELEDE. BELGIUM | _  Sun. 1-3. 511 a.m. Bunnrssrﬁuunmnv
Broadeasts, Sunday, 7:30.9 a. m. 11720 kc. *CJRX 1033648“'::!5 2:30-4 ;-SLz 9590 kc- HPSJ 9060 s'u;ncdﬂ;m‘
12800 kc. IAC  winNTBEcTTANADA 5 teo 2 (I:S. e APARTADO 867 e 3311 meters
-C- 23.45 meters _Daily, 8 p. m.-12 m. HURLINGHAM, ARGENTINA | PANAMA CITY. PANAMA REYKJAVIK, ICELAND
PISA. iTALY Calls Europs, evenings 11:45 a.m.-4 P.m.. 7:30-10 p.m. Phones London afterncons.
Sole tulies i, mesiee | I715 e 10290 ke, DIQ | 9590 ke, W3XAU | g frosesi rkasiy
12780 ke.  GBC | .puoisthorts,,. | 10290 ke. 020 ke,  GCS
€ 37 St ”;"I%'-:EMNCE KONIGSWUSTERHAUSEN. | NEWTOWN SGUARE. PA. | -C- | 3326 meters o
“"653- |E|m|:|A 'n S N’t' m. | gro.ﬁf,., |':.-'::u|.r|y | 12 N-7:50 p.m. Calis N.Y.C.. evenings

(AIl Schedules Eutern Standlrd Time)

WwWWwWWw.americanradiohistorv.com
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9010 kc. KEJ | 7281 kc. HJ1ABD | 6520 kc. *YVGRV | 6130 kc. HJ1ABE | 6070 ke. HJ4ABC
.C- 33.3 meters 41.04 meters -B- 46.01 -B- 48.92 meters -B- 49.42 moters
BOLINAS. c.u " CARTAGENA, COLO. VALENCIA, v:nczu:u CARTAGENA. COL. PERIERA, COL.

Refays NBC & CBS ___lrregularly, evenings. | 12 .- p.m.. 6-10 p.m. LA Vs um. | 9:30-11:30 a.m., 7-B or § p.im.
Programs T tveind imevuirl | 00" HKE | 6500 ke. HJ5SABD | D370 dumib%ni s 6070 ke, VESCS
8795 kc. HKV . 42,25 meters 7| -B. 46,15 meters Wed, 8-1} p.m. | B 49.42 maters
.B. 34.09 moters BOGOTA, COL.. 8. A | MANIZALES, COL. e — | YANCOUVER. B. C.. CANADA

BOGATA, COLOMBIA | Tus. and Bl B8 5. m.c on. | 12150 5. m. 7-10 5. m. 6130 kc. ZGE | §un. 1458 5. m.. 10:30 5. eh.-
__Irreqular: 6:30 p.m.-12 m. | & & . 6:30-7 p. m. 6482 kc. H14D | B. 4B92 maters o P A E DD D.";
8775 kc. PNI 7080 kc. VP3MR | Be ot KUALA LUMPUR. 6-7:30 p. m.
[ 46,28 meters FED. MALAY STATES
-C- 34.19 maters 42.68 meters | SANTO_DOMINGO. DOMINI- Sun, Tue., and Fri., 6065 kc. HJ4ABL
MAKASSER, CELEBES, REoRceEYowN, BRI GUI- CAN REPUBLIC 6:40-8:40 a. m. |
Phones Java' iréund 4 I sun T45- 1915 = TR 4(':'7550'"' 10 6120 k *m B waNiAEE oL,

onas Java aroun a. M — c
— —_— N 5.7:4 . Daily || a.m.-12 n,, 5:30.7:30
8760 kc. GCQ Mon “Z i, 1“5 pmfi oo 6450 ke, HJISABJ | 8. 49.02 meter pom. ' Sat. i0530-1i:30 Pom:

Thur, 5.6145 p.m. | .g. T T ATLANTIC BROADCASTING 6060 0X
- pucEY ENGLAND ___Sat. §:d5-7:45 pom. “LA VOZ do CAMBEBE." | 40s mapisoN AVE. N. Y. C ke. Y
Calls 8. Alrill. afterncen | 7030 kc. HRPI 'BAQUGE-'S CPD;DMBIA " Relays WABC. & pams S%AMLEB?J:"E'I?..::B‘ENM?;K
=B b 1 = 2 A DS B 1-6:30 p. m.; alsi . m.-12 n.
FS0ke, ZEK S o S0MU.. | §M7ke. HJIABB | S120ke, W XEFT oy
- . meters 46.53 - - S

O U2 WA | mwi':rde:n'n'l::'li; i'.:'da:::ﬂf.'““ BARRA;IQUILLUA)( cﬁ}; 8. A. | " .S.XE“Q.EG"::.‘M"“ iz m, | 63060 kc. *yV8XAL
Dy O B 3w | 7000 kc. HJ1ABK | 11:30 8. in.-i p. m.; 5-i0 9. m. Sunti o e iz | é"%?hs“?::“ﬁ}'.‘;;,?.%“"-
Tues.. g:t‘.'"li-“‘a Bmw . m I -B- CALté garClle 6425 kc. wstS \ Relays XETF 6:30 u.m.-: T.I’n.:“l'iLvn‘.m.-l a.m.

| 72 30-IGUALDAD <X 46.7 m 10 __ Ralays WLW
8730 kc. GCl  carhanalioi dtoMeia | DALY NEWS BUILDING 6110 kc. * GSL 6060 kc W3XAU
.C- 34.36 met Testing in evening CHICAGD -B- 49,10 meters '
RUGEY E";J.G.E’AND 6996 k PZH Dperates |rrelularly ln lﬂernmm DAVENTRY, -BP-IEWT VIN QU PA.
. OWN 8
i Calls_indla. 8 a. M. o 4‘27;3 e 6410 kc. TIPG noussc Lou'}:"o‘u[.'cﬂ?mﬁo Rereys WEAL,PhiIAGs am
| 8680 kc. GBC | p. 0. BOX I8, B, LS meters {154, 10-1i_p.m. 8 omeil pm.
-C- ug‘--’" eNlrs N AR s puTCH san “JosE, CosTA RICA 6110 kc. vucC | 6050 kc. * GSA
! Y N-tins Sun., 93361136 am. “COSTA RICA o 2ot meters | a- 49,50 meters
| ECATIREND Mon. and_Fri. 5:36.9:36 p.m. BROADCASTING CALCUTTA: TNDIA DAVENTRY.
856 woo Tues, and Thur, 8:36- |o 36 a.m.. 12 n.-2 p.m.. 6-00 p.m. | paiiy except Sat.. 3-5:30 a. m., B.B.C., BROADCASTING

0 kc. 2:36.4:36 p 0 O R HDUSE. LONDON, ENGLAND

€. 35.05 maters Wed. 3:36-4:36. 536936 o | 6375 ke. YVARC ot S e mees 6, m. 1045 ami2 0 4-5:45 pom.,
' S e e Su, 2:25:4:30 9 B CARACAS. VENEIVELA 6105 k deABB l o
| 8380 k IAC 6905 kc. GDS 4:30-10:30 p.m. o g' 65045 kc. HJ3AB|
.C- . -B- 49.63 met
| . 3‘5:; —— © RudBY. ENGLAND 6316 kc. HiZz "‘“'f,‘ﬁfsag"bs 8 A | BOGOTA, COLO.
. Pisa. (taly Calls N.Y.C. svenlng -B- 47:5 meters Mon. to Fri, 12:15:1 p. m.: irredulacinMevenin?EReu.
- ANT 1 :
8220 kc. ZP10 6)(860 '“;- KEL l;)usumc.xﬁss:s:"adgnélc LTS % y ad . ! 6842 '“;- "!:!'1ABG
| .B. 36.4 m -X- SRR 200530 5 ms Saty 840" B BARRANGUILLA, coLo.
ASUNCION. PAHAGUAV | Bg’:"t':AlrsnlﬁlA-rLl.yr e 405.0-?."5“ “Ii 40 =, 65100 kc‘ *W3XAL 12 n.-1 p.m., 6-10 p.m
i 0.Co Chell R IHIT R Lh i e m | R o A aaTing | g S LR
| 8214 ke.  HCJB | 6814 ke. HIH | 6230 ke, OAXAG | "1 TuheosTiNe | 6040 ke,  WAXB
=B muter -B- 48 meters g bl eb -8. 49.67 m
QuiTe. ECUADOR "B5AN_PEDRD 90 MACORIS Apartado 1242 W ednascey - MIAM) BEACH, FLA.
7411 »t Monday | Monday. Wednesday, Saturday. | N .
] sun, 0 w12 as 410 oome | 1g DO RICAY B o wed 21150 wm, | 56 9. Sun. 12 m-1 am. M“E%wnnmuﬂ" -
8185 "3.?;5 PSK | T ke woa  S198ke. CT1GO 6100 ke. A *wsxr 6040 kc. PRAS
.B- -8. -8. 49.67
' Rio DE 1"Ar:4:u=nm BRAZIL | o " aas1 meters 8" portuguese Asdjo Club. Dgn&frwsg:ogk:# RADIO CLUB. OF
| oularly LAWRENCEVILLE, N. 1. L G0 LOTALTCT : pm'.’f.'.‘.'éﬁ’é‘g"&?.m
8170 kc- etCOSJQ I 6 Phenes England, "'"j"!'v_r l Daily exc. fu“ 7:30.. g_—m p.m. 6097 kc. JB 1-3 p.m.. 4-7:30 p.m. daily
X- .72 m .B- 49.2 met
CAMAGUEY. CUBA zcso '“‘:'“ . * 6185 ke. HI1A | Rrrican Broassasting | 6040 ke, *WI1XAL
f Broadeast 8-9 p.m. daily oLioo %AK "'ﬁ:;,‘ N .B. 485 m co. -B. 49.67 maters

except Sat. and_Sun. coku ATARL JAPAN A, | Pl 0. BOX S S ANTIAGOY JOHANNESBURG. SOUTH BOBTON. MASS.
8036 kec. "CNR LTD. TOKID |, DOMINIGAN, REF. A Tues., Thurs. 7:15-8:15 p.ih.
-B. 7?3 maters Broadeasts"lz‘ m.el am. | 7:40-9:40 p. M. 12:30 a.m. 3(_;;1!7 d:'y“) | 6040 kc. YDA

RABA R — TS — AD A potE LD ERrlr LiLb | -B- 49.67 meters

I Sunday;WZ:30;5Wp-Wn. 6710 kc. *TIEP | 63175 '“a:;s '}';leBA Sun. _B.I(_I!I:I;.’::m‘ *i230-3 p. m | TANDISHESOINK. JAVA
7901 kc. LSL l -B.LA-VD‘z‘ {)‘ETQ‘T:{DHCU B runii CDLDMBIA 6090 kc *cncx __ Testing 5:30-11 a.m,
WORLINGHAM ARGENTINA | SAN JOSE. COSTA RICA 12 720430 3 | B 49.26 meters 1 6030 ke. *HP5B

Cails_Brazil. night l g7 Daily 710 1 6170 k. H.|3ABF pJORONTO CANADA | .B- 4075 meters
= - ai 3 0 910
7880 kc. JYR | 6672 kc. yvae * Buco'rnsz cOLOMBIA _ _12n -i2m PANAMA CITY, BAN.

R EMIKAWAL-CHO cHIBA. | C: 4.95 meters 6090 ke VESBJ | 50l e 81030 pm.
-CHO. . Y VENEzueL g
RHEC SRR | CamacaY. JEREEL | 6160 '“;- * YVIRC |5 "l mury (R, TSI
7860 kc. HC2JSB 6660 kc. *HCZRL Barachy PENizuELA 7-8:30 p. m CALGARY. ALBERTA, CAN.
. _B- 45.05 meter 1 am.-2 p.m.. 4-10:30 p.m. 6085 ke 2“0 Thurs., 59 am.-2 am. (Frl):
Buuavsaui ™ tbano P 0. BOX 750, GUAVAQUIL. ' C irreguionly o2 Biner Guys f
R Rr ECUADOR, §. 6155 kc. CO9GC | -s. 493 meters IRy G O S O
_ _ Lol -m. __ Sunday. §:45.7:45 n m. f.74 meters ~aa
| ROME. ITALY
7799 kc. wHBP Tues.. 8:15-11:15 B, _m. | gg;l’,:{',c;:‘,ﬁ'{,“"gos LAESL | Mon.. wed., Fri. 6:15.7:30 p.m. 6020 kc. CQN
B eachE D NATIONS, | 6650 ke. TAC | 550 o 150w Vaopm, | Daily G615 e B A CiTNA
SENEVA. nsw':'nssnamyg I &l il B LELE R (0 T8 ‘ 6083 kc. VQ7L0 | Man. and Fri. 3.5 s.m.
3:30.6: A o Calls ships, evenings 6150 k -B- 49,31 meter:
St c CSL | "Nainosl. KENYA. AFRICA | 6020 kc. *D.lc
MS5ke. ~—— KEE 6620 ke. #PRADO | 2> inte mete Mon Pt B:05:000 am 1030 | 8. 4oy meter
 BALINAS. CAL | -B- 45.30 meters LISBON, PMITUGAL l:-m--z;‘SﬂT:.;:ﬂvmd o RS BROADCASTING HOUSE.
Relays NBC & CS RIOBAMBA."ECUADOR | 7830 am., 27.0.00 Yitio n.m.-3:30 mm. Sum Vi | L)
Pragrams in evening irregularly | Thurs. 9-11:45 p.m. 6150 k cJ d oL beeiess), Lo - 12 n.-4:30 nm 5:05-10:45
g _ir y | C. W RO ‘ ) a.m.-2 p.M. B o
73630 ksgaz meters e .696.11 k.f‘;., metars RVIZ | e Wi ™ canava | 6.080 k‘g;‘ eters CPS 6020 I(C. HJ3ABH
- PENARG. gl:uu LIEHAS D s ‘ sun."3- I'ba'o’.._ m | "‘f'.‘.‘}f:;.,“{.“!.."" “B- goBorAr CoLo.
also Sat. 11 p.m.-1 A.M. (Sun.) Gsoo kc' YVSAM 6150 kc. HJSA C [ 6080 kc wsxiA APA7:HI1I-ADD.g.565
-B. t . s To R
7510 kc- JvpP | B poips, meters & CALIa ncotérn:au -B- 49.34 moters 6018 kc. ZHI
SRR | o SR o | W RS Beacd TR on or | s ey
. .
Heard Ifregularly { VENEZUELA 6140 kc, *WBXK CHICAGD, ILL. "g,f'gﬂggg‘f'ucs,,gm
7400 ke. HJ3ABD | oppq o B 4886 maters | Sunday 11908 s 5. m. and | ), SINCAFORE, MaLava
-B- 40.54 gheters | 65550 ksc; TIRCC LA TS cEn':EcT"'c Tues,, Thurs., Sat.. 4 p. m.-12 m, (Ms:'" ')SwE:d |a";g““§‘ i fgsgl:}o
. 0. -B8- 45.77 g . un Vel nda -
b "anlcz;';)zrg. cﬁgn’q:?u | RAD|oc£0n§|rs£nn:;'\|;£(’:‘neroLch Pl oye D kA " l 69072 '(413:| . OER2 '3 o0 am
- . m.i 7. . N -B- .
MY A2 L ™ | san T0SE COSTA RICA | o mrtEm VIENNA. AUSTRIA 6010 kc. *COCO
7380 ke. = XECR Sun. 12:45-2:30. 6.7, 8-9 p.m.  §130 kc_ COCD | 9 am.-5 p.m. 8. 952 moters
-B- 40.65 m 6528 kc. HIL | & %82 i | 6070 ke. HPSH HAVANA COBA
FORBIGN OFFICE. -B- 45.95 meters | CALLE 6y 25. VEDADO. | -B: 49.42 meters Dally 9:30-1{a.m.. 4-7 p.m.
MEXICO CITY. MEX. | D.R. HAVANA. CUBA COLON. PANAMA d

Sun. 6.7 p.m.

SANTQ DOMINGO,
Sat., B-10 p.m. |

Relays CMCD B p.m.-1Z m. |

Testing in evening.

and B-10 p.m.
Sat. aiso 11:30 p.m.-1:30 am.

(Al Schedules Eastern Btendard Time)
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544 SHORT WAVE CRAFT for JANUARY, 1936
6000 kc. TGWA! 5950 kc. HJ1ABJ | 5800 kc. *YV2RC 5077 kc. WCN | 4320 kc. GDB
-B 50,42 meters -B- -C- 69.44 meoters

50 meter:
GUATEMALA GITV GUAT.
12 n-l p.m. 6:30-7:30 p.m.

b
i

SANTA MARTA. coLo.
| am.-l p.m., 7-9 p.m.

51.22 meter
BROADGAS‘I'ING GAHAGAS
CARACAS, VENEZUELA

-C-
LAWRENGEVILLE N. J.
Phones England lrre|ul|rly

RUGBY, ENGLAND
Tests, 8-11 3, m.

