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] The replacing of the old bhattery
operated receivers with all-electric Radios

hascreated a tremendous coun try-wide
demand for expert Radio Service Men. Thou-
sands of trained men are needed quick!

30 Days of R.T. A.Home Training

. . . enables you to cash in on
this latest opportunity in Radio

Ever on the alert for new ways of helping our members
make more money out of Radio, the Radio Training
Association of America now offers ambitious men an

intensified training course in Radio Service

(10,5100

n week
Full Time

$39£) V74/4 //0///'
Sqare
Time

hour spare time or $40 to $100 a week full time,
this R. T. A. training offers you the oppertunity of a
lifetime.

Radio Service Work a Quick Route

Work. By taking this training you can
qualify for Radio Service Work in 30 days,
earn $3.00 an hour and up, spare time; pre-
pare yourself for full-time work paying $40
to $100 a week.

We furnish
you with all : C ;
the perience you need to qualify for the big

to the Big-Pay Radio Positions

Radio Service Work gives you the basic ex-

$8,000, $10,000 to $25,000 a year Radio

. equipment positions. Once you get this experience, the
More Positions Open Than There you need whole range of rich opportunities in Radio
S 3 lies open before you. Training in the Associa-
Are Trained Men to Fill Them LD E}){ec(;)ir::e a tion, starting as a Radio Service Man, is one
a

If you were qualified for Radio Service Work
today, we could place you. We can’t begin
to fill the requests that pour in from great

Service Man!

of the quickest, most profitable ways of
qualifying for rapid advancement.

Radio organizations and dealers. Mem-

bers wanting full-time positions are being placed
as soon as they qualify. 5,000 more men are needed
quick! If you want to get into Radio, earn $3.00 an

If you want to get out of small-pay, monot-
onous work and cash in on Radio quick, in-
vestigate thisR.T. A.training and the rich money-making
opportunities it opens up. Nospecial education or electri-
calexperiencenecessary. The will tosucceed is all youneed.

Mail Coupon for No-Cost Training Offer

Cash in on Radio’s latest opportunity! Enroll in the
Association. For a limited time we will give to the ambi-
tious man a No-Cost Membership which need not . . .
should not, .. cost you a cent. But you must act quickly.
Filling out coupon can enable you to cash in on Radio
within 30 days, lift you out of the small-pay, no-
opportunity rut, into a field where phenomenal earn-
ings await the ambitious. You owe it to yourself to
investigate. Fill out coupon NOW for details of No-
Cost Membership.

The Radio Training Association of America
4513 Ravenswood Ave. Dept. SWC-6, Chicago, Ill.

THE RADIO TRAINING ASSOCIATION OF AMERICA
4513 Ravenswood Ave., Dept. SWC-6, Chicago, III.
Gentlemen: Please send me details of your No-Cost train-
ing offer by which I can qualify for Radio Service Work within [
30 days. This does not obligate me in any way. ,
|

Name....coooec

Address.......... S \
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SHORT WAVE CRAFT e

AERO SHORT-WAVE
Automatic TUNING UNIT

(Protected by patents pending)

This tuner is not sold through the usnal trade channels, but is sold to amateurs only direct
from factory at special low net price. Be sure to send post office or express money order

SHIFT DIAL SET
APPROXIMATELY
(HaLr may e5° |

Exclusive Features

W. H. Hoffman and Don H. Mix, than whom there are no better
known short-wave experts, are the designers of this tuner.

Automatic range, 15 to 90 meters; full range, up to 200
meters.

No plug-in coils used in automatic range.

Easiest tuning device known.

Tunes even more slowly than broadcast receiver.
Special attachment enables it to reach 200 meters.
Anyone can operate it.

The days of fooling with plug-in coils are over. Amateurs
can now have a real thrill by this
new automatic tuning device. Read

%) the complete story in February

T ety /00| QST and May RADIO-CRAFT,
APPROXIMATELY and then mail your order to Aero
50 METERS Products for the complete built-up
unit. Be first to use this remark-

able short-wave apparatus.

A Marvelous Improvement

NO PLUG-IN COILS

Range 15 to 90 meters. Easiest tuning short-wave
receiver known. The tuning unit consists of two
controls. The right-hand control, which will be
termed the shift control, and the left-hand control,
the actual tuning device. In addition to these two
controls it will, of course, be necessary to have a
regeneration control.

For those who desire to employ it for television or
the upper phone band, a special attachment may be

secured.
OPERATION

The tuner is operated in the following manner. As
a specific example, with the right-hand dial set at
nine degrees, revolving the left-hand dial through
180 degrees, you will cover from 19.1 to 22.6 meters.
The next step will be to move the shift dial to 13
and tuning over 180 degrees, as before, this time
covering from 21.9 to 25.7 meters. This process is
continued through 180 degrees on the shift dial until
you have reached the maximum automatic wave
length, which is 90 meters.

You will note that the tuning dial, in the first in-
stance when tuned through 180 degrees, covers only
315 meters, whereas ordinarily when using plug-in
coils your tuner, when passing through 180 degrees,
generally covers at a minimum of 25 meters. This
same speed of tuning is maintained throughout the
entire short-wave spectrum, and it is for this reason
that this tuning arrangement surpasses any known
method.

This unit is furnished completely assembled to the
amateur, and may be built into either a short-wave
converter or receiver.

For those desiring to go from 90 to 200 meters a
special device may be had, making its range then
from 15 to 200 meters. Net price of attachment,
$5.90 extra.

A general chart is furnished with each unit specify-

ing the settings for the shift dial, which will enable
you to approximate the wave length for each setting

on the shift dial.
PRICE ONLY

for $19.50 with your order. Shipments will be made in order received. Be first to order.

Attach your money-order to coupon below and mail today — NOW!

e
AERO PRODUCTS, INC. :
4611 E. Ravenswood Ave., Dept. 2650, Chicago, U. S. A.

i N

i : NET
! Dear Sirs: i

B i e (e SeE o 15,00 whidhais Fons e mning nee 1 AERO PRODUCTS
: price to amateurs only. : INCORPORATED

B Natle . ovoveiinnn W1 | N S R TS e : 4611 E. Ravenswood Avenue
: Street and NO. oo iit i iiiittatettosenresaesessssasanaasssssaosasatanss I O P4 : Chi D]ﬁ)t 2_650U = B
LSRR LT LT ETTETPPPRELEPRPRRD Statemene'. - T T 0aa s 5 1cago, llhinois, U. 5. A.
'---------------------------------------------.-------------
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you'e not in Radio
this book will show you how
you cangetin quickly J

Radio’s continued amazing growth
and new uses of Radio principles is
opening hundreds of fine jobs every
vear. Broadcasting Stations, Radio
Dealers, Jobbers and Manufacturers,
Shipping Companies, Aviation, Talk-
ing Movies, Research Laboratories
and many other sources of good jobs
need men well trained in Radio con-
tinually. Besides, there are almost
unlimited opportunities for a profit-
able spare time or full time Radio
business of your own. Many of my
graduates have jumped from $25,
%35 and $40 a week to $50, $60, $75
and even $100 a week within a year
or less. My book proves this.

1 WWill Train You Inexpensively
at Home In Your Spare Time
Hold your job until you are ready
for another. Give me part of your
spare time. I will give you the train-
ing that is raising hundreds of men’s
salaries ever~ year. I feel so sure
that I can satisfy you that I will
agree in writing to refund every
cent of your tuition fee if you
are not satisfied with my Les-

SHORT WAVE CRAFT

is ready for You

NATIONAL RADIO INSTITUTE |

Beforeyoudo anything else

Get the dope onmy new--

Unique 8 Outfits of Radio parts for a
Home Experimental Laboratory giving
practical training and experience equal to
if not better than most resident courses.

Instruction sheets giving outhesndic in-
formation on servicing many different
models and makes of Radio sets. Of
great value in sparve time and full time
service work.

An enlarged and improved course lead-
ing to jobs in Broadcasting Stations,
Commercial Land Stations, Qperating on
Board Ship, with Dealers, Jobbers and
Manufacturers.

Training in Radio’s use in Talking
Movie Apparatus, both Vitaphone and
Photophone sxstems.

Training in Television and home Tele-
vision experiments.

These - are only a feww ifmprovements.

My book ““Rich Rcwards in Radio” teils
you of many morc. Write for it today.

IT you're in Radio now
spare time or full time -

it will show you how
my /mproved training
can help you make

Jlill more money

sons and Instruction service
when you finish my course.
Many Make $10 10 $30 a Week
Repairing Sets In Spare Time
While Learning
The day you enroll I will show
you how to do ten jobs common
in most every neighborhood.
Nearly every one of the twelve
million Radio sets in use needs
$2 to $10 servicing a year. Get
some of this money for yourself.
I will show you how to do it. I
will give you the plans and ideas
that are making $200 to $1.000
for many of my students while
they are taking my course.

Find Out What Radio Offers You
—Get My New Free Book

It tells you where the good Radio jobs
are, what they pay, how you can fit
vourself right at home in your spare
time to get into Radio. It tells you
about the many extra services and
mafterials that the National Radio In-
stitute gives its students und gradu-
ates ; Lifetime Employment Service and
other features. [t shows you what
others who have taken my course have
done—are making—what they think of
it. There is no obligation. Send the
coupon today.

