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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
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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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Money Making
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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.
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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-

SHORT WAVE CRAFT

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

¢
’ .

i

- -l‘-‘ H -
'.f"-‘ ." ;

e —

1

R

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

e ——

e

|

www americanradiohistorv com

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-

Peculiar Phenonena Ob-

served by

C. W. HORN,

General Engineer, National
Broadcasting Company

veyv

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.

v Y v o v
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RECEIVING STATION AT
Ny B RIVERHEAD LT

12450 M. T0 1:45PM,

-
KOENIGSWURST ERHAUSEN
DEC. 25 GERMANYY,
A
{BPOADCAST»&6 FROM uounm@ .

{BROADU\STING FROM GERMANY

£C.25
IZNOON TO 12:30 P M.

i
) Of
I / BROADCASTING FROM ENGLAND,
ot oo LEC.25 / h
Al 2:30 PM. TO 3 PM. / i
1" &~ /

L o W ﬂ—h

STATION IN

STATION G5 sw ~
CHELMSFORD, ENGLANO/

STATION PHI

The diagram above shows how the broadeasting was picked up on short waves
across the Atlantic Ocean from Germany, Holland and England on December 25

and 26, 1929, during the inauguration of international broadcasting by the
National Broadeasting Company,

~
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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 broadcasts.

Whatever knowledge can be
gained in this field is much more
valunable than reports of probable
weather conditions, Horn points
out, for the worst that can be ex-
pected of the weather is sharp elec-
trical storms, resulting in static.
Observations of the weather are of
value only, insofar as variations in
weather may possibly be caused by
the same agency that affects long-
distance radio transmission—the
sun spots.

Failure of programs originating
on the other side of the Atlantic,
and transmitted to this country on
short waves, to arrive at a high
enough volume-level to permit re-

SHORT WAVE CRAFT

23

. v W s W

2XAP, 2XAF, 2XK
AT SCHENECTADY
/

~-NBC STUDIOS
A AT NEwW YORK
Sax K o Ar
PITTS BURGH

BROADCASTING TO GERMANY
1:45AM TO 12:45am

A e Az A, A A

v v ]
SHORT WAVE RECEIVER
N GERMANY \

b
SHORT WAVE RECEIVER
IN ENGLAND

SHORT WAVE RECEIVER
IN HOLLAND T

A A A

This picture shows short wave broadecasting circuits from the National Broad-

casting Company’s studios in New York City, to Germany, Holland and England,

as carried out on December 25 and 26, 1929, at the time the N. B. C,, inaugu-
rated international broadcasting.

broadcasting, is less likely during
the next few years than in the year
just past, according to Horn, al-
though such attacks by magnetic
storms are not likely to cease en-
tirely.

SHORT WAVE HINTS

|

' HE editars shall be pleased to hear

1 from all short wave experimenters and
set builders who have some practical hints
on the construction and operation of short
wave receivers and also transmitters.
Sketches and photographs are greatly de-
sired with n brief description of the hint
or wrinkle. Address all sketches and
manuscripls to Editor, Short Wave Craft.

L

QUESTIONS ANSWERED
By C. W. HORN,

General Engineer, National Broadcasting
Company, at the Request of “Herald
Tribune”

Question 1—Do you think the
short-wave is the solution, as a
link, for international broadcasting
and what are the main advantages
of short waves for long distance
transniission and reception?

Answer—The greater penetra-
tion of short wave transmissions
per unit of energy, as compared
with the longer waves, and the
greater freedom from static or at-
mospherics make the use of the
higher frequencies desirable for
long distance radio circuits. These
are the two main advantages. By
using a reasonable amount of
power, such as 40,000 watts, and
the proper wave length, which de-
pends on the time of the day and
the vear, reliable signals can be
received.

In radio as in other cases, one
seldom receives such a wonderful
gift without some strings attached
toit. On short wave transmissions
these restrictions consist of distor-
tion due to rapid fading and other
causes. These are the problems

www americanradiohistorv com

which the engineer must solve be-
fore he can take full advantage of
the remarkable carrying power of
short waves. Progress is being
made along these lines, and some
hopeful results have been obtained
after exhaustive tests, which would
indicate that the problem can be
solved in the near future.

Question 2—Is time difference
an impasse that will prevent suec-
cessful world hook-ups?

Answer—The difference in time
between various parts of the world
is a handicap, particularly at pres-
ent, as we are more interested in
furnishing each other (various na-
tions) with important happenings
whieh are of world wide interest.
There is a difference of six hours
between New York and Berlin and
a difference between New York
and Sydney, Australia, of 15 hours.
It is obvious that events cannot
very well be timed to satisfy even
the majority of listeners in the
world. The United States has one
advantage over Europe in that any
event that takes place in England
or on the Continent during the
afternoon will be either an early
afternoon or late morning period
in this country. Similarly, the eve-
ning events in Europe will be our
afternoon features. In the re-
versed direction our evening events
take place after midnight or very
early in the morning, which is past
the average time for the listen-
ers. Our afternoon programs
would come in in the evening,
which means that as far as Europe
is concerned they will have to de-
pend on happenings which take
place during the day in this coun-
try.

The international exchange of
programs is slowly being im-

(Continued on page 83)
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The short wave transmitter at station W2XAL. This beautif ully built short wave apparatus was designed and constructed
by Mr. J. L. McLaughlin, who is shown using the wave meter at the left of the picture.

The Latest Push-Pull Short Wave

ADIO transmission and re-
R ception at ultra-high fre-

quencies, better known by
the simple term “short-waves,” is
now quickly becoming looked upon
as one of the most important phases
of radio communication, rather
then the plaything of amateur ex-
perimenters and fans. And it is to
the amateur, largely, to whom the
world owes its gratitude for a de-
velopment that in the future may

Transmitter
By

LAURENCE COCKADAY

New York University

How to Prevent Swinging
of the Frequency in Short-
Wave Transmitters by
Special Design of Circuits
Here Described.

dwarf all other forms of communi-

cation, and control, at a distance.
The rapid strides that have been

made in the apparatus for receiv-
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ing short-wave transmissions over
great distances is known, and it is
not this subject that we are to dis-
cuss in this article. Rather let us
study something of the methods
of transmission that have been in
the process of development and
that have not been so well under-
stood by the majority of experi-
menters.

Of course, it is common knowl-
edge that with vrelatively tiny
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amounts of power the short-wave
signal travels over great distances
with an amazing facility. It is also
known that one of the early trou-
bles with short-wave transmission
is the phenomenon of fading., An-
other queer and little understood
thing about the short waves is
known as “skip distance”. This
latter effect is believed to be the
result of the waves bouncing back
and forth between the surface of
the earth and a layer of ionized
gases high up in the atmosphere
that surround the earth up to a
distance of three or four hundreds
of miles. On the waves bouncing
upwards, to the layer, during their
flicht around the earth’s curvature,
they skip over bands or regions of
the earth’s surface and little or no
signal is picked up in these regions.
But when the waves go further and
bounce downwards again they come
in at a more distant point with
great strength and clarity.

It has been found, by experi-
ment, that this effect can be elim-
inated for any distance by using a
number of wavelengths, each one
for a given distance where recep-
tion is wanted. It is for this reason
that each transmitting station, for
short waves, is alloted more than
one wavelength, so that good re-
sults, day and night, may be gotten
for any distance of transmission.