19-11 p.m. Sat. also from 12 m.. Sun, §:30 a.m,-10:30 p.m, | —
6 am. (Bun) 5950 kc. H.MABE Daity 11 am130 bm.. 930 | 5025 kc. ZFA 4.273 kr?p'zo o RV15
-B- 50.42 meter .C- -8- .
6000 kc. RV59 MEDELLIN, COLO, 5790 kc JVU HAIHLTON BERMUDA KHABAROVSK, SIBERIA,
st o Daity 11" am..1% n."6-10:30 | ot meters Calls U.S.A., nights Daily. 3-9 am
moscow. "U; s. oL A T NAZAKLIAPAN : L
Daily 3-6 » 5940 kc. TG2X Breadcasts 2-7:45 a,m. 5000 kc. TFL 40272 k7§.22 Wwoo
N -C- 60 meters -C- .22 meters
-8- 50.5 meters
K W XEBT | Cunrouiy B, quar. | 580 Ke, o HILT| Pronosui oo | agead o,
- MEXIsé'ancheYo."MEX. . SAN PEDRO de MACORIS, Also broadcasts irregularly 4098 k¢ WND
P. 0. Box 79-44 5880 kc. YV8RB DOM. REP. 4 =
§ ol vm. B, 5102 meters 7990 bR __ 975 ke. GBC O MiALERH PO oA
“LA VOZ de LARA" 5780 ke. OAX4D | © 60.30 meters Cails Bahama fales
RUGBY. ENGLAN —_—
5985 kc. HJ2ABC A S omEIA -B. 501.9 meters Calls Shigs. fate at night 4002 kc CT2AJ
-B- 50:13 meters Gy PO, Bes — == .
CUCUTA, COLOMBIA _l"'" LIMA, PERU 4820 -B- 4.95 meters
Irreg. in evening 5875 kc HRN | Mon. wed. & 5at. 9-11:30 v.m. kc. GDW PONTA DELGAD
29 - S 0Tes .. $2.24 metere SAQ MIGUEL. A; Azonzs
ters ed. and Sat B, m,
55980 ks‘o:.n mde}Ecw TEGUCIGAL;A. “HONDURAS 53720 I:;:‘.ﬁ YﬂVlORSC caVUEBY. ENGLAND 3543 ke CR7AA
-B- 3 m. -B. — .
CALLE ‘del BAJID 120 LA VO e iR — —
MEX(GO CI 5853 kc. woB SAN_CRISTOBAL, 4752 kc. WO0O0 | ° 55955,
4-4:30 p.m.. 10:30 p.m.. 12 m. COLOMBIA T
-C- 51.26 meters Testing near 12 m =Ce. 63.1 maters LOURENCO MAHQUES MO-
LAWRENCEVILLE, N. J. y OCEAN GATE N. 1. | , ZAMBIQUE. E. AFRICA
5980 kc- H'x Calls Bermuda. nights 5714 '(C- HCK Calls lhlul lrreuullrly 1:30-3:30 ’rl::i"snlm" Thurs.,
bl 2 at.
-B- 50,17 meters .B-
DL (LT 58850 "s‘f 2;*Y'V5RM° fauito. ZEuRBeR. 5. A, 4600 kc. HC2ET 3490 kc.  YDH3
AR — s 55 22imaters -B- 85.96 maeters
Sun, 7:10 a.m.: Tues. and Fri. CALLE REGISTRO. LAS DE-
Hif0'am. 4:40 and 8:10 om0 | LICIAS APARTADO de COR: 5713 kc. TGS GUAYAGIII 2 o paBANBOENG, “iava
Mon., Wed., Thurs. and Sat. ES 2 -B. 52,51 meters ed., Sat. 81130 p.m. wily exeept Fri.. 4:30-5
11:00 a.m. and 4:40 p.m. MAHACAIBO VENEZUELA GAUTEMALA CITY. GUAT. 2.Hm-
5968 '( HV—J I am.-i p.m., 5:30:10 p.m. Tues., Thurs., and Sun. 6-8 p.m. 4470 kc. YDB 3040 kC YDA
c. -
iy 5825 kc. TIGPH 5500 kc. TISHH | & ot metm B ks metens
VATICAN ClTV (ROME) -B- 51.5 meter : 54,55 meters OERABAIA JAVA TANDIONGPRIOK, JAVA
2.2:15 p. m., daily. Sun_. 5.5:30 SAN JOSE. COSTA RICA SAN RAMON. COSTA RICA 10:30 g.m.-1:30 l.lll.. 5:30- 10:30 p.m.-1:30 a.m.. 5:30-11
om. 45411 p.m. irrequiarly atound 9:45 p.m. i) a.m., 5:45.6:45 o, | am.
(AIl Schedules Eastern Standard Time)
CGZ Vancouver, B.C. 2342 ke | KGZT Hanta Cruz, Cal. 1674 ke. | KSW Berkeley, Cal. 1658 kc.
CIw St. Johns, N .B. 2390 ke, | KGZVY Lincoln, Neb. 2490 ke. | KVP Dallas. Tex. 1712 ke,
cJz Verdeen, Que. 2390 ke. | KGZV Aberdeen, Wash. 2414 ke. | VDM Ilalifax, N.S. 1690 ke.
KGHA Portable-Mobile KGZIW Lubbock, Tex. 2458 ke. | VYR Montreal, Can. 1706 ke,
KGHB In State of Wash. 2490 ke. | KGZX Albuquerque, N.Mex. 2414 ke. | VYW Winnipeg, Man, 2346 ke.
KGHC KGZY Sun Bernardino, Cal. 1712 ke. | WCK DBelle Island, Mich. 2414 ke,
KGHG Las Verns, Nev. 2474 ke. | KIVK Jefferson City. Mo. 1674 ke. | WEY Boston, Maass. 1630 ke
KGHK Palo Alto, Cal. 1674 ke. | KNFA Clovis, N.Mex. 2414 ke. | WKDT Detreit, Mich. 1630 ke.
KGHM Reno, Nev. 2474 ke. | KNFB Idaho Falls, Idahe 2458 ke. | WKDU Cincinnati, Obio 1706 ke,
KGHN Hutchinson, Kans. 2450 ke. | KNFC 88 Gov. Stevens, (Wash.) 2490 ke, | WMDZ lndmmmull'a Ind. 2442 ke,
KGHO Ires Moinea, Iowa 1682 ke. | KNFD 58 Gov. J. Rogers, (Wash.) 2490 ke, | WMJ Buffalo, N. 2422 ke,
KGHP Lawton, Okla. 2466 ke. | KNFE Duluth, Minn. 2382 kec. | WMO ]hghlund [’url\ Mich. 2414 ke,
KGHQ Chinook P’ase, W. 2490 ke. | KNFF Leavenwarth, Kans. 2422 ke, | WMP Franiingham, Mawa 1666 ke,
KGHR (Mohile) in Wash. 2190 he. | KNFG Olymipia, Wash. 2490 ke WNFP Niagara Falls, N. 2422 ke,
KGHS Spokane, Wash. 2414 ke. | KNFH Garden City, Kans. 2474 ke. | WPDA Tulare, Cal. 2414 ke,
KGHT Bromm\ ille, Tex. 2382 ke, | KNFI Mt. Vernon, Wash., 2414 ke, | WPDB Chicugo, 111, 1712 ke,
KGHU Austin, L 2142 ke, | KNF) PPomona. Cal. 1712 ke. | WPDC Chicugo, 1. 1712 ke,
KGHV Corpus ('hrmll. Tex. 2352 ke. | KNFK Bellingham, Wash. 2100 ke. | WPDD Chicago, 111 1712 ke,
KGHW Centralia, Wash. 2414 ke, | KNFL Shuksan, Wash. 2490 ke. | WPDE Loniev lllt' Ky. 2442 ke,
KGHX Ranta Ana, Cal. 2490 ke. | KNFM Cotupton, Cal. 2490 ke. | WPDF Flint, 3 Mich. 2466 ke,
KGHY Whitticr, Cal. 1712 ke, | KNFN Waterloo, lowa 1382 ke. | WPDG Y oungstown, Ohic 2458 ke,
KGHZ Little Rock, Ark. 2406 ke, | KNFO Storm Lake, lowa 1682 ke. | WPDH Richmond, Ind. 2442 ke,
KGIX I’asadena, Cal, 1712 ke. | KNFP LEverett. Wash. 2114 ke. | WPDI Columbus, Olio 2430 ke,
KGLX Albuquerqne, N.M. 2414 ke, | KNFQ Skykomish, Waush, 2490 ke. | WPDK Milwaukee, Wis. 2450 ke,
KGOZ Cedar Rapids, lowa 2466 ke, | KNFR WPDL Lansing, Mich. 2142 ke,
KGPA Seattle, Wash. 2414 ke, | KNFS WPDM Daxrtou, Ohie 2430 ke,
KGPB anonpo]ls. Minn. 2430 ke. | KNFT Mobile in State of Wash. 2490 ke. | WPDN Auburn, N.Y. 2382 ke,
KGPC St. Louis, Mo. 1706 ke, | KNFU WPDO Akron, Ohio 2458 ke,
KGPD San I'ramm-o Cal. 2466 ke, | KNFV J WPDP Philadelphia, I’a. 2474 ke,
KGPE Kansas City, Mao. 2422 he. | KNFW WPDR Rochester, N.Y. 2422 ke,
KGPF Santa Fe, N.Mex. 2414 he. | KNFX Alpowa Camp, Wagh, 2490 ke, | WPDS Kt. Paul, Minn. 2430 ke,
KGPG Vallejo, Cal. 2422 ke | KNFY Iwaee, Wash, 2490 ke, | WPDT Kokomeo, Ind. 2490 ke,
KGPA Oklahoma City, Okla. 2450 ke, | KNFZ Hells Crosging Camp, Wash, 2490 ke. | WPDU litteburgh, 1’a. 1712 ke,
KGPI Otaha, Neh. 2466 ke, | KNGA Natus PPass Camp, Wash. 2400 ke, | WPDV Charlotte, N.C. 2458 ke,
KGPJ Beaumont, Tex. 1712 ke. | KNGB Yakima, Wash. 2490 ke. | WPDW Washington, 1.C. 2422 ke,
KGPK Sioux City, Iowa 2466 ke, | KNGC Vancouver, Wash. 2490 ke, | WPDX Detroit, Mich. 2414 ke,
KGPL Los Angeles, Cal. 1712 ke. | KNGD Walla Wallu, Wash. 24490 ke, | WPDY Atlanta, Ga. 2414 ke,
KGPM San Jose, Cal. 2466 ke. | KNGE Cleburne, Tex. 1712 ke. | WPDZ Fort Wayne, lud 2490 ke,
KGPN Davenport, lowa 2466 ke. | KNGF acramento, Cal. 2422 ke, | WPEA Syracuse, N.Y 2382 ke,
KGPO Tulsa. Okla 2450 ke. | KNGH I\oxlge City, Kans, 2174 ke. | WPEB Grand Rupulx Mich. 2442 ke,
KGPP Portland. Ore. 2442 ke. | KNGS l<l Centro, Cal. 2490 ke. | WPEC Memphis, Tenn. 2466 ke,
KGPQ Ilonolulu, T.H. 1712 ke. | KNGK Dunean. Ohla. 2450 ke, | WPED Arlingron, Mass. 1712 ke,
KGPR Mmmnpulls. Minn. 2430 ke. | KNGM Rapid City, 8, Dak, 2450 ke. | WPEE New York, N.Y. 2450 ke,
KGPS Bakersficld, Cal. 2414 ke. | KNGN Narfolk, Nebr, 2490 ke. | WPEF New York, N.Y. 2450 ke.
KGPW Salt Lake City, CUtah 2406 ke. | KNGO Portable, Okla. 2450 ke. | WPEG New York, N.Y. 2450 ke,
KGPX Denver, Colo 2142 ke. | KNGP \llrc\cpurt Pa. 2430 ke. | WPEH ﬂomer\ ille, Mass. 1712 ke,
KGPZ Wichita, Kans. 2450 ke, | KNGQ \\m'mhﬂ- Wash 2190 ke, | WPEI . Provideuce. R.I. 1712 ke,
KGZA Fresno, Cal. 2414 ke. | KNGR Spokane, Wash. 2400 ke. | WPEK \eu Orleans, l.a. 2130 ke,
KGZB Houeton, Tex. 1712 ke, | KNGT Muskokee, Okla. 2450 ke, | WPEL W, Bridzewater, Mass. 1666 ke,
KGZC Toupeka. Kans. 2422 ke, | KNGU Yakima, Waeh. 2414 ke. | WPEM “omlgml\(-l R.1. 2466 ke,
KSZD San Diego, Cal. 2490 ke. | KNGV Ralina, Kans. 2422 ke. | WPEP Kenosha, “nz 2450 ke,
KGZE San Antonio, Tex. 2482 ke. | KNGW Brownwoad, Tex. 2458 ke, | WPES Saginaw, Mich. 2442 ke,
KGZF Chanute, Kans. 2450 ke. | KNGX Portahle, l.os Angeles 1712 ke. | WPET Lexington, Ky 1706 ke,
KGZG Des Moines, Jowa 2466 ke. | KNGY Ladi, Calif. 2414 ke. | WPEV Portahle (in Mass.) 1666 ke,
KGZH Klamath Falls, Ore. 2442 ke. | KNGZ Ephram, Wash. 2490 ke. | WPEW Northampton, Mass, 1666 ke,
KGZI Wichita Falls, Tex. 2458 ke, | KNHA Mabile, Wash. 2400 ke. | WPFA Newton, Mass, 1712 ke,
KGZJ) Phoenix, Ariz. 2430 ke. | KNHB Green Bay, Wis. 2382 ke. | WPFC Muskegon. Mich. 2442 ke,
KGZIM Il I’aso, Tex. 2114 ke, | KNHC Ada, Okla. 2450 ke. | WPFE Reading, Pa. 2442 ke,
KGIN Tacoma, Wash. 2114 ke. | KNHD Redwood Falls, Minn. 1658 ke, | WPFG Jacksonville, Fia. 2442 ke,
KGZO Santa Barbara. Cal. 2414 ke. | KNHE Fort Smith, Ark. 2406 ke. | WPFH Dajtimore, Md 2414 ke,
KGZP Coffeyville, Kans. 2150 ke, | KNHF Dentan, Tex, 1712 ke. | WPFI Columbus, G 2414 ke,
KGZQ Waco, Tex. 1712 ke. | KNHG Prescott, Ark. 2130 ke. { WPFJ flammond, Ind. 1712 ke,
KGZIR Salem, Ore. 2442 ke. | KNHM Fargo, N. Dak. 2442 ke. | WPFK Hackensack, N.J. 2430 ke,

“WHEN TO LISTEN IN”
Appears on page 575

For Television Stations see Page 570
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HONORARY MEMBERS

Dr. Lee de Forest

John L. Reinartz

D. E. Replogle

Hollis Baird

E. T. Somerset

Baron Manfred von Ardenne
Hugo Gernsback

Executive Secretary

Keeping the Short Wave Club “Alive”

@® IN the last two articles, we have dis-
cussed the essential details which
those about to start a club will find val-
uable, while the second article in the
December issue covered the teaching of
code to club members, lectures, the club
transmitting and receiving station, etc.
In the present discussion, we will
confine our thoughts to such important
factors as keeping the club «live, and
what the club’s officers can do to pro-
mote this spirit.

The old saying, “All work and no
play makes Jack a dull boy,” is quite
applicable to short-wave clubs—and if
you are really interested in having a
good, wide-awake club, you will have to
add a dash of pleasure to the club’s ac-
tivities now and then.

The club may be so fortunate as to

have a dramatic coach among its mem-
bers, and not only a lot of fun. but also
financial aid for the eclub can be ob-
tained by staging a play ocecasionally.
In some cases, the manager of the local
movie theater will be glad to cooperate
with the club and arrange matters so
that the club members can sell specially
printed tickets for the performance on
a certain night. The percentage of
profits and other details will have to
be worked out in each case with the lo-
cal theater manager.

In some cases, dramatic organiza-
tions in adjacent towns have staged a
particularly successful play, and you
can arrange with them to produce the
play in your town. The c¢lub can share
in the profits in return for their work
in publicizing the show, and other as-

sistance which they may
render, such as transport-

$hort Wave Ceague

ﬁ Qe ¢ fk‘t l&'a

John § Miller

a member cf this &uﬁuc

abouve,

FREE to all members of the

QU a Divectors onlcch'ug Beld in
New Yok (?.h,.‘nw‘.‘JmK. in the Uniled
SLales of Clmeica. the Short Wave League

3 $itacos whereof, this cerlificate fias
feen affucmffg, a1gned and puun{cb to the

HuSinbecld v

v Tt Soovalany

— )

This is the handsome certificate that is presented
SHORT WAVE

ing the scenery and cos-

tumes, ete.
Several times during
the year, arrangements

can be made to transport
the club’s members by bus
or otherwise, to visit some
commercial radio station,
particularly a short-wave
station. In other cases, a
prominent Ham may have
a particularly fine station
in operation, and by pre-
arrangement with the
owner, he will invariably
be very glad to receive a
visit from the club’s mem-
bers.

As mentioned in the
previous articles, do not
forget the club’s members
like to hear an out-of-town
speaker once in a while,
and an effort should be
made by the officers of the
club to contact an expert
on short waves to give a
talk before the club. Some-
times you may have to
send a car for the speaker,
even a distance of fifteen
miles or so, but it will re-
pay you handsomely in re-
newed spirit among the
club members, as experi-
ence has richly proved.

LEAGUE. The full size is 794" x 9%4".
See page 576 how to obtain certificate.

A novelty feature, which
has apparently received
much mere recognition in

www americanradiohistorv com

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 Short
Wave League.

The requirements for
joining the League are
explained in s booklet, copies of which will
be mailed upon request. The button meas-
ures 3 inch in diameter and is jinlaid in
enamel—3 colors—red, white, and blue.

the

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-i01 Hudson St.,, New York.

-

Europe than it has in America. is the
“hidden” transmitter hunt. For this
stunt, a certain short-wave transmitter
is put into operation at a given time,
and those participating in the “hunt,”
use special sets fitted with loop or other
directive aerials, and eventually, of
course, they succeed in locating the
transmitter. There are many other
variations of this interesting shcrt-
wave “stunt,” which live club directors
will be able to develop themselves. For
instance, in addition to the “hidden”
transmitter hunt, other complications
may be added, such as trick code combi-
nations, rapid changes in wavelength,
and other wrinkles which will help to
arouse and sustain the interest of the
short-wave “hunters.”

Experience with clubs in general has
shown that advantage should be taken
of all of the important holidays, when
theater parties (and dances) held in
the elub’s quarters can be arranged,
and do not forget to notify the Y.L.’s
(young lady operator) as well as po-
tential Y.L.’s—and that field, of course,
is as broad as a house, and includes all
the “eligible” young ladies in town—or
as many as the e¢lub can provide cake
and coffee for.

One thing that the writer has noted
about short-wave clubs in general is
that the organizations tend to be too
clannish at times—not intentionally, of
course. In other words, if the club

(Continued on page 562}
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4-tuhe 6.3 volt receiver.

4-TUBE T.R.F. RECEIVER

James Kiggin, Lynchburg, Va.

(Q) Kindly print a diagram of a 4-tube
regencrative receiver, using a 6DG, a 78,
a 76, and a 42. Also show how 3:1 ratio
transformers may be used. Also employ
only one plug-in coil. I would also like to

TO ANT
POST

£

T.R.F. stage dfagram.

have you supply me with coil data.

(A) The 4-tube diagram shown ecom-
prises an untuned R.F. stage inductively
coupled to a regenerative detector with
two stages of resistance-coupled audio
amplification, resistance-coupling being
preferred to transformer-coupling. The

antenna coil is a 2.5 mh. R.F. ¢hoke com-
monly used in S-W receivers.

T.R.F. STAGE FOR DOERLE
RECEIVER

Chas. Yorker, Salem, Mass.

(Q} I would greatly appreciate your
printing a diagram of a T.R.F, stage which
cah be added to the 2-tube Doerle band-
spread receiver described in the May,
1934 issue.

(A) The tuned R.F. diagram is shown,
using  standard 4-prong 2-winding coils
and a 140 mmf, condenser ior tuning.
Band-spread is really not necessary be-
cause a nonregenerative R.F. stage tunes
rather broadly. The output terminals will
connect directly to the antenna and
ground posts of your receiver,

25-CYCLE POWER SUPPLY

D. Gluch, Crowland, Ont.

(Q) I would like to know whether or
not a 25Z5 tube will work in receivers on
2b-cycle power, as well as on 60-cycle.

(A) The results would be approximately
the same on either 25 or 60 cycles, except
for the amount of hum experienced. A
2i-cycle supply will require considerably
greater filtering than the 60-cycle supply.

COIL DATA

Ralph Peer, Syracuse, N.Y.

(Q) I have built the 3-tube “electrified”
Doerle receiver which was described in
the May, 1935 issue. All I need is the coil
data; would you be kind enough to give
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Complete coil data for 2 and 3 winding coils.
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EDITED BY GEORGE

@ Decause the amount of work involved in the

drawing of diagrams and the compilation of
data, we are forced to charge 25¢ each for let-
ters that are answered directly through the mail.
This fee includes only hand-drawn schematic
drawings. We cannot furnish “picture-layouts™
er “full-sized” working drawings. Letters nat ac-
companied by 25¢ will be answered in turn on
this page. The 25c remittance may be made in

P e i N P e

i

me this information in the next issue of
the Question Bor?

(X&) Once again we print the eoil data
for 2- and 3-winding coils, covering a
range of from 15 to 200 meters. It is
given 1n pictorial form, and we suggest
that our readers save this data because
it can be used in just about every set
described in Short Wave Craft.

POWER SUPPLY DIAGRAM
Da‘;'id K. McNish, Jr.,, Huntington, West

a.
(Q) I would appreciate it if you would
publish a diagram of a “power supply”
unit delivering 300 volts, with a 6.3 volt
filament winding for the tubes.

30H., 75 MA.
p'T-‘) (CEACh) ) e
.—L = )‘ "‘E‘ o
= sy
<

L=
.
3

T

——— B
L8 BMF.
IE 6.3V (EACH))
- X
15.000 OHMS
35 WATTS

110v,
AC

Power supply for Short-Wave receivers.

(A) The power supply diagram will be
found on this page. If you wish to obtain
various “B” voltages, the 15,000-ohm
bleeder should have four or five sliders
which may be adjusted to the desired
voltages. Each tap on the divider should
be by-passed to the “B” negative with a
condenser ranging from % to 1 nf.

OBTAINING VERIS

Arthur Anderson, St. Paul, Minn.

(Q) I am very much interested in your
“Trophy Contest” and have had consider-
able trouble in obtaining verification cards.
I have written to a number of stations and
have received no reply. [I’lease outline the
correct procedure in obtaining veris, and
where can I purchase an {aternational
Postal Reply Coupon.

{A) There is no reason why you should
not obtain “verification” cards, provided
you go about the thing properly. When re-
ceiving a station, make a note of the fol-
lowing: The time, date, frequeney or wave-
length, the character of the program re-
ceived, together with any other data which
may be the result of your observation.
Send this, together with an International
Postal Reply Coupon to the address of the
station; this is pgiven in each issue of
Short Wave Craft. Make your report in-
teresting and complete, and of some value
to the station management.
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W. SHUART, W2AMN

the form of stamps or coin.

Special problems involving considerable re-
search will be quoted upon request. We cannot
offer opinions as to the relative merits of com-
mercial instruments.

Corresp ts are requested to write or print
their names and addresses elearly. Hundreds of
letters remain unanswered because of incomplete

or illegible addresses.

i
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2-TUBE CONVERTER

1. C. Browning, Newark, NJ. B

(Q) I have a broadcast receiver which
is very sensitive, and 1 would like to add
a converter to it in order to receive short-
wave programs. This converter should
use a 57" detector and a “56" oscillator.
The coils should be 2-winding, 4-prong
affairs, and the output of the converter
should connect to the antenna and ground
posts.

(A) We are pleased to print the dia-
gram, and you should obtain excellent re-
sults with it, providing your receiver
really is sensitive. The diagram shown
is one in which the two 140 mmf. variable

|

=

A

I.(?O ~
- “-\MME X l" %’é-
’l‘ 140 ™
MMF. GND

B-%

2-tube short-wave converter.

condensers are operated individually, and
not ganged.

WHAT TYPE AUDIO TRANS-
FORMER?

Roy C. Foss, Chicago, 11l

Q) In an article in the July, 1935
issue of Short Wave Craft there was a self-
powered amplifier with an input trans-
former not designated. Could this be a
3% to 1 Thordarson standard amplifier

transformer? If not, please give the char-
acteristics.
(A) Any good make of transformer

between 2:1 and 5:1 ratio will serve as the
input transformer,

2-TUBE E. C. RECEIVER

William C. Baker.

(Q) Would you please show a diagram
in the Question Box of a short-wave re-
ceiver using Na-Ald band-spread coils?
This set should use a *“58” clectron-cou-

28w 0%
g‘ .S MH. M}
STnT i
= L
MME
(EACH) ?
PN
£ e
25-
MEG.
(each) x .\1
- I
e 006~
ME,
.25+ MEG.
L, { ¥
e ..
T 50,000 OHMS B+ & 3»15-' o, B-

Electron-coupled detector and one stage of resistance-coupled audio amplification.

nected in the cathode circuit. The cathode
of the tube is connected to the end of the
tickler which is nearest to the grid coil.

ANTENNA TRANSFORMER

Paul Davis, Racine, Wis.

(Q) I have recently constructed a doublet
antenna having a length of 40 feet in each
half. The lead-in and transformer have
been quite a puzzle to me. [ am told that
a suitable transformer can be constructed
to match a given lead-in or feeder system
to the antenna; also a transformer should
be used to couple the lead-in to the re-
ceiver. Please let me have your sugges-
tions.

(A) It is impossible to build a trans-
former which will match any feeder to
your antenna, unless you wish to receive
on one particular frequency. For general
reception. no transformer is needed. The
transformer which couples the lead-in to
the receiver will depend upon the type of
lead-in. These can be purchased more
cheaply than they can be built.

AUDIO AMPLIFIER DIAGRAM
8. Boorshstein, Detroit, Mich.

(Q) Please publish a diagram of an am-
plifier using a “57” and a 2A5 tube, and
which has its own power supply. This
power supply should be capable of run-
ning a receiver as well as the amplifier.

(A) The “57" and 2A5 amplifier is quite
a high-gain affair, and we have shown the
circuit with sufficient decoupling to ren-
der the amplifier stable in operation. The
power supply will also furnish voltages
for a receiver.

1-TUBE POCKET SET

James Shivel, Hendersonville, Tenn.

(Q) Please print a diagram in your
Question Box of the 1-tube pocket set
which was deseribed in the December, 1934,
issue of Short Weare Craft. This was a

100 1
I MME MEG.)
g 30

*

Ll

11
\_ 100 i1
S ek T MMF a
T &IDIIF (‘)

e
- -001- L
T'- 2 .
B2 ([T,
— -~
L1,L2+« 18 TURNS & ( PHONES
OF N2.26 DSC.WIRE 4. >
WOUND ON A L“ Dia. .
BAKELITE TUBE ~2V.0.C
1/16" SPACE BETWEEN mo B+
COILS AL 45V,

The famous “1-tube Pocket Set.”
super-regenerative set.

(A) The 1-tube pocket set sure did be-
come famous, because nearly every one that
built this set received foreign stations with-
out an antenna! We are pleased to print
th_ihd_iéagram again, and wish you success
with it.

,00L-MF
-
ouTPuT

|

30H.
100ma, Y

/2
[ e~z l 1 I
Mt‘; PT iy [")T.l'_._.—f__'!_r ‘500 OHMS A
2.5V.
X

o i

30+

2750
" 100Ma.

300v. |

NIRRT '-!r'rrr"'l"-l_‘em

-

pled detector, and a “56” resistance-cou- e 8 z
pled audio amplifier. The coils are of the (Ber:;) MK s Or

S-prong variety. E
(A) We are pleased to print the 5-prong o — Te-

band-spread coil connections in a 2-tube
receiver using a “58” and a “58.” The con-
ventional tickler or small winding, is con-

High-gain audio-frequency amplifier having 3 watts output.

www americanradiohistorv com


www.americanradiohistory.com

548

SHORT WAVE CRAFT for JANUARY, 1936

N N N N N N N N N N N N N N N o N P oo gy

w
-
O
-
-
<
o
7%
0
O
C
=
Z
m
>
wn

Dr. Alan Smith, Reports From
Chester, Vt.
® NEW stations heard and logged here in
the last month include:

YNDA, Managua, Nicaragua. Heard sev-
eral evenings on 8590 ke. around 9 p.m.

XEFT, Vera Cruz, Mexico. lleard on 6120
ke., best after W2XE and COCD sign off. I
have their veri and they say they have a
special DX program on Saturdays from
6:30 to 7:30 p.m.

TG2X, Quatemala City, ¥The Voice of
the National Police,”” heard on 5940 ke.
around Y p.n.

HRN, Tegucigalpa, Honduras, on 5875
ke. heard with good signal. They have a
daily schedule of 8-10 p.m., with program
of appreciation to listeners who report to
them, every Sunday night.

YV4RC, 6375 ke, Caracas, is on daily
“sked” with good signal and announces as
“Ecos de Avila.”

TIPG, 6410 kec., San Jose, Costa Rica,
is on daily every evening.

SPW, Warsaw, Poland, 13,635 ke., tested
from Oct. 1 to Oct. 15, being heard here on
two days around noon, signing off at 12:30
p-m. They usually use telegraphy on same
frequency,

TFJ, Reykjavik, Ideland, 12,235 kc., was
heard one Sunday, originating a program
for CBS.

YVERB, 5880 ke., located at Barquisimeto,
Venezuela, is heard every evening.

Veris received this month: XKEFT, TIPG,
HJ4ABA, WI10XF (the ground station of
the stratosphere balloon), DOAI (S.S.
Europa), FNSK (8.8. Normandie), HI1J.

Charles Guadagnino, Detroit, Mich.,
Reports

@® HERE are some of the stations heard:

YVQ, Maracay, Venezuela, 6.67 meg.,

broadcasting every Saturday night from
§:00 to 8:30 p.m. E.8.T.

PRADO, Rie Bamba, Ecuador, 6.62 meg.,
broadcasts on Thursday $:00 to 11:30 p.m.

HCK, Quite, Ecuador, 5.89 meg., heard
between 8 p.m. and 11 p.m. E.S.T.

LSX, Buenos Aires, Argentina, 10.35
meg., heard testing with New York between
6 p.m. and 11:30 p.m.,, E.S.T.

PRF5, Rio de Janeiro, Brazil, 905 meg.,
broadcasting from 4:45 p.m. to 5:45 p.m.
Address: DPostoffice Box 709, Rio de Ja-
neire, Brazil.

CEC, Santiago, Chile, 10.6 meg., broad-
casts Thursday and Sunday 8:30 to 9 p.m.

XBJQ, Mexico City, Mexico, 11 meg.,
heard broadeasting 8 p.m. to 11 p.m., ES.T.

COCh, Havana, Cuba, 6.13 meg., heard
irregulurly 7 p.m. to midnight.

TYA, Paris. France, 122 heard
working the “Normandie.”

meg.

A Neat "QSL” Card

BRECKSVILLE, OHIO.

ROUTE 2, BOX 124, UNITED STATES OF AMERICA

@ OFFICIAL-LISTENING - POST Eg%

OF SHORY WAVE CRAFT

Mesmnpa=Inreanarionss Snont Wave CLus
STATION IY T Hunwo tene 5:30AM. 10/3, 105
Resvamiry PSAST Vorwue R7  Quaiirs GOOD F e StGHT
Sraric SOME lurrmraence VONE Couoirigns FAIR
Prcoman AIUSICAL SELECTIONS
Ruannns SNVEED YouR VER1. Fok THE SW.C.CowresST
Please Verify. Hest Regarda, Fdward M. Meiser

One of our trophy winners, Edward N.
Heiser of Brecksville, Ohio, has designed
this itnteresting “QSL" card, on which he
kas incorporated the insignia of the Short
Wave League, and also the fact that his
itation i8 an "“Official Listening Post” of
Short-Wave Craft.

A. B. Rice of Richmond, Va.,
and his trophy

Above—A. B. Rice of Richmond, Va..
and the Short Wave Scout Trophy which
was recently awarded him. Mr. Rice in
a recent letter says: “It was with much
pleasure that I received the bheautiful
trophy awarded by your magazine. . . .
The trophy has been greatly admired, and
I will always prize it very highly. . . . I
am very pleased to know that I have heen
appointed ‘Official Listening I’ost’ for
Richmond, and will endeavor to furnish
¥You with reports at regular intervals as
to the results obtained on short-wave re-
ception.”

o R A A U A N N W A N A e
o

J. C. Storer’s Listening Post Report
@® I SURELY want to thank all those nice
fellows who sent me their SWL cards.
We are again enjoying Boundbrook’s 16-
meter programs, as DJE has faded out in
this season. I'HI and GSG still come in
very good in this band.

19 meters has not been very good; only
WB8XK coming in as usual.

PMA and SUV have been heard early in
the morning; quite good.

On the 25 meters the best has been 2RO
at all times, The English and German sta-
tions on this wavelength were poor. CEC
is coming in R9 for the last few days and
it seems that they give daily broadecasts,
except Sundays, at 7:00 p.m. E.S.T.

TFK. the new station in Iceland. has
been heard for about ten consecutive
nights, testing phone with England.

The new station XBJQ in Mexico is
“pounding in” fine every evening. The
same with WAXB of Miami Beach, Fla.

New stations heard are:

YNBA—8620—Managua, Nicaragua.

HI3C—Voz de Rio Dulee—La Romana,
D.R. on 6900 kes.
YVIRC—6375—Ecos Avila—Caracas.

HJ1ABK—7150—Barranquilla, Colombia.
Just inaugurated.

YV5AM—T100—Ecos del Llano—San Ju-
an de los Morvros. Venezuela, just received
today their verification. Will officially in-
augurate this month.

YV8RB—5880—La Voz de Lara—DBar-
quisimeto, Venezuela, has_ already in-
augurated and is coming in R9 at all times.
VI3BG—7200—Georgetown, British Guiana.
RBroadeasts commercial programs of the
Empire Bar every Tuesday at 8 p.m. E.S.T.

TIBW —7550—FEcos del Pacitico—Punta
Arenas, Costa Rica. Every evening from
7 to 10 p.m., E.8.T.

I am using a G, E, “V” doublet antenna.

Juan Cloquell Storer,
José de Diego St., No. 1,
P. 0. Box 194, Arecibo, Puerto Rico.

www.americanradiohistorv.com

Report from OQur “Ace” Dial-Twister in
Ilinots, Edward G. Schmeichel,
12th Trophy Winner
@® RECEPTION at this “Post” during the

past month has been excellent on all
frequencies, Stations from the four cor-
ners of the earth have been received with
good volume, and very fine programs., I
am enclosing a few tips which may be of
aid to all listeners. These tips are up to
the minute and will be of benefit to alt
listeners.

PMA—Bandoeng, Java, 19.35 megs., is
now operating on a regular schedule Tues-
day, Thursday, and Saturday mornings
from 10—10:30 a.m., E.S.T. They have a
loud, clear signal and are heard very nicely.
For a real treat, try for them on the above
schedule.

YV2ZRC—Caracas, Venezuela, 5.80 megs.,
has moved to this frequency and are heard
daily from 6—10 p.m., E.8.T., with tremen-
dous volume, and crystal-clear signals. They
announce in English, and use a 6-note
chime at every 15-minute interval. They
previously were on .11 megs,

DJI—Berlin, Germany, is a new German
station operating duily from 12—2 p.m.,
E.8.T, on a frequency of 14.41 megs. They
are heard very clear, and no difficulty
should be experienced in hearing them.

DJB—Berlin, Germany, 15.20 megs., has
again returned to the fold. and are now
operating daily from 9—11:30 a.m., E.S.T.
They have a strong signal since their
acrial is “beamed” toward North America.
They request reports and send very at-
tractive QSL cards,

RIM—Tashkent, U.S.S.R., is heard every
Saturday morning at 8:30 a.m., E.8.T,, and
earlier phoning RKI Moscow. They are
heard very loud and clear, and reports of
reception should be sent to Comite de Radio-
diffusion et Radiofication, Petrova 12, Mos-
cow, US.S.R. As a matter of fact all sta-
tions heard from the U.S.S.R. provinces,
including Siberia. should be sent to this
address. They verify all reports.

(Continued on page 567)

Aoy A

Hi! Special Xmas Greetings to (

“S.W.C.” from .Australia

ANl readera of Short Wave Craft are ¢
cordially invited to listen-in to a farewell
program from VK:ME-3ME-3LR given to
this post as folows: Dee. 29, (983,
VKIME will give a Furcwell Program to
Oliver Amlic, members of the lnterna-
tional 6000-12,500 Mile Ciuh, and yreet-
ings to all Short Wave Craft readers,
time 6:45 te 7:15 a.m.. Kastern Standard
Time. VRIME will ygire the game Fare-
well Progrem of a different nature to the
same party on Dec. 26, 19335, time 6:45
€ to 7 a.m,, Fastcrn Standard Time, VKILR
L will elso give a Farewell Program to
same party on Dec. 30, 1925, time 6:45
4 fo 7:15 a.m. Fastern Standard Time, and
£ arectings to Short Wave Craft readers.

Both the writer and each station would
oppreecinte @ report of reeeption on these
transmigsions. This post will finish his
work in this zone of Australia on the
three main Australian stutions Decem-
her 18450 from Jdouary to October 23,
1883, this post has elrared 260 reports. or
veria on these three Australion stations.
ar 360 hours. Jlope to get 365 veris. and
300 hours in this zone, ending December,
1945, and hope to win the first Australian
Trophy for this work with only a “three-
tuhe” recciver. If the trophy ia received,
readers of Short Wave Craft will be able
to sce it as a photo will be sent to the
Editor of Short Wave Craft.

The Australian “farcwell” programs
will be heard in every country in the
world, it is hoped, I wish all readers of
Short Wave Cralt @« Merry Chriatmas
and a Happy New Year.

Oliver Amlie,
Philadeiphia, Pa.
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\ “We're tough customers. We know what we want, the
'- i kind of service we want and what price we want to
pay. That means we know real value when we see it.

; We've been around—we've done plenty of shopping—and
il we're through experimenting. Now we've found the right
answer for every single one of our radio needs.

We're doing our radio buying 100 per cent from ALLIED.
We know that only ALLIED can give us the quality, the
low prices and the real service that we want. That's
why we keep an ALLIED Catalog handy-It pays!

Send this coupon now!

F---------------------

1 ALLIED RADIO CORPORATION I
B 333 W. Jackson Blvd. 1
F Chicago, Il Dept. E 1
1 [] Send me your FREE 1936 Catalog—Radio’s 1
= Leading Supply Guide :
= Ndme :
1 1
J Address 1
| [ |
DGty oo Siate. i
| |

Allied \ Radio

833 W. JACKSON BLVD., CHICAGO
“EVERYTHING IN RADIO UNOER ONE _GREAT ROOF
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Selector Switch, with Monel metal contacts. Pre-selector Stage

Crowe Micro Master Band Spread Dial.
Covers complete spectrum from 16 to 550 meters.

Bands.

on all

MAIL
ORDERS
FILLED

READ WHAT
THIS USER SAYS
ABOUT BIG AJAX

“'Gave Big Ajax a thor-
ough {ryout last night and
this  merning and find
same is all you ¢laim it
to be. | have a fine re-
ceiver of a renowned man-
ufacturer and Big Ajax
everr improves both selec.
tivity and  sensitivity,
Brought in VK3ME and
VK3LR, Melbourne. Aus-
tralia. both with velume
and clearness under ad.
verse olimatic conditions.'”

P. D. BROWN,
Atlanta. Ga.

The MUTER
COMPANY

1288-P $. Michigan Av.
CHICAGO, ILL,
u.S.A.

PMUTERY

SHORT WAVE CRAFT for JANUARY, 1936

ALL-WAVE PATHFINDER

7 TUBE SUPER HETERODYNE

Featuring ALL METAL TUBES
With glass tubes if specified

Uses 1—6AB, 2—6K7, 1—bJ7, I—  GoMPLEXE ur or casrs
&6F6, |—5Z4. Individual Coils for

speaker
each Band. Positive Contact Band 50

$915¢

Dynamic

g5
FREE
CIRCUIT

ON REQUEST

NEW YORK, N. Y.

FOR QUIET FOREIGN RECEPTION

Big Ajax—reduces static and interference. Ends forever the nuisance
of mangled. noise-ridden short wave reception—install Big Ajax between
your antenna and receiver.

Here's an accurate, impedance-matching, tuning selector for coupling

a doublet antenna to any receiver. Its easily adjusted switches
correct many reception troubles, greatly increasing volume and
improving selectivity.

It's got a noise reduction shield that takes out man-made
static, like an All-American Malf Back takes out an opposing End.
Hook it up between your antenna and your set and learn what
quiet foreign reception is really like.

Your jobber has them—get one today. Or mail the coupon
NOW and we'll send it postpaid for $2.50. It's guaranteed to
improve reception or your money will be refunded. PRICE $2.50.

MAIL THIS COUPON!

| THE MUTER COMPANY

| !255-P South Michigan Ave, Chicago, Il

I Please RUSH me one of your” BIG AJAX" [] | am enclosing $2.50
8 [ 1 will pay mailman $2.55. It must be satisfactory in every way.
!

|

|

|

!

Name ...coooiee en et O PO T T T T E ey e ey

Address
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Improved
3-Tube "Doerle”

(Continved from page 521)

In the audio portion of the receiver, we
have two stages of resistunce-capacity cou-
pled amplifieation; a single 19, which is a
twin triode, serves for the two stages. Tre-
mendous amplification is obtained with this
tube lineup, and even the weakest stations
can be brought in with fuli earphone vol-
ume. The stronger stutions will operate
a magnetic speaker. However, no power
output stage i1s used, and the best results
would be obtained with the use of ear-
phones, rather than a speaker,

Has R.F. Stage

The radio frequency and detector stages
are tuned with a two-gang 140 mmf. con-
denser_assembly, allowing single dial tun-
ing. Padding in the R.F. stage is accom-
plished through the loading effect obtained
by adjusting the small condenser connected
across the interwound winding of the un-
tenna coil. This is the same winding that
is used as primary or R.F. plate coil in the
detector circuit. The entire receiver is
built on a commercially available, stamped
and drilled chassis. This chassis has six
tube holes, but only five of them are used.

Looking at the front of the receiver, we
see the large airplane type tuning dial in
the center. This dial can be of the “dual-
ratio” type if band-spread is desired. The
small knobs along the bottom of the panel
are used as follows: From left to right,
on-and-off switch, antenna trimmer, throt-
tle condenser for regeneration control, and
filament rheostat. In the rear view, we
have the two six prong-3 winding plug-in
coils on ejther side of the chassis. Rehind
the left-hand plug-in coil is the 34-R.F.
amplifier, Behind the right-hand coil, is
the regenerative detector; the “19” is be-
tween the two plug-in coils. For smooth-
ness in operation, regeneration is controlled
through the use of a “‘throttle” condenser.

The underneath view of the receiver
shows the various resistors and by-pass
condensers. Note the absence of trans-
formers. Through the use of resistance
coupling, quite a saving is brought about
in the cost of construction, and the tone
quality is all that could be expected of any
good short-wave receiver. The particular
chassis used, measures 10% inches long, 7
inches deep, and it fits into a cabinet which
is finished in black crackle enamel, to
match the front panel. Building receivers
on metal chassis, and using metal cabinets,
not only enhances the appearance of the
receiver, but increases the efficiency con-
siderably. It also simplifies tuning be-
cause serious body capacity effects are elj-
minated.

Standard plug-in coils are used. These
have three windings, and cover a range
from 15 to 200 meters. On the plug-in
coils, the small winding at the base of the
coil is used as the antenna coupling coil
in the RF stage, and as the tickler or feed-
back coil in the detector stage. The largest
winding is used as the grid coil in bhoth
cases. The interwound winding is used in
the R.F. stage as the trimming coil, and in
the detector stage, as the plate coupling
coil of the R.F. stage. In connecting up
these coils, remember that the top of the
largest winding always connects to the
grids. The top of the interwound Winding
in the detector coil connects to the plate
of the R.F. tube, and the bottom of the
tickler winding goes to the plate of the de-
tector tube.

Any antenna having a length approxi-
mating 75 feet, or over, will give satisfac-
tory results. The length of the antenna
should be considered directly from the re-
ceiver to its farthest end. If a doublet is
used, the one set of the antenna coil indi-
cated by the dotted line, is not grounded.
In other words, the connections marked
“1,” “2,”" and “3,” are connected as fol-
lows: No. 1 to the antenna, and Nos. 2 and
3, shorted, i.e., with an antenna and ground
combination. With a doublet, the connec-
tion between “2” and “3” is eliminated, and
the two leads of the feeders or lead-in's
connect to the terminals “1” and “2.” For

advertisers
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complete coil data, see the Question Box.

TND 360t bt b ok et D) 1D B e S R ettt B D b

Vietor Division, RCA Mfg. Co. Inside the
receiver, a terminal strip with jumpers is
provided in order to change for operation
either from batteries or A.C. power line.

sets of 4, 6 prong plug-in coils,

PParts List for “3 Tubes Equal 4™

2-ganss 140 mmf. condenser.
140 mmf. variable condensers. HNammarlund.
.1 mf. byv-pass condensers, Corncll-Dhuhilier,

100 mmf. mica condenser, Cornell-Dubilier.
006 mi. miea condenser, Cornell-Dubilier.
3 mex. 1o watt resistor, 1.R.C.

50.000 ohm resistars. 1. watt, L.R.C.
250.000 obhm resistors, 1LR.C.

2.5 mh. R.F. choke. Hammarlund.
Na-Ald.
4.prong wafer sockets, Na-All.
f-prong wafer socketss Na-Ald,

15 ohm rheostat.

4 inch airplane type dial.

tyvpe 34 tube, Arco.
type 30 tube. Aveo,
tyvpe 19 tube, Arco.

45 volt “B" batteries. Duriess.

17, volt dry colls, Burees

Bottom-view of 3-Tube Doerle.

11 Tube Receiver

(Continued from page 534)

metal Chassis and Cabinet, Radio Trading Co.

PO OO U

New 1936 Allied Radio
Catalog

@ THE new "Streamlined” Allied Ra-

die Catalog for 1936 is “‘packed full”
of data on the latest radio apparatus of
interest to ¢very amateur and set-builder.
The main sections of this snappy new
catalog are devoted to metal tubes. all-
wave. short-wave, battery and auto rets;
also new public-address sound equipment,
new service test equipment and tools,
short-wave receiving and transmitting
apparatus, together with thousands of
standard replacement and set-building
parts. Every “Ham' and “Fan.” will
want a copy of this valuable book. Ask
for Catalog No. 510, Service Department,
Short Wave Craft, 99-101 Hudson St..
New York City.
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A gift that will bring joy
to any man or boy
< For a Klerry Christmas

SEND FOR EITHER OF THESE EXCELLENT RECEIVERS TODAY!

25
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ZERNERNERER

IMMEDIATE DELIVERY GUARANTEED
FULTONE V

3-Tube Set
NEW FIVE-IN-THREE SET|
6D6—6FT—12A7
. ALL-ELECTRIC

s,

ROYAL "PR-SIX"

6-Tube Communications Receiver

PSS oo

v

>SIX ALL STEEL TUBRES
6K7-6C5-6K7
6C5 - 6F6 - 5Z1
DREAL Continuous Bandspread
DFULL RANGE 934 to 625 Meters
DFIVE Tuning Sections

BUILT - IN LOUD SPEAKER i R

ENTIRELY SELF-CONTAINED Sl

1 9 3 6 M o D E l_ D>FREE FIVE DAY TRIAL
NOW!! WITH FULL |
B-A-N-D-$-P-R-E-A-D - -

OF ALL HAM BANDS AND ¢
FOREIGN STATION
BANDS AT NO EXTRA
COST!!
Srreen grid RF stage—SRereen grid regen-
erative  detector—ihigh  gain _ first auho
tuhe—I'ower petticde puiput—Voltage Tets
tifler LFLVE thhe performunee from THREE. §
new type thes!  Rell contalued humless
power supnly—uoperates on 11 volts A¢' or
DE-~Triple winding coils—Velvel smooth.
large alrnlane vernler dial—Full =
lond gpreaker volmme—Tuning range
U o 627 melers,
We're proad of Jl—and we know you
wlli b toe!  Order your 1936 Ful'one
V otoday and enpv real receplion. Try
it yoursell for five days—full eash refund
if ¥ou want ii.

COMPLETE FULTONE V THUREE TUBE RECEIVER
KIT of all necessary partz inclnding large airplahe dial. 'SOLATED REGENERATOR TUBE

ervstal finlshed motal ehassis and panel with all holes. [This sensational new fexture alone makes Royal’s new

fonr cails 9% to 200 weters. aml com- 5695 qufessin.ml feceiver  the  oulstanding  Comm

=5
£
H

plete eaxily followed wiring and tuning
instructions .

BRENY

|'2'm- receiver of today! Tuenly other ROYAL
will convinee you that this is 1he only set for you!

featires s

(Not wired. lexs tubes. cabinel. “lowd Rewd pages 406 and 125 of the November issue of Shortd
¥ ast coils) Ware Craft for complete deseriptlon.
Three malehed guarantecd tubes....... R $2.20 [Asvallable with efther metal or glass tubes. Please state
Metal Cabinet for above i e 28| Your ¢hodee when ordering.
Laomlspeaker to it In set . B 1.45
200 to 625 meter Broadeast and Long \Wave ceils. Ly iyt oy oy iy Ty iy fiaging gy inging Syl
'Il:;l\'ll:omlls S . i — :gg s . 1
ratory wirel and teste. S S &
< y  Complete “PR-SI1X Receiver ]
SPECIAL COMBINATION OFFER b with huilt-in power sapply and_large dynamic ¢
} speuker. Complete with 81X reat NTEEL 45 1
iE 3% mete
Complete Fultone V' 3-Tube receiver kit R e R R l::."'i:i"|'"']""i,|“"td$
not wired, hut with 3 1mbes. Two Broad- 1145 4 Laborators wiredt :ést:dﬂ r(‘::ll.vmt(; L
:.4;‘1“ |I.:-|-I.Id m(vuni!:-.;. I.mn!spuuh-r and  Cabi- i : plag in and operate! N 4
Laburatory Wired and Pested ...$1.50 extra A et e e

Order direct for immediate shipment by mail,
or if in New York—

Call At Our New Large Salesroom
12 West Broadway (Between Barclay and Vesey Streets)

® LARGE STOCK ® DEMONSTRATIONS

(We are one of the few with enough confidence in our products to cheerfully
demonstrate)

3 Send for new large catalog

HARRISON RADIO CO.

Dept. C-1, New York City
142 Liberty Street

Pk
b
0
B
0
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e ——— R —
ROLAND’S 100
To

| .
5 Tube Bandspread Receiver
Our Engineering Dept. has now perfected our
short wave receiver to provide 100%, band-
spreading on all bands from 15-200 meters,
This has %nn accomplished with the new dual
ratio airplana dial with its 125-1 ratio band.
spread pointer,

ou may now use this receiver for your daily
communication work and log your stations
accurately for repeat tuning. or the short
wave fan these new features will aid in separa.
tion of the foreign and domestic stations on 1y
all congested bands.

Phone jacks with speaker cutout switch are
mounted on front panel for easy accessibility.
Complete shielding of all stages to eliminate
R.F. and audio feedback. A highly sensitive
regenerative circuit using a tuned R.F, stage
with a newly perfected system for equalizin
ideal short wave receiver for both ham and short wave fan.
Tubes Qmploy‘d’arc the newly developed 4.3 volt types: éDé, &F7, 78,
42 and 80, Set is mounted on a black wrinkled heavy steel chassis.

Chassis wired and tested with 8 coils without cabinet, speaker, power
supply, and tubes p—

MODEL R 1000

117

both stages, makes this an

Cabinet for above 1.75
Five Sylvania set tested tubes 3.50
6" short wave dynamic speaker 2.00
Short wave hum free power supply . 4.95
Complete kit of parts for set and power supply, less speaker and tubes..... 4,75

No. R 2000, same receiver as No. R 1000, but complete with Pack and
Speaker in Cabinet, wired and tested, with 5 tubes, ready to operate..............$23.25
Can also be obtained A.C.-D.C.

1340 E. 9th St,

Dept. S-1-36, Brooklyn. N. Y.

ROLAND RADIO CO. l

—lAH ERE At Last!

THE PATTERSON PR-16
16 TUBE SUPER HET

The patience of the many thousands of amahurs—oxgeri-

menters—and  professional operators who have been
waiting- for this model—is gratefully acknowledged.
In case you bavew't seen the specs om (his muosi
adrvanced  all-wave receiver—check some of these.
*Three  stage  push-pull *Five band range. Full 8
audio. to 550 meters,

PR-16, compleie with 14 tubes, metal
cabinet, speaker, less crystal.........$ 95.70
PR-16C, same as I'R-16 above, lut
WL efVStAl i $ 101070

w w
‘MARINE:
G G

*Dial shutter — Patterson
camera type.

*Audio channel flat=2 db
from 50 to 10000 eycles.

*12" dynamic speaker.

*AVC and manual volume
control.

*18l; watts audio output.
Less than 2% distortion.

*Beat frequency oscillator
for CW reception.

*14 tube superhet.

*Crystal filter can be cut
in as a series or parallel *Six months guarantee—you
filter. can't go wrong.

Write for deseriptive eatalog material on this and other models.
Also a complele group of amateur transmiticrs.

[ R
TRADIO COMPANYa
We are also making immedizte delivery on Sargent. RAME.«69,

124-11 101st Avenue :
= = Silver. . RN | P 2 S Bky h -
Richmond Hl", N. Y. I"1“:e’rw.llnmnmrlulnl RCA, 1aliferafters Super Skyriders, Jiret

FACTORY TO YOU

LATEST MODEL REMINGTON TYPEWRITERS

BRAND NEW, latest
model Remington Portable
for only 10¢ a day! Here is
your opportunity to get a
perfect writing machine at
an amazingly low price di-
rect from the factory.Every
essential feature of large
office typewriters—standard
4-row keyboard, standard
width carriage, margin release, back spacer,
automatic ribbon reverse. Act now, while
this special opportunity holds good. Send
coupon TODAY for details.

You Don't RISK a Penny
Wesend you the RemingtonPortable, Mod-
el 5, direct from the factory with 10 days’
free trial. If you are not satisfied, send it
back. We pay shipping charges both ways.

your 10-day trial period and
see how easy expert typing
can he. We also will send you FREE a
sturdy carrying case of 3-ply wood covered
with heavy Du Pont fabric. Mail coupon

for full details—NOW.

.+ 1 Jr J+1 fr 171 71 1 7 2|
Remington Rand Inc., Dept, 214-1

205 East 42nd St., New York, N. Y.

Please tell me, without obligation, how T can get

a New Remington Portahle, plus Free Typing
Course and Carrying (7se, for 10¢ a day. Send

FREE Typing Course and Catalogue.
Carrying Case NBIDE coooiieiiies ereniissnirseeemssssrssssaansbinsonsnstsnaonssne
With your new Remington you will receive Address
FREE a CDmplete simpliﬁed h()me course in ................................................................
Touch Typing. Follow instructions during CHLY toeeimtmeiiseeeeetamsseemeseme s mneen S AL Cucrssisesesnesiaia
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Practical 5-Meter
Antenna Design

(Continwed from page 535)

chief radio man for all of the hotels un-
der the management of Ralph Hitz, we
were able to secure free access to the roof
of the Hotel New Yorker. This roof is
seme forty-four stories, or approximately
six hundred feet above the street. Our
receiving and transmitting equipment was
placed in a large motor room on the forty-
third floor and the antennas, themselves,
were approximately one hundred twenty-
five feet above this point. It is difficult
to imagine any place where local interfer-
ence would be quite as bad as in this loca-
tion. For the purpose of studying the
means for reducing local noise, resulting
from the use of noise-reducing antenna
systems, it is doubtful that a better loca-
tion could be found.

Our first antenna was a simple half-
wave dipole, as shown in Fig. 1. This an-
tenna wus tied to the end of an 8-foot
stick and it was stuck out from ono of the

1 D1 [
| CENTER
|'Dl -+ 021 l
ATTACHED wrrhi p3 ADJUsTABLE
CONNECTING :‘:.',-,E;“'E':)"EM
S =+ PEDANCE TYPE
—~{ 04 "\
P
HI-MHO WIRE —~ m‘gf:t:%u
FR.| W.L '
mc. [ meT | O D2 o3
430 | 440 | 475
56 [5.357 |&'3* [13.068 |13.167 | 13.8 |297
57 |5.263 | 8'0" | 12.67 (12 768 | 13.54 |28.8
58|5.172 | 711" [12.54 |12 635 | 13.3 |285
59 15.085| 7'10° | 12.418 [ 125 | 1316 |28.2
60|50 |78|1221 [123 | 12.95 2275

HI-MHO WIRE tn ALL LINES (LIGHT WEIGHY
FOR LESS THAN SOFT. -HEAVY WEIGHT FEOR
LONGER LINES)

NAYY NAVY
STANGARD STANDARD
ra
¥t E
hd ”
—1 3 — 2" -
OUTSIDE
USING SLOTS OF
b
Yeoe ToRe-oR
oo I T
oRs AL TYRE
Navy J
STANDARD
-A- -B-

Correct dimensions for various radiators
and reflectors.

supporting members of the hotel's huge
Ncon sign, The antenna proper was ap-
proximately level with the window and the
room where our receiver was installed; and
the lead from the antenna to the receiver
was approximately twenty-five feet long.
In order to determine the effect of intro-
ducing long lengths of transmission line,
the antenna circuit was opened and various
additional lengths were introduced. No
variation in signal intensity was noticed.

Our next move wus to the matched im-
pedance type of antenna, shown in Fig. 2.
No particular difference was noticed be-
tween this antenna and the arrangement
shown in Fig. 1, so far as signal strength
was concerned, but the system shown in
Fig. 1 was a very much better system for
eliminating interference.

Please mention SHORT WAVE CRAFT when writing advertisers
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IR AL DR VR I L VL A AE NE N NENE N AR AL NE AL A AR AR
SELECT YOUR HOLIDAY GIFTS from this LIST of REAL SHORT WAVE VALUES

WE GUARANTEE SATISFACTORY RESULTS ON ALL OF 0UR PRODUCTS

TUNED

pe yidle nurput ;
= hizh valtage rec- arld  regenerative
tilier aml bullt 1n power _ stage  atidio

sopplv,  Operates enlirelv from 103 to 130 volt A¢C lizhting socket.

tained. Dimensions 1T iax®™

1'ses sperlal dual rati
tape dial of greit beauty.
ta 600 eters.
from %0 1o 10077 of Ihe bandspread seale.

Vasilively no haeklash.

Automatic jack for phones—velume control—built-in high f.delity
hum free—connections for doublet or single wire antenna—beautiful, |
metal chassis and cabinet—selectivity, sensitivity, and tonal qualities that will amaze you.

EILEN HG-36

5-Tube Bandspread Receiver

A POWERFUL, CUSTOM-BUILT,
RADIO
regencrative
that WILL PRODUCE RESULTS,
See editorial deseriptinn pages 471
and 4%% December issue of SWC.
1 ses GDG-6CG-TA-12-R1 hi-gain tubes

as ‘funed RF

douhle seale, mulli-ealored. bandspread. llumlnated alrptane
Continuous  hawlspread from 9bs
Anv of the AMATEDIIE BANDS or forelsn SW bamls nay be spread over

FREQUENCY

shart wave receiver

amplitier-Tuned sctecn-
delevtor-powerful 2
frequency  mnnliier with
Entirely self-con-

ute features.
PERFORMANCE.

supply. Hum-free.
dynamic speaker—
black shrivel finish

X headphone jack—Ilarge, airplane ver- EILEN 6A KI ey
HG-36 KIT o .1 ece $ 95 An umusual value | g oA BT A Le nier tuning dial—large 3 winding 50 nerern 4 et
e ik S GO 6 ]4 for the SW fan or | ¢LAsS TUBLES low-loss  inductances — selectivity, I e CO AT G TG
B Gt = | the AMATEUR who | (sKk7 - 6i7 - sensitivity, and volume that will bea.
- ) wishes a {H‘Ir\l.l- 6C5 - GF6 - nmazhe You. l-}‘en\'y, hlnsk shrivel pecial | 1
< ABLE COMMUN-| sz are pre- finish metal chassis and cabinet. L n00]
Lat iving & festing. fendy o ICATIONS RE- r-l- ---lto\---r tllnl' F‘n.reizn d'sp“k" reception under 5?5-51":». or. ! el S 5121_5
by witing eaiink. l “ g o I Ny i wine, {umwar .
N e | CEIVER. Send for | glass type, awh air conditions, » Y e
e vl cnil il losired] s |iterature. $1.00, ORDER YOURS TODAY! YOU'LL labor fur i & teoring. ready 10 g
NEVER REGRET IT!

EILEN 6A SHORT WAVE
4-TUBE RECEIVER

A midgetin size—A giant inperformance
The new, sensational, 1936 Eilen
6A receiver is truly
piece in design. Its unusual de-
sign, conforming to the hest in
modern engineering theory, has
all of the laleslflup-tu-the-min-
‘ULL

a master-

6 TUBE

Uses 6K7 (metal-glass)—6F7 (twin 2 in 1)—6C5 (metal-glass)—
12A7 (twin 2 in 1) hi-gain tubes as aperiodic RF amplifier,
screen grid regenerative detector, POWERFUL 3 stage audio
amplifier with pentode output stage, rectifier & built-in power

Completely self-contained. Operates en-

tirely from 105 to 130 volt AC or DC light socket.
BAND SPREAD TUNING TRIMMER—smaooth regeneration control—huilt
in hi-yuality loudspeaker—automatic

EILEN 5A
SHORT WAVE

4-tube RECEIVER
The finest, low-priced,

SW receiver on the mar-
het,

The sensitivily, vol-
uusital beauty, and
receptlon obtaln-
Ing value, Uses
as aperhwdic am~

aule from this set make it an ulist
Gl-nG-TH-1207 (twin In 1) tulx
plitier. sefeell wrid regenerative leleeti ! stage audie am-
plittee with pentode oulbut {ube, rectilier _:nnl udlt-in
power supply.  Operates entlrely from the 105 to 130 volt
At or M7 Fight soeket, 1lum-free.

-See article p. 343 October issue of SWC.

BAND SPREAD TRIM-
ME R—Large, airplans iype ver-
nier dial—tremendous headphone
volume—onptrates a speaker on
many stations—large 3 winding

coils for selectivity and efficiency q

—s0 simple that even a beginner cabinet & BC
can operate 1t—heavy.  black vorlmr e oo
shrivel finish metal chassis and . 0
cabinet. ':wh 2

250 simple that even a begin-
ner can operats it. Owners re-
port dazens of fnreitn SW sta~

Besutiful eab

tions with loudspeaker volume. 2 NC tund tuita, .. 1,25
You can do the same under fair
conditions. SPECILAL: Coniplete
h'; '-In‘;-I:
1 METAL-GLASS TUBES B AL TE TP T

wre preferred over the glass
tipe. adil $1.00.
AMATEURS: Maodel 5A-ATR
same ag 0N exeept designed
capeciallv for 20- 10-30-10¢
M Lands. £1.00 exira.

laabor for wiring & test-
ing. feady to tise
extra. ... 1.50

EILEN HF-35
SW 3-tube
TRANSMITTER

SEE FEATURE ARTICLE
pages 171 and 475 of Dee.
1ssue of SWC. A 'OWER-

F1'L and well designed amna-
band transmitier that
prowd

teur

you can he tn amwn.

KILEN It
DIALE—1H
TENNA TUNING SYSTEM--33 WATTS
20-10-%0-160 meier bamds.  Extremely Dbeawtiful appear-
ance.  Heovy. black shrivel finish inctal shelving  and
cabinet.  ITighest gqualily of parts used.

N

KIT of all parts. unulred, Instructlons
amd } enils for any 1 band. (less tuhes,
crysial. holder, aled power supnly, unwired)

2 Ita¥theon tuhes 30-18-18

Filen quartz cr¥stals 80-140 1.95

or 10 M 2,95
Eilen crystal holder 1.00
\Wired and tested, extra, S 3.00
3 Colls fur additional bands, per set 1.45

HV-475 paver supuly KIT {(unwired) for above. In
beautitul metal cabinet to it directly wnder Hi =35,
less Lune @ $13.95,

Wired amd tested, extra $1.50: Arcturus tube, extra
NN

EILEN DC3

2-Tube Receiver

A powerful hatters oper-
ated receiver designed
tn produce loudspeaker
volume. ['ses 32-30-33
tubes as screen-grid reg,
delector, aml 2 stave
awdlo  amplller with
Black shrivel fiinish metal constructlon.

$5.95

pwentodle outhut.

of ecmmury naree. unwired. with 4 euila jor

& iuntructions (less tubes, hntteries,
HC couiln c

... $L.25 3 Arcrisrua tubes .08
coile L0125 Loudeneaker. i 1.45

yinplete kit, eahinet, tubes. & BC coil
lonn npe: ired) . ... ..$10.45
With bnilt ponker, eUTA L 1 '5
aabor o wi ready to use - . 1.50

ALL ELECTRIC 3-tube SW RECEIVER
o

The original._popular. All- |
Elecirie model which han been |
praised by the
have reporte
foreign_connt %
Usen 6F7 (iwin 2 im 1 61V
tubes as srreen grid regenetative
udio amplit,er.

fur
tione, {1eas tuben. cubis
net & BC cuiley
Cabinet. .o

2 Arciurua tuhes

3 B band coile

SPECIAL: Comblete kit cabinet,
e lbred) 0 =
Tabor for wirlng & testing, extra.. ..

tuhes & BC-coll
. e+ $9,65
1.50

Cannonball phones $1.35.
FREE Catalogue of SW receivers, transmitters, transceivers,
on COD orders.

EILEN RADIO LABORATORIES,

Coupling to the Receiver

Wherever the low impedance Giant Eiller
Cable type of transutission line was cem-
pluoyed, the coupling to the receiver was in
the form of a two-turn coupling coil. With
receivers in  which the regular National
Midget Coil Forms support the tuning
winding, the making of such a coupling coil
is a very simple matter. Number 14, solid,
enamel wire 15 wound into a self-support-
ing coil, with its two ends projecting. The
dinmeter is such as to permit it to fit
snugly into the coil form. The turns may
be spaced the same distance as the diam-
eter of the wire., When such a coupler is
employed, the voupling between the line is
variable and it permits the operator to
control both the sensitivity and the selec-
tivity. It requires no changing, after find-
ing the optimum position, unless more than
ordinary sensitivity and selectivity are re-
quired for a specific purpose. Such a coil
forms a fairly close match for the low
impedance transmission line of G-K cable,
used in our work.

The third type of vertical dipole was
the system empioving the so-called Picard
type of antenna shown in Fig. 3. This type
of antenna has been designed to provide a
suitable impedai.ce match between the low
impedance, current-fed dipole and a high

Maonetic Speaker.

and accessories. Send for your copy. Prompt Shipment. 36 hour service.
QUALITY—VALUE—HONESTY—SERVICE.

136 LIBERTY STREET, NEW YORK, N. Y.

DEPT.SC1,

impedance transmission line, such as a
spaced pair. This system., when used with
the *‘Pieard” transformers commercially
available, is not suitable for use with a
low impedance, twisted pair transmission
line. It is capable of satisfactory perform-
anee only when it is used in locations
where both the antenna and the transmis-
sion line are free from local interference.

Vertical Half-Wave Collectors

So many fellows were securing satisfac-
tory results from other forms of antennos,
that we decided to try some of the units
they were employing., Our first attempt is
shown diagramatically in Fig. 4, and is
made of a half-wave collector, fed in “Zep”
faxhion and tuned by the variable condens-
ers shown in the diagram. This arrange-
ment was found to be very satisfactory for
signal pickup but it did not have the noise-
reducing property found in connection with
Fig. 5. Then, too, the spaced pair used in
connection with Fig. 4 made the running of
the transmission line a comparatively dif-
ficult mechanical problem. The arrange-
ment shown in Fig. 5 enabled us to use a
very light, 8-foot aluminum tube, which we
were able to insert in the top of the 16-
foot bamboo pole and thus get the colleetor,
itself, well above all surrounding objects.

unmounted $1.45 (In beautiful cabinet $2.75)

Telegraph orders rushed to you. 20% deposit

Giant Killer Cable of random length was
used for the transmission line and one side
was connected to the ground and the other
side connected to the antenna post of the
receiver, through the variable condenser
shown. This arrangement, as well as the
one shown in Fig. 6 was suggested by
George Shuart, W2AMN.

In using the arrangement shown in Fig.
6, it is well to ubserve that the top of the
antenna proper was some thirty feet below
the top of the antenna shown in Fig, 3.
There was no noticeable difference in either
signal pickup or noise reduction. However,
it would seem that under erdinary condi-
tions the arrangement shown in Tig,
would be the more desirable. It is well to
ohserve, however, that when the leadin is
taken from the top of the antenna and
run off on a 45 degree angle, as is done in
this case, the B-foot antenna must be of
fairly heavy material to withstand the
strain.

We next went to the beam array, shown
in Fig. 7, and it will be observed that this
type of antenna is the conventional type
in which two radiators and two reflectors
are emploved. The radiators are cut to
ninety-five percent of half of the wave-
length at which it is desired to operate,
while the reflectors are cut to ninety-seven
percent. Both radiators and reflectors are
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www americanradiohistorv com


www.americanradiohistory.com

554

NEW Sets

for OLD!

AT /3 THE COST

A sensational new idea now makes it
possible for you to own a custom built
radie at a fraction of the cost of a fac-
tory built model of equal performance!
Why discard your present radio when the
cabinet and much of the equipment can
be utilized in an up-to-the-minute circuit
which brings you superlative world-wide
all-wave reception? Other features in-
clude: automatic volume control, highest
sensitivity and selectivity, ete, Your own radio
serviceman is undoubtedly a2 Tobe Modernization
Engineer. Tear out this ad and ask him about it.
You'l be amazed when he gives you a price for
modernizing your receiver, If he cannot—write
for name of the nearest Tobe Modernization En-
gineer,

SERVICEMEN!

DEALERS!

if you have not aiready done so, get a copy of
Zeh Bouck’s book on this new phase of radio Serv-
icing. Nearly 1000 servicemen have already en-
tered this field. Write today for Book and Free
Merchandising Plan and Sales Prometion Kit.

3
| Tobe Deutschmann Corp., Dept. SW-16 !
| Canton, Massachusetts I
I T am a [J customer [J gerviceman |
O =end me name of nearest Tobe Modernization |
I Engineer. T own a Y. ... __._receiver. l
| C 1 enclose 25 for Zeh Bouck's Book and Free
I Sales Promotion Kit. |
I Name |
] Address :
I iy State I

CABINETS—

for ALL STAR SR. & JR.
: g with hinge cover
finished to match
the ALL STAR
. SET,

Qur Low Price

§35

£ v We do not supply
B panel, «ia! or knobs
We make CHASSIS and METAL CABINETS for
ANY MARE RECEIVER, Send drawing, blue print
or Elve compi¢te description for estimaie.

Dealers and Jobbers: Write for special prices,

KORROL MFG. CO., Inc. Dest.S.1
232 GREENWICH ST. NEW YORK CITY

PHONES

PROVIDE

Superior performance at remark-
ably low cost. Sturdy construction—
Lightweight—The most phone for
the money.

ACME SPECIALTY CO.
CHICAGO, ILL.

225 Graduates Placed In the Last Four Years

At the oldest. largest and best equipped privately owned
radio operating school in the East. Western Electric and
RCA tube transmitters: 225 licensed Graduates placed in
past four years in broadcasting. shipping, police radio,
aviation. service work, ete. Course prepares for all U.S.

overnment Telegraph and Telephone licenses. Send for
40-paye eatalog. Investigate. New classes every eight
weeks {rom Sept, 9th. Open all year around.
MASS. RADIO SCHOOL 18 Boylklston St., BOSTON
R, ¥. Trop. Treas.—EST. 1899%—0. R. Eniwlistle, Pres.

One of America’s leading Radlo Schools

2000 MENDEL ST.,

SHORT WAVE CRAFT

" spaced a half wavelength apart and the

radiators are spaced a quarter of a wave-
length from the reflectors. The high im-
pedance transmission line employed, in this
ecase, was tuned with a pair of variable
condensers, as shown. A very much simpler
arrangement which accomplishes the same

result is illustrated in Fig. 8. Herce the
same general dimensions for the radiator
and reflector portions are employed and

the quarter-wave matching section is muade
up of two picces of regular stranded enam-
el antenna wire, spaced two and a quarter
inches apart.

One very tmportant point in the con-
struction of antennas such oz ghown in
Fiy. 8 ix the quarter-wave matching see-
tivn. The total distance ABCD must be
ecactly helf of a wavelength.

The Latest Antenna

Since moving from the Hotel New York-
¢r, to the Forty Wall Street Building, where
our equipment is located more than nine
hundred feet ahove the street, we have run
into several problems which our experi-
ence at the Illotel New Yorker did not cov-
er. The tower in which we now have our
station is a very ornate affair and we find
curselves in a position where there is prac-
tically no roof space. Therefore, we cannot
avail ourselves of the advantages of beams
and all of our antenna activity must be
conducted with comparatively simple units.
The arrangement shown in Fig. 9. is, if
we forget about the reflectors indicated by
the dotted line, essentially the same as Fig.
8, except for the fact that the half-wave
radiators are disposed one above the other,
instead of being parallel and a half a wave
apart.

This type of antenna is two half-wave
vertical elements, with a quarter-wave
matching arrangement, fed by a low im-
pedance transmission line. In this case,
each of the radiators, themselves, are ac-
tually ninety-five percent of a half wave-
length long and they are about two and a
half inches apart at the center.

The arrangement it is necessary for us
to make for using an antenna of this na-
ture, is to provide ourselves with several
8-foot lengths of two by two inch sticks.
The uantenna and its supporting members
are attached to these sticks, as shown in
Fig. 10 and then the sticks, themsclves,
are pushed out the window, for a distance
of at least nine feet, which is more than
a half wavelength away from the building
itself, which is copper-covered.

For simplicity of construction, we ar-
ranged to use a very light aluminum tube
for the upper radiator and a length of cop-
per sash cord for the lower radiator and
the matching section. The insulators for
supporting the matching section, are per-
manently fastened to the outside two by
two, as is the 8-foot sash cord, which forms
the lower half of the antenna. The outside
antenna insulator is provided with a suit-
able length of aluminum tubing, into which
the 8-fout section may be slid. This type
of antenna has resulted in a very marked
increase in our signal strength and be-
cause the transmission line used with it is
a twisted pair, the reduction in noise is
very apparent and its simplicity would
seem to suggest that it will become very
popular among 5-meter station owners.

Ay PPN

All-Wave Set Modernization {§
Book

® ZEN BOUCK, whose name is known

to short-wave Fans and Hams up and
down the land, is the author of a popu-
lar new book entitled, *8,000,000 Jobs
for the Service Man,” this book being
sponsored by the Tobe Deutschmann
Corp. It gives detailed information on
the changes necessary for converting the
averaRe broadcast receiver into a modern
“allewave” set. This bhook alse tells
how you can make money by modernizing
old broadcast receivers, and includes
photos, diagrams and methods of getting
business, et¢. The c¢omplete merchandiz-
ing plan, including Zeh Bouck’s book is
obtainable at 25¢. Ask for book and plan
Ne. 511, Service Department. Short Wave
Craft, 99-101 Hudson St., New York City.

.
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Guaranteed
RADIO TUBES

at New
LOW PRICES!

Complete Stock Ready for
Immediate Shipment
Order from this page—Remil 207 with order, hialance
CoO, oAl prices are I 0, B FACTORY. Newark.
Shipments Ko fornwunl exbress or parcel post. No ofiker
fur less than $3.00 aceepteil.

DEALER'S NET PRICE LIST
Guaranteed for 6 Months Licensed by R.C.A.
METAL SHIELDED TUBES

Type Net Price Type Net Price Type Net Price
6KY $ .8 6l $ .73 £
[TAY R B 4] Y
617 d ob R i .85
605 617 A8 Ballast Unit .63
REGULAR TUBES
Type Net Price Type  Net Price Type  Net Price
00N . 46 $ .3 X £
01A 47 A0
v 4% T
10 FIUE T} A
JEAY 31 50 112
19 A 40
20 Ei
2 G
A .40
26 L6
2% 1
30 a1
31 .41
a2 a6
33 Al
34 T
37/31 .10
36 40
37 .31
38 A0 82
30714 A0 w3
490 a1 3V
11 .40 81
12 44 8%
43 [ E .
15 31 any
MAJESTIC TYPE TUBES
Typo  Net Price  Type Net Prico
A £1.01 et 3 .07
1.0 KA
1.19 SN
.83 5
1.0l
R} o
U 1 ® o
o) R

SPECIAL PURPOSE TUBES

Type Deseription Net Price Type Description Net Price
IX213 Spatrton type $ .68 RI  Raytheon type 123
183 Sparton type .68 ‘lull rec. | .
iR Sparten type 6% 213 Full wave rec .z
3 - N i 4 Frl
1) BTG (0 13 “ingle  cantact) .85
01 ]‘,"“0'“: type 90 ean Tuning Lamps
403 Kellugg type 1.3 Olouhle eontact) n9
686 Sparton type .68 866 1lleavy Duty 1.%0
CHARGER BULBS

yPe Net Price
6,10 amp trickle charger bulbs (tungae type) 63
2 amp charger bulb with wire (tungar type).. ~

2 amp charger Lulb without wire (tungar type
5 and 6 anp charger bulbs (tungar ty,
15 amp ebarger hulbs (tungar type). ..

TELEVISION TUBES, PHDT® ELECTRIC CELLS,
CRATER TUBES, CATHDDE RAY TUBES

1% s5q. cathode television tube..
1127 8q. cathode television tul
1”7 8. cathode reflectron wimulow type 50-60 mils.
Cold cathwle crater tube crater size 010 to 200, .
T'hoto electric cells (potassium type) 215% iencth overall 1.75
T'hoto electric celis {potassium typed 4% length overall 5.00
Phote eleetrie eells (eaexium type) 3'42° lenzth overall
I'hoto electric ¢clls {caesiun type} §'4% lengEth ovel
Phuto electric cetls {cacsium type) 868 type............

Snecificalions  and  quotations on  TRANSMITTER
TUREN. CRATER TURES, GLOW LAMPR, HicGIL
VACTUUM TYI'E CATIIODE RAY TURES. suitalile for
teletision and siandard oscillographic uses. SUBMITTED
ON REQUEST.

ARCO TUBE COMPANY
227 Central Avenue Newark, N. J.

Please mention SHORT WAVE CrAFT when writing advertisers
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Review
(Continued from page 525)

and volume possible to be realized. An
unusual feature of this set is the way in
which the grid-leak is connected. Instead
of returning the grid-leak to the cathode
circuit in the usual way, it is connected
to the screen-grid, at a high positive po-
tential.

While this gives the required positive
bias to the grid circuit, for grid-detection,
the bias is unusually high, even though
a meg. grid-leak is employed. This
niethod of connecting the detector is an
interesting wrinkle for experimentally in-
clined readers to try. The remainder of
the cireuit is quite normal, except for
the group of power line jacks for 110, 150
and 220 volt lines. A 5-preng plug inserted
into one of these jucks changes the circuit
for that particular voltage by changing
filament connections.

B
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Circuit and avovearance of A.C.-D.C. set.

Call Letters for Your Trans-
mitter Panel

® THE Tri-Dot metal call letters provide

distinction to the appearance of your
transmitter. As can be seen in the photo-
graph, these letters are heavy, sharp-face
Gothic style with a bright metal finish. The
overall height is 57; width, 10'/&" width of
5 letters, 8% "; letter helght 13,”, furnished
with a drilled bracket for mounting on top
of transmitter. A wall model is also made,
which is equipped with a cham dnange(l
for convenient hanging. (No. 330.)

sign for your panel.

Dandy *Call Letter”

Correction

Inadvertently, credit was not given to
the manufacturers of the earphones shown
in the photograph on Page 462 of the De-
cember issue of Short Wave Craft. This
was “The Ham and Fan Band-Spread 2.”
These phones were the new erystal type
manufactured by the Brush Development
Company.
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0 METER EQUIPMENT

Universal 5 & 10 Meter 2 Tube Receiver

Here again Raco
triumphs in in-
troducing a
complete A.C.-
D.C. operated 5
& 10 meter re-
ceiver only.
This extreme-
Iy efficient re-
ceiver is rec-
ummended to the amateur beginner as well
as the professional ham. The super re-
generative circuit consists of 1-12A7
Audio & Rectifier 1-76 Detector Tubes.
Due to perfect layout and circuit design
absolutely no hum is encountered when
listening in on the latest dope and signals.

()

3 Tube (Baltery Operated) Transceiver
Raco Presents

This powerful portahle
unity coupled combina-
B tion super regenerative
Trunsceiver for the 56 to
60 m.c. This unit Is ea-

paldle  of malntaining
(onnnunu.-.umn up  to
100 miles Jdepending on
localities.  ‘Tubes used
are 1-19 Det. and Class
B Oscillator, 1-30 Am-
plitier, and 1-19 Class
B Modulator and tut-
put.  Batteries required
are 2 No. i dry cells and
3-45 volt B Butteries. 2y
volt € Battery. The c alt of
yenrs of experi _ncu in circuit

wout d heen
w»mmruod in (Im Ru-grtter

Complete Kit nr nnrts
less cabinet amd t

Wired and :\qenmhd
Crystalllzed  Cablnet
Kit of 2 Maiched tubes
Wiring disgram with each Kit,

not wired,
52,00

79

Complete Kit of parts not wired, 95
Jess cabinel. tubes and bat- P
terles

Wired and Assembled. $3.00
C!‘)s!nl“?ml Cibinet 1.50
Kit of 3 Tubes. . 163
Wiring Diagrams with each IKKit.

All Electric 2 Tuhe Transceiver

For the ham or be-
#inner looking for
a permanent fnstal-

fon.  rompletely
A.C. operated. we
recommend this 3-
in-1 halaneed com-
hination transmitter
and receiver. The
tubes used are
1-6A6 dual purpose
and 1-80 rectifier
tube. Absolutely
humtess when work-

1 Tube (No. 19 Tube) Transceiver

An {nexpensive 1
tube and 10
imeter transceiver.
This esiremely
efticient trans-
ceiver i3 recom-
mended for the
short-wive enthu-
siast who is in-
terested In  ex-
ploring the lnsci-
nating 5 &

meter bands, 'lhis
circuit utilizes
the type 19 two-
volt twin tube,
aml is exrecdinely

ing on G or ten me- Aen lli_l'e ,jm:e the Jun{r régeherative pr!m iple is
ter bands. Extreme- I(;vnu\.?!(;: t:;l \\hem!?s rg;l;:l\lm! position I3 switched on,
v sensitive. and two ElUt- r(r)flq d'r.\‘ c'.;lls C -mnlel I\h,
Complete KIt of Darts | extraordinaty long range and 90 to 135 It supply. - eler $ 15
tincluding 'H"{l ‘\‘&t tuning and reeciving. Tuning ranges are on 5 ﬁ“;i‘l_:b'::‘:‘“"‘
e ‘g° Range on 5 meters, Ay, g D 35‘“ T:‘";d preter colls. tubes and
cabinet and 8 25-50 milles on 10 me- miles, ~ depending  on | Shiskied Ceyatetized
tuhes ters. 50-73 miles. v locality, Cabin, '$ .75
Wired & Assem- o '“(;";W" >0
B:"ltcdk Ci'y:mls 00 \l.;n:.;':hﬁ ‘u';:d !'53
b - H t
lized Cabinet.. 1,50 KRadio » 136 Liberty SL Witing dizxzame with eash
Kit of 2 Tubes - 1.10 Constructors New York, N.Y. B
) Labs. Dept. §-1 ( " 4

LEARN TO SEND
AND RECEIVE

Whether you want to
enter radio as a career.
or merely add another
valuable and faseinating

MASTER TELEPLEX

ahility 1o your avocas- ,.
tional repertoire, TELE- "“The Chﬂﬂ'e of Those
r will help sou! V'hn Know''

Learn to gend and reccive oode signals. like operators on
ships at Se« and at commercial and amateur land stations.
Intercept distress signals, news tiashes. bulletins. and doz-
ens of other klpds of interestlng radio rommunications.

THLIPLEX tearhes you to recelve code exuctly the
way the world's best eperators do—hy sound, Copper tape,
running through a maehine, operales an automatic key
which sende messages to you. at any sueed you desire. As
vou improte in speed, the machine sends fagter, gradualiy
preparing yout for top-speed amateur and eommerciai sig-
pals. With the MASTER TELEFLEX you learn to send
by sending. and the slgnals you send are repeated hack lo
you, exactly as you sent them. thus enanling vou to correct
your own errors. \We furnish a complete course, lend you the
improved MASTER TELEPLEX and give you personal in-
struction with a MONEY RACK GUARANTEE. Send for
our new TELEPLEX IFOLDER Sl today, IT'S FREE!

TELEPLEX CO.. 76 Corflandf Sf., New York

Good Results Demand
Good Instruments

TRIPLETT manufactures a eoms-
plete line of vlectrical instru-
ments for radio, electricat and
weneral industrial purpescs both
standard and custom built—For
hetter short wave work,
write for catalosue.

INSTRUMENT CO.
28& Harmon Drive

Mode! 325 Voltmeter Portable
[ uffton, Ohio

A.C.cor D.C.

ri

Precision
ELECTRICAL INSTRUMENTS

RIPLETT ELECTRICAL |

(1.C.-D.C.-5 BAND-SWITCH—
15-550 METER—4 METAL-TUBE
RECEIVER

iy RACO ean
3 such
Xo more
g in coils. No
more groping for
that cluslve ¢oil

socket, EFasy to

make, easy tr

. . Tune. Al band
switching diom- hy the oew RACO ull wave

wit.  Covers all broadeast. police. amateur.
and foreign short wave bamls. The unew all
metnl titwes el 2617, the new anetal
liass tubes  ns=ml o oare \l(‘.l't l A ITH -.’.Z."i
in oo perfectly syunmetrieal lay. 11
civney The Tutest in
switch mnl-——m il tuties-
ETERHENE o k

1 Loy In <igh
bullt in dypamie

10%

mv(al~

Complete Kit of purts.

Less  tubes. luclwling  dynamic

spesker and  crystallized cablnet

Wired and assembled.

Kit of 2 All-Metal Tulbes and 2
class tubes

Wiring dlagram and instructions with each kit,

RADIO CONSTRUCTORS LABS
136 Liberty St., Dept. 21,  New York

Not wired,

[
®
®
@
&

Mallus your order for the world's most rellable

nd accurate BalancClng or Grid Condehser
XL VARIO DENSER ln 4 ranges
MMF

Mod. N Cun
! Mml \Gl Cun. "ow Yod \|\|r

Cap. 100
\l'ldnGl ta 500 MAMF
Cap., 500 10 1000 M MF
and the
XL :USH POST
est epiing (y
No Corrod Navy Type (Braes Base Hak. Tnn, 28¢ ea.

Type Bl (Aluminut Baee. Bakelite insulnted Topt 15c.

Type M (All Alyminym Body) st 10c :“.u:he "

For quick connecuom and powtive contact at all tinies.
RADIO LABORATORIES

1224 Belmont Ave.. Chicago. USA.

| Dept, s.W.l
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AND SAVE MORE THAN 507

Join the hundreds of DXers who have already seized
this exceptional opportunity to own the most sen-
sational communication receiver of the year—at a
tremendous saving!

If you want real proof of what it has done in mtnal short
wave contacts, listen to the W. A.C, Boys sing its praises
over the air., .and read this letter which ia typical of scores
that are poul-mg in from the four corners:

**All contacts, wit !ur exceptinns, bave been 1007 .

hone on. the 20 mol!r nd " : South America: Guba, i, ‘vm
ndies, Mexico, East, West and South coasta o

ve been made wuhm the past three dayn. The Dermanﬂlt |0¢rm¢

nid aPread works Derfectly, and makes achedules easier. The par-
allel cryatal worka perfectly in cutting QRM, and background noise
level in negligible. Have tried receiver on ull bands lnd find it worh
g«vfeelly and with more than enough volume on all atations, Fareig:
roadcant stations come throuxh e ortlesa, with beautiful u.llity |
notice -b:oluv[ely no i (r! t apots) whu:l: ig certainly great,
alter the performa 'mer receiver. CongTatulations on

"’“Dr:‘* ';':::‘:’f""f. ‘F’H&#ﬁ‘%l‘&?“ﬁ"’.‘ﬁ:ﬁ WO
START FOR AS LITTLE AS $7.30
BUY THE PARTS AS YOU BUILD!

The 82-page ‘*HOW TO BUILD IT'" Buook tent far 10c) telin the
whole story of this amazing 10-Tube Syperhet, You can build and
align it ina few houra . . . oF You can buy ita standard parts from
!our local jobber as you build,

ol’ytu"e::‘m talready got many SPONSORED BY:
gllle! Piezo Electric Co., Crow:
ame Plate and lll‘ Co lllm
SEND 10c |rnihdat’ fll;u S,
T T X
{stamps or coin) Mallory Co., Jenpen Radio Mfy.
ue Produets Co.,

Co.
for 32-page Book (4;ntir‘|‘¢nu.{wharbtun&l0c: 3 w*'“ﬁ"
€
“How To eadr .Ql’ orss
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YOUR RADIO

e [ WITHOUT A HEAD-
FHONE ATTACHMENT

‘frequemly becomes a
nuisance because it
keeps the family and
neighbors awake. You
wun easily correct this
condition by using

CANNONBALL
HEADSETS

Write for illustrated circular §:1

C. F. CANNON COMPANY
SPRINGWATER, N.Y,

INSTRUCT OGRAPH

THE PRACTICAL
CODE TEACHER

To learn the code or increase
speed, you want to study the
most practical way. With the
Instructograph, you ¢an study
more easily than at a school
of by listening to Short Wave,
You can practice when and
where ¥ou like—regardless of
schedules or interference.
Book of Instructions. show-
ing how to study to best ad+
vantage, conies with each In-
structograph  sold or Tented.
Write today for free folder
and priee list.

INSTRUCTOGRAPH COMPANY, Dept. SW-1
I.«lluslﬂ Place. Chicago, M.

Reyresentatives for Canada

Radlo College of Canada, Ltd., 863 lav 5t. Toronto
_

2~~~ RADIO COURSES

RADIO OPERATING: Prepare for Gov't
License Exam. & RADIO SERVICING:
Including Short Wave @ AMATEUR CODE
@® New Course in ELECTRONICS:
Day and Evening Classes.
Booklet Upon Request

NEW YORK YMCA SCHOOLS &.%. 245" =
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The favorite set
of "Hams''
The pAonss are Buyli wiik very
Rsas; bae maonels which oreatly
snreeass their o rleney
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It's a Cinch to Try Out the

New Circuits
(Continued from page 531)

course, is at the option of the builder;
while the experimenter is naturally ex-
pected t0 use what he has on hand, ex-
perimental apparatus is usually of a
high degree of perfection. In hooking
up circuits, stranded wire is a nuisance,
due to its becoming frayed, and I find the
handiest possible wire to use is solid “push-
back'. So much for that part of it.

No technical drawing of connections is
possible, as this would involve a specific
tube, but a picture-drawing is given, along
with a detailed explanation to follow, so
no slip-up should occur in wiring.

The four and five six-prong sockets are
marked, but the seven-prong socket bears
no marking at all. But examination of the
socket will show you that there are two holes
in one end, larger than the rest. By turn-
ing the socket over, and locating the two
terminals directly connected with these two
holes, which are the HEATER connections,
you will be able, by following the directions
given here, to mark the other terminals so
as to be able to wire it into the unit. In
order to muke the wiring easier, all three
sockets are shown in Fiz, 2. These draw-
ings show the T'0I’S of the sockets—and
the following explanation applies to the
BOTTOMS of the sockets, as, of course, the
wiring is doue froiu the huttom.

Turnicg the seven-prong socket over, as
above, vou will “read™ from left to right, or
clock-wise. The tirst terminal immediately
to the left of the left heater prong is the
plate. and following towards the right in
Immediate sequence are: Suppression grid,
Control grid, Screen grid and Cathode.

There are on the five-gix prong socket two
unmarked terminals. One of these, to the
immediate right of the plate terminal, is the
screen-grid, and the other, immediately ad-
jacent to the Grid, is the Suppressor Grid.
The four-prong socket is plainly marked,
and with the aid of Fig. 2, no difficulty in
wiring should be met with,

Assuming that the sockets and binding
posts have all been properly mounted, and
the correct terminals loecated, the actual
wiring may now be done. The first wire to
be laid is the control grid cap, from the tip
juck in the center to biuding post number 5.
This is a direct and straight connection.
Biuding posts 4 and 6 are connected to the
filament-heater prongs, all wires in parallel.
Binding post number 9 connected to the
three plates. Number 2 terminates the two
suppressors. Number ] connected to the
three control-grid terminz\ls, marked “G”,
serves as grid connection, as wel as screen-
grid for 24’s, 30's, ete. No. 3 is soldered
to the “I” (Calhode) prongs of the two
sockets bearing such markings. The pen-
tode screens, on the six and seveu-prong
sockets, are connected to binding post No. 7.
Number 8§ may be connected to Number 3,
to serve as a donble connection for resistor
and condenser individual connection, or to
number 9, to give double connection to the
plate circuits. In the event that doitble posts
are used, and such is highly recommended,
only eight in all will be necessary for this
one unit,

Wiring of the coil unit is practically
identical with that of the forementioned,
except that three binding posts are omitted,
as there is no contrel grid cap to be con-
sidered, nor any seven-prong sockets. Bind-
in; post No. 1 goes to one side of the heater
and filament circuit, the side adjacent to
its corresponding post, and the opposite side
of the heater circuit goes to No. 4. No. 2
is connected to the grid terminals, and the
suppressor grid termmal of the five-six-
prong socket, which is the terminal jinme-
diately adjacent to the grid prong, is also
connected to this pest. Post No. 3 goes to
“IK'" on the five-prong socket; post No. 5
to the two plate terminals; and No. 6 con-
nects with the screen-grid terminal. Double

osts here would be especially beneficial.

‘ou now have two units which, with a few

WwWWwWWw.americanradiohistorv.com

1936

MOTOR DRIVEN

Craftsman Tools

COMPLETE—READY TO RUN

EI.ECTRIC HANDY-LATHE

PRICE

3757

h': J_ Shln. welnht

WITH BUILT-IN MOTOR

Length of Bed, 15 inches; height to spindle, 2
inches, is aupphed with face plate as well as
spur center for handling all types of work. This
lathe is furnished with a built-in Induction Mo-
tor, mounted on the head-stock, so that the drive
wheel acts directly on the three-speed pulley.
NO BELT REQUIRED. In shifting to the vari-
ous speeds it is only necessary to lift the motor
with the left hand and slide it forward or back
a3 desired. A finger-tip switch is located con-
veniently on tep of the motor. Finished in gray
and green enamel and comes complete with mo-
tor, cord and plug cap, and special wrench.
Operates on alternating current only, 110 volts,
60 cycles.

EI.ECTRIC GRINDER
PRICE

$349

Ship. weight
4 Ibs.

Comes supplied
with 2 genu-
ineAloxite
grinding
wheels, one
coarse grind-
er.and one fine
grinder. It is
driven with a
dependable induction type high speed inner fan
cooled motor with the grinding wheels mounted
at opposite ends of the motor shaft. This motor
does not interfere with radio reception, and has
a heavy ground steel shaft and large bronze
bearings, having thick felt oil-retaining wash-
ers behind them, constantly lubricating the
shaft and bearings and provided with oil holes
for re-ciling. Complete with cord and plug
cap. Operates on alternating current only, 110
volts, 60 cycles.

ELECTRIC SCROLL AND

2 JIG SAW
F PRICE

5469

This is an en-
tirely new type
of saw, DPow-
ered by a fan-
cooled, indue-
tion motor
wgeared direct-
ly to saw
blade for max-
imum power.
Blade stroke 3;”. Made of channeled steel, has
12” throat that handles work up to 24” long,
61%4” round work table, adjustable hold down
shoe with &uide roller to support and steady saw
blade. Cord, plug and 1 biade included. Built-
in motor operates on alternating current only,
110 volts, 66 cycles.

Our Old Customers Know That
Our Merchandise Is Sold on a
Strict Money-Back Guarantee

All Shipments will be forwarded by FEzpress
Collect if not sufficient postage included
with your order.

WELLWORTH TRADING CO.

506 Palmolive Bldg., Dept. . W. 136, Chicago, JIl.

Please mention SHORT WAVE CRAFT when writing advertisers
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fixed condensers and resistors, a tuning con-
denser or two, serap pauels and a couple of
poteutiometers, along with some zood wire,
will enable you to experiment with any R.I"
or .. amplifier, detector, wavemeter, fre-
duency meter or rectifier making use of,
either singly or in combination, any coil,
condenser or tube.  All of the technical
puints of construction of the actual units
have bren given due cansideration, and I
helieve 1 have made everything clear. The
business-like appearinee of the aluminum
shielves as shown in the photos may be dupli-
cated by yourself, or do as I did—turn it
over to the wife. Due credit should here
he given to her for her goad work with a
peneil eraser, in giving it the much desired
“whorl”, or chased, effeet, and with a scriber
in scrateliing in the V", The whole unit,
minus the sockets, was given a coat of clear
lacquer, to prevent marring and fingerprint-
ing.

You will find in I'ig 4 the circnits of two
“time-triedd nnd  true” one-tube receiving
s¢ts, The nuwbers of the binding posts are
wiven on coils, amd tubes, and the values of
external parts are marked, so no confusion
will arise. These two sets will give you an
idea as to how the unit is used.

Parts List

1 Piece Aluminnm 4% x 9.

1 piece Aluminum 614 x 3.

1 piece akelite 1 x 6,

piece DBakelite 1 x 3154,

0ld style Metal Binding Posts.

U'X (four-prong) Sockets.
“Imiversal’ 5-0 prong Sockets.
“["niversal"” Short aud l.oug I'rong
Socket.

lusulated Tip Jack for Grid Cap Lead.
Mounting Secrews, Wire, ete.

1

1
N
D]
1

1

Talking On One-Half
Meter

{Continued from page 527)

to the oscillator,
oscillator should not be allowed to exceed
5 milliamperes. Remember these 955 Acorn
tubes are not 210's! Don't try to light
flushlight bulbs with the output. When the
antenna is connected to the oscillator there
should be only the slightest sign of in-
crease in the plate current, If the coupling
is too close, the tube will stop oscillating
and the plate current will rise to a value
far too high and the plate of the tuhe will
hecome red hot. This condition should be
carcfully avoided!

Antenna Details

The antenna used in eXperiments was a
single wire as shown in the photo; this
proved to work very fine. The feeder was
a single wire tapped on to the antenna
slightly “off center”; for complete details
se¢ the antenna table, Probably the most
intervesting part of this wltra short-wave
husiness is the antenna. Many types of
directional antennas may be used. With a
sharply concentrated beam antenna. this
transmitter and receiver covered distances
up to over one-half mile. And under favor-
able conditions communication probably
could be held cover even greater distances.
For bhest results the receiving and trans-
mitting antennas should be identical.

This apparatus has been operated suc-
cessfully and affords an opportunity for
the experimenter to build and operate a
really practical transmitter and reeeciver
operating betwcen one-half and one meter.

Antenna Data

Antenna length Tapped off center
1 meter, 20 inches 2.8 inches
3, meter, 15 inches 2.1 inches
1% meter, 10 inches 1.4 inches

New Sets for the S-W “Fan.”
In the next and following issues new
receivers for genera! S-W “broadcast’
receplion will be described, with full
“constructional” details.

The plate current of the |

~ |.F. TRANSF®RMERS

AIR-TUNED * VARIABLE COUPLING

1936

ammarlund

CONTINUOUS VARIATION
OF BAND WIDTH — EXTREME
SELECTIVITY TO HIGH

FOR ANY LF. AMPLIFIER
WITH SCREEN GRID TUBES -

FIDELITY 175 AND 465 KC TYPES
PANEL OR INDIVIDUAL
CONTROL — POSITIVE ONLY 2" x 2" x 5"
COIL SPRING ACTION

IMPREGNATED THREE PIE
LITZCOILS - ISOLANTITE
CORES — HIGH GAIN

GUARANTEED STABILITY
®

write Deph SW.I for FREE NEW

CATALOG of Condensers, Transformers,
Chokes. Sockets, Coils and teehnical data
on receiving and transmitting equipment.

Attach 10c for New 32.page Manual of
most popular Short.Wave Receivers. with
illustrations. diagrams and parts lists.

Jo. Ba

PRODL v
Hammariund Manufacturing Co.
424-438 W. 33rd St., New York

Attention—~

Amateurs and Radio Experimenters!

At last the dremm of thonsamds has been realiznd.  W.2-C.V.E. Experimental
Laborniory is introlocing o the vwlin amatear frateroity a new plugiin coil known
ns Uhe Une ANWeee Coill

Phls unit alone will Iuke the place of a1l the n
entire mpatear s, No switehes, booosolderi | vo alteration to yunr present
recelver ix peguinemd to adupt this it It ix plnge . in the ordionry way., aml
by turnimg the dial it is equipped with, yon are renly to tune n. uny partienlar
fregqueney reguin Tl Une UWare Cotl wili permit your tp monitor yuor siguals,
or to wark duple by listening In to the secaml harmoenie of your teansmisshn s it
swill al=n enablie 3 to listen in to eotiercial stations and brasdeasting abroad,
All the timing is done with »our own tuning comlensee in your set, while the unit
will furnish the frequeney pamitd for viach set of the tuning knob.

It I8 also provided with padling ¢ond-nsers to make wp for any minor off-laiance
from time to time, amd is available with 4. 5. or 6 peongs. It has many adviantages
over the ordinary ping-io coils now an the u_l;:r t. for veanmmy aml etheicney, wl
6h K.C.

sary colls required to ecover the

ntiove all is available for Super-bet with Inti-rnnatinte,
alan for alliwave sets eovering continuoas  freqiency trom 15,00
to 530 K.C. List I'rlee. oo oo e iii iaianasa i

Watch following issues for list of distributing bouses.

UNO ALL-WAVE COIL CO.

11 Mollineaux Place Dept. S-1 Roosevelt, N. Y., U.S5.A.

TR

the

or

g/ SEALED awno

IRC
bring vyou EVERY advantage of

principie PLUS full, high voltage
insulation.

bration-proof — molsture-proof
—BOTH color coded AND marked
with range and value.
by leading jobbers,

Jhe FIRST FULLY

o INSULATED RESISTORS

INSULATED Resistors
famous Metallized resistance

No danger of shorts

opens. Smaller—lighter—vi

Featured

International Resistance Co. |

Phltadelphla, Pa. — Toranto, Canada Write for general catalog No. 128

on complete line today.
FCORNELL-DUBILIER
c 2l 4] F J [ A T 1 i L

_-‘_______.-——'{'{:u.
1“'5‘]“"#" | 4376 BRONX BOULEVARD

NEW YORE

Please mention S1orRT WAVE CRAFT when writing advertisers
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Hobopagated -~ |IDATAPRINTS

(Continued from page 520)

JL’ use(Ii, tlhe multiple-dipole transmits equally \{\’y;/ Just the
well along an axis at right angles to the N
: point of the array, ie, it transmits in -\--“ g .-/CONSTRUCT]ON
front of and behind the array, as shown P RS Y .
by the full line and dotted arrows in Fig. 4. =% Information
Fig. b shows one of the simplest reflector- BN
antenna arrays which utilizes one aerial
wire or rod and one similar size reflector You Need
. rod, space one-fourth wavelength behind it. To Build
Princlples of Radio The radiation is shown for this simple re- o O
By KEITH HENNEY flector type. Fig. 6 shows how greater di- .
Considered “'the best combination of theory rectional activity is obtained by using an Electrical
and application for all radio experimenters aerial array of four wires or rods, using
that has yet appeared.’’ a reflector system spaced one-fourth wave- Apparatus
Second Edition, $3.50 length behind it. The individual rods o(x; -~
. wires comprising the antenna are space TESLA OR OUDIN COILS
Short wave WIreless (;ne'hillf wa‘:elength apart, as shown ]E‘n thg Dataprint containing data hr"lﬂnlrt'rnctlm
2 - diagram. s the wave pattern in Fig. this 3 ft. spark Oudin-Tesla coll. Requirss
Communlcatlon shows, most of the energy is concentrated 1 K.W. 20.000 volt transformer as *‘oxciter’’; 3.75

By A. W, LADNER and C. R. STONER in the elongated lobe and only a small frac- (I [ TEEI CILLY O oc

A self-contained treatise, not restricted to R i : 8 Inch spark, data for bullding. lncluding eon-
» tion of the total energy radiated from this demser data: requires % K. W. 15000 volt

short waves alone, but including wherever hi h s " :
. .00, ghly directive antenna is wasted in the transformer: 180 15t BELOW...—.erveroooroemermsoeeeerre 0.50

;':ffs?;;yg CUEIIG) Gz ey 60 2o four auxiliary lobes, as shown. By using | [ Visletta tyoe, bigh frequency coil daia: 110
Second Edition, §3.75 tvi-::{zl:saarrr;z;r;ge;%nt& of utiggbf;r;ﬂazgldg re- H!'ovl:)m' far” "6;'15;{:::&: and '-Ep.hm.m.l"s. ™

2 1] 3 ow to operate I & vacuum (une
Elements of Radio staggering the phased relation of the cur- o.50
communication rents in the antennas and the reflectors 3

L | also, or by spacing them in suitably spaced
By the late JOHN H. MORECROFT groups, as shown in a paper prepared by

“The whole story of radio, simply as well G. C. Southworth of the American Tele-
as accurately treated.

e TRANSFORMER DATA
Second Edition, $3.00 | | Phone & Telegraph Co., the predominating | | | o 20.000-voit transformer data, 119-velt.

—————— o lobe or directive wave pattern may be @0-cycle primary. Suitable for operating 3 ft.
— 77| | caused to become much sharper. In other AL Sl asacepopsoranennenaspRoasspppogg UL
ON APPROVAL COUPON words, by using this srinciple, antenna pat- 80.cycle primary. Buitable for operating 8-
John Wiley & Sons. ine. terns can be arranged so that the wave may Inch Oudin cofl L .ooviieiiiiiiii i, 0.50
440 Fourth Ave., New York City be sharply beamed or directed toward Eu- Electric Welding Transf. (2 K.W. 110 Vt. Prim.
Kindly send me the followlng books. I agree to re- rope, etc 18 Vt. sC“il Oulm- Sec. 1VL data ul;en )
mit their price within 10 days after thelr recelpt or F.’ . . . . Induction Cotle—| vw 12 inch spark dat
return the books postpaid, . Fig. 7 shows one form of directive aerial ARTIFICIAL FEVER Apparatus...
O Henney {1 Ladner-Stoner 3 Morecroft in which a doublet is placed at the focus of (Low. Medium & High Power Data Given)
— a parabolic reflector made from a series of 5 = —
¢ wires or rods held in an insulated frame SLIDE
Address made in the shape of a parabola. The di-
Employed by SWC-36 rection of -the concentrated beam or wave RULE
is indicated in Fig. 7. )
The inverted “L” aerial and the peculiar MIDGET
Tbe SENSATION \t.'ertical wiavg attern arounhd a transmit- Metal 4’ Di
. ing aerial of this type are shown in Fig. 8. eaa 1o
°f fhe Shon wave Fleld It should be mentioned at this point, per- Price $1.50.
the 1936 haps, that very little of the wave energy

penetrates into the ground and the more Case 50c extra
conducting the ground happens to be, the

more it acts like a true reflector. The

SUPER
SKYRIDER

This rule tolves any problem in multiplieation, divi-
slon. sddition. subtraction., snd proportion: it slso

e All Metal bﬂmontd' Tadi,atio‘n pattern fOY: the' in- glves roots and powers of numbers, sines. cosines,
verted “L" aerial is also shown in Fig. 8. tangents snd cotansents of sll angles: also logs of
Tubes (To be cancluded) :umh“’l. Adds and subtracta fractions. Approved
¥y colleges.
i ? n Core ™ 10" Dia. 27° Scalo *'Spaclal’ Rule. $2.75.
. g:-s flod ! -i Multiplise and Divides. but has ne “Trig" Seales.
ontrolle - 0 o O
Crystal l_:ilfer WRITE FOR N°|se'RedUC|ng Aerlal TELEGRAPHONE — Rocords  Volas e X
® Duo - Micro FULL DETAILS (Continued from page 533) ,.fﬂ::., & "I: gn o r:'al-r: Y “leap
Band Spreed . tenna System here illustrated the switch ;:gd. (‘.'..‘.'l'.'.'i‘)"' How.™ cmwmm” 80
the Hallicrafters]|serves to throw into the circuit, in the | [ |__9%t* “peetsd -oooreeeeere

same way that a wave change switch on a

3001-U Southport Ave., Chicago short-wave receiver would do, another sec- M AONETgCOIL ,DA“
. ' 5 b Powsrful battery electro-magnet; lifts 40 1b .50
y tion of the set transformer which is || 130 Volt D.C. megnst to lift 25 (bs..o 0.50
D o N T R EA DTH | § | | matched for short waves. 110 Voit D.C., 300 Ib.. Lift sisctromaf 050
el CUTA WA TG NE The length of transmission line between T Sy e Ll HEH R i G
the antenna transformer and the set trans- 13 Volt D.C. selenatd.” Hft": 2 1b. throush 1 1n 0.50
HUNDREDS OF AMATEURS AND SHORT WAVE former is not critical and can be extended A. C. Rolenold. powerful. 110-volt. 80-cycle... 0.50
LISV ENERSIARESRURCHASINGLONIDUR up to 300 feet without loss of efficiency MOTOR—1/18 H.P, 110 volt A.C., 60 cycle
R H i {sultable for driving 12” fan. elc.)—Data 0.50
EASY PAYMENT PLAN and without noise pick-up. . 60 or 1,200 cycle Synchronous motor Dat 0.50
WE ARE MAKING IMMEDIATE DELIVERY ON _The antenna should be as high as pos-
—HAMMARLUND sible. If it is feasible to run the antenna MISCELLANEOUS DATAPRINTS
NATIONAL—HA A O Electric F Rerul
from the end of the building out to a pole leciric Furnace .
PATTERSON—RCA—BRETING or tree beyond, such an arrangement would '\‘l’:i‘e’#"fruh.i‘.‘.:‘.‘f 0.50
SKYRIDER—RME—SILVER be more desirable than having the antenna 20 motor elrcults—book-ups...... .
AND OTHER CUSTOM BUILT RECEIVERS run over the roof of the building, because igopmly:-l‘ talephone ho::k-f:?-‘ 3.'50
DOWN PAYMENTS AS LOW AS $15.00 | | f0cli o the antenna showld be emploved | | Kmcpuiiarsoh reseie i o000 5
SEND 5¢ FOR COMPLETE DETALLS whenever possible. and best reception in \\'luur-Whu Tow to Bulld and L .
M IOUSS ... . ..eiieens g
all cases will result. If the distance be- 20 Electric Bell circu 0.50
DELAWARE RADIO SALES CO. tween the two supports is greater than Publie. Ad’:irel: Sys;:m ......... 0.50
403 DELAWARE AVE., WILMINGTON, DEL. 60 feet, the 60-foot ant hould b 4 Electric chime ringor: fits any clock ... 0.5¢
AT WA inisoiwioa  Ear- i | | 8 feet, the 80 foot antenna should be e
of regular antenna wire or guy wire em- 20 “*Eloetriead Tricks” for LODGES and
L f ployed to make up the additional distance PARTIES ..ivciecnenionicarannanianes $0.50
e a required. In no case should either the 17-
LEARN TELEVISION WITH RADIO NO foot section or the 43-foot section be in- | oy 1o Fry Bees on Cake of Tes Biectrically. .$0.50
"] " Here’s opportunity! Get ready for the best paid jobs in | Creased in length. If it is impossible to “Rowinding’’ Small Motor Armatures... . 0.5
'_{! | Badio as Television sweeps the country. Train atbiptime | install the entire 60 feet of antenna, the “ENGINEERING SERVICE BY MAIL"
= e:?l‘io;‘b“!::i‘o:l\"\l;;;(.ALa;dcl:\m:e"::i:ll;::lio:\\?;xue\'. reduction in length should be made”from (20% oft on orders for $3.00 er more. Ne C.0.D.)
Write today (or (ree folder and literature showing aceual the 43-foot section and not the 17-foot
. photos of Television broadcasting, opportunities, etc. section. The DATAPRINT COMPANY
= FIRST NATIONAL TELEVISION, INC. Best reception is obtained when the Lotk Box 322 RAMSEY. N, &

Dept. B-1. Power & Light Bidg., Kansas City,Me. | lead-in does not exceed 150 feet.
Please mention SHORT WAVE CRAFT when writing advertisers
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Solar Phenomena and
Their Effects on S-W's

(Continued from page 519)

been seen on the sun. This may account
for the fact that invisible sunspots and ac-
tivity surrcunding them may be causing the
strong terrestrial effect, the spots them-
selves being hidden underneath clouds of
hydrogen and calcium gases, which in them-
selves are also a manifestation of solar
activity. These clouds arve called flocculi.
and some of them are prominent in an
eruptive state. During periods when dis-
turbed radio conditions obtained and where
it was possible to observe the sun through
a device ca'led the spectrohelioscope, these
flocculi were always in evidence.

The sunspots move across the surface of
the sun by virtue of its rotation, as pointed
out by Mr. Richey, and in some of his re-
search work. as well as that made by many

astronomers, successive photos have heen!

taken, showing the movement of a spot or
a group of spots across the surface of the
sun as it rotates. As meriioned previous-
ly, a strong sunspot disturbance, which re-
sembles a veritable whirlpool of incandes-
cent gases in the sun’s surface, causes
streamers to be shot forth from the sun
in the region surrounding these sunspots,
some of the streamers extending more than
a million miles in length, as recorded by
the camera. These streamers can be lik-
ened to the jets of water caused by a re-
volving lawn spray, and it will be seen
that as the sun rotates, and providing the
streamers are pointed at the right angle to
intercept the earth, the earth will be swept

by one of these streamers and the speed |

of the sun's rotation is such that the
streamer, would sweep across the carth's
disc in about thirty seconds.

Sunspots, in many cases, last for only a
day or two, but every once in a while one
will persist as long as two hundred days.
In one case, in 1840-41, one lasted eighteen
months. To see a sunspot with the naked
eye, it must measure approximately thirty
thousand miles aeross, and the largest sun-
spot ever recorded, measured one hundred
and fifty thousand miles in breadth. The
birth of a sunspot is generally preceded

and accompanied by eruptive prominences|

composed mostly of sheets of hydrogen and
calcium flames, extending up to high alti-
tudes, ranging from a few thousand to
millions of mniiles.
ently give rise to streams of electrified gas
particles which are shot off from the sun-
spot region and are expelled or driven
away from the sun by the pressure of light
radiation. Calculations and observations of
the commencement of magnetic storms with
the incidence of the passage of spots across
a vertical line in the center at the sun
show that these streams of electrified par-
ticles may reach an average velocity of
about one thousand miles per second. In
other words, in about twenty-six hours
such a stream of particles could traverse
the ninety-three million miles, separating
the earth and sun.

So far as the effeet of the sunspots on
short-wave transmission is concerned. these
seem to recur on about a twenty-seven-day
cycle. Recently solar activity of this na-
ture has heen noticed to be on the increase.
The effect or presence of severe magnetic
storms on the earth have been noted for
many years, and the conclusion that prac-
tically all magnetic storms are caused by
some change in solar activity or the pres-
ence of sunspots has been believed for some
time. Even though the spot or spots are
not always visible, due to being hidden un-
der clouds of incandescent gases, still the
effect and relation between them and mag-
netic storms, is quite positive and meas-
urable.

With regard to the effect of streams of
electrified particles radiated by the sun, and
in addition to its effect on the earth's mag-
netic field as it sweeps across the earth, it
also appears to increase the ionization of
the “E" layer in the ionosphere and de-
creases the ionization in the “F"” layers.
It apparently raises the temperature of the
gases at great heights, which increases the

These activities appar- ||
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Sargent Model 20

9 Tube Receiver
® One Stage Pre-Selection
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Radio Operators, Amateurs s

Look at This One!

15 to 1500 Meters
Not a “Skip Band’’ Receiver

MARINE TUNING RANGE

A true Communication-type super-het that covers
all of the wavelengths {hat you really want Has
all of lhe ponular <hort wave features surh as band
spread, leat oscillator, cre . that are absolutely neces-
sary to officrent short W gie reeeption In additwn it
covers the ship telegraph wavelengths as they should
be covered. 'The Sth tuning hand of the receiver, 510
to 1500 meters. 1s beaked tear 600 meters. glving the
hishest efviaey posalble, This recelver also covers
the 800 meter campass wave and the airplane beacuns
from 900 to 1500 meters.

Due to spertal design of our coll unit. this extension
of wave coverage is obtained without any reduced
cfcieney at short waves. and it we were to design
the set for short waves only, we could not improve It

crystal filter $101.70.
ten day trial. You need send but $5 with
order, Write for full information.

IN STOCK too:

Shipped prepaid on

SUPER.SEVENS comnlete prepaid 3 49,50
METAL TUBE SUPER SKYRIDERS com-

plete prepald - . _ . 79.5
SILVER 5Ds complete prepald 109.80
BRETING 12s complete prepaiil 893,00
RCA ACR-[36s camnlete .. e 69.50
RME.G9s . y 118.80
HROs .. ... booerTenTRom G o R— ]
All receivers shipped on ten day trial. You

can trade in your receiver or buy on time
payments.

HENRY RADIO SHOP

211-215 North Main St. Butler. Missourl

You cannot make a better in-
vestment than tohave in your

home a GOLD SHIELD
PROFESSIONAL MODEL

Carbon Sun Lamp
SAVES D_OCTOR'S BILLS

Evetvone in your famils needa the
health giving YIOLET RAYS.

This is & laree CHROMIUM plated
tump using atatudsrd carbons. emit=

ting r:'rs of uitra violet and
infra red.

If SUN TAN in desited, order aceord-
inzls  CURES'COLDS, RHEUMA-
Tlgw AND MANY OTHER AIL-

: MENTS. T
&B‘:;:;z:‘:ﬂm::ﬂ‘m $71.50 |
i “MRIRESS, WONDERFUL VALUE!
E Sizayaing ',-,-‘:. 7 GOLD SHIELD PRODUCTS CO.,
[ weizht 13'pounas. 11 W. 80th St. H. Y. City

SEND FOR THE LATEST|

and camplete anthorized information on testing the new Octal |
Metal tubes, the new t4-tut analvzer pligs with Dual gnid eagp
and Y wire cuhle, plug and soeket and
associate adanter., the new Octal suckets,

pm——— e

the new Octal grid chps. elc.
NOW the new " Tuning Ferk” clip is availal)]
every type of acckhel ncluding th
types.  Life tewa are now anpriachin
perfect contacta wit ailure,

ALDEN PRODUCTS CO.
Nmn | Doept. SW-1 715 Centre

BROCKTON, MASS.

St-

BLAN CITASSIES

Have you noticed BLAN equipment mentioned in
varwus radio magazine atticles lately? Most of the
Ieadling authors and rescarch cngineers use RBLAN
parts, becatse BLAN is «ependable and can furnish
anything from a setscrew to a speaker.

BLAN THE RADIO MAN

175 GREENWICH ST, NEW YORK, N.Y,

® AV.C. and Manual Volume Control U those lint wantin ine lh]ip telegraph wave-
: o eng 18 same  Fecgiver 4 put t th
® Continuous Band Spread. Calibrated for tuniug range of 15-330 e g = b
Model 20 prices given helow [neiud R” J
Am_“’e“r B‘_nds speaker unit amd a mmplu-;v set l:‘fc lnl;be“?n For s;:r-':;n
® Coil Swifchmg—No P|ug—in Coils :I:' :-‘::;g\elf;lclé;mhed to match receiver add $3.25 net
[ ] -1 o This will be the outstanling 1
) B“'"d'"'h Hum-free Power Supply season. GRDER TOUNS Tonay . or of the 1936
Headphone Jack Amateur Net Prices
® Excellent Broadcast Band Reception P T8 ]
. 3 20-MA. 15-1300 Moeters, lete,
® |deal for Shipboard Work \tl:‘ﬂ sr:)eak;-r ;-::khlnpl p alers: qom eted $67.50
£ 3 29-8A, 15-350 Moeters, :
® Rarzor-edge Selectivity Tess spoaker cabinet [ rr oot $59.50
® Fractional Microvolt Sensitivity IMMEDIATE DELIVERY
® Qutperforms Receivers selling for 3 times E. M. SARGENT CO.
its price. 212 Ninth St. Dept. § Oakland, Ccalif.
Good News!
Your order for the TPatterson PR-16
shipped promptly $95.70 complete or with

A large moulded bakelite fluted knob with skirt
mounted on a nickel silver dial ptate with cireufar
finish. NMumerals and divisions etched In black
en‘al:lel. Made in clockwise and counter clockwise
rotation.

Ma. TI1=—I1%,” Dla, 0-100 in 1xr0° Trire &1.00
Ma. TiZ—13%" Dia, 100-0 in 180° _ Price §1.00
Ma. FI3—23%" Dia. 0-109 in 130 I'rien %1.2%
Ma, F14—2%" Dia. 100-0 in 180°.... . .I'rice %135
Mo, F15— 4" Dia. 0-100 i 180° .. P'rice %1,75
Ma, 716=— 47 Dla. 100-0 In 180° ’rice $8.73

407, DISCOUNT TO AMATEUKS

NEW 1938 Catalog describing pumerous new items for
the amal ur zent to you ubon recetpt of Je postaye stamp.

BUD RADIO, Inc.

1937 E. 55th §t., Cleveland, Ohio

Brush Type A’Phones

meet every headphone requlre-
ment,  Response 60 to 10 000
eycles,  Brush phones  operate
frora any norinal source . . , givo
greatel volunie from weak slg-
nals. No magnets to rause (dia-
phragm chatter. Will hanlle ex-
cesslre valmae withoul overload-
ing.  Specially  cdesigned  cases
minimize bhreakage. Welght . . .
6 ounces, Now availatle at the
TIev'v low price . . . only $9.00
st.

Data Sheet No. 10 Zlves full
headphone information and cir-
cuit diagrams. Free on request,
Hend for your cop¥ today.
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A-C-RADIO
TELEVISION

EVERY ELECTRICAL
SUBJECT COVERED
Here's grent newp for -nybodv interested in Electricity. LRAND

NEW elition of Apphied Electricny boueiit risht down to date with

every ) Electrical subject fully eovered. 10 big Volumes and all
shinped FREE for exwmination. See special offer below. o &

For BIG FIELD! Big Demand!
Beginners Big Pay! Me? who understand elec~
and Experts tricity are urgenily needed
ver 3000 pages] TiEDt Dow in  thousands of industries.
—hundreds  of Autos, airplanes. machioe shopx—practis

illustrations—|
the moet com-
lete  work  of|
ite kind ever
published. Dy
BROE.  motafe.
hower  atnti
tadios. tele
sion. everything
electricul ea
olained  clearly
e an¥nNF  can
understand
1 hoemn.

cally every industry depend« on electricity
and mien who know this suliject juake hig
money. Plea~ant, fascinating work, easy
to learn and do. Send coupon for a ret of
these bhooks for FREE exawination.

£ Gernsback's famnus Radio
Encyclopedin {Iniest adition)
given [ree with these electrical
booke il you send NOW.

tavaluable In any Radic work.
Covers whole Hadio neld.

Send for 10 du

¥ (ter use, BRAN I NEW 10 volume st of Eleetrieal Engie
neeting. 1

e free membership in the Ametican Technicul Society
e Encyelopedin. 1 will pay the 1em evnite delheery charete
A 1f Twish | may relusn them in 10 daye snd ow e you nothing.
but if [ keep them 1 will send $2.00 after 10 dave, then $3.00 & mont
until the epecial price of unly $29.50 1w paid,

e age. oceupation and neme and address of embleYer
ancd st leant_ane husinees man as téference.

—
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Newark’s %% % Program

Deferred Payment plan on all Short-Wave
sets. Write for Catalog No. 101,

% % % THORDARSON No. T6878 Plate
and Fil. Transformer, §00-0-600 V. at 200
M. A. 2% V, at 10 amp., 5 V. at 8 amp.,
T V. at 3 amp._.._..._. — -]

% % % THORDARSON No. T6877 Heavy
Duty choke, 15 henries at 250 M. A. $1.95

% % % THORDARSON No. TI1898B
Choke. 18 henries at 200 M. A, 190 Ohms
-—22¢90 Volt ingulation .. ... . $1.25

% % % NEWARK 0il filled—Oil impreg-
nated Filter Condensers,

2 mfd. 2000 V. DC._._....... $1.50
4 mfd. 2000 V. DC._._. .$2.25
8 mfd. 2000 V, DC $2.75
9 mfd. 3000 V. DC $7.25

% % % NEW LOW PRICES ON RCA
TUBES
316,40 868 . $2.25

NEWARKELECTRIC COMPANY

“Faster Scrvice—Better Bargains”
226 W. Madison St. Dept. S, Chicago. HI.

- —— el
A NEW BOOK—Second Edition of
FUNDAMENTALS OF RADIO

(426 pages 6*z9”, 430 figures)
By Professor R. R. RAMSEY, Ind. Univ.

Revized, enlarged, repaged, reprinted, Now cover.

New subfects Multi-electrade Tubes;
A, B and C amplifiers; and Cathode
Ray Television, Hadle thweory amd
Practice broughl up to May 1935,
I'roblemis  and  «uestions on  each
chapter. It sthll can be raid that
“’lamsey manages to provide that
missing fact which seems to be hid-
sen in other books.**  Everything new
and enlarged but the price.

not afford to miss this book.

EXPERIMENTAL RADIO

By the same author. You have
heard of the origirat radlo manual of experiments.
Get jt. Prices: Fundamentals $3.50: Experimental
$2.75 post paid.

Your eheck, postal order or C.O.D. hrinus «m
RAMSEY PUBLISHING CO. Bloomington. Indiana

Low Prices On Short Wave Parts

18 12 1o 190 metern. 4 coils 1o set 9
L

You can-

to 190 meters, 4 coils to ser,. 710U Ty
Mew, 4 plow wound en ceraimie pigiail for
bakelite cuned filter chikess

. P. Inputtr P, atput 47~ tranefoemers, each

Grnpine Victor Power Transformers—Model t-32

mid Elec cond dboard. 450 V.W. G .
Write {or bargsin bulletin, Distributore of all nativnally known radio
patts and tert cauipinent for amatens and eerviceman. No order too small
to ship. We ship to all purts of the world.

M. SCHWARTZ & SON
710-712 Broadway Schenectady, N. Y.
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collision frequency and serves to reduce the
ionic density., Layer height measurements
point to great turbulence existing at these
heights, The increase in the ionization of
the “E" layer apparently increases the day-
light intensity of the long waves, while
the general turbulence and reduced ioniza-
tion, together with increased collisions in
the “F” layers, probably explains the in-
crease in attenuation of the short waves,
as pointed out by Mr. Richey,

One of the most interesting and valuable
observations about sunspot activity is that
they occur in fairly regular cycles, the av-
erage cycle being 11.13 years, sunspot ac-
tivity obtaining its maximum at this pe-
riod, after which it slowly declines for a
little more than five years, then slowly
works back toward its maximum. Since
1788, the interval between the major max-
ima has varied from 73 to 17.1 years.
Sometimes, for periods as long as two hun-
dred days, no sunspots will be observed,
but at other times, there may be whole
years during which the sun is never with-
out them. The maximum number of sun-
spots, observed per day, under the same
conditions, may vary from twenty-five to
fifty, or more, depending upon the mag-
nifying properties of the observing instru-
ment.

Other phenomena have been observed
which show a close connection with the oc-
currence of severe magnetic storms and
high sunspot activity. Two interesting
correlating phenomena are the occurrence
of polar auroera and large electric currents
oscillating back and forth in the earth's
crust.

So important is the effect of sunspot ac-
tivity on short-wave transmission, that the
engineers of the Bell Telephone Labora-
tories have made a special study of these
effects and also have an instrument known
as a Spectrohelioscope located at Deal, N.J.,
for making observations of the sun. These
observations, plus a careful study of past
records of sunspot and magnetic storm ac-
tivity, make it possible to predict possible
future occurrences of such disturbances.
While not much can be done about a really
violent storm, steps can often be taken to
minimize their effeet. The origin of the
majority of the disturbances causing a
change in the normal behavior of terres-
trial magnetism and radio transmission,
therefore, lies in the sun and sunspot ac-
tivity, and not in some cosmic agency af-
fecting simultaneously both the sun and
the earth. This is borne out by the fact
that so many disturbances have recurred
on a synodic rotation period (a rotation
period as seen from the earth) and not a
siderial period (a period of rotation as
would be seen from a fixed point in space)
of the sun.

New Line Filter
(Continued from page 533)

covered cord and terminal plug coming out
of the filter, is placed in the 110-volt A.C,
supply. The cord from the set is coiled up
and tied with a piece of twine, and this
acts as an extra choke in the circuit.

The filter ean be installed in a few min-
utes by anyone, and complete instructions
and simple hook-up diagram come with it.
A ground clip on the Lynch Filteradio is
connected to the ground post of the re-
ceiving set, or to any convenient part of
the chassis, by means of a short piece of
wire. At the same time, another piece of
wire is run from the ground post on the
set to a water pipe or other good ground.
The receiver is turned on and a program
tuned in, keeping the volume well down.
Then the line balancer is adjusted to a spot
where the least interference noise is found.
Changing from one station to another, or
even shifting from one band to another,
should have no effect on the setting of the
line balancer.

The improvement produced by the use
of the device can be checked by switching
an electric light on and off rapidly, with
the device first in the circuit, and then cut
out. In some cases, a further improvement
may be noted by reversing the attachment
plug from the receiver where it is plugged
into the filter.
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Why gamble?-

INVEST in a

2-TUBE BATTERY
RECEIVER

15 to 200 Meters

One of the most popular mem-
bers of the Doerle Set family.

$766

Employs but two tubes, yet
gives the performance of a set KIT
having three tubes. TUses a
type 30 as regenerative detec- c'-‘.:" Tubes.
tor and a type 19 twin triode 'B";::;,”:""

(actually 2 tubes in one) as
two stages of resistance-coup- :
led audio. The world - famous reputation
of the entire Doerle line, is behind this re-
markable set. Requires two No. 6 dry cells
and two 45 velt "B’ batteries for operation.
All parts and workmanship fully zuaranteed.
Employs a set of four b5-prong ribbed plug-
in coils. These coils are interchangeable with
the new 5-prong bandspread coils. Ship. wt.,
10 lbs, List Price $15.75.

No. 5009.K Doerie 2-tube Battery Receiver

Kit, not wired. but including Coils. 1less $7 66
Tubes. Hatteries and cahinet. YOUR PRICE .
Set of 2 Matehed Tubes $1.00

Metal Cabinet for above ......coemconmiicccniennceceee. .90
Set of 4 Bandspread Coils 2.35

No. 5006.K Doerle 3.tube Battery Receiver Kit. not wired

hut with 8 Coils and Metal” Caliner, Jess
']l‘ulles ﬂsl‘l’t_" _}’lfaurries. Ship wt., 10 Jbs. List
riee—321.75

YOUR PRICE $12.46

Set of 3 Matched Tubes.

We wlll wire and test any of these kits at an additional
charge of $1.50.

125 to | Bandspread Dial for the 3-tube set $1.75 extrm

RADIO TRADING CO.

101-A Hudson St. N. Y. C.

STOPPANI COMPASS

A  Precision In- =
strument made in
Belgium. Pur-
chased by the U.
8. Governnient
at more than
$30.00 ench.
1deal for Radio
Experiment-
ers Labora-
tory, also may
be used as a
(G alvanometer
for detecting
electric  currents
in radio circuits,
Ruby, jeweled.
solid bronze. 4
inches square, fitted in a hardwood case.
Also used by hunters and survevors
Our price prepaid $4.50 each

Qeld Shield Products Co., 17 Waest 60th St M. Y. Ci
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Radio Amateur Course
(Continued from page 537)

of the coil which is not connected to the
plate. The condenser “NC,” which is the
neutralizing condenser, is then adjusted to
feed an amount of R.F. from the plate
circuit back to the grid, equal to the
amount of R.F. fed from grid to plate, due
to the internal capacity of the tube. This
external feed-back method of feeding back
R.F. 180 degrees out of phase, cancels the
plate-to-grid feed-back within the tube.

Push-Pull With Triodes

In figure 4-B, we have push-pull ampli-
fication, using triodes, each operating 180
degrees out of phase, making neutralizing
possible by just connecting small, var-
iable condensers between the plate of one
tube and the grid of the other. In other
words, one tube furnishes the neutralizing
voltage for the other.

In Figures 5-A and 5-B, we have RF.
amplifiers using screen grid tubes which
require no neutralizing. One is a push-pull
cireuit, and the other is a gingle-ended af-
fair. As we said before, in Class “B” and
“C" amplifiers, both audio and radio fre-
quency grid current flows during either a
portion or all the positive half-cycle of the
exciting voltage. Now, this grid current
can be utilized for binsing R.F. amplifiers
by inserting a resistor in series with the
grid return, the same as we have in an
oscillator where bias is obtained with a
grid leak. We can also obtain bias by the
cathode method as shown in Figure 5-B.
Grid-leak bias is never used in audio fre-
quency, Class “B” amplifiers. Screen-grid
voltage in amplifiers, such as shown in
Figures 5-D and 5-C, can either be obtained
directly from a separate power supply or
obtained through a voltage-dropping resist-
or as indicated at “R,” dropping the plate
voltage to a sufficient value for the screen.

Frequency Multipliers

Radio frequency amplifiers can be used
for frequency multiplication. For instance,
we can feed a 3500 kc. signal into the grid
of any one of the “single-ended,” Class
«B” or “C" R.F. amplifiers shown in the
various diagrams; then by tuning the plate
circuit to 7,000 ke. and taking power out
of this circuit, we have doubled the fre-
quency of the original exciting signal.
Class “B” amplifiers are not well suited for
frequency doubling, because there is less

|

second harmonic present in the output cir- |

cuit. A Class “C” amplifier is a very fine
frequency multiplier where the even order
of harmonics are to be obtained. A push-
pall amplifier does not make a good second
harmonic amplifier or frequency doubler
because the push-pull output circuit tends
to cancel out the even order of harmonics.
The push-pull amplifier can be used as a
frequency multiplier where the odd order
of harmonics are desired. For instance,
the 3rd, 5th, etc.

Push-pull amplifiers are generally used
where frequency tripling is required.
Through the use of the new pentode tubes,
such as the 2A5, 42, 802, and 23, an oscil-
lator and frequency multiplier can be com-
bined within a single tube. In Figure 6,
we huave a pentode oscillator and multiplier.
The crystal is connected between the ca-
thode and the grid. A tuned circuit is in-
serted between the cathode and the “B”
negative and is tuned to a frequency about
midway between the crystal frequency and
its second harmonic. This will cause the
erystal to oscillate; then the plate circuit
can be tuned to twice or even three times
the crystal frequency, with a fair amount
of power output. It can also be tuned to
four times the crystal frequency, but the
power output and plate efliciency are so
low that it is of no particular value.

For the HAM!

In the next issue—All ahout the 5 meter
M.O.P.A. that’s now making history—*on
the air"! It uses 3 type 89 Receiver
tubes. W2AMN describes its construction.
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Metal Tube

All Electrie

ALL WAVE

Only Set

of its kind
in

the world

H. G. Cisin®s 2-Tube

AIR SCOUT

Herial No, 542,580,
Operates on AC.
or b, Kelf-Con-
tained Power Sun-
phy.
Aew Metal Tuber—Greater EfMcvency
FOWERFUL—W. C. Angell. Jr. of Providence, R.L.
logked 12 foreign statinns the lirt week. Many Air Seaut
owners report receptinn from Spain, England. Gerinany. Rome

and even Australia and Jupan. Broadeast reveption un.imloor
airplane

nerial, Police entle, mmateurs, ende, weathet repuorts.
and Trans-Atlantic phune conver-ations. Hpeaker o stronk
statinms.

COMPLETYE ASSEMBLED KIT, all

necesxary part+, insiructions, picture disgram
and all four short wave Coile, teax tuben. lung
wave unit, broadceast coils and earphone. ready
Lo wire.........ooaeniinn
Set of 2 Matehed Metal Tubea
Speciul Lung Weve Unit W. C
Total

535

250 lrondeant Caile. ......

%  Eunrphone {Single) .
$5.70

SPECIAL COMBINATION OFFER—Asrenilled Kit. not wired. 5840
2 metal tubes, 6 coile, incluling Long Wave Unit. carphone. . ..
Aboye, Castom-Built. Wired and Laburatory Tested, rendy to use, $1 extra

It Frasuss, fur blinker slg
It CLiexs, like & railronl

on plate slongaide key. Convenkent Switch chaukes from buszer. to
municathin between (riends. ldeal practiving code or for sending moensak

COMPLETE READY TO USE (les

Pat. Pending U. 8. |

. L45 |

. G. CISIN°S AIR SCOUT SIGNAL SET

“THE IDEAL X'MAS GIFT FOR THE BOY"
THREE ENTERTAINING AND INSTRUCTIVE INSTRUMENTS IN ONE!
It By, ES. Giving swme widnu wd ih wire!

The Aw Scout Signal Set comeein a compact. portable blick crystalline metal cuse, with
i licht vz to stunder.

INEW METAL TUBE
PROFESSIONAL THREE-TUBE

Al Electric
ALL WAVE

AIR
SCouT

Superlative
Performance

® Forvign. Shurt Wave snd  ® Three Poweriul All Moetal
| ® Regular Brosdesat ubes

® 0 10 550 Meters . ® Calibrated Lisl

® Luud Speaker Operation ® Newly Invented Coil Shell

: Butil Sprend ® A.C.or D.C. Interchunteably

Sell-Contained Fower Bupbly
COMPLETE ASSEMBLED KIT. all
parts, 4 coils 10 to 200 meters, diagram.
less speaker. tules, Broadcust Coil. and
earphone. ready to wire. 5oaoo000a
l Hit of 3 Matehed Al Metal Tubes.
Brosdeast Cuil (ingle). .
Earphune.

® Eurbhone Jecke

$Q

$3.50
45

Total... o

SPECIAL COMBINATION OFFER—Amembled Kit, not wired. 3
metal tubea. § coile, including broadesst. exrvhone. 510 95
less opeaker. . . fiene O

Above Custom-Huilt, Wired and Laboratory Tested. ready tu use

$1.75 extrn.  Loud 2peuasr textru). $1.65.

ena.

nal

tel wh sounder,

e key. Internationml Code Sifnule are Printed
{ d 10 shnilar for & eo
e Full inetructon uded. Uses two urdinary Rash Light battaries.

1
s batteries) 81.25 (Two for 82.)

H. G. CISIN, Chief Engineer, Allied Engineering Ins

titute, Dept. S-23, 98 Park Place, New York, N.Y.

Over 130,000 People
Find Each Issue of ;
EVERYDAY SCIENCE
AND MECHANICS '

of Intense Interesi!

EVERYDAY SCIENCE AND MECHANICS is |
the finest scientific—technical—mechanicai—
construction magazine in the field. Up-to-the-
minute with news flashes of scientific events.
Dozens of constructional articles nnd_ many
popular experiments.
Ideas from which you
can make things to
sell.

A HOST OF
INTERESTING SUBJECTS
COVEREO
Woodworking — Photography

-Magie—Patents and In-
ventlons—Book Reviews—
Melal-Working — Chemistry
—Englineering — Micenscopy
—-Electrical Experiments —
Household Helps — Astron-
omy — Prize Contests—and

other subjects.

Edited by
HUGO
GERNSBACK

Get Your copy todayl
On all newsstands
Everyday Science and
M'echanics

$9-+C Hudson St..
New York. N. Y.

i

E aveaves
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Ovar 150 Hiustrations

10c

the
copy
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i ” Standard i
HAM” SPECIAL % angiss
A _hilhly efficient code teacher
uxing hieavy specially prepared
wazed paber tale, having two
rows of berforations. Write for
Free folder 'S, W."" DEALERS
—artenpondence invirnd with deal-
era ful protected territories. l
We are the originators of
this type instrument,
TELEPLEX CO,
76 Cortlandt $t.. New York City

Instrument. with tapea brebured
b’ egpert snd combleie course
of lesscina: sll for $11.9%

Reduce Moise On ALL Waves
LYNCH HI-Fi Write LYNCH
ASSEMBLED ALL- WM

WAVE aNTERNA  Todlild FILTERADIO
Al resdy t0 lhang Cuts out ol jeiizaabie
Ei;um”uu installa~ the Ligbt
Amaying re- 36'75
Bulta List

I dealir

Arthair H. Lyrnth, I, 31
FICHEER OF HOISE-REDUCING ALNL

INTERNATIONAL DXy
3-Tube AC-DC Short- Wave Set

EXCELLENT
FOREIGN
RECEPTION

Many owners report lis-
tenine EUROPEAN,
AREAN, AUSTRALIAN,
KOU'TH AMERICAN, ete, statlons
O Compilete kit of parts for the set
and power supply. 3 comtrols. 4 spe-
cial ooils fer 141to 200 m..with speaker
outlel and wiring Jiagram. EXTRAS:
OWIRED&TESTED 1 77 OSI'EAK-
ER & direet drise. sound transmitting
AIRPLANE DIAL assembly 1.75,
O with 3 Tubes—6D6, 76 and F2ZAT
2.25. O With 3 Tubes—6KT, 6C5 metal
and 1347 ctas- 3.25. O Phone-outlet with auto
meatic speaker cutoff 0 50, [ Band spread 035
D Sensitivity contral 6.75. [J Ove broudcast ceil 260-500 m. 0.75
O Two broadcuat coils 200600 m. 1.35. ] Ceaekle-finished metal
cohinet 1.95

1. poweriul

INTERNATIONAL DXDX XCDCH7T 0 LE
regenerative recriver. The RECEPTION & RANGE on the lower
bands. obtainnble with this recriver. surpassss. Moderately atated
many large suberhets. Verified Reporta w
O Complete kit include all baria for the set and
12.75
[Not wired. Lras)

5%

Not  wired  lers
opeaker.  mirplam
tial. cabinet. tubes
bundepread. senm
in ity control  and
broadeast euils

power supply. § controla. 4 coils for 14 to 200 m,,
with sDraker outlet and  wiring  disgram.

EXTRAS: [ Customballt & TESTED 2.95. [ipenker.  dial
O ROLA dynamie spemier & direct driva, [(UPrs. brosdons:

sound tranemitting  AIRPLANE DIAL sséem-
by 3.75. O Set of 5 metal and glase tubes ¢.50-
O Two broadeast cosla 1.25. [J Phone-outlet
with sutomatic speaker] eutoff 0.50. [ Bund Spread 0.75. O Metal
cabinet 2.50,

2 volt or 8 valt battery models st shhie BTIETS a8 sbave
Usc adverfisement as order blank.  Check iloms you want.

EXPERIMENTAL RADIO LABS.
168 Washington $t. New York. N.Y.

ONE § ONLY
A RADIO ek

Ill-ven'l PAID
ainays -
8 Real. Powerful % Wired, Lese
Radio Receiver, Tubis. Bauieres
Al _your own e
A Short and Long Wave oet ilat
will actually bring in many loreign
stutions from all perta of the World.
police ctulls. sirplancs. siusteuze.
stc., ua woll a8 your local siations.
ACE HKadiva give’ GUAKANTEED
RESULTS! Thousands now in use. Amas.
P ing performance’

NOW, the worll famous ACE Construction Kits are priced su low
that anyone ean aiford onel Fur only £1.85 we send You. péeipard. srery
pert needed 10 build s POWSrTUl one tube receiver with heavy. sttractne
metal chassis-panel. i

jipread and cubi
Inet

Not a festile erystal set!  Works on two inespensive
dry batterws. Later. You ¢n change Your set into the Twe Tube Hattery
ot All-Electtic sct al -rpuul low enst! You get m valuable radio edueatun
by wiring it yoursell (rom our clear diskrams. It's rasy for even a child!
Just s few siwple connections. Wevelengih range 15 1o 600 meters.

For more power and vol buy th WO TUB it—N,

wired: T Lese vaben, B lrersine and Phomca. B reelbver Kz 00
Two tube h t set. No bat-

ALL ELECTRIC Tzt vt =i, 5 b

AC or DC. Complete construetion kit Not wired. Lens Tubes -ong

Phanes—only X
Kite wited—73¢c extrs. Double phones—81.28

ORDER NOW! Nota toy or an attachment 11

ACE RADIO LABORATORIES
1613 Broadwav Dept. C-1 New York City

Please mention SHoORT WAVE CRAFT when writing advertisers
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SA, OM!!
D I BN B
HARRISON HAS SUM
FB XMAS BARGAINS!

Grab yourself a few of these be-
fure they're all gone! There won't
be any more shortly at anywhere
near our special price!

Wesrern Electric
211-D — $ 490
Kemuine 4

Brand new,
first  grade,
Electric Fifty Watters. Standard
characteristics.  QOver 100 Watts
output 1! Aan KB tube for any
Ham! Regular selling price is
$17.50. Harrison offers them at
the sensational price of only $4.90.
Unconditionelly Guaranteed for
30 Days (broken glass or burnt
out filament the only exceptions) !
Safe. prompt shipment to any
part of the world. Broadcast Sta-
tions supplied.

HEAYY DUTY | New Low Prices
Mercury vapor | RCA—De Forest
8F§265 Vol s amepes | Xmitting Tubes
WL | 866—$2.25
8520— 16.40
All other types in stock

A fully guaran. 98

teed tuhe at a low
VISIT OUR NEW

LARGE SALESROOM
AT
12 WEST BROADWAY

(Between Barclay and Vesey St.)
Send for FREE HAM BULLETIN

HARRISON RADIO CO.

12 West Broadway Dept. C-1 New York City
— I . ] _

ANDITIFGAL CWAREMNTL T TTET]

SPRAGUE A!\!I'LI-
12 watte outputl, less

tuhue. spcnker amnd n

PEERLESS 3-tuhe 1 usslonl Mol
Irll.llsll 0 tula Jiaet suppdy
-nd _' sets of coils rur | 31) to 200 nsters

PEERLESS 2-tubo  LOUDSILARER

rhier wired and tested uwitl tules

sum-’hl and 1 sct of colls for 15 to =00
[

peci i
Weston 1 mil ters with volt-ohm-ma sezle
pet spueigl, each

Weston 0-150 vodt A anters Specisl

Cable Address "Uncledave”

Long Distance Phone 4-5746

Tnclude "0” lepuslt with © o.d. order:
Prices F.0.B, Albany Foreign Trade Sohclud
Send for new Ham Catalog—ijust ont!

= wrth the

NEW MILLER
I.INE FILTER

DEAL nm:cr. Fnewry Pric |
- \l-ny Ecl eom: |
AC M]

l-‘
and ne' metal Tubo Modete [ -
Your nam ddrers on
d N i |
o 38 Ba: Catalogin | 1
REE. Get detasls of ]

30-DAY TRIAL plsn snd
Annt Unr nrano-lnon

o Co., Dept, 2
Detrott, Mlch

87!0 Grlllﬂ Rlver.

RADIO ENGINEERING

NCA Instltutes offers an Intenslve course of hlgh

standard embracing all nhases of Radio. 1'rac-
tical tralning with modern ecqulbment at
New York aml Chicago schools. Alss spe-
cialized courses anmd [|lome Ntudy Courses
under "'No obligation'” plan. Catalog.
Debt. SW-36.

RCA INSTITUTES, lnc.

Vs St., New York,
ek "‘5!« ooniesd Standard in Radm Snatruction bmu wau
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Keeping the Short Wave
League Club "Alive”

(Continued from page 545)

wishes to attract new members and really
grow into a flourishing organization, it
would be a very good idea to publicize the
club’s activities in the local newspapers,
bulletin boards about town. etc. Why not
stage a short-wave “DX” performance, for
the benefit of the laymen or those who are
unfamiliar with what short waves are
really doing today.

The technical experts of the club should
hook up a first-class receiver, or at least
the best the ¢lub can afford, together with
a good-size amplifier, and let the folks
hear some foreign stations roll in! In
connection with such a demonstration
now and then, a popular lecture could be
very wcell given by one of the club’s mem-
bers qualified to do so. Lantern slides
may be used to illustrate the lecture or
pictures clipped from magazines, such as
Short Ware Craft for example, can be
very nicely projected on a screen by
means of the well-known Reflectorscope
or post-card projector.

Even though the club is small at the be-
ginning, it will always prove a very goo
asset to have a library. Magazines, as
well as the latest books on short waves
and radio in general can be purchased
through the club’s funds, and magazine
subscriptions may often be contributed as
gifts by some of the club’'s members or
friends of the club. If the eclub is in a
small town and where the mayor is not so
busy, he might appreciate being invited
to one or more of the club’s meetings.
And do not forget the local M.D.—many
physicians, through their thorough col-
lege training, which includes physics and
m:ithematics, have become regular radio
enthusiasts, and some of the livest clubs
we know of have saveral M, D.'s and other
professional men as regular members, and
they often own and enjoy Ham stations
in the bargain.

5-Meter Transceiver
Uses Midget Tubes

(Continued from page 523)

on the tube, compatible with good sensitiv-
ity, in order that you will cause no undue
interference with other 5-meter receivers.

The antenna which gave best results was
a ‘“doublet,” measuring eight feet long, with
a “twisted pair” feeder about threce and a
half feet long. The length of the feeder is
determined by watching the plate current
of the oscillator. For a given frequency the
plate current should show a slight increase
when the feeders are connected. The feed-
ers can be tuned with a condenser if the
proper length cannot be readily determined.

During tests we worked over distances of
seven to eight miles and under favorable
conditions ten to twenty miles may be cov-
ered with little difficulty.

Parts List for Transceiver

1—50,000-0hm V4-watt resistor. LLR.C.
1— l-meg. tu-watt resistor, I.R.C.
1 —.% mex. variable resistor {Pot.), Electrad.
1—.0001 mf. mica condenser. Aerovox.
1—.004 mf. mlcn c¢ondenser, Aernvox.
1—.006 mf. mica condenser. Aeruvox.
1—1mf. Ly-pass condenser. Sprasue.
1- .1 mf. by-pas8 condenser, Sprague.
1—shizld interruption-freduency transformer,
Nitional.
2 — [solantite coil assemblies (5-meter).
1— 15 mmf. Isolantite variable condenser,
tional.
1 —transceiver transformer; 3 windings.
1—midret choke, 30 henry A.C.-D.C. type.
1—0-25 MA meter. Triplett.
I—panel and shelf : see text. Blan.
l—earrying case; see text. Blan.
2.—type XL “midget” tubes. Hivac.
(Types 30’s may be used as substitutes.)
1- double-pole, double-throw, send-receiving
switch, .
1—3-volt midget battery, Burgess type T2FL.
2 midget 45-volt batteries, Burgess type X30FL.

National.
Na-

1936

“COSMAN 4" 5-Band 4-Tube Receiver $
o

The year's outatanding inexbensive short-wave re-
eeiver.  'tovpdes Bund Spread taniong of any sipg-
nal: 'ses two of the_new Metal tubes: Ruilt-in
Dananue Sneaker: 15-350 micter tuning  Fange;
Seiband switch cotl asstmbly—no plug-in  eoils:
17 Airplane Dial: Hammarluid Tunig condenser:

00060008000

Built-in pawer supply and humerous other fea-
Uses
-D.C.

tures found only
four tithes; 2-0K7
Operation.
Complete kit of parts and instructions.
Not wired. tess tubes and cabinet
Wired and tested. Exira .

4 Matched Sylvania tubes

AH Mehl Grysia"lzed Cahmet for

higher price:] nm-neri
1-13 and 1-25% A

Send Fnr Our Nev: |936 Cataunue

TRY-MO RADIO CO., INC.
85 CORTLANDT ST, NEW YORK CITY

What more useful

HOLIDAY GIFT
can you give yaur relatives or friends
than a large and good looking

SPORTS BINOCULAR

A real high-power field
ulass that enables you to
enjoy such sporting events
as Football, Prize Fights,
Wrestling Matches, Horse

Racing.  Baschall-Games.

ete, Most wsefwl on Auta

Trips. Hunting, Outings,

Reaches, ete, It's a real

buy at a fraction of ijts

worth, e

%" lon extend

PARCEL $ 50 6%'. l.exi:es nem’l:'li n\tg
POST ey i7ches In diameter, Black
PREPAID ::;r.;‘l,(lu finish.  Carrying

Supply limited—ORDER NOW!

Money back guarantee. You can’t lose!

GOLD SHIELD PRODUCTS CORP.

Dept. S.

17 West 60th St.

=4 RADIO’S LIVEST '

New York City

Edited by HUGO GERNSBACK@®

RADIO-CRAFT 13 devoted to gen-
eral Raiio In all its phases, to
Radin  Servicing and to the ad-
vanced set builder and Radio Tech-
nteian  Kinks show simple ways
out of diMenlt problems. The lut-
est tadio cquipment 13 illustrated
and described.

8 RADIO-CRAFT is fully illustrated
with photographs, diagrams and
Each issue contains over

sketches
15¢ for Sample

150 iHustrations,
Copy,

Months for

$1.00
RADIO-CRAFT

99C Hudsun Street New York, N. Y.

IDENTIFY
Short LA LA
Wave WiERES
League ORGANIZA-
Members TION

In arder that fellow members of the LEAGUE may be
ablo to recognize each ather when they meet, we have

designed this_butten, which is soid anly to members
and which will give you a professlonal appearance.
f you are a member of the LEAGUE, you

cannot afferd to be without this insignia of
your membership. It is sold only te those
belonging to the LEAGUE and when you see
it on another. you can be certain that he is
a member. See Page 576.

Lapel Button, made in bronze, gold 15
filled. not plated, prepaid...... 000000 H

Lapel Button, like one described lbove.sz 00
but in solid gold, prepaid. ..., .. ... »

Please mention SHORT WAVE CrRAFT when writing advertisers
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FREE S-W DATA SERVICE

WAVE CRAFT for
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Joseph Calcaterra, Director

.

Short Wave Craft Data Service,
99 Hudson Street,

New York City, N. Y. SWC-136

gy gy gy

gation, the catalogs, hooklets, etc., the
numbers of which 1 have circled below.

2 3 1 5
74

23
28 5 73 75

My radio connection is checked below:
Short-Wave Set Builder
Short-Wave Experimenter
Short-Wave Listener

Service Man operating own business
Service Man for manufacturer
Service Man for jobber

Service Man for dealer

Service Man for Servicing company
Dealer

Jobber

Experimenter

Professional Set Builder

Amateur Set Builder

Licensed Amateur

Station Operator

Radio Engineer

Laboratory Technician

Public Address Worker
Manufacturer’s Executive

Student

4

4

4

Please send to me, without charge or obli- :
4

4

4

4

1

7%

iy s

Ry Ry

o N W Y Y N N N N Ve W e et e Y e e et e e
e A A APt

s o o~ S~ S~ L L S P S S S S P

My age is years.
1 have been interested in radio for
years.
1 buy approximately $ .00 of radio
material a month. (Please answer this
question without exaggeration or not at
all.

(Please Print Name and Address)

Ry iy iy

A A A A A

Name .

Address...... ...

PP

City............. State

e

AVOID DELAY. The catalogs and book-
lets listed are now in stock and will be
sent promptly as long as the supply lasts.
Only the items listed are available. Please
make your selection from the current is-
sue of Short Wave Craft, and use the cou-
pon in ordering the items.

e A A

Ao

yiyiyhyiyiyiyiyiyfyhylyiyiyiyiyirry

PP OO U DO OO OPDW P DWW e W W

@ THE catalogs, booklets. and folders listed in

this department contain a wealth of in-
formation and data which will help you in your
short-wave work,

These catalogs, booklets, and folders may be
obtained by Short Ware Craft readers (without
the trouble and expense usually involved in
writing individual letters to the various organi-
zations which publish them) through arrange-
ments which have been made by Short Wave
Craft magazine with the publishers of the litera-
ture listed.

To obtain any of the material listed in this
department, simply draw a circle around each
Booklet Number on the coupon, corresponding
to the numbers of the items you would like to
have, fill in the rest of the coupon and mail it
to the Short Wave Craft Data Service.

A complete stock of these catalogs and other
literature is kept on hand and will be sent to
you promptly, as long as the supply lasts. There
is no limitation on the number of items you may
ask for, but to avaid waste, please do not ask
for material in which you are not interested or
of which you already have a copy.

Only the literature listed in this issue is avail-
able. Please do not ask for catalogs which are
not listed. Do not include letters asking for in-
formation from other departments with your
request for catalogs as that wil' cause delay in
answering your inquiries.

2. HAMMARLUND 1936 CATALOG. Short
wave fans and set builders will find a flock of

il e
i e e S B R S L

new low-loss parts such as variable condensers,
coil forms, sockets, transformers, chokes, shields,
and other precision products especially designed
for short-wave and ultra-short-wave work de-
scribed in this catalog. Information on short-
wave sets is included.

3, THE HAMMARLUND SHORT-WAVE
MANUAL. No short-wave fan who is interested
in short-wave set design should be without this
16-page manual, whica contains constructional
details, wiring diagrams and lists of parts of
the day. A circular giving a description and
12 of the most popular short-wave receivers of
list of contents of this manueal is available free
of charge to Short Ware Craft readers.

4. THE HAMMARLUND “COMET PRO”
SHORT-WAVE SUPERHETERODYNE. This re-
ceiver is still holding its own as one of the
leading short-wave receivers available for pro-
fessional operators and advanced amateurs, for
work on 15- to 250-meter code and phone recep-
tion. 1t is especially adapted for laboratory,
press, police, airport and steamship use,

5. ELECTRAD 1936 VOLUME CONTROL
AND RESISTOR CATALOG. No short-wave set
can function properly unless the volume controls
and resistors are of the best. This catalog of
resistors features the latest developments in the
resistor art. Fundamental volume and tone con-
trol circuit diagrams are given.

95, LYNCH NOISE-REDUCING ANTENNA
SYSTEMS. No use trying to get world-wide

short-wave reception if your aerial picks up
more noise than signals. This folder, by Ar-
thur H. Lynch, gives complete instructions on
how to build noise-reducing antenna systems for
short-wave reception and contains a special sup-
plement covering Ham Antenna Design for
transmitting and receiving on the amateur bands
as well as the ultra-high frequencies.

28. LYNCH SUPER-FILTASTATS FOR
AUTO RADIO INSTALLATIONS, It isn’t nec-
esrary to put up with ignition noise in auto
radio installations. The new Lynch Super-Fil-
tastats eliminate ignition noise without the nec-
essity of using the conventional suppressors.

57. RIBBON MICROPHONES AND HOW
TO USE THEM. How do your phone signals
sound to the fellow at the receiving end? If
they sound as though you’re talking with a
bunch of marbles in your mouth, the chances
are a good microphone, properly hooked up.
would help “to beat the band.” This folder de-
scribes the Amperite Velocity Ribbon Microphone
and gives information and circuit diagrams on
how to connect up the microphone.

73. HOW TO ELIMINATE RADIO INTER-
FERENCE. You'll get much more enjoyment

out of short-wave programs if you cut out the
noise interference. This handy folder gives com-
plete information on the Sprague Interference
Analyzer and how to use it to locate and elimi-
nate radio interference.

74. SPRAGUE ELECTROLYTIC AND PA-
PER CONDENSER CATALOG. You can’t very
well build a short-wave set without fixed con-
densers for filtering and by-passing. You'll find
complete specifications of all
you'll need for building or improving your short-
wave set in this catalog. A description of the
Sprague Capacity Indicater, for making tests
on condensers, is included.

75. SPRAGUE TEL-U-HOW CONDENSER
GUIDE. If you are ever puzzled regarding the
proper kind, capacity and voltage of condenser
to use in any given place, you should have a
copy of this free chart which gives data on just
that very subject. This folder also gives valu-
able hints on how to locate radio troubles due
to defective condensers and includes helpful data
on condenser caleulations.

76. FACTS YOU SHOULD KNOW ABOUT
CONDENSERS. If you have any wrong ideas
or Notions as to the effect of certain condenser
characteristics on the filtering efficiency or suit-
ability of a condenser for a given application,
this little folder will straighten you out.

the condensers |
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DIETIGMNARY OF RADIO
DEFINITIONS

Cannot Be Obtained Under One Cover Elsewhere!
Complete Symools used in Radio Circuita, Frequently used For
mulae. Proper Grid-hiaa for 28 Standard Tubes. Comiplete RMA
Color Code.  International Morse Code, lh.Lngu and_Teelinicul
Data fur building 4 FAMOUS EAGLE ALLWAVE SETS snd
AC-DC MIDGET HUOK-UP. Dictionary of Radio Definitions
AN findio Terma defined ond crplained. Charscteristic chart of
New Metal Tubes, fte, .

DON'T BESITATE— WRITE NOW! N
Enclose’ 8¢ in stamps or cnin, which only covers rhe cost of handling
and mailing this valusble technical dats
EAGLE RADIO Dept. S-1, 84 Cortlanct St., New York City

24-1uBE

THIS super radio-musical instrument was creared
for those discriminating and exacting few who
insist on the finest, most beauciful, mose precisely buile
radio obtainable. A set of rare distinction, musically
and artistically perfect, the Royale offers over 100
features . . . assuring a Juxurious and idealized type of
brilliant,sparkling, sulrnmeed world-wide Performln ce
... heretofore unattainable. It is today's only “aged”
radio...offers 6 tuning nngu...4l/§ 102400 meters...etc.

This 24 - whe achievement out-
performs other receivers. Assures
Unlimited Scope Full Fidelity.
Audic range is 20 to 16,000 cycles
per second . . . 40 watts undistorted
output. Fully guaranteed for 5 years

. absolute satisfaction assured

“e 30'J‘r mEE Tf;..l O‘r@f en-
ables you to try the Royale in your
own home, without
abligation. Write for
literature now or mail
coupon TODAY.

e

Y, DOYALE DADIO CRAFVRDS
{Division Midwest Radio Corporation)
Pept. 205G ,Cincinnati, Ghlo.

Without obligation. send me liter describing
Custom - Built 24-Tube 6-Tuning Renge. Royale
Radio...and details of your 30-day Fru![chl Plen.
Name .
| Street.
| 7 e

Please mention SHORT WAVE CrRAFT when writing advertisers
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" - ies of
X | ¥ ﬂ. l Cop
Learn Code RIGHT With ] afest e N c
| 7 . RA
D TS PREPALD
The SYSTEM That Made |’ =V SPRIEN — el
Th ch ion ! New 6A3 Audio Amplifier | tthi at]imited.ltlime gnly. andl;u Lonx as
: H ey last, we will se ix_bac| -
€ Lhamp | ® he” Ctest ||| berw oS WAV CRAF chy
| . addition to the your choice, for 70 cents.
| family and The usual price f ix copies 1d be
i %tuibscd:;?}‘;nseél?:’ $l-.5° an!:iurnngt pub]‘i);h:r); sharge ‘Ioﬁixher
replace the 2A3 price for back numbers over one year old.
in high fidelity We can supply all copies except the
audio amplifi- following :  June-July, Aug.-Sept., Oct..
ers. The new Nov., 1930; Dec,-Jan, 1931; Dec.-Jan.,

May, June, Sept., Nov., 1932; Jan., Feb.

tube requires March, May, June, July, 1933 Dec., 1934,

6.3 volts for the

heater instead If you do not specify copies we will use
of the 2% our own judgment in sending assorted
-hich the 243 numbers to fill your order. Note we can-
M ¢ not exchange the copies for ones that
i re%‘;)‘red" . have been sent to you.
elements K
of th: tubes are Practically every copy of SHORT

WAVE CRAFT contains important in-
formation that you should have. Here is

duplicated; in

TED McELROY A
World’s Champion Radio tgnera!or. Speed 69 wpm, other words, a chance to get those copies.
there are two As we have only a small supply of back
CHAMPION Me¢ELROY HE d th i ithi A H h
result of CANGLER lrais:iy:n. It ’t.'.f’:ﬁe -'rfe 1o tr;}odes ‘f”lth'g numbers on hand, this offer will be with-
read code as easily as | read print. Beginners e envelop drawn as soon as they have been sold.
who wish to learn code RIGHT: and those who and they are .
want real speed. will save themselves mueh time . connected i n We accept U.S. stamps. U.S. coin, or
%vsrdii‘ﬁ?y‘""mm‘ by taking The CANDLER : i S parallel  inter- money order. Rush your order today.
FREE—Copy of article by Champion Mc- The New 6A3 Au- n?]ly. The two SHHORT W AVE CRAF1
Elroy: “HOW 7 LEARNED TO HANDLE dio Amplifier Tube plates are con- N :
CODE.” alse BOQOK OF FACTS containing nected together 99-101 Hudson Street New York, N. Y.
valuable help if you want to learn code and the two grids are connected together, e ——— e ——— e
RIGHT. A card will do. No Obligation. with a single grid and plate terminal in SHORT WAVE CRAFT 1-36
. the base of the tube, : 99-10] Hudson Street. New York. N. Y.
Candler System Co. Dept. S-3, Asheville, N. C. These tubes are said to be more uniform Gentlemen: 1 enclose herewlth 70r. for which you
than the older type of 2A3. are 10 send me slx back number copies of SHORT

—— ANNOUNCING!! ——
OUR “EASY PAYMENT PLAN"

WAVE CRAFT as follows:

NOW Radio Amateurs ani Slultjrlwtwu l.isu:n‘en. Syl"al’lla Type 6A3 Output Triode Name
living in any part of the U. 8. A., may huy
murleri, standard shartwave receivers on extremely enay CHARACTERISTICS
tertus,  We now affer our really "EASY PAYMENT” Filament Voltage A.C. or D.C. 6.3 Volts Address
Man for the Kadio Amateur and Experime 30 you Filament Current : 1.0 Ampere
niud your fricnds may purchase a really good r. er (ut . e P
of your budget. Our plan enalibes ynu to eauip your M‘Hx!mum 0‘,"’“’” Length 5% . Clty. SKtate.
station with the latest type reccivers, thus greatly ine Maximum Diameter 21/18 . "
creasing vour i t and pl in Ainateur Radio. Bulb ST-16 e
JUST TH'N for only a few dollats down Base Medium 4-Pin — ——
Daymen?, you may have Your
rhoire of the finest tereivers on the market, You ean Operating Conditions and Characteristics :
eqitip_ Your atation with that fine bew recciver you | .
thonght you couldn’t afford.  Really, OM, you can't Class A Amplifier (Ope Tube)
affurd NOT to buy your new set—our plan works so Filament Voltage 6.3 Volts
7 ol
A T2 Ereey, oy vou put off onderine. you Plate Valtage 250 Volts Max.
1 WA are withoul gord reception’that mueh Grid Voltage —15 Volts
Euger.  Everybody de doing it—buying np-to-date squipinent.  (ist Plat N
“On The Air”, OM. 'Write us lor further Information on mur recils ate Current 60 Ma.
“EASY PAYMENT PLAN. & Plate Resistance 800 Ohms
HINDS and EDGARTON Mutual Conditctance 5250 micro-mhos 171
19 S. Wells St., Chicago, (ilinois Amplification Factor 4.2 /4 DR"_'_
WIAPY Randolph $208 - WIWR Load Resistance 2500 Ohms
Power Qutput (with 5%

Regent 5-Tube 5 Band 15-550 Meter 2nd Harmaonic) 3.3 Watts
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A 3-Tube Preselector

(Continued from page 534)

In the design of a preselector several
factors must be considered. It should have
sufficient selectivity to completely eliminate
image response at high signal frequencies
as well as have noticeable gain at those
same frequencies. Two stages of radio
frequency amplification are necessary to
accomplish this. Quick change from one
band to another makes coil switching,
rather than plug-in coils, desirable but the
coils and the coil switch much be of low
loss design with short leads from coils to
switch, if any gain is to be realized at
high frequencies.

Proper shielding as well as the correct
layout of parts must be considered to pre-
vent oscillation or unstable operation with-
out resort to critical sensitivity controls or
adjustments.

The unit should contain its own power
supply so that it can be used with any
type of receiver, by simply connecting it
to the antenna post of the receiver and
connecting the antenna to the preselector.
If the unit were to receive its power from
the receiver, more or less complicated cen-
nections would be necessary, which in some
cases would disturb the balance and sensi-
tivity of the receiver.

The Miller Preselector is shown as an

Top view of the preselector chassis.

example of good design and fills all the re-
quirements of an ideal preselector. The
circuit diagram is given here. Three sets
of coils are used to cover the range of fre-
quencies from 1500 to 25,000 kc. As most
all-wave receivers operate satisfactorily on
the broadcast band of 530 to 1500 kc., coils
for those frequencies are not provided, but
provision is made for the inclusion of
broadecast or other long-wave coils by an
extra contact on the coil switch.

five-contact three-circuit switeh is
used. The (A) contact or position cuts out
the preselector by connecting the antenna
direct to the receiver. This position is used
when working on the broadcast band. It
can also be used to check the gain in both
volume and selectivity when the preselector
is in circuit. A signal tuned in on the
receiver that is barely audible, can be
brought up to full room volume when the
preselector is switched and tuned to the
signal frequency. Also a reduction of
noise in relation to signal is noticed, due
to the increase in selectivity. If, when the
signal was tuned in on the receiver, it had
interference due to image response, this
interference will be completely eliminated
when the preselector is switched on.

The {B) position connects the coils for
the 75~ to 200-meter band. the (C) position
the 35- to 75-meter coils, and the (D)
position the 12-to 35- meter coils. The
extra position is either connected to the
(A) contact or used for a set of coils on
some other frequency.

The coils have been designed to provide
high and uniform gain throughout their
range. The antenna coils are inductively
coupled to the first grid coil and are not
grounded so that a doublet antenna can
be used. The plate of the first R.F. tube,
which can be either a type 58 or 6D6, de-

pending on the heater voltage, is induc-
tively coupled to the second grid coil. 'The
second tube is a duplicate of the first and
its plate is paral