J. E. SMITH. Pres., Dept. OF90
National Radio Institute
Washington., ). C.

www americanradiohistorv com

Have you read my new book giving an outline of
National Radie Institute’s improved training in
Radic? If you haven't, send for your copy today.
No matter what kind of & job you may have in the
Radio industry now, unless you are at or near the
top, I believe my training c¢an help you get ahcad-
make still more money—get a still better job. How-
ever, ['ll let you decide that for yourself after you
have read my book—just let me show you what I
have to offer. Many others in Radio—amateurs,
spare time and full time service men, Radio dealers,
fans, custom set builders—have found the way to
more profit and more money through this course.
You will find letters from them in my book,

See What I Offer Those Whe Are Now or
Who Want to Be Service Men

While my course traing you for all branches of
Radio—I am also giving extensive, thorough and
practical information on servicing different models
and makes of A.C., D.C., battery operated and screen
grid tube sets. Atwater-Kent models, Crosley, Zenith,
Majestic, Stewart-Waurner, Radiola, Eveready, and
many other makes are covered. This information is
of special help—of real money making value—to
those who are now service men or those who want
to be service men. This part of my training. how-
ever, is only one of 18 features that 1 am offering
men and young men who want to get good jobs in
the Radio industry—or who are in Radio and want
to advance. Even though you may have received
information on my course before, unless You have
gotten my new book as pictured above. write to me
again—see how N.R.I. has grown and improved toe.
While my training has been enlarged and revised—
my course is tot new or untriel. Hundreds of men
in Radio owe their success and larger income to it.
Send the coupon today.

J. B. SMITH, President,
National Radio Institute, Dept. OF30
Washington. D, C.

Dear Mr. Smith:—Send me your book “Rich
Rewards in Radio.” 1 want the facts on the
opportunities in Radie and your revised and
improved course. 1 understand this does not
obligate me and that no agent will eall.
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NORDEN-HAUCK, INC.

5 South Street

WORLD-WIDE
RECEPTION

WITH THE NEW

NORDEN-HAUCK

SUPER DX-5 |

Size: 9 x 19 x 10 inclhes. Weight: 30 pounds

ENTIRELY NEW

ADVANCED DESIGN

NEW PENTODE TURBE

SENSATIONAL DISTANCE

RANGE 14-90 METERS

RELIABLE PERFORMANCE

A-C AND D-C MODELS
Adaptable for long waves

Write, telephone or cable TODAY for
Complete Information

ENGINEERS

PHILADELFPHIA, PA, U. S. A.
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Tue SeorT WAVE Rapio FieLDp

By HUGO GERNSBACK

T IS well-known, to the student of radio, that
{ the history of this art tends to repeat itself.
While radio was still young, in the era of
| the old spark coil and coherer, it was thought
£l by many that its days were over as soon as
- Pulwodb® (1ijs cycle had passed its height. Just then
the vacuum tube came along and, overnight, radio took a
tremendous impetus and a real radio industry was created.
Towards the end of 1920, the cycle again declined and
there were more pessimists to declare that the good days
of radio were past. Then, suddenly, broadcasting started
in 1920 and the whole country—the lay public then first
included—became wild about radio, and a tremendous
growth of radio activity ensued.

We are now in the upswing of a similar cycle, given
it~ impetus by short-wave activities. There is nothing new
about short waves: as a matter of fact, the original pioneer
in radio, Heinrich Hertz, began with short waves over
forry years ago.

But short-wave radio did not come into its own in a
big way until very recently. Its present vogue is due par-
ticularly to the tremendous new developments and the many
new amazing applications in this, the most marvelous and
certainly the coming field of radio.

Today's widespread enthusiasm for the great and wun-
limited possibilities of short waves recalls, in many ways,
the days of 1921-1922 when the first real boom in radio
had arrived.

Just now, short-wave activities are certainly the hotbed
of new radio developments. There are no longer revolu-
tionary possibilities in the highly-standardized medium-wave
broadcasting, or in the commercial receiving set of today,
which has tended more and more to reduce radio to auto-
matic reception of loeal stations.

But radio history, in the present cycle, is repeating itself.
There are over 100,000 short-wave enthusiasts, in the United
States and Canada alone, who are daily listening to short-
wave voice and music broadcasts from England, Germany,
Holland, France, Sweden, Central and South America,
Africa, Japan, the East Indies, Australia—10,000 miles away
and more. Short waves have encompassed the entire world
and have made the Antipodes our text-door neighbors,
Then. there are in this country alone some 20,000 radio
amateurs who are in regular telegraphic communication
with each other in all parts of the globe.

But short waves are very much more than just a hobby—
they are important from a commercial standpoint. Tele-
vision in the home, toward which eur largest commercial
laboratories are feverishly working, is possible by no other
means than through the use of short waves. The trans-
oceanic telephone, to Europe and to liners at sea, depends
upon short waves; which are also relied upon to bring all
sorts of international events to us for rebroadcasting over
our American networks on the higher waves. Airplane radio
cannot do without short waves today; for they are essential
to make flights safe for passengers and property. Explorers
in our days find it absolutely necessary to carry with them

short-wave equipment. The success of Admiral Byrd cannot
very well be imagined without short waves for his com-
munication during his entire stay in the Antaretic.

The scientific value of short waves affords tremendous
possibilities in every direction. Physicians are already using
short waves to treat deep-seated diseases. Short waves are
used to influence the growth and development eof plants and
animals, and very promising experiments have been made
along these lines.

Short waves are employed in electric furnaces of great
efficiency. Marconi, who has made possible picture trans-
mission to the Antipodes with his short-wave beam radio,
already talks of power transmission. One of our largest
commercial radio laboratories is daily transmitting the im-
pression of an entire newspaper, by short waves, from one
end of the country to the other.

Lack of space forbids the cataloguing of all the short-
wave activities, which today are legion; but it is safe to
say that short waves have now arrived, in earnest, and
they will play the dominant role in radio within the next
twemy vears. Even now, far-seeing radio authorities freely
predict that in due time ALL broadcasting will be done
below 200 meters.

I have felt for a long time the necessity of a periodical
to be devoted in its entirety to the cause of short waves,
and it is for this reason that SHORT WAVE CRAFT has
been brought into life.

Having seen, during the past few years, the development
of tremendous enthusiasm among radio readers for short
waves, 1 feel certain that this, the initial issue of SHORT
WAVE CRAFT, will be welcomed by every short-wave
enthusiast in this country and elsewhere.

I have tried to make this a DIFFERENT radio publica-
tion, and I hope that 1 have succeeded. But 1 am by no
means satisfied with the first effort, and you may rest
assured that, with your cooperation, subsequent issues will
far exceed the humble beginning which you now hold in
your hands.

But what we need most today is your comment on the
first issue; because only through intelligent cooperation with
our readers can we give you the sort of publication you
most desire. Not only are we trying to make this publication
both authoritative and interesting, but we have already
secured the cooperation of the best-known short-wave ex-
perts in this country and abroad, who will write for SHORT
WAVE CRAFT right along.

Tt will please you to know also that we have made
arrangements with European short-wave experts to present
timely- articles on what is being done abroad in short waves.
Much of the material that we will publish hereafter will
appear only in SHORT WAVE CRAFT; and you may
always rest assured that the latest oversea developments,
which are most important today in short waves, will be
published exclusively in SHORT WAVE CRAFT.

Incidentally, I pledge my word that as long as the
majority of you demand it, SHORT WAVE CRAFT will
contain 100 per cent short wave material—nothing else.

SHORT WAVE CRAFT IS PUBLISHED ON THE 15th OF EVERY OTHER MONTH

THE NEXT ISSUE COMES OUT JULY 15TH

www americanradiohistorv com
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Hoover, Jr., a Radio Expert

Herbert Hoover, Jr., son of President Hoover, has taken up his mew position in Los Angeles, where he will be in charge of radio-telephones on planes
oberated by the Western Air Express. It is the desire of this company to make communication possible between passengers in planes and ground officials.
Officials of the air line assert that under Mr. Hoover’s direction, it is the intention of the company to provide such complete service that a passenger aboard
the plane may be eonnected with any ground number, and a person at a ground station may put in an ordinary call for a passenger aboard the plane in
flight. Herbert Hoover, Jr., has stated his belief that no airplane engine shielding at present has fully met the day-in-and-day-out grind of transport obera-
tions, and that it probably will develop for some time yet and will be evolved slowly. Engines were evolved gradually, he said, and he thinks that shielding
experience will be very similar, particularly in regard to spark-plugs and the difficulties of standardizing connections between spark-plugs and harnesses, so
that many dlfferent types will be interchangeable.

Miss Ruth Peiser Likes the “Short Waves”

Iy g i

The photo shows a Cali-
fornia short-wave radio
enthusiast, Miss Ruth J.
Peiser. Miss Peiser is
said to be the only girl
in California having a
licensed radio transmit-
ting atation. The trans-
mitter used by Miss
Peiser is shown at the
richt of the photo. The
tuning inductances used
in the short wave trans.
mitter are shown in the
apparatus resting on the
table; varinble condens-
ers of the transmitting
type, with well spaced
plates, and a meter to
assist in tuning the cir-
cuits to resonance are

used. The receiving set
used by Miss Peiser is
shown at the left of the
picture. High ratio ver-
nier dials are used on the
receiver to enable the op-
erator to do very fine
tuning. Miss Peiser has
taken a great interest in
amateur radio communi-
cation—and by the way,
this is a mighty fine way
to pet acquainted. We
have read of many court-
ships which started *'via
the ether”. So girls,
here’s your chance to get
acquainted with many
he-males become a
short-wave fan!

Sy gl

www americanradiohistorv com
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QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE ON
THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES

R. T. K.
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B S Right at Your Finger Tips

WHEN YOU ARE RTI TRAINED IN

RADIO-TELEVISION ~Tulking Piclures

Bic Pay Joss! Sparg TiMe ProrITs! A
Fine Business OF YoUR OwN! They're all
open to you and other live wire men who
answer the call of Rap1o. The fastest grow-
ingindustry in the world needs more trained
men. And now come Television and Talking
Movies—the magic sisters of Radio. Will
you answer this call? Will you get ready for
a big pay job Now and step into a BIGGER
ONE later on? You can do it EASILY now.
® R.T.I1 Home Training
Puts You In This Big Money Field
Radio alone, pays over 200 MILLION
DOLLARS 2 year in wages in Broadcasting,
Manufacturing, Sales, Service, Commercial
Stations and on board the big sea going ships,
and many more men are needed. Television
and Talking Moviesopen upother vastfields
of money-making opportunities for ambi-
tious men, Get into this great business
that is live, new and up-to-date, where
trained service men easily earn $40 to
$50 per week, and “trained” men with
experience can make $75 a week, and up.
Easy ToLearn At Home—In Spare Time
Learning Radiothe R. T. I. way with F. H.
Schnell, the “Ace of Radio” behind you is
EAsy, INTERESTING, really Fun. Only a

FRED H. SCHHNELL
Chlef of R. T. 1. Staff

Twenty years of Racio
Erperience. First to estab-
lishtwo=way amateur com=
muonication with Europe,
Former Traffic Manager of
American  Radio tay
feagme. Lieut. Commander
U.S.N.R, Inventor and De-
signer Radio .AEpumtus.
ConsultantRadioEngineer.
Now in charge of R. T. L.
Radio Training —nnd you
will like his friendly man-
ner of helping you realize
your ambition,

few spare hours are

needed and lack of education or experience won’t bother you a bit.
We furnish all necessary testing and working apparatus and start
you off on practical work you’'ll enjoy—you learn to do the jobs
that pay real money and which are going begging now for want

of competent men to fill them.

Amazingly Quick Results

You want to earn Bi¢ MONEY, and you want some of it QUICK.
R.T.I. “Three in One’” Home Training—Radio-Television-Talk-

ing Movies—will give it to you, because it

's easy, practical, and

iz kept right up-to-date with last
minute information. In a few weeks
you can be doing actual Radio work,
making enough EXTRA MONEY to
more than pay {or your training. Ina
few short months you can all
through—ready to step into a good
paying l;)b or start o businesa of your
own. A Bic Jop—BI1G MonEY—A Big
Future. There is no other business in
the world like it.
Investigate—Send
For R. T. 1. Book Now
Don’t waste 2 minute. Find out what
the great Radio Industry, which has
grown [aster than the Automobile and
Motion Picture business, has to offer
you. Find out what other_men are
earning. SEE How EasiLy You Can
GET STARTED. Get the facts about
Radio, Television and the Talking
Pictures, first hand, in the big R. T. I.
FREE BoOK. Learn what this R. T. 1.
““Three in One'’ Home Training can
do for you. Mail the Coupon for FREE
Book Now.
Radio & Television Institute
ept. -A

4806 St. Anthony Court, Chicago

| R.'l'.I.Ttlz'm}zy
BringsBug)obs
LikeTh
s PPN

S

ese/

184

¥ 4 b
It y
X -
Earned $300 Extra Money
in Two Months

ogr radio cotras has enabled me ehm ovet
{0 two montha’spare time work. Understand
that thlx ‘¢ all spare time work, as | haves perma-
nent poaition with my father in our store. | giva

iuu all the credit for the above and ns I said be-

ore, 1 wizh to finlsh the entire courss as 500D 88
mn.—%our student, J. NOFFSING
Groenville, Ky,

“H 1. Box 37,

Salary Raised 33 1-3% Slnce Enrotling
You may be interestad to know that I am now
Radie Service Manager for the H.E. K;Eht[éudr

iy Co. who are distribators for Ever o
ﬁmn-m in the State of Oklahoma, and Texas

l’-:;hnndle, with an increasq in salary of about
28

.
ince 1 enroiled wi& your school.
Thanking you for your interest you have shown
ip me, an,
GorpoN, 818 East 6th

our wonderful courss, I am, Eakt P,
. St., Oklahoma Gity, Okla.

Makes $25 a Day

Baven't £, tten you, How counld I when 1 mako

rl high a8 $25.00 per day and have made $600.
two months from Radio work. That s not so b

w en!'mon:jrmand in a amall town. I juat iogk:
over the cat you sent me befors 1 enrviled
and youo did ut all_you said you would and

Frop K 5
B Bl Joe, Ind.

84 much more.~—
R.F.D, 2, Box 91,

RADIO & TELEVISION INSTITUTE

Dept. 107A, 4806 St. Anthony Court, Chicage
Send me Free and prepaid your BIG BOOK
“Tune In On Big Pay” and full details of your
three-in-one Home Training (without obligating
me in any way).

Name
JR. T, J. TRAINS YOU AT HOME FOR A GOOD JOS OR A PROFITABLE § Address..
e 2o Mo  PART TIME OR FULL TIME BUSINESS OF YOUR OWN City
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Short Waves
Glider Pilot

Wiy,

L

Ground operator talking into miero-
phone of radio transmitter and giving
orders to the glider pilot. Below:
The glider just after launching at
Roosevelt Field, Long Island.

SHORT WAVE CRAFT

June—July, 1930

Direct

N a recent test at
Roosevelt Field,
Long Island, near
New York City, orders
were successfully given
to a glider pilot after
the glider had been
launched. This method
of giving orders to the

pilot while in flight
should prove a great
boon in the future

training of glider pilots
everywhere. An instrue-
tor on the ground might
note suddenly that the
pilot had encountered
peculiar air conditions,
and a crash might be
averted by telling the
pilot just which way to
move the control stick
or the foot-operated
rudder bar. The glider
pilot who co-operated
in this short-wave ra-
diophone test was Mrs.
Alicia Patterson Simp-
son, famous flying
daughter of one of the
owners of the Chicago
Tribune. Mrs. Simp-

o I St PoTiL s Lo _.' '-gi'-f'. i e

HEN Colone! Lindbergh and the
scientists of the Carnegie Institu-
tion of Washington were over the jun-
gles of Yuecatan on their recent Maya
exploration trip, they were in constant
touch with the outside world by way of
this two-way, short-wave radio set.
The system was devised and developed
entirely by the communications depart-
ment of the Pan-American Airways, Inc.,
for use on all Pan-American planes in
co-operation with the necessary ground
stations. A new set, with refinements,
was recently exhibited by Mr. H. C.
Leuteritz. The photo at the right shows
the short-wave receiver tilted downward
with plug-in c¢oil between the tubes, the
extra coils for covering different wave-
length bands resting in sockets on top of
the cabinet.

A Two-Way Short Wave Portable

www americanradiohistorv com

Mrs. Alicia Patterson Simpson at the glider controls.
short-wave radio receiver mounted just back of the fair pilot.
Radiophone instructions were received through headphones

Note

worn by Mrs. Simpson.

son holds a transport pilot’s license
for flying regular, engine-driven planes.
The receiving set used on the glider com-
prised three tubes, with regeneration in
the detector circuit. The current supply
for the tubes in the receiver was fur-
nished by batteries. The vacuum tube
of the radiophone transmitter on the
ground was connected with a suitable
aerial and the transmitter and receiver
worked in excellent fashion in the test at
Roosevelt Field. The radio telephone is
being widely experimented with in con-
nection with aireraft, and tomorrow we
will not only expect, but demand to talk
front aircraft in flight to our land-bound
friends and business associates,

Set for Aircraft

Photo herewith shows two-way short-
wave radio transmitter and receiver
perfected for use on the Pan-Ameri-
can Airways airliners. The short-
wave receiving set is shown tilted
downward on the table, while at the
right we see the short-wave trans-
mitter, with induetances and tubes.
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All-A. C. Operation —and That Means Built-In Power Supply!
One'-~Dial Tuning—and That Means a Real Gang Condenser!
Screen~Grid Circuit—and That Means A¢ Least Two S. G. Tubes!

There isn’t any reason for not having these vitally important improvements in your short-wave
receiver (you wouldn’t look at a broadcast receiver that didn’t have all of them) except that until now no
short-wave manufacturer has offered them. From now on, no short-wave set is modern without them!

For Performance
—the New
S-M 737
Short-Wave

Bearcat

N\

Nothing
Talks Like
Tests—
Especially On
Short Waves

S-M 737 Double-Screen-Grid Bearcat

Actual tests of laboratory models of the 737
have shown, even in the worst locations, a pene-
trating power that’s uncanny. And with fair
conditions theskyisthe limt—theactual measured
sensitivity of this radically new receiver is such
as to assure you of absolutely unbeatable dis-
tance-range—and that’s with real one-dial
operation!

There is nothing on the 737 just because it’s
“precty.” Perfect “'battleship” shielding—that’s
the starting point. Then there are two double-
shielded tuned circuits—'24 screen-grid tubes
in two positions—regenerative non-radiating
detector—and a powerful ‘45 second audio
stage. Eight specially-designed plug-in coils
cover from 16.6 to 200 meters—all American

and foreign short-wave broadcasting, as well as
the "ham bands.” Four extra coils cover the
American broadcast band (up to 590 meters.)

Treat yourself to good short-wave reception:
connect up a New S-M Bearcat—and watch it
lick its weight in anything—from insects up!

You'd expect a high price—but it carries,
completely wired w/th power supply, in cabinet
as illustrated, a list price of only $139.60,
subject to usual trade discount.

Those plain facts mean a scarcity of 737’s for
a long time to come—there’s nothing like this
Bearcat on the market at any price. Get your order
in now to your jobber—you’ll never be satisfied
without one!

Ryt

Silver-Marshall, Inc.

6457 West 65th Street, Chicago, U. S. A.

MR e

The Radiobuilder, Silver-Murshall’s publication
teiling the very latest developments of the labora-
tories, is too valuable for any setbuilder to be with-
out. Send the coupon for a free sample copy. If you
want it regularly, enclose 50c for next 12 issues.

4,000 authorized S-M Service Stations are being
operated. Write for information on the franchise.

reryeoreoreTYaws

SILVER-MARSHALL, Inc.

6457 West 65th Street

Chicago, U. S. A.

www americanradiohistorv com

- .Please send me, free, the new Fall S-M

C;u.nlog also sample copy of The Radiobuilder.

For enclosed .

following:

.in stamnps, send me the

S50c Next 12 issucs of The Radiobuilder
“§$1.00 Next 25 issues of The Radiobuilder

S-M DATA SHEETS as follows, at 2¢ eachs

L1t Bl 1 1 11 0 1111011 1J11]/1F/.."]
2
[

. 3 730,731,732 Short-Wave Sets

4. 255. 256. etc.. Audio Transformers

. Y. 678PD Phouozmph Radio Amplifies

H 722 Band-Seclector Seven
5.735 Round-the-World Six (Short-\Wave)
l6 712 Tuner (Development from the
Sargent- Rayment)

c l7 677 I’Dwer Amplifier.

8. 722DC Band-Selector Six

. 19 692 Power Amplifier {50 Push-Pull)
. 20. 677B Power Amplifier for usc with 712

1 737 SHORT WAVE BEARCATY

- \ln' 22. 770" Playfellow™; Automobile Installation

Name.

Address

Don’t Kid Yourself... An
Up~to~Date Short ~Wave
Receiver Must Have:
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R. LEE DE FOREST needs no introduction to the radio

amateur.

The famous inventor has been a radio amateur

ever since the pioneer days, and as his present story shows only
too well, he still has a soft spot in his heart for the radio amateur.
The message which he gives the amateur in this issue should

serve to inspire every short wave enthusiast.

It is a message

that will be long remembered by every true friend in the short

wave field.

Dr. Lee de Forest examming an early type vacuum tube.

new about short warves.

Strangely enough, the early
experiments of Heinrich Hertz,
who laid the theoretical ground-
work for radio communication,
were conducted with short waves
and even ultra-short waves, which
are now receiving considerable at-
tention from advanced radio work-
ers. In the archives of early radio
history we come across many ret-
erences to 5 and 10 centimeter
waves—one-twentieth to one-tenth
meter wave length. Hence our lat-
est radio developments may be
said to represent history repeating
itself, but with the benefit of four
decades of remarkable research,
development and practical applica-
tion as an invaluable guide.

THERE is nothing decidedly

How Short Is a Short Wave?

How short is a short wave?
After all, this is purely a relative
term. Compared with the work of
Hertz and other pioneer experi-
menters, with their wave lengths
of but a fraction of a meter, even
our short waves below 5 meters
weuld be considered relatively long
waves. In terms of the early trans-
oceanic radio experiments, our
present broadcast band of 200 to
550 meters might be considered de-

cidedly short waves. But in terms
of our present radio art, wherein
we cover the wave length spectrum
from 5 meters or 59,960 kilocycles
to well above 10,000 meters or 30
kilocycles, we consider anything
below 200 meters, or 1,500 kilo-
cycles, as short-wave radio. And
below 5 meters, we refer to ultra-
short waves.

It is well to take this opportun-
ity of thanking the radio amateur
for what he has done in the matter
of short-wave developments, in
addition to his other untold contri-
butions to the radio science. Let
us not forget that it was the radio
amateur, forced to vacate the band
now occupied to a large extent by
radio broadcasters, who explored
the possibilities below 200 meters.
And as the radio amateur has been
jostled along from one wave band
to the next lower wave band, each
time seemingly threatened with
practical extinction, because of the
unknown conditions existing in the
virgin radio territory, he has gone
ahead and blazed the trail so that
others might follow. Usually the
amateur’s reward has been a “dis-
possess notice’”! But when radio
history comes to be written, a per-
petual monument will be erected to
him in many of the wave length

wwWwW americanradiohistorv com

—Editor.

SHORT WAVE
POSSIBILITIES

and

PROBABILITIES

By Lee de Forest, Ph.D.

bands, due to his wonderful pio-
neering efforts. Today, radio ama-
teurs are making history on the
80-meter, 40-meter and 20-meter
bands, and the more intrepid of
their number are now exploring
the uncertain region below 5 me-
ters.

De-bunking Short Wave Radio

Due chiefly to the radio ama-
teurs, short-wave radio has heen
de-bunked in late years to the point
where the veriest layman can now
enjoy short-wave thrills. We may
recall the situation a few years
ago, when short-wave radio was
considered nothing short of black
magic. Those desiring to invade
this mystic territory were obliged
to feel their way by the old cut-
and-try method. Coils had to be
individually wound for the pur-
pose. Variable condensers were
generally standard devices with
some of the plates removed to re-
duce the capacity. The vacuum
tubes had to be selected by the trial
and error method, the bases re-
moved and the terminals arranged
in pig-tail fashion to reduce inter-
capacity. Many a good tube, I
fancy, was sacrificed on the altar
of short-wave experimentation,

(Continud on page 79)
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The experimental flying radio laboratory

of the Radiomarine Corp., of America, is shown above.

The black arrow shown

near one of the landing struts indicates the wind-driven dynamo, which supplies the current for the radio transmitter.

L

Yd oS5t

100 watt, short-wave R.C.A. transmitter for use on aireraft, comprising vacuum
tube equipment in ventilated case with suitable mounting; microphone and
headphone, together with switching keys.

equipment is shown in the accom-

panying pictures. The picture at
the top of the page shows the flying lab-
oratory of the Radiomarine Corp., of
America, with wind-driven dynamo which
supplies the current for the transmitter,
etc., indicated by the arrow just ahead
of the landing strut. The receiving an-
tenna is indicated just above the center
of the fuselage by thc figure 2. The photo
in the -~ 2r of t' = page shows the 100
watt © witter  -hile the lower photo
shows uvae aireraft ves-iver suitable for
a range of /% to 1200 meters. One of
the interesting things about this aircraft
radio receiving set is that it can be placed
in any part of the 7lane out of the pilot’s
way, and the tunring and volume controls
are taken care of by the small box with

Lt

‘Short-wave R.C.A. aircraft receiver

with remote control dials at left of

picture. The set itself can be mounted

in any part of the plane, and this

receiver covers a wave band between
45 and 1200 meters.

SOME of the latest aircraft radio

When Radio Takes
to the Air

iy Sty

the. dials on it, illustrated at the left of
the picture. Flexible shafts connect the
control dials with the receiver, which is
resiliently mounted with rubber and
other means of support, so as to minimize
any shocks.

The arrangement of the transmitting
antenna on the plane is shown in the
photo at the top of the page, and the re-
ceiving aerial, of the latest type, is indi-
cated by the figure 2 in the picture of the
plane. This receiving aerial or mast,
about 8 feet in length, comprises a spar
or strut of streamlined shape, along
which there is run a wire which forms
the antenna. The streamlined strut cuts
the air with minimum resistance and sup-
ports the antenna. Instead of a ground,
the metal framework of the plane and
the engine, etc., are all bonded together
and form what radio operators term a
counterpoise.

www.americanradiohistorv.com
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A Treatise on Short Waves

By
DR. H. BLEY

Consulting Engineer, Dresden, Germany

The author gives a brief history of short-wave development,
then discusses the propagation of short waves versus long
waves—the effect of the Heaviside layer—type of aerial
best suited for short-wave operations—role of the quartz
crvstal to steady oscillation—newest short-wave recervers

FTER the opening of the trial
A operation of the German
international short wave
transmitter at Kodnigswus-
terhausen near Berlin, on the 26th
of August, 1929, using a wave
length of 31.38 meters, short wave
reception has become the common
possession of the great number of
German radio listeners at home
and abroad. At present the pro-
grams of this famous German sta-
tion are reported daily in many
papers. Since there are essential
differences between short and long
waves, relative to transmission, the
construction of apparatus, ete., we
shall accordingly go into some de-

tail as to the peculiarities of short
waves, for the purposes of installa-
tion and alteration.

Radio comimunication takes
place, as is well known, by trans-
versal electromagnetic oscillations.
For distant communication there
were formerly used only wave
lengths from about 19 kilometers
down to 11 kilometers, for radio
those from 2650 meters down to
200 meters, An important supple-
ment to both fields is now being
formed by short waves, the field of
which lies from 100 down to 10
meters. How the oscillations used
for communication, more especi-
ally the short waves, are arranged

in the scale of octaves of the other
electromagnetic oscillations, may
be observed from Fig. 1.

The only electromagnetic oscil-
lations directly perceptible to our
senses are the heat rays and the
narrow band of visible light rays,
while in the case of other oscilla-
tions, including accordingly short
waves, we must for this purpose
cause a transformation of energy
by special technical apparatus.

Historical Development
The merit of having first given
a practical proof of the signifi-
cance of short waves for the bridg-
ing of great distances with slight

—~— RADIO _——
TECH.
—ALTERNATING —
GRS <HEAT RAYS -
TELEPHONE sl v
CURRENT WAVES o Lg %
w
ELEcTRIC | SHORT ™ | & .
ILLUMINATION LONG ULTRA- SHORT 'g:%?' & = e XAa——
> ol 2
ELECTRIC N | ©
RAILWAY 5*‘-‘ » A 2
.;5 0 & [1'4
5 1 Sl g
S| 3
b3
g
U]
|1 | l
LU | l 1 Ry
100DSREIMEABI6 814 2 | 1255 64 |6 4 | 1256 164 16, 4 1 256 64 16 14 | 25 64 6 4 1 256 B4 116 4 1 256 64 i5 |4 | A=
) 1 | i
210%m §000Km 315Km  20Km 0m  m mm Iy TSOmp  20mp (006 enpr
WAVE LENGTH 1000 Km 1Km | Im y Imm e ;%""‘ imje '
T P [ | Uewe | A
8% S0 600 15000 316° 3107 510" 0% 440* 154" 107 1p*
FREQUENCY 300 300000 3108 3" 31014 3107 310 **HeRTZ

Fig. 1. The diagram above shows a comprehensive scale in octaves of electro-magnetic oscillations or vibrations.

The fre-

quency on the lower line is in cycles per second, the word “Hertz” at the end of the line being the German way of indicating
vibrations per second. Note the considerable part of the spectrum of vibrations occupied by radio waves; also in contra-

distinction, the relatively small part of the spectrum occupied by the visible vibrations.

The positions occupied by X-rays,

heat rays, telephone currents, etc., in the vibration spectrum are also indicated.

www americanradiohistorv com
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expenditure of power belongs to
the radio amateurs, especially
those in America. By a series of
experiments, first in America, then
from America across the Atantic
to Europe, they demonstrated that
even if permanent connections be-
tween distant places are not pos-
sible, still at times we can tele-
graph successfully with very slight
amounts of energy.

Encouraged by these initial suc-
cesses, in Germany particularly,
Telefunken, Lorenz, and Aheno, in
close cooperation with the Reichs-
post and the German Institution
for Experimental Aeronautics, de-
veloped short wave technology to
an important branch of communi-
cation, aided by the fundamental
scientific researches of Prof. Esau
of Jena, Prof. Barkhausen of
Dresden, and others.

The Difference Between Long and
Short Electromagnetic Waves
For a number of years very long

waves were preferred for interna-

tional communication. They make
possible a dependable continuous
communication during the entire
day at all times of year. They also
follow the curvature of the earth
better than short waves. The long
waves have, however, also very
considerable technical and eco-
nomic disadvantages. For ex-
ample, the radiation of the trans-
mitting aerial and consequently the
economy of operation greatly de-

- 2 }

1 Fig. 2. This photograph

shows the appearance of a
German - built, 2 watt,
short wave transmitter,
this particular transmit-
ter with operating key
shown at right of the pic-
ture being the one used on
the famous dirigible “Graf
Zeppelin”. The dials for
tuning the condensers in
the short wave transmit-
ter are the usual type and
necessary milliameters are
incorporated on the panel,
together with filament re-

sistance controls, etec.

crease with increased wage length.

Thus in radio communication
between Nauen and Buenos Aires,
with a wave length of 20 kilo-
meters, an effective antenna height
of 150 meters, with 500 amperes
antenna current; of 440 kilowatts
input, only 22 kilowatts or 5% of
the power applied to the antenna
was radiated out. With a 75 meter
wave length, an effective antenna
height of 15 meters, with 5 am-

13

On its first crossing of the At-
lantic QOcean the giant dirigible
“Graf Zeppelin” had on board an
experimental short wave {trans-
mitter of only two watts power
(see Fig. 2). This little trans-
mitter was heard by the DVL sta-
tion at Adlershof, near Berlin, up
to a distance of about 6,000 kilo-
meters (about 3,600 miles), that
is, almost up to the time the dirig-
ible reached the American coast.

By increasing the short wave
power up to a few kilowatts, it is
easy to encircle the earth several
times, as is shown in the oscillo-
gram, taken in Geltow near Berlin,
of the short wave transmitter in
Rio de Janeiro (see Fig. 3).

In the short wave field atmos-
pheric disturbances are much less
pronounced, and are of essentially
shorter duration, than in the case
of long waves. Furthermore the
speed of telegraphy may be in-

Fig. 3. A most astonishing oscillogram or graphic curve showing the actual
record of a radio signal which has encircled the earth not only once, but twice!
In the illustration, a and b indicate the signals arriving over the shortest path;
¢ and d indicate the signals which went around the earth once; while ¢ and £

are the records of the radio signals which went around the earth twice!

peres current strength, of 5 kilo-
watts about 1.6 kilowatts or ap-
proximately 30% of the power used
resulted in actual radiation. As
may be seen from the above illus-
trative figures, the chief advant-
ages of short waves are these: that
one can get along when using them
with much less transmitter energy
than in the case of long waves, and
the antenna can be lower.

———5

i'LO\NER LmMIT OF
HEAVYISIDE LAYER

RECEIVER
\

3 Fig. 4 shows the

L 2 action taking
! place in the trans-
1 mission of a short

wave, the wave

rising from the

transmitter aerial

TRANSMITTER striking the
e Heaviside layer
and being reflect-

T AN LY 2k -drig A AAL AL D
¢’'g K

ed downward.
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creased to twice or thrice what it
used to be, whereby for the first
time a practical step has been
taken toward telegraphic typewrit-
ing and television. The fact that
in the band of short waves the
wave spectrum can be occupied
much more closely with waves than
in the bands of the medium or even
the long waves, is a point in favor
of the introduction of short waves
in radio. Likewise much simpler
sets suffice for the production and
reception of short waves than in
long wave communication.

On the other hand the short
waves also have certain disadvant-
ages. First of all comes the great
difference in the reception strength
by day and by night in the case of
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Figs. 5, 6 and 7 above, reading from

top to bottom, show the variation in

strength of electric field, together with

distance in miles range, for different

hours of the day, the day being based

in this case on a clock dial numbered
from one to twenty-four.

one and the same wave length,
which in many wave lengths is un-
pleasantly noticeable, and is some-
times so great, that the sound
strength sinks to inaudibility, once
daylight prevails in only a part of
the space which is being bridged.
By a proper choice of wave lengths
and by increasing the energy, one
can, however, in great measure,
eliminate the differences in loud-
ness between daytime and night
fime, in a given instance by chang-
ing from the shorter “day wave”
(10 to 30 meters) to the longer
“night wave” (30 to 70 meters).

A further disadvantage of short
wave communication is this: that
it demands very sharp tuning and

SHORT WAVE CRAFT

a much greater regularity of wave
length, than long wave communi-
cation. While with a wave length
of 15,000 meters (the frequency
being 20 kilocycles), clear recep-
tion is possible with frequency
variations up to .5%; this limit in
the case of work with a 30 meter
wave length (the frequency being
1.10* kilocycles) amounts only to
.001%. Such a high degree of
regularity can, of course, only be
attained by special means.

Short wave transmitters cannot
have their direction determined, a
point which is to be regarded as
partly advantageous, partly disad-
vantageous.

The Propagation of Short Waves
For the propagation of short
waves other laws hold good than
in the case of long waves. The
formula given by Dr. L. W. Austin
for the strength of the field of the
oscillation arriving at the point of
reception, which is a general truth
for any long waves, is no longer
true in the case of short waves.

+—+-+- -hla.uen-IZ’ekim;*""~
+4+4444 +  «-Osaka

v v-CapeTown
*-Bandoeng

June—July, 1930

In the communication between
Nauen and Buenos Aires on a wave
length of 70 meters, it has been
determined that the strength of
field measured in Buenos Aires, for
instance, is about 10** times as
great as it would have had to be
according to the Austin formula.
How is this amazing difference to
be explained?

According to a theory generally
recognized as valid, the waves
radiated from an antenna may be
divided into so-called ground waves
and space waves; that is, part of
the waves follow the surface of the
earth, while part on the contrary
go out from the transmitting an-
tenna into space. The division of
ground waves and space waves at
the attainable limit of distance is
dependent on the wave length, the
form of the antenna, and the ex-
citation of the latter. In the case
of long waves, ground radiation is
predominant; in the case of short
waves, space radiation.

The absorption of the waves in
the ground inereases with inereas-

=----c----Nauen - Sydney
_____ « «-CoramHill
e g =« -Rio De Janesro
sreemmeee—es * ¢ - Buenos Aires

Fig. 8 above shows in very interesting fashion how strongly dependent distant
communication by short waves is upon the time of year and the circumstances
of whether the stretch lying hetween the transmitter and the receiver is simul-

taneously illuminated as bright as day, or whether it is in darkness.

This

diagram’ indicates the number of hours daily possible for communication with-
out change of wave length, in the case of some short wave, long distance com-

munication systems.

The best result is ebtained between Nauen and

ape

Town, South Africa, since both these stations have day and night at almost
the same time.

wwWw americanradiohistorv com
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ing frequency. Short waves are
accordingly subject to an especially
strong absorption in the ground.
The range of the ground radiation
therefore decreases with decreas-
ing wave length.

Furthermore, the curvature of
the earth’s surface and the conduc-
tivity of the ground exert a pro-
nounced influence upon the effec-
tiveness of the ground wave. The
shorter the wave is, the greater its
difficulty in following the curvature
of the earth. Mountains strongly
screen off the ground radiation of
short waves. On the other hand,
good conductivity of the ground
favors the ground radiation, es-
pecially if the conductor lies in the
direction of the receiving station

conductors).
Good conductors (including rivers)
which lie across the direction of

(telegraphy along

propagation have, however, a
strongly damping effect.

That besides the ground radia-
tion there is also a space radiation
present was satisfactorily proved
by measurements on airships
(DVL). The bridging of immense
distances with very low power can
only be explained by the fact that
the waves on their way between
the transmitter and the receiver,
as long as thev move in space, are
subject to extremely slight absorp-
tion. Space radiation, however,
can only strike an antenna located
on the ground if at least a part of
the waves are directed off toward
the earth.

It is assumed that the waves
radiated forth below a sometimes
limited angular field, are bent back
to earth from a layer located some
90 to 130 kilometers above the
earth. This layer, called the
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Fig. 9 at right shows a
Junkers airplane fitted
with a dipole antenna for
carrying on short wave
communications. A great
amount of work is being
carried on by engineers
with short waves for both
aircraft transmission and
reception in this country
as well as abroad. The
latest idea is toward the
elimination of the trailing
antenna,

Heaviside layer, is higher by day
and in the summer than by night
and in the winter. The waves
leaving almost perpendicularly to
the surface of the earth go out into
space and are lost for reception on
earth. For the sake of simplicity

N
|

Fig. 10 at left shows a
short wave ground station,
with dipole antenna and
feeder line connecting the
right and left limbs of the
antenna proper, to the
short wave station appa-
ratus. Wood masts are
preferred for short wave
antennae.

reflection instead of divergence is
shown in Fig. 4. The waves reach-
ing the earth again describe on it
more or less spherical zones, con-
centric to the transmitting an-
tenna; we call these distant zones.
Between the first distant zone and
the ground radiation of the trans-
mitting antenna lies the first dead
zone, in which no radiation, or only
an extremely weak one can be
demonstrated.

Since the shorter wave lengths
are bent less than the long ones,
the diameter of the dead zones de-
pends on the wave length. The
transition from the ground radia-
tion to the dead zone and thence
to the distant zone is, of course,
gradual, since for one thing waves
cannot be radiated from an an-
tenna at a sharp angle, and for
another thing the Heaviside laver
possesses a certain depth. This is
also the reason why the distant
zones show a certain breadth.

Once space radiation is again
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deflected back to the earth, which
is demonstrable with waves from
1,000 meters down to 10 meters,
we must count on the occurrence

of the fading effect. These disap-
pearance phenomena can be com-
pletely checked by the use of short
wave transmission. Apparently
there are ravs which, repelled from
the antenna at various angles,
reach the earth on paths of differ-
ent length. If their difference in
course on reaching the receiving
antenna amounts to 180 degrees,
an extinguishing of the field takes
place at the receiving antenna. The
disturbance is especially strong at
the boundary line between the dead
zone and the distant zone (this be-
ing called the fading zone), be-
cause there the possibility of the
formation of fading phenomena is
especially great, in consequence of
sudden changes in the height of
the Heaviside layer.

Extensive experiments for the
investigation of the dead zones
were commenced in recent years
by the DVL, using a Junker plane.
The strength of sound reception
was determined, once at a constant
distance (500 kilometers) during
the course of 24 hours; the other
time only during the day at vary-
ing distances, for various wave
lengths. A two watt airplane
sender was used in this experimen-
tation.

The investigation of the recep-
tion relations at still greater dis-
tances, showed that there are al-
ternately several dead zones and
reception zones. A ship with a
transmitter operating on a 12
meter wave length found the fol-
lowing zones: the first distant re-
ception zone, 1,100 to 4,500 miles;
second dead zone, 4,500 to 5,000
miles ; third distant reception zone,
beyond that. (A mile is 1.6 kilo-
meters.) One can explain the
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manifeld alternation of dead zones
and reception zones only by assum-
ing a manifold deflection in the
Heaviside layer and reflection back
to the earth. The breadth of the
dead zone increases with increas-
ing distance from the transmitter,
which agrees well with what was
said above and the observations
made.

There is exemplified an extra-
ordinarily striking indication of
the dependence of the -loudness of
reception on the distance and the
time of day in Figs. 5, 6, and 7,
for three different wave lengths.

The strong absorption of the

SHORT WAVYE CRAFT

Fig. 11. This inter-
esting diagram of an
aerial shows the
Telefunken short
wave antenna used
at Nauen, Germany.
The connection of the
feeder or transmis-
sion line to the two
limbs of the antenna,
is clearly shown. The
dotted lines are non-
radiating supports.
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ground radiation, which alone is
effective up to about 100 miles
{with wave length 33 meters) or
200 miles (with wave length 66
meters), is expressed in the initial
strong sinking of the sound
strength., A pronouncedly dead
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SHORT WAVES IN GERMANY

‘ Some of the most interesting re-
! searches imaginable are being made
‘l with short waves in Germany.

SHORT WAVE CRAFT will report
thiese experiments and results

right along. You cannot afford to

“ miss these timely and valuable
articles.

e il _|

stance of whether the stretch ly-
ing between the transmitter and
the receiver is simultaneously illu-
minated as bright as day or is in
darkness.

Fig. 12. In the case
of an antenna rad-
iating in all diree-
tions, the earth is
encircled forward
and backwards as
well, so that at the
point of reception

the identical sig-
nals can modulate
and disturb each
other. In the graph
at the right, the
signals arriving by
the shortest path
are designated by a
and b. the signals
cominginbackward
by a1 and by.

zone (weak In reception) is first
demonstrable in the case of the 33
meter wave. The first dead zone
begins the sooner and is the wider,
the shorter the wave length is.
Once the space radiation alone is
effective, within the individual
zones of distant reception the dis-
tance has practically no more in-
fluence on the loudness of the re-
ception. It was furthermore de-
termined that the strength of the
distant reception is independent of
whether the radio work is done
over land or over water.

From Fig. 8 we perceive how
strongly dependent distant com-
munication by short waves is upon
the time of year and the circum-

Fig. 13, at the left, shows a Lorenz
2-watt, short-wave portable transmit-
ter. In this apparatus, which is shown
here with demountable legs, the trans-
mitter and the sourcesof power areall
combined into a single container. The
ground radiation of this transmitter
permits telegraphy up to about eigh-
teen miles. After bridging first dead
zone, they can be heard by space radia-
tion, up to several hundred miles.
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This indicates in a polar diagram
the number of hours daily possible
for communication without change
of wave length in the case of some

short wave, long distance com-
munication svstems. The best re-
sult is obtained in the communica-
tion between Nauen and Cape
Town, which is almost right along
a degree of longitude of the earth,
since both these stations have day
and night at almost the same time.
On the contrary, in the stretch
from Nauen to Osaka (Japan),
which is in the direction of a de-
gree of latitude, satisfactory radio
communication is only possible for
very few hours a dayv. For another
thing, with just this line of com-
munication, which runs in the
northern hemisphere. it appears
that in the dark winter months the
daily hours of communication are
much greater in number than in
the summer. As was ~lready men-
tioned above, the number of daily
hours of operation may be in-
creased by change of wave length
within certain limits.
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For every short wave there is a
definite angle whch the waves leav-
ing the transmitting antenna form
with the horizontal, above which
there can be no deflection at all.
(Compare ,in optics, the case of the
diver under water.) The conse-
quence is that not only outside the
short wave band (from 100 meters
down to 10 meters) but also above
a definite angie of radiation, dif-
ferent for each wave, there is no

poss:bility at all of short wave dis-
tant transmission to stations on
the ground.

Aerials

In the case of the first short
wave experiments, there were used
as aerials the same types of an-
tenna (T-antenna, L-antenna, etc.)
as in ordinary radio with continu-
ous waves, and thereby astonish-
ingly great distances were .bridged.
When a more exact investigation
of ihe propagation of short waves
had been made, preference was
given to forms of antenna with
predominantly high space radia-
tion, thus arriving at the dipole
antenna, which is now used almost
exclusively for short wave trans-
mitting and receiving stations.

The dipole is a symmetrical form
of antenna, in which antenna and
counterpoise consist of a straight
wire, the length of which is made
about equal to half the wave length,
and which is also oscillated in a
half wave length. Accordingly,
for low power, the short wave an-
tennas are small and simple to
construet. They may be put on
airplanes and airships and are es-
sentially superior to the antennas
previously used and which were
towed after the ships. (See Fig.
9.)

One must exercise special care
in building and making the con-
nections to the antenna, having the
best of insulation and placing the

ZurAntenss
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aerial sufliciently far away from
any grounded conductors; since
otherwise, with the extraordinarily
high frequency of the short waves,
the electrical losses will mount to
a prohibitive degree.

Likewise the dipole and the con-
nection must be under good ten-
sion, since variations in capacity
in the case of the extraordinarily
sharp tuning of the short wave
transmitter, would render opera-

Fig. 14 at the left shows hook-
up of quartz crystal to
vacuum tube, for the purpose
of stabilizing the oscillations.
In this diagram as well as
the one below, zur antenne
means ‘‘to antennae”. For
technical reasons these quartz
crystals can be used only
down to a natural oscillation
of 40 meters.

tion free from disturbance impos-
sible.

If to increase the range one
wants to put the dipole at a great
distance from the earth, to avoid
energy losses, one must provide
two connection wires running
about 10 centimeters apart, of the
Lecher wire type, in such a manner
that vertical waves arise in them.
The supporting of these wires must
take place at the points of junction
(see Fig. 10). The simultaneous

tlg
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point of reception the identical
signals can modulate and disturb
each other. In Fig. 12, at the top
the signals arriving by the short-
est path, are designated by a and b,
the signals coming in backward by
a' and b!. This concerns the short
wave transmitter at Buenos Aires,
S. A, the signals of which have
been recorded oscillographically in
Geltow, near Berlin. These echo-
like disturbances have been suc-
cessfully eliminated by means of
reflecting antennas. As reflectors
there are used for this purpose re-
flector wires, which are stretched
behind the antenna at a definite
distance depending on the wave
length; and they possess the same
dimensions as the antenna itself.
These reflector wires, for one
thing, screen off the backward
radiation almost completely; and
for another they intensify the for-
ward radiation, as in the case of
light, as may be seen from the
lower part of Fig. 12. If one
imagines the plan of the Telefun-
ken antenna of Fig. 11, as drawn
with another one close behind it,
one gets a representation of the
very complicated antenna construc-
tion of a large short wave station.

The Transmitter

The undamped tube transmitter
exclusively dominates the field of
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Fig. 15 shows frequency multiplier circuit for use with quartz
crystal. In this the fundamental frequency of the crystal stage 1s
doubled, by using the over-oscillations in the first intermediate cir-

cuit. when this is tuned to the double frequercy.

In the second

intermediate circuit, there doubling is again resorted to.

feeding of several dipoles, accord-
ing to the scheme of Fig. 11, affords
a further increase of energy.

As was mentioned earlier, by
using a few kilowatts of power,
one can encircle the earth several
times. In the case of an antenna
radiating in all directions, the
earth is encircled forwards and
backwards as well, so that at the
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short waves. The short wave
transmitters have essentially
smaller coils and condensers, cor-
responding to their smaller wave
length, and are therefore simpler
and lighter than the long wave
radio transmitters. In small trans-
mitters one can use ordinary re-
ceiver tubes as transmitter tubes;
for sources of current,.one may use
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small storage batteries to heat the
filaments; and dry cells for the
anode current. This makes the
entire sending apparatus easy to
move about. Fig. 13 shows such a
station, in which the sender and
the sources of power are all put
into one single container.

The ground radiation of this sta-
tion permits telegraphy up to about
30 kilometers (18 miles). After
bridging the first dead zone, such
transmitters, in consequence of the
then effective space radiation, can
be heard well up to many hundred
kilometers (several hundred
miles).

The supreme demand for main-
taining a constant frequency on
the short waves can only be at-
tained by the aid of quartz crystals.
These crystals have the property of
oscillating, according to their
lamellar strength, with a natural
frequency whieh is regular and
constant to a high degree, once
they are given a little electric po-
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tential (this is an example of ap-
plying piezo-electricity).

Fig. 14 gives the hook-up of a
transmitter with quartz erystal
control.

For reasons of solidity and of
the technology of operation, such
quartz crystals can be used only
down to a natural oscillation of 40
meters. To produce still shorter
waves one uses multiplication of
frequency, according to diagram
15. In this the fundamental fre-
quency of the crystal stage, is
doubled by using the over-oscilla-
tions in the first intérmediate cir-
cuit, when this is tuned to the dou-
ble frequeney; in the same way in
the second intermediate circuit,
there doubling is again resorted to,
relative to the first intermediate
circuit, and so forth. Thus for ex-
ample with a wave length of 40
meters in the crystal stage, one al-
ready hasthe wave length of 10
meters, by the second intermediate
circuit. The tubes coming after
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that are then mostly used to in-
crease the power.

The great short wave stations
and the newest short wave trans-
mitters are built on this prineiple.

Since the transmitter tubes of
the individual stages and the tubes
for telephonic modulation, require
different potentials of filament,
anode, and grid, while at the same
time there.is mostly used as anode
potential rectified alternating cur-
rent, the transformers requisite
for supplying a great short wave
station, along with the switeh-
board, take up many times as much
space as the actual transmitter it-
self.

Receivers

Likewise the short wave receiv-
ers are simpler and lighter than
the long wave and regular radio
receivers, since the requisite tun-
ing devices (ecoils, condensers,
ete.), become smaller with the
wave length. Fig. 17 shows the
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Fig. 16, One of the most powerful “short-wave” transmitting stations in the world—that connected with the radio system

at Nauen, Germany.
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receiver corresponding to the
transmitter shown in Fig. 13. To-
gether they make up the Lorenz
(German make) short wave, two-
compartment set.

This receiver is a three tube set
with audion (vacuum tube) and
two low frequency stages, a hook-
up which, because of its simplicity
and power has proved best for re-
ceiving short waves, both from the
listener’s viewpoint and that of
home construction as well. The
fine adjustment of the capacitive
tuning apparatus is of great ad-
vantage, with the sharply defined
transmitter wave. High frequency
amplification is avoided as much
as possible, using rather the inter-
mediate frequency stages. Thus
the Beelitz short wave receiver for
large stations, which is used in the
communication between Nauen
(Germany) and Buenos Aires (S.
A)), has four high frequency
stages, As receiver tubes there is
no question about the suitability of
the normal radio tubes usual in the
trade.

In the case of low power, one
can easily put transmitter and re-
ceiver, along with the sources of
power, all in one container; as is
the case with the one-compartment
set designed and built by Lorenz
(Germany), (Fig. 18).

This little set, with only two
watts antenna power, permits the
bridging of distances up to 30 kilo-
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meters (18 miles), in the case of
telegraphy, by means of ground
radiation; while in the case of
telephony, conversation can be
carried on up to the range of 4
kilometers. (This must be done
alternately, taking turns at using
the transmitters.)

Communication directly back
and forth and dialogue by tele-
phone (as in the ordinary manner)
demands, to be sure, the separa-
tion of the transmitter from the
receiver; still, in the case of rather
low power, as with the two-com-
partment set shown in Figs. 13
and 17, a distance of a few meters
(1 meter 3.2 ft.) is enough. The
sender operates with the normal
dipole aerial, while the receiver is
advantageously connected with a
loop antenna. If the difference in
wave length between the sending
and the receiving is kept greater
than 2 meters, separating the ap-

AUTHORS—ATTENTION!

The Editors will welcome all
sorts of articles on short wave
transmission and reception,
whether designed for radiophone
or code. All articles accepted and
published will be paid for at regu-
lar space rates. We particularly
desire articles describing how to
build sets, accompanied by good
photographs and diagrams.

Address all communications to
The Editor, Short Wave Craft.

Fig. 18 at left shows re-
markably compact short-
wave transmitter and re-
ceiver, all combined in one
portable case, as built by
the Lorenz company. This
portable cabinet contains
all the sources of power
for the tubes, including
high voltage plate current.
The transmitter is fitted
with telegraphie signalling
key and also a microphone
for transmitting the voice
when desired. Necessary
milliammeters for reading
the vacuum tube currents
are mounted on the instru-
ment panel, as well as the
tuning dials for the re-
ceiver. This portable set
with hut 2-watts antenna
power permits the bridg-
ing of distances up to
eighteen miles by ground
radiation alone.
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Fig. 17.
built in two compartments,

Short-wave radio receiver,
by the
famous Lorenz concern of Germany.
This set works with the transmitter
shown in Fig. 13.

paratus merely 2 meters (6% ft.)
is sufficient to permit regular con-
versation in the usual manner.

Fields of Use

Short waves have reached their
greatest practical significance in
long distance communication. All
the larger countries, especially
those with many colonies, have
provided permanent short wave
communication lines, both for tac-
tical and economic purposes, within
their own borders and also to com-
municate with their most distant
colonies. Besides. international
short wave radio, provides that
every person away from his native
land can stay in close contact with
his country.

In the case of scientific expedi-
tions in pathless lands, a small
short wave station often provides
the only connection with the base.
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HOW WOULD YOU LIKE TO OWN THIS SHORT-WAVE RECEIVER?

Well, radio enthusiasts, we have to admit here's the short
wave radio receiver we have always dreamed about!
ploys 12 vacuum tubes and it is used in listening to short
wave stations all over the world by Dr. Reissner in his labo-

SHORT WAVE CRAFT

It em-
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ratory located at Zehlendorf, Germany, near Berlin. The

short wave tuning stages are observed at the extreme right,

while the audio frequency amplifier is shown at the left.
Loops are used a great deal for short wave reception.

Short Wave News from Germany

Giant Short Wave Receiver

R. REISSNER'’S radio station

in Zehlendorf, Germany, is
reputed to be the most complete
experimental laboratory in the
world. The entire equipment is
contained in the basement of a
small house and every effort has
been made. to produce ideal condi-
tions and facilities of every variety
installed. Special materials have
been employed to make the floor,
ceiling and walls sound proof. Here
broadcasts from every point, trans-
Atlantic included, are received in
a profusion of languages. German
broadcasting stations receive re-
lays of important messages from
Zehlendorf.

A New Short Wave Transmitter
in Prague

E have just been informed

that a new short wave trans-
mitter is to be put in operation in
Prague. The wave length will be
60 meters (corresponding to 4997
kilo-cycles) ; transmitting will take
place between the hours of 17 and
22 o’clock (hours numbered 1 to
24).

More Than Five Hundred Amateur
Senders in Russia

The Russian government is re-
ported to have become very friend-
ly to the amateur transmitting sta-
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tion movement. It is encouraging
all the lovers of radio to establish
amateur stations. Consequently
the number of such stations has
greatly increased in the last few
months, It is now said to be over
500.

On a Wave Length of 7
Centimeters!

Prof. Protoff has been making
successful experiments in the Rus-
sian government laboratories at
Nizhni-Novgorod on waves of 7,
12, and 19 centimeters (1 inch —
2.54 ¢ms.). 1t is reported that he
has been successful in communi-
cating thousands of kilometers
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(1 km. — .6 mile), on these ex-
tremely short wave lengths, with
an energy of only 20 watts. It
seems as though one might well
append a question-mark to the last
part of this new item.

18,000 Kilometer Amateur
Communication

The Argentine amateur station
LU2CA succeeded in maintaining
for about an hour a conversation
(back and forth) with the expedi-
tion recently engaged in seeking
the survivors of the “Italia” north
polar expedition. The distance
bridged was about 18,000 kilo-
meters.

Berlin Radio Amateur Sentenced

In the Charlottenburg court the
Berlin amateur, Walter Scheibner,
who had been sentenced to five hun-
dred marks fine and the confisea-
tion of his set, had a technical
hearing. In the first trial the
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president of the German Society of
Radio Engineers had petitioned
this hearing on the ground of the
slight offense (interference). 1t
actually came out that the radio
disturbances attributed to Scheib-
ner did not come from him at all,
but from another amateur who had

IN THE NEXT ISSUE:

| German short wave advances:

Short wave reception with super-hetero-
dynes and neutrodynes, by Fr. Scheuer-
manh.

The influence of the earth’s atmosphere |
upon the propagation of short waves, by
J. Fuchs.

A three-meter transmitter and receiver.
by Dr. Karl Stoye.

called up Scheibner. Various ex-
perts were invited to the hearing,
among them Director Haanemann
of the C. Lorenz Co. and the physi-
cist, Dr. Max Arndt. Haanemann
and Arndt were in accord in
stating that only the work of ama-
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teur transmitters had directed
science and industry to the field of
short waves. Both considered the
inclination of German radio ama-
teurs toward such experiments
extremely important from the
technical angle. To justify his
transmitting experiments Scheib-
ner pointed out that he had discov-
ered a great improvement in an
existing method of modulation.
For obvious reasons he declined to
answer the query of the judge re-
garding the nature of this im-
provement. The proseeution con-
sidered proper a fine of 50 marks
and the seizure of the set. The
court decreed a fine of 20 marks
and confiscation of the transmit-
ting apparatus. There is a highly
remarkable sentence in the de-
cision: This decree is to have a
warning effect, and therefore one
must suffer for all!—Scheibner,
through his attorney, entered an
appeal against the sentence. We
shall later report the outcome.
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Photo above shows two German physicists in one of the lead-
ing German laboratories, where research is carried out on
short wave reception. As one may see from the picture the
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Germans frequently use loops for short wave reception. A
great deal of the German short wave receiving tests are
carried on by means of loops—a hint to we Americans.
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Etfect of Magnetic Storms
on Trans-Oceanic Short Waves
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The photo-diagram above shows the general plan of short wave operation as

carried out by the National Broadcasting Company between London and New

York. Different short wave lengths are used for different seasons and different

hours of the day, the wave length being chosen to fit changes of season and time.

A certain wave length which operates very well for a number of hours during

the day time, may not come through well at all at night time, or even at a dif-
ferent time of the day.

N enemy more difficult to
A cope with than static con-
fronts radio engineers
when they venture into the field of
international program exchanges,
according to C. W. Horn. general
engineer of the National Broad-
casting Company. The new enemy
is the so-called magnetic storm, an
effect known to electrical engineers
for vears.

“We have known for many vears
that the magnetic storms affect
land-line communications to quite
an extent and influence delicate in-
struments, such as ships’ com-
passes,” said Mr. Horn. “How-
ever, it is only in recent years,
since the advent of long-distance
radio communication, particularly
on short waves, that we have no-
ticed any great effect from this
source.

“It is a peculiar fact that the
magnetic disturbances act differ-
ently in the case of long waves.
Dr. L. W. Austin, of the Bureau
of Standards, who has been mak-
ing measurements for many vears
on long waves, reports a general
increase in signal strength at about

the time that magnetic disturb-
ances take place,

“We have found that these dis-
turbances react in just the opposite
manner on short waves. That is,
they reduce the signal strength
very greatly and seem to offer an
impedance to the passage of the
wave.”

The uncertainty as to when
magnetic storms may be expected
makes it difficult to plan trans-
Atlantic program exchanges in ad-
vance, Horn explained. Twice last
winter the National Broadcasting
Company’s attempts to relay Euro-
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Ar. C. V. Horn, general engincer of
the National Broadcasting Company,
gives us in the following article some
very illuminating information on the
difficulties of short-wave transmission
across the Atlantic Ocean. Mr. Horn
discusses mmagnetic storms, the advan-
tages of short waves for long distance
vperations and other vital factors which
all of us want te know about.

pean programs in this country
were defeated by magnetic storms,
which attacked the programs com-
ing from England and Germany,
and made it impossible to pick
them up on this side of the ocean.

Static is an enemy which engi-
neers believe can be partially con-
quered. Static does not reduce the
strength of the signals, but is an
interference, manifesting itself in
the form of noise. It is conceiv-
able that programs might be
broadcast at such high power that
the interference from static might
be reduced to a point where it
would not be objectionable. 1In
other words, static might not be
eliminated, but it might possibly
be weak in ratio compared with the
signal strength.
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The diagram above shows how the broadeasting was picked up on short waves
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No one really knows much about
the causes of magnetic storms, ac-
cording to Horn, but there seems
to be a general belief among scien-
tists that the sun spots, of which
so much has been heard in the last
few years, are responsible to a
large degree. During the periods
of greatest sun spot activity the
earth is bombarded by streams of
electrons, which react upon the
magnetic lines of force surround-
ing the earth. The aurora borealis
is believed to be associated in some
manner with these phenomena.

During the last several years,
during which very high sun spot
activity has been noticed, there has
also been a large number of these
magnetic storms. Astronomers’
records, according to Horn, show
that the periods of greatest sun
spot activity evidently run in cycles
of approximately eleven years. The
activity is now on the decline, and
for the next five or six years im-
proved conditions in radio recep-
tion are to be expected.

“This gives us a great deal of
hope,” said Horn, “and a breathing
spell during which scientists and
engineers will actively pursue their
investigations, and perhaps find a
way of over-coming some of Na-
ture’s eccentric and irresponsible
behavior.”

The United States Coast and
Geodetic Survey, at its observatory
at Cheltenham, Md., has made
many studies of the magnetic
storms, and their reports on these
and other natural phenomena have
been widely used by NBC engineers
in working up their plans for inter-
national broad