Crystal Oscillators

Another effect that has been
found extremely important for
short-wave transmission is fre-

PHANTOM TUBE
CRYSTAL 187 O5CILL ATOR

T 210 210 STAGE
oscicLator 20 /smozll

TUBES

2% FREQUENCY NEUTRALIZER 219
DOUBLING N
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quency swinging. This is caused,
sometimes by changes in antenna
capacity, and sometimes by
changes in capacity or temperature
in the circuits of the transmitter
itself. It has been largely over-
come by using a master-oscillator
system of frequency generation
which includes a crystal frequency
control. Another thing that has
helped to overcome this effect is
the use of push-pull radio-fre-
quency amplification for increasing
the power of the original oscillatory
current before it is fed into the
antenna system.

This is the general method em-
ployed by the great short-wave
transmitters that have been broad-
casting from European countries
during the last year and that of the
larger American stations which are
heard all around the world.

Some of the more advanced and
progressive amateurs have used
these types of transmitters, but the
ordinary experimenter has not al-
ways had the “dope” on these cir-
cuits or has not believed that he
could build a station of this seem-
ing complexity. But really, there
is not so much difficulty in making
a transmitter of this kind if the
amateur is experienced in trans-
mitter work of any kind at all.

A Push-Pull Transmitter
Let us see what the problem re-
solves itself into and how it would
be possible to build up such a trans-
mitter.
Referring to the diagram in

322 MODULATOR © 852 TUBES, TS WATT
« TUBES AMPLIFIER STAGE | # _NEUTRALIZER

o=

O e e |

P R T

t 220V

B
S Gt“"

NEUTRALIZER

C. 0SC. DOUBLER POUBLER MOD.AMP AMP
e+ c= B+ <- c-

T ArEnmtr | 210 TUBE e R
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i I r ! ] AMP.
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| SpEECH [/ \ '
! iNPUT \ 3
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1 . |
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Fig. 1. Complete circuit diagram for the push-pull short wave transmitter with

crystal control and frequency doubler circuit, as well as 100 per cent modulator
cireuit.
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R. LAURENCE COCKADAY,

author of the present article, is
well known as a radio expert and as the
designer of the famous Cockaday receiv-
ing circuit. Mr. Cockaday, who is at
present connected with the faculty of New
York University, here presents the newest
push-pull circuit for short-wave trans-
mitters, which every short-wave enthusiast
will find most wvaluable and interesting,
ag it eliminates swinging of the fre-
quency.

the

Figure 1, at the extreme left is the
shielded quartz crystal and tem-
perature contrel circuit. These
units can be obtained from a num-
ber of instrument makers and
mounted in a metal can-type shield.
The frequency of the crystal
should preferably be one-half that
of the frequency transmission for
the best resulls. In this case this
is imperative for the complete cir-
cuit utilizes a frequency doubler
for obtaining ihe transmitter fre-
quency.

Connecting to the two terminals
of the crystal are the two grid cir-
cuits of the two oscillator valves,
which are type 210 tubes connected
in push-pull circuit. Connected also
across the grid circuit is a push-
pull filter circuit for the oscillator
C bias voltage and consisting of
two R.F. chokes and a condenser.
The constants of the chokes and
the condenser should be suitable
for operation at the frequency of
transmission employed. Also no-
tice that the filament circuits of all
of the amplifier and frequency-
doubler tubes are by-passed with
suitable condensers. The A.C. wir-
ing of the filament circuits has not
been shown, for the sake of clarity.

The output circuit of the osecil-
lators is tuned by a coil and a
transmitting condenser and con-
nects to the next two 210 tubes,
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through a second push-pull filter,
similar to that used in the oscil-
lator input, except that two isolat-
ing condensers are used to keep the
plate voltage of the first tubes off
the grid circuits of the second
tubes. Notice that the output of
the second set of valves is exactly
the same as for the first tubes, and
that the plate voltages are fed to
the tubes through another choke
coil, connected to a center tap on
the tuning coils. The frequency
of tuned circuit L2-C2 is set at half
the frequency of circuit L1-Cl1.

A Frequeney Doubler

This second stage is used as a
frequency-doubling stage and only
one tube is used with the filament
lit! In this way the amplification
in this stage is unsymmetrical and
second harmonics are set up in the
circuit L2-C2, and that is the rea-
son for it being tuned to pick up
these higher-frequency signals.
The use of a phantom tube for this
purpose is a very satisfactory
method of frequency doubling and
the output of this combination is
exceedingly constant.

The next stage following this is
similar in circuit layout except
that two neutralizing condensers
are used to prevent self-oscillation
to make the circuit a pure ampli-
fier. The tuned output circuit is
tuned to the same frequency as
L2-C2 and the modulation is intro-
duced into the plate circuit by the
100 per cent modulation scheme
used in all of the more modern
broadcasting stations. The general
circuit of the modulator is given in
the lower part of the diagram, en-
closed in the dotted lines, and is
similar to that used by most ama-
teurs. A 210 tube and a 211 tube
are employed herein. The control
of volume in this circuit is taken
care of bv means of a potentio-
meter-attenuator that does not dis-
tort by frequency selection, having
constant output and input imped-
ances for all settings. The modula-
tion is almost never used at values
of more than 75 to 80 per cent in
order to make sure of little or no
distortion.

Inductive Coupling
It will be noticed that the output
circuit of the third stage is induc-
tively coupled; the coil L3 and con-

SHORT WAVE CRAFT

denser C3 forming the primary cir-
cuit while the split coil L4a and
I14b and the condenser C4 form the
secondary circuit. This method
gives an isolated circuit for the
grid of the two power amplifiers

ANTENNA METER~  INSULATOR --.

~,
FEEDER—
\\\
1 FOOT SEPARATION'

! ANTENNA

Y2 WAVELENGTH
-

“-VOLTAGE FEEDER

~
-_\\

“=INSULATORS

~
~FROM POWER STAGE

Tig. 3 above shows the feeders and the
half-wave antenna which have been
found suitable for use with the push-
pull transmitter circuit here described
by Mr. Cockaday. The antenna meter
may be read by means of a small tele-
scope or by opera glasses, while some-
one is making adjustments on the
tronsmitting apparatus for maximum
radiation.

which are type 852 valves, neutra-
lized as are the two preceeding
tubes. In this case, however, high
resistances are used across the grid
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Fig. 2 above, showing an additional

power stage employing 250 watt tubes,

the same as utilized at W2XAL. By

placing this hook-up to the right of the

large one at Fig. 1, it becomes clear

how this power stage can be added
when desired.
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circuit to produce a small amount
of damping in order to get good
stability from the transmitter
when it is in operation. These
values will have to be determined
by experiment, according to the
type of antenna that the trans-
mitter is used with.

The output tuning arrangement
is similar to that used for the previ-
ous stages and the coupling to the
feeder type of antenna is accom-
plished through two high-voltage
type condensers. The coupling coils
for both the input and output cir-
cuits of the last power stage de-
scribed should be made with cop-
per tubing with the coils wound in
diameters of approximately four or
five inches. Of course the number
of turns will depend on the wave-
length allocation, but this can eas-
ily be gotten around by sliding clips
for making the initial connections
to the coils.

Great Distances Covered

With a transmitter of this type
verifications and congratulations
have been received from many
foreign countries, hoth as to the
steadiness and clarity of signals
and the quality of reception has
been called admirable.

This is the same type of circuit
as used by experimental station
W2XAL, the aviation radio station,
except that this station employs
one more power stage employing
250 watt tubes. This may be added
to the circuit shown in Figure 1
and consists of the arrangement in
Figure 2. Notice that there is a
loading resistance shunted across
the input circuit to the grids and
that there are also two radio-fre-
quency chokes used here. The out-
put tuning is taken care of by the
coil Lb and condenser C5 and all
of the apparatus in this circuit
must be able to withstand the high
voltages that are necessary with
these tubes. Otherwise the gen-
eral circuit is the same as previ-
ously used and neutralization is
emploved for preventing self-oscil-
lation. The whole eircuit shown
in the photograph was designed
and built by J. L. McLaughlin, the
design engineer of the station and
well-known for his earlier work in
both transmitting and reception
apparatus.

(Continued on page 89)
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The short wave enthusiasts who are at all concerned with transmission of code or
voice signals, will be interested in this description of a simple frequency meter for
measuring short waves. The author is well Fnown as an expert in short waves. The
parts required for building this frequency meter are inexpensive and few in number.

A SIMPLE \

TUBE

BALANCED TUNING

\

Short Wave :

FREQUENCY
METER 1<)

By JOHN L. REINARTZ

OHN L. REINARTZ needs no intro-
duction to the short wave fraternity—
his name has been outstanding in the
radio field for many years. We might
«elinost say that the name Reinartz is

practically  synonymous  awith  short
waves. The well-known 'Reinartz cir-
cuit” is one that every radio experi-

menter has encountered at one time or
another in his work,

4 I VHE one thing which should
be built first when vou have
decided to build and operate

a radio transmitting station is a
good frequency meter. This may
take any one of the many forms in
use today; of these the heterodyne
meter is to be preferred. The fol-
lowing description will be of one
of that type, and we will mount it
in a good looking case and make it
serve as a monitor as well.

To make this frequency meter
simple we will build it around a
circuit which will readily allow a
plug-in type of coil, using the UX
tvpe of socket, in which the fila-
ment connection will be for the
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Schematic diagram showing connections of the few, yet highly impor-
tant instruments employed in building the short wave frequency meter

here described by John Reinartz.

tickler coil, and the plate and grid
connections for the tuning coil.
Old burned-out tube bases are used
to wind the coils on for the various
tuning ranges, it only being neces-
sary to change plug-in coils, when
a different range is desired.

In addition to the socket used for
the plug-in coils it will be necessary
to have a socket for the type of
radio tube you will use; this is sup-
posed to be the UX 199 type, as
this tube is easy on the filament
supply and will work for a long
time from a 4.5 volt C battery,
while the plate supply is furnished
by a 22.5 volt C battery; this can
be raised to 45 volts if desired, but
is not necessary.

Apparatus Required

The circuit requirements are
quite simple and inexpensive; thev
are, one Sangamo grid condenser,
grid leak mounting and grid leak,
and whatever kind of balanced re-

REAR

FRONT T

AN

f N
[»]
PHONES—-"Q GRID LEAK G R0 DENSER

The diagram at the left
shows connection of bal-
anced variable conden-
ser, together with grid
condenser, grid-leak and
phones, and V-T sockets ;
the socket at the extreme
Jeft being used for the
tube and the one at the
right for the inductance,
which is fitted with an
old tube base or its

equivalent,

R

www americanradiohistorv. com

ceiving condenser you may have on
hand. The Sangamo grid con-
denser should be .001 mf., at least
and may be as large as .01 mf,,
while the grid leak may be any-
where from 1 to 5 megohms in
value. The balanced condenser
should not be larger in capacity
than 250 mmf,, for each half of the
condenser, and preferably but 100
mmf.,, for each half. After vou
have made the meter and find the
tuning range too great, you may
wish to remove some of the plates.

The coils are wound on the bases
of broken tubes of the UX 201-A
size. The writer has wound them
so small, that they fit into the tube
base and are then sealed in with
wax, effectually preventing any
physical changes thereafter.

The tuning coil for the range
from 3,300 to 4,300 kilocycles (ke.)
is made up from number 28 or 30
dcc. wire, there being 50 turns in
the grid coil and 15 turns in the
tickler coil, wound at such a diam-
eter that both coils will just fit into
the tube base. The tuning coil con-
nections are soldered to the plate
and grid pins, and the tickler coil
connections are soldered to the fila-
ment pins. Before sealing the coil
into place, it is well to plug it into
the meter and see if the circuit will
oscillate; if it should not, it may
be found that the tickler coil needs
to be turned over, when this is
done the circuit should work OK.

(Continued on page 85)
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0O those who have followed the development

of radie in this country, the name of Reobhert
S. Kruse is definitely identified with those that
have given radio to the amateur. Mr. Kruse was
educated at Kansas State University and received
the degrees of Electrical Engineer and B. Sc. in
1917. In the following year he joined the U. 8.
Signal Corps as radio instructer, and from 1919
to 1921 was affiliated with the radio division of
the Bureau of Standards. After an interval of
two vears, during which he was connected with
private laboratory enterprises, Robert Kruse be-
came technical editor of Q. 8. T. magazine.
Through this medium he gave considerable im-
petus to citizen radio by stimulating interest in
engineering principles and in experimental inves-
tications, Mr. Kruse is an associate member of
the American Institute of Electrical Engineers
and the Institute of Radio Engineers.

HE following material is in

I the nature of working infor-
mation. The conclusions
given are based on numerous tests
and measurements, details of
which are omitted for brevity. As
a result some of the statements

SHORT WAVE CRAFT June—July, 1930

PRACTICAL
Receiver

The author, who is prominently known (n short awave research,

discusses the general design of short wave receivers, as well as

the best forms of inductances to use and why some fixed as well

as vartable condensers are better than others for short wave work.
Shielding 1s also discussed.

. & S & Fig. 1. A modern short wave receiver chassis utilizing screen-grid tubes and
will appear dogmatic, but this is drum dial with inter-stage shielding.
B+90 to 180 B+60
.011
18 1HH . b
T~ 01‘ 4500 RFC.
i Fig. 2. A P tative short
IIH T _L 200 wlave receiver v::?ure:l?inelﬁ-;:\rid iagiro
= frequency stage, shield-grid detec-
VERNIER tor stage, and 227 tube used in the
0tol5 P 224

B8+45 t0 90

audio stage. This circuit is highly
recommended by Mr. Kruse, the au-
thor of the present artitle, as one
which will provide maximum sensi-
tivity with a high degree of selec-
tivity. This is one of the best short
wave hook-ups that the editors have
seen in some time and they recom-
mend a thorough reading of Mr.
Kruse's article by all those inter-
ested in  short wave receivers,
whether intended for reception of

breadeast or code signals.

NOTE -
COIL WINDINGS
FOR BOTH CIRCUITS.

IPENTICAL

11ov 60

WwWWwWWwW americanradiohistorv com


www.americanradiohistory.com

June—July, 1930

SHORT WAVE CRAFT

SHORT WAVE

Design

By ROBERT S. KRUSE, E.E.

not to be avoided without lengthy
discussion.

What Is Wanted

The most useful high-frequency
receiver is one having a continu-
ous range from 3,500 to 17,000 ke,
which is about 85 to 18 meters. To

quires at least 3 coils. Thus the
number of tuned circuits must be
limited to avoid many loose coils or
a very complex switch. The one
way to avoid this difficulty is to
employ a special type of *‘super-
heterodyne,” in which the inter-
mediate amplifier is fixed as usual,

n

“win
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e
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Fig. 3. Mr. Kruse discusses the various merits and demerits of the short

wave induetances illustrated in the above picture.

See if you ean pick out

the most efficient form of inductance shown and then read what Mr, Kruse
has to say about them.

extend the range toward the usual
broadcast band (i.e., to 200 me-
ters) adds nothing but complexity;
the 85-200 meter territory is singu-
larly barren of anything interest-
ing. In the opposite direction
nothing is to be found but routine
commercial signals, some experi-
mental signals and a few lonesome
amateurs cautiously prodding the
10 meter band.

Since the range of 3,500 to
17,000 ke, cannot be covered com-
fortably in less than 3 steps, each
tuned circuit of the receiver re-
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EFFECT

MEDIUM| FAIR

L 5

Fig. 4. This diagram shows the vari-

ous features of different short wave

receiver circuits as tried out by the
author.

but the oscillator and mixer induc-
tances are changeable. The com-
mercial appearance of such a re-
ceiver is” hampered by the irra-
tional patent situation, which pre-
vents others from making a device
in which the patent owner has no
interest. The employment of the
circuit at high frequencies (espec-
ially with an oscillating detector)
offers some special difficulties for
even the “home builder,” unless he
has available a good design—and I

L

Fig. 5. Several
styles of short wave
tuning  condensers
are shown in the
picture at right and
the good and bad
types of condensers
are analyzed by the
author.

L o
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know of only one, and that one has
not been published in any periodi-
cal.

One is accordingly referred to
the tunable 1.f. amplifier and must
take care to arrive at the desired
amplification without too many
wuned circuits, Both the represen-
.ative chassis of Fig. 1 and the rep-
resentative diagram (not of the
same set) in Fig. 2, show that
there is a considerable off-hand
similarity to the simpler broadcast
receivers. There is no intention to
discuss Figs. 1 and 2 in particular,
but rather to point out the general
precautions to be observed, after
which the application of these pre-
cautions to any circuit at high fre-
quencies should be apparent.

Tuning Ranges

In dividing the 8,500-17,000 kc.
range into sections to be covered
by different coils, one must pro-

Pty

Fig. 6. Mr. Kruse
discusses the vari-
ous features and de-
sign of coil or in-
ductance shields for
use at various fre-
quencies. The shields
shown at the left
are intended for use
at 6,000 kilocycles.

N
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vide some overlap, as for example
by making the ranges as follows:

Ke  Tuning

Kilocyeles Meters Width Ratio
3400 to 6200 ke or 88 to 48 meters 2800 1821
6000 to 10600 ke 50 to 28 meters 1600 1.9771
10000 to 17600 ks 30 to 17 meters 7600 1.76/1

This combination splits no impor-
tant bands, and does not create
any impossible tuning since the
tuning controls of high-frequency
receivers are never permitted to be
as stiff and rough as those of
broadcast receivers. Instead they
are smooth, high-ratio, friction or
string-drive controls.

Fi1G.7
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Fig. 8 herewith shows two types
of short-wave by-pass condensers.
According to the author of this
article, it is important that yeu
choose & pood by-pass or stopping
which has been con-
structed in the proper manner.
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Fig. 7 above shows many
ditferent styles of fixed
condensers, some of which
are ood. while others are
objectionable for a num-
ber of technical reasons.
which Mr. Kruse discloses
in his article. For ex-
ample, the condensers
shown at A and B, eath
of a rated capacity of 14}
mic¢rofarad, acted as “in-
duetive resistances” at 20
meters, The receiving set
was improved by reject~
ing them and substitut-
ing condensers of better
quality and werkmanship.
'The paper condensers. C,
D and E are wound non-
induetively, ‘whieh is im-
portant in  short-wave
work.

P
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The ranges mentioned can he ob-
tained nicely with a tuning capac-
ity of 90 micro-microfarads maxi-
mum, if the fixed circuit capacities
are carefully minimized, but the
circuit is less affected by tube
changes, etc., if the condenser
minimum is run up a trifle and 100
micro-mierofarads max. used. (For
brevity the micro-microfarad will
hereafter be referred to as the
picofarad—abbreviated pfd.)

Building Up the Set
It is now necessary to look at the
available parts, note their uses and
then observe certain circuit pre-
cautions in fitting them into a cir-
cuit—as for instance that of Fig. 2.
The older types of high fre-
quency coils appearing in the up-

(Continued on page 89)
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Short Wave Reception

with Super-Regeneration

One of the most interesting circuits for radio reception ever

invented was the super-regenerator. This circuit is here

described in detail by Mr. Tanner, in his special adapration

of the principle involved to the reception of short-wave sig-
nals. This circuit 1s worth experimenting with

ERY little, if anything, has

‘/ been written on the subject

of super-regenerative recep-
tion on the short-wave bands. This
method is very desirable below
about 150 meters; for the gain in-
creases with a decrease in wave-
length.

It is possible to employ a very
low variation-frequency (approxi-
mately 10,000 cycles) and still ob-
tain a great amount of amplifica-
tion; for a super-regenerative de-
tector gives a signal strength
greater than is obtained with a
screen-grid R.F. stage ahead of a
straight detector. With proper
tuning of the long-wave circuit
and a correct adjustment of the
erid leak, the quality of short-wave
broadcast reproduction is excellent,
with almost entire absence of the
“mush” so prominent in the 200-
600 meter super-regenerators of a
few years back.

The only disadvantage is lack of
selectivity. However, this desir-
able characteristic may be in-
creased to a degree as high as (if
not higher than) that obtained
with the plain regenerative circuit;
by mounting the short-wave com-
ponents and tube in a shielded box
and loose-coupling the antenna to
the secondary.

A single-tube circuit is shown in
the accompanying diagram. An
'01A tube may be used success-
fully; but a ’12A seems to give de-
cidedly better results. The coils
L1 and 1.2 are Silver-Marshall
type-131 T, U and V; having a
range of 17 to 110 meters when
tuned by a variable condenser (C)
with a maximum capacity of
.00014-mf. The lower end (near
the slot) of the grid coil and the

finish of the slot winding are con-
nected and made common to the
filament.

Adjustments

The primary or antenna coil L
is wound with 5 turns of No. 14 or
16 cotton-covered wire to a diam-
eter of about 214 inches, and tied
with string in three or four places
to insure rigidity. This is con-
nected to the “A” and “G” binding
posts and placed directiy over the
coil-mounting socket. Because of

B+ 4570 gov-?

The circuit of Mr. Tanner’s short-
wave superregenerator. Values and
coil data are given in the accompany-
ing text. A screen-grid stage may be
added between L1 and the antenna.

the stiffness of the wire, it is easily
held in place.

If a large antenna is emploved,
selectivity may not be good, and
some points on the dial may be
found where the tube will not oscil-
late with the 5-turn coupling coil.
The number should then be cut
down until the selectivitv is satis-
factory and the regeneration
smooth over the entire range.

A higher degree of regeneration
is required with this circuit; so the
number of turns in the slot wind-
ings may not be sufficient when
certain tubes are emploved. If the
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set fails to function on the high
end of the scale with any of the
coils, it probably means that the
tickler is too small and more turns
will have to be added. Regenera-
tion is controlled by means of a
50,000-ohm variable resistor (R)
across the tickler.

The long-wave coils L3 and L4
may be 1250- and 1500-turn honey-
combs respectively. An .001-mf.
XL “Variodenser” (C3) is used
to tune L3, and a .0025-mf. fixed
condenser (C4) to tune L4. The
coupling between the two coils
should be variable over a compara-
tively wide range.

Some types of 45- or 30-kilo-
cvele ironcore intermediate-fre-
quency (superheterodyne) trans-
formers may be used in place of
honeycombs. The secondary will
then be used as the primary, and
vice versa; that is, the “G” term-
inal would go to “B-1-""; “F” to the
plate; “P” to the center tap of L1-
1.2, and “B-}-” to the filament. It
has been found that the Acme 30-
ke, transformer functions per-
fectly; however, these are hard to
procure as they are no longer
manufactured.

In the beginning of the writer’s
experimental work with short-
wave super-regenerators, a great
amount of trouble was experienced
from a loud continuous roar which
drowned out the signals almost
completely. No adjustments of the
long-wave coils or coupling seemed
to help in the least. This roar was
finally eliminated by employing a
grid leak of lower value. As the
leak R1 is rather critical, a Stan-
dard Clarostat was installed and
proved very effective.—Courtesy
Radioeraft.
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is a

leader in short-wave re-
search and he here presents a
clear explanation of some of the
more interesting angles of short-
wave receiver design. Mr. Grimes
is the author of numerous radio
articles.

R. DAVID GRIMES

F THERE has ever been a definite

time in the history of radio when a

fertile field was wide open for the

experlmenter, that time is right now,
and the field is short wave reception in-
vestigation. Just a few years ago, every
wave below 200 meters was considered of
little or no value. The amateurs were
relegated to these bands by the large
commercial stations—they investigated
and found them to be full of unpredict-
able surprises. Yet, refinements have
been few and far between. The short
wave circuits of today, while quite satis-
factory for a start, are far from the de-
gree of perfection which we now find in
the average broadcast receiver.

In fact, were it not for the extreme
efficiency of the short waves in traveling
through space, our present circuits could
not be used. Think for a moment what
we could do on low wave reception with
a vadio frequency amplifier equivalent to
the sensitivity of the broadcast set, hav-
ing a pick-up of a few microvolts per
meter, instead of many hundreds of mi-
crovolts per meter. Qur best present
short wave sets have a regenerative de-
tector and one stage of R.F. (radio fre-
quency) amplification. In many designs
this is not even tuned, but consists of an
R.F. coupling tube to the antenna. We
venture to predict that sooner or later
the same design procedure must be fol-
lowed in the low waves as has been so
successfully applied to broadcast receiv-
ers,

Why Not Add R.F. Stages?

Well, why not add more R.F. amplifi-
cation, is no doubt your first question?
This is not so easily done, and herein lies

the appeal to the pioneering experi-
menter. Many nuts await the cracking
process. If the R.F. stages are to be

tuned, the number of coil or condenser
combinations runs up into a cost which
is prohibitive. So far untuned stages
have not proved satisfactory—the gain is
not appreciable and the short wave cir-
cuits are already quite broad, due to
other reasons discussed later.

Let us first view the general aspects
of the situation. There has been a lot

SHORT WAVE CRAFT

How

Differ
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Short

From

Some of the interesting and practical reasons why we use

plug-in coils in short-wave receivers; the relation between

the size of the coil and the condenser with respect to the

wavelength; tuning analoyy with musical instruments; why

regeneration i1s desirable in short-wave receivers, the grid-
leak versus the “C”-bias detector.

of mystery thrown about short waves
which really doesn’t belong there at all;
yet there are several things that are
quite different from the broadcast phe-
nomena with which most of you are fa-
miliar. In this article we will attempt

co GRIO LEAK DET

n
§ (muo LEAK) Illl ST

_JL .00025 MF(OND

[ ’] TUNING

CONDENSER

GRID - CATHODE

(ou—\ RESISTANCE j
i T
Fig. 1. TFundamental tuning circuit

showing grid-leak and grid condenser;
also grid-cathode resistance.

to clarify several of these points of dif-
ference, drawing upon mechanical com-
parisons wherever possible.

Figure 1 shows the standard conven-
tional tuned input circuit for a grid-
leak detector system. Such a circuit is
in very common use in all broadecast re-
ceivers. The size of the tuning coil is
chosen so the tuning condenser will en-
able the operator to tune in all broadcast
stations from the low end of the band to
the top. The grid leak system functions
best with either a slight positive bhias on
the grid of the detector or no bias at all.
The A.C. 227 heater type of tube re-
quires no bias—the grid being returned
directly back to the cathode. In either
case the grid-cathode circuit acts like a
resistance across the tuning circuit, as
indicated in the sketch in Figure 1. This
is an hmportant point to remember in
short wave work. The significance will
become more apparent as you study fur-
ther.

A Study of the Tuning Circuit

Now the next step in our short wave
investigation is the consideration of this
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tuning circuit, and the changes neces-
sary to convert it to the lower waves.
First, we inust appreciate that there are
many combinations of tuning coils and
condensers which will give us the de-
sired broadcast station. For instance, it
is possible to tune in the particular sta-
tion under consideration with a very
large coil and small condenser, or a small
coil and large condenser. Considerable
experience with broadeast waves (200 to
550 meters) has resulted in the adoption
of a coil of about 250 micro-henries in-
ductance. Such a coil tunes satisfactor-
ily with the average .00035 micro-farad
condenser. It is interesting to note that
broadcast coils are wound somewhere in
the neighborhood of 100 turns, irrespec-
tive of their diameter. This is because
the smaller the diameter of the coil,
which would cut down the inductance, the
smaller the wire used, which increases
the number of turns per inch—thereby
increasing the inductance about the same
anount. We are fairly safe if we refer
to a broadecast coil having 100 turns.
The coil and condenser combinations
just discussed are shown in Figure 2.
Both of these circuits can be made to
tune to the same wavelength. With this
in mind, we can now proceed to the sec-
ond step in designing our short wave
set. Electrical vibrations follow the same
general behavior as other more familiar

forms. Those of us who have seen the
llli
]
L Jc
i
1 ¢
g2 &

Fig. 2. Another representation of the
fundamental tuning circuits which hold
true for long and short waves.
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Wave Receivers
Broadcast Sets

By DAVID GRIMES

inside of a piano can readily visualize
the whole design theory incorporated in
radio receivers built for responding to
various wavelength bands. The high
notes at the upper octaves with their
short, tightly strung wires, correspond
to our coil and condenser design at the
high frequency, short waves. The long,
heavy bass wires of course correspond
to our broadcast waves, which are of
relatively low frequency. And if you are
not on the best speaking terms with the
piano, just take a glimpse at Figure 3.
This shows the huge bass viol compared
with the ordinary violin.

Violin and Bass Viol Analogy

The violin is somewhat comparable
with the short wave set while the bass
viol may be considered as the broadcast
receiver. As a matter of fact, the dif-
ference in the dimensions of radio sets to
cover the short as well as the broadcast
range, varies even greater than the illus-
tration above, as the number of electrical
octaves is greater than the musical oc-
taves covered with the violins. There are
only about two musical octaves difference
between the violin and the bass viol,
while there are in our electrical range—
well let’s just count them up. Starting
at 200 meters, the broadecast octave runs
up to 550 meters. As a matter of fact
this is about an octave and a half but it

, , ! VIOLIN
FIG.3 o

Fig. 3. The bass viol and the violin
produce musical vibrations or notes
which bear a close analogy to the vibra-
tions or oscillations set up in a radio
circuit, as Mr. (srimes explains.

is referred to as the broadcast octave;
so to simplify matters we will refer to it
as such. Then we drop down to the next
range from 100 to 225 meters. This is

one octave lower in the radio scales. Then
we have the next lower step from 50 to
110 meters. A total of three octaves
has already becn encountered and we
are only down to 50 meters. Another
jump takes us down to 25 meters, and
still another down to 12.5 meters. Thus
it is obviously necessary for the flexible
radio receiver to accommodate itself to a
measly five octaves—a considerably
greater feat of acrobatic contortion than
remolding a violin into the bass viol.

In the case of the piano there is a
different string for every note desired.
On the low frequency bass notes (cor-

LONG TIGHT )
STRING

LOOSE STRING

FIG. 4 i

Fig. 4. This diagram shows how musi-
cal vibrations are set up by a long,
tight string, on the piane for example,
while a short, loose string does not give
what we would call musical vibrations,
but will merely flop about without
really vibrating.

responding to the broadcast frequencies
in our mechanical analogy) the tuning
is obtained by long, loosely strung wires;
while on the highest notes the resonance
is secured by short, tightly strung wires.
The different length wires are similar to
the different size coils in our radio cir-
cuits, and the extent to which they are
tightened is illustrative of the amount of
capacity we have connected across the
coils. A different length wire with a
predetermined amount of tension is used
for every note in the piano. In other
words, a separate tuned circuit is em-
ployed for every resonant frequency
used. This would make a very complex
radio set, just as it makes a somewhat
cimbersome musical instrument.

The violin type of instrument should
next be considered. Just a glance is suf-
ficient to show that only four wires are
employed—in other words, there are but
four tuned circuits in this well known
string instrument. When the player
wishes intermediate frequencies he
merely presses his finger down on one
of the wires to shorten its length. This
is equivalent to tapping it—he has only
done what we would do in our broadcast
receiver if we had a series of taps on our
tuning coils. Many of the early wireless
telegraph sets which were designed to
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Fig. 5. This diagram shows how, in tun-

ing a short-wave set, one has to “follow

the station” on the tuning condenser

dial, as regeneration is changed to

strengthen Fhe signal. In other words,

the change in the regeneration changes
the tuning.

cover several octaves on the still longer
ranges were built with a series of taps
on the tuning coil.

It is important to note in the case of
both of these instruments the tension of
the wires hag been left alone. Then in
the instance of the piano, various fre-
quencies were played by different wires
or “tuned circuits.” In the case of the
violin the complete range of desired
tones was obtained by only four strings
whose tensions are not changes, but
whose lengths are variable by “tapping.”
It should be apparent that the tapping
system makes the violin a much more
simple instrument in construction than
the piano. But in our principle of radio
tuning we have gone to a more simple
system than the violin. We employ only
a single string for a given octave and
then proceed to obtain all the intermed-
jate frequencies through a change in ten-
sion—accomplished electrically by the
tuning condenser. It is just as if we
had a one string violin whose tones were
changed by twisting the tuning key at
the top of the finger board; that is one
string for each octave of tuning. Such
an instrument would require as many
strings as the octaves of tuning desired.
This rather rambling but simple compari-
son should show that a radio set de-
signed to cover the five radio octaves
from broadcasting down to the 12 meter
band, mentioned above, should have at
least five sets of tuning coils—one for
each octave,

Why Not a Single Tuning Coil for
All Wavelengths?

You might very naturally ask why
more than this approximate octave can-
not be covered by the one tuning coil,
and thus simplify the operation of the
set by cutting down the number of coils
at least. Well there are certain very
definite limits to the amount that a string
can be tightened and loosened and still
give music. By adhering to our com-
parison with the musical instruments, it
should be obvious that if too high a note
is attempted by tightening the string,
there will be a limit beyond which the
string will break. Similarly, if teo low
a note is attempted, the string will have
to be loosened to such an extent that it
will lose all its tension and will merely
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Hook-up for short-wave reception, showing vari-

able condenser as a regeneration control, re-

versed primary connections at tickler, RF choke,
and grid-leak detector set-up.

“flop” without vibrating. While we do
not have these same limitations in the
eleetrical tuning, we have others that
prevent us covering too high or too low
a range on any given single tuning coil.
Alout one octave has been found to be
the most practical for reasons which will
here be given.

The deseription so far should fit us now
for the next step. We are ready to start
with the standard regenerative set for
broadeast frequencies, and remodel it for
operation on successively higher octaves
of frequencies. By reference to the
musical instruments, and to the electri-
cal viewpoint of tuning displayed in Fig-
ure 2, we naturally wonder whether we
should attempt to cover the octaves by
several strings, or coils, with only one
tension device (the tuning condenser) or
whether we should try to cover the entire
five octaves with only one coil and the
single tension arrangement. A clue to
this has been given above, but the sub-
stantiating facts are herewith given in
Tables A, B, and C.

TABLE A
Wave Length Is Proportional to
21V LC
Wavelength Ranges  Tuning Induetance
200 to 550 meters..250 Micro-Henries
100 to 225 meters.. 62.5 Micro-Henries

50 to 110 meters.. 15.6 Micro-Henries

25 to 55 meters.. 3.9 Micro-Henries
12.5 to 28 meters.. 0.9 Micro-Henries

Same Tuning Condenser Throughout.

TABLE B
Wave Lengeth Is Proportional to
2 v/ LC
Inductance Proportional to Square of
Turns,
Wavelength Range Tuning Coil Turns
200-550 meters........... 100 Turns
100-225 meters. .......... 40 Turns
50-110 meters...........
25- 55 meters...........
12.5-28 meters........... 4 Turns
Same Tuning Condenser Throughout.
TABLE C
Wave Length Is Proportional te
211/ LC
Capacity of

Wavelength Range Tuning Condenser

200-550 meters. .. .000350 micro-farads
100-225 meters. .. .000090 micro-farads
50-110 meters... .000022 micro-farads
25- 55 meters. ...0000055 micro-farads
12.5-28 meters. ...0000028 micro-farads

Same Tuning Coil Throughout.

SHORT WAVE CRAFT

How Condenser Capacity Varies
With Wavelength

Table C shows what will happen if we
attempt to cover the five electrical oc-
taves between the 12 meter range and
the broadcasting scale with one tuning
coil only. We start off with the stand-
ard tuning condenser of .00035 mf. ca-
pacity. This is somewhere near the av-
erage 23 plate condenser. As you all
know this tunes the broadcast octave
very nicely. Dropping down one scale
in wavelength, or up an octave in fre-
quency, brings us to the band between
100 and 225 meters. For this range we
must have only one-fourth the size of
tuning condenser which we employed in
the 200-550 meter scale. And while we
continually try to avoid the use of math-
ematies in these radio articles, there are
certain fundamental formulas which one
should know. One of these mathematical
relationships is that the wavelength of a
tuned circuit is proportional to the
square root of the product of the induc-
tance of the coil and the capacity of the

]EJLL!!J
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PLATE STRONG R.F.
CURRENT P4 SIGNALS IN
/. _ PLATE
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Fig. 7. Hook-up and graphie curve showing why
grid-leak detector is preferred for short-wave

reception ; stronZ RF signals are manifested in
the plate circuit when this circuit is uséd.

condenser. This is shown at the head of
Table C. It can be seen from this that
to reduce the tuning of a circuit to one-
half its wavelength, it is necessary to
divide the induectance hy four, or the ca-
pacity by four, or both of them by twao.
What to do! But let’s proceed.

By leaving the coil alone and dividing
the tuning condenser by four, we find
we require a 90 micro-micro-farad con-
denser (1 micro-micro-farad is 1-1,000,-
000 of a micro-farad or 10-12 farad) in-
stead of the usual 350 micro-micro-farad.
This is not so unreasonable, even though
this means a variable condenser having
only five plates instead of the 23 plates
in the broadcast range. But going on
down the wavelength scale still further
soon brings us to our senses. Suppose
we take the 50-110 meter band. By pre-
vious definition, the tuning condenser
must be cut once again to one-fourth its
value, bringing it down to about 22
nicro-miero-farads.

Such a tuning condenser would have
barely two plates and would be only a
little over twice the capacity of the vac-
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uum tube across which it is connected.
A tuning scheme of this nature becomes
completely out of order on the next lower
band. The 22 micro-micro-farads by
virtue of the one-fourth cut to reach the
25-55 meter octave, becomes only a little
over five micro-micro-farads—smaller
than a neutralizing condenser and only
one-half the inter-electrode capacity of
the average vacuum tube. Of course
following this same system, gives a mere
2 micro-micro-farads for the 12 meter
scale. The condenser system is out of the
question,

Changing Coil Turns With Same
Condenser

Table A shows what may be expected
with a system which employs a change
of coils for each scale and uses the
standard broadcast condenser for tuning
all the way down to the 12 meter limit.
Referring once more to the tuning for-
mula, it is found that the inductance
must be cut by one-fourth each time the
wavelength is reduced by two—provid-
ing the tuning condenser remains the
same value without reduction. The reg-
ular broadcast coil is approximately 250
micro-henries. Then proceeding by our
one-fourth system, the value for the 100-
225 meter range would be about 62 micro-
henries. The 50-110 meter octave would
call for a coil of only 15.6 micro-henries,
while the 25-55 meter range requires a
8.9 value with just a mere 0.9 micro-
henries for the bottom scale reaching
down to 12 meters.

These values of inductances sound
terribly small but they are practically
quite possible. Let us look at these values
from the standpoint of coil turns. Table
B should be consulted here. If it is as-
sumed that the broadcast coil is built
with 100 turns, we can advance down the
line with a fair amount of assurance that
our approximations will be accurate
within commercial limitations. Since the
inductance values have to go down by
one-fourth ratios for every octave, and

(Continued on page 86)
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Fig. 8. This shows eraphically and also in dia-
gram why the “C'-bias detector ix undesirable
for short-wave reception ; the tubhe here operates
on the bottom of the Plate ¢urrent curve. with
resultant weak RF signals in the plate eireuit.


www.americanradiohistory.com

June—July, 1930

SHORT WAVE CRAFT

35

The Short Wave Experimenter

Changing Short Wave Coils
With a Dial

How to switch Plug-in-Coils with
a twist of the wrist—a great time
and energy saver.

E moderns, with all of our
‘/ ‘/ much vaunted pep and pro-
gressiveness, are neverthe-
less at times quite lazy. To obvi-
ate the necessity of opening a cahi-
net, which is sometimes necessary
to remove plug-in eoils and plug
other coils in the sockets, the ac-
companying design of quick-chang-
ing switch for short wave coils is
suggested.

There are many variations of
this arrangement, of course, and
niore crossarms can be used in the
event that more than four coils are
to be switched into and out of cir-
cuit. Most everyone knows that
the reason why we use plug-in coils
for short-wave circuits is because
tapped coils or coils with sliders
leave a lot of inductance in a cir-
cuit, which due to its electrical ca-
pacity and also a certain inductive
(reactive) effect of the turns left

]

Simple yet effective
design of shert-wave
inductance change-
over switeh. This
zear switches the coils
in and out of eireuit
without dead-end
losses.

e

CONTACT
| BUTTONS

— "

BAKELITE COUPLING ROD

SEC.
TICKLER

STATIONARY BAKELITE
BLOCK HOLDING SPRINGS.

rent conduction, the circuit causes
a broadness of tuning and other
undesirable features. In other
words, the plug-in coils make a
clean-cut job of changing the set
from one band of frequencies to
another. For that reason we must
keep in mind in building the switch
mechanism here illustrated, that
the cross arms should not be less
than ten to twelve inches long at
least, although good results will be
obtained with even shorter cross

mounted. In other words, it will
be seen that when the dial and
shaft with its attached spider are
rotated, the coils not in use are
fairly well separated by a goodly
air gap from the electrical field of
the coil in actual use at a given
moment.

There are any number of designg
of switching mechanism which
may be employed, and several sug-
gestions are shown in the illustra-
tions for good positive contact

connected, through unipolar cur- arms on which the coils are switches—Contrib. by H. W. Secor
St Fh B SPRING INSULATOR—_ (K
: i 1 /PlN \-— 4\3 \ -3 \"'
i SPRING
BRASS PRIM
7 % A : : SEC.}
SPRING S
SCREW CAP N =
> PlN ‘\\\ Gl i ;3
ARANSAS > i I1/1TE
NN
5= TICKLER

This drawing shows two ways of making the switeh contacts for the coil change gear here described. Spring propelled pin
contacts are shown at the left and knife-switch style contacts at right.
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Short Waves in Medicine

By DR. ERWIN SCHLIEPHAKE

HE development of the elec-

I trical high frequency field
has introduced a new medi-

cal application of extremely high
frequency electrical oscillations.
The body to be treated does not
need to be in contact with any
electrodes, as is the case with the
process customary hitherto. The
effect can be given in any desired
amounts, especially by the use of
the Esau oscillation circuit. Above
all, it strikes the deep-seated inner
organs, just as strongly, and with
proper arrangement even more
strongly, than the surface, and un-

(University of Jena, Germany)

Dr. Schliephake gives us an interesting
discussion on the latest applications of
short waves to the human body for the
treatment of warious alments. The
author carried on a large number of
experiments, the important results of
which he gives in this article. Some of
these experiments were made with three-
meter waves.

A short discussion of the high
frequency apparatus hitherto cus-
tomary in medicine will make these
differences clear. The most usual
modes of application are diathermy
and the so-called high frequency
treatment by the Arsonval system.

it, corresponding to the great
amounts of current used to operate
the apparatus, the amount of heat
produced in the body is relatively
great. As to the conduction of
energy I shall say more later.

With the much smaller and sim-
pler high frequency medical appa-
ratus the effect of the current is
of course much less, but with ap-
plication of the electrodes in oppo-
site pairs, as has been recently
done for treating the throat, a
powerful local effect can neverthe-
less be obtained.

The frequency used in all appa-

%
14
AMPS IN GLASS WITH 100CC. o]\
# CReuIT OF WATER IN FIELD 4\ 4
i 01T
{ . CONDENSER :
20 " FIELD EMPTY T 717
1.5 S
: P : 4 \\ )
o L 10 e
e 2
60 10 80 90 100 110 120 130 140 150 1 4 & b
MILLIMETERS BETWEEN THE PLATES CM'S FROM THE EDGE
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Fig. 1 shows Esau’s short wave tuning arrangement for experiments on animal organisms, P representing the condenser

plates.

Fig. 2 shows change of resonance curve caused by changing the dielectric placed between the plates PP. Fig. 3

shows the division of the heat in a model (bread) placed between the condenser plates; curve 1, the plates placed 2 centi-
meters from the side surfaces; 2, the left plate brought into contact; 3, diathermy (contact on both sides); 4, same as 3,
calculating the warmth which flowed away during the experiment.

der certain conditions can produce
considerable changes. Further-
more, every sensitive object in the
reach of the field is exposed to the
effect. In contradistinction to the
diathermal current, which localizes
in the organs of least resistance
and thereby is often directed away
from other organs, the electric
field is to a great extent free from
such factors as, for example, the
different organic resistances of the
individual organs.

While in diathermy relatively
low tensions are used, with cur-
rent strengths up to two or three
amperes, the high frequency ther-
apy works with higher voltage and
lower current strengths, With both
processes the oscillations are pro-
duced principally by the spark gap
method.

The outstanding effect is the
warming of the parts of the body
in question, as is indicated in the
case of diathermy, by its name. In

www americanradiohistorv com

ratus thus far is of the order of
one million cycles, corresponding
therefore to a wavelength of about
300 meters. Besides the funda-
mental vibration there are always
extra vibrations of higher fre-
quency. In the modern diathermal
apparatus of exact working they
play hardly any part, however.
Still, in the field of radiation of
many apparatus of the d’Arsonval
tvpe, with proper arrangement of
the electrodes, waves can he dem-
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onstrated (by the Lecher system)
down to as low as about 40 meters
in length, though to be sure with
decreasingly small energy.

It is possible that the quieting
effect upon pains of the nerves,
which is often claimed in treat-
ment with such apparatus, depends
a specific effect of especially high
frequencies upon the nervous sys-
tem, as I have also observed with
the short wave transmitter. This
assumption is supported by the ob-
servation of Miiller and Stiebock,
who described the quieting etfect
of very high frequency vibrations
of low energy in the case of neu-
ralgia. These investigators pro-
duced oscillations by using appa-
ratus with tubes, thus making pos-
sible changes of frequency within
wide limits. Here, too, only a little
current is actually used, being con-
ducted to the body by contact elec-
trodes, as in the processes previ-
ously customary.

The production of very high fre-
quency vibrations and thereby of
ultra-short waves of one kilowatt
power, was only made possible by
the hook-ups devised by Esau. The
hook-up uses only the inner capac-
ity of the tubes and the inner back-
coupling, brought to the most
favorable values by proper tuning
of the anode chokes.

SHORT WAVE CRAFT

Influencing organisms and other
organic objects by such a trans-
mitter can be arranged in several
ways: first, by free radiation from
antennas; second, by the electro-
magnetic field prevailing within
coils, and, third, by the electric
field between the plates of a con-
denser.

Electrostatic Treatment

Since the last method has proved
to be the most serviceable, let us
discuss it first.

The strong effect upon the in-
ternal organs, such as we can now
attain, has only been made possible
through the use of closed oscilla-
tion circuits, in the Esau arrange-
ment (Fig. 1). Like all oscillation
circuits they have self-inductaice
and capacity. They can be tuned
to a definite wave by change of
these two values.

The variable self-inductance con-
sists of a wire circuit, the upper
horizontal part of which may be
moved on the side parts, causing
a change of the effective wire
lengths. The capacity is produced
by the two plates P, which are
likewise adjustable (toward each
other). In this way the secondary
circuit is tuned to the sender. If
now the object is placed between
the two plates, it forms a part of

37

the dielectrie of the condenser. The
capacity, which depends not only
on the size and distance apart of
the plates, but also on the dielec-
tric constant, is strongly changed
by the object inserted, as may be
noted from the reduction of the
current as shown by the ammeter.
To obtain resonance again, tuning
must be done by lessening the self.
inductance or by moving the plates
farther apart.

The resonance curve of the sec-
ondary oscillating circuit is not
merely changed in position by the
dielectrie, but is also considerably
flattened in form. (See Fig. 2.)
That is the result of the increased
damping in the circuit, which like-
wise depends on the nature of the
dielectric. Various substances in
the condenser Tield have very defi-
nite and characteristic damping
curves.

To obtain good results it ig also
important to have the right coupl-
ing of the secondary circuit with
the transmitter. On bringing the
circuit closer, from a considerable
distance, the current at first in-
creases, only to decrease again,
when a certain point is passed.
The critical coupling is at this
point; if it is passed, the back-
effect of the secondary circuit upon

(Continued on page 88)

\ carried out between

tralia and America.

| graphs and diagrams, by

Winfield Secor.

TELEVISION on the short
waves — latest developments
| in television transmission and

with details of the apparatus
used at the transmitting station,
as well as at the receiver.

investigator. Article illustrated
with photographs and diagrams.

I HOW the Byrd broadeast \“u.;s
The tech-
nical details of the short wave

| system, illustrated with photo-
H.

reception on high frequencies,

ANOTHER idea in short wave
receivers for amateurs, by F.
H. Schnell, famous short wave

In Our Next Issue!

N EW observations in the short

ULTRA-SHORT waves speed
plant growth, by Dr. Albert
Neuburger.

EXPERIMENTING with short
wave regenerative receiving
cireuits, by Clyde A. Randon.

ERIALS for short wave re-
ceivers. Various shapes and
sizes of short wave receiving an-
tennae and the action of the
short waves on these antennae.

THEORY and construction of
audio amplifiers, for both

short wave code and broadcast

reception, by A. R. Haidell.

PROF]TS in short waves for
the set builder—how to cul-

tivate short wave trade in your

locality, by Robert Hertzberg.

A

schedule. in an attempt to bridge

numerous articles on all sorts of
short wave transmitters and re-

wave field. by Dr. Ernst
Busse, of the Technical-Physical
Institute, Jena, Germany.

SIMPLE 5-meter transmit-
ter, by E. T. Somerset,
G2DT (Encland). Five meter
transmission is being carried on
by the author on a regular daily

the Atlantic Ocean.

HE next issue of SHORT
WAVE CRAFT will contain

ceivers, designed to operate on
various wave lengths, includ-
ing sets intended for radiophone
as well as code operation,
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Fig. A (below)

Fig. B {above)
These two views show: below, the front
of the new *“Automatic Tuner,” whose
circuit is Fig. 2C; and, above, the
components operated by the two con-
trols, as they appear in the position
of minimum setting {compare Fig. C)
corresponding to a wavelength of from
15.25 up, as determined by the circuit

and tube used.

UTOMATIC waveband shift-
A ing, obtained by the ingeni-
ous system of variable in-
ductance and capacity units illus.
trated here, makes it possible to
cover a tuning range up to five

"' xcoupuuc)
BANDS
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A New Magnitying

itself.

times the lowest frequency. This
invention marks another milestone
in the development of short-wave
radio to the stage where it will he
convenient for the public as long-
wave broadcast tuning, and conse-
quently of universal commercial
value.

By the combination of variom-
eter and dual condenser shown,
which was worked out by W. H.
Hoffman and D. H. Mix, and has
now bhecome available to the experi-
menter, it is possible to obtain an

Tuner for Short
Wave Reception

SHARP tuning and plug-in coils have

always been the two bugbears of
short-wave reception and especially
| was this true for the average “broad-
cast listener”
fairly comfortable tuning, so far as
broadness on the dial was concerned.
This new and revolutionary
receiver acts as a tuning magnifier. It
also tunes from 15 to 100 meters, with-
out the bother of changing plug-in coils,
an extraordinary accomