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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

COPYRIGHT. 1935. BY H. GERNSBACK
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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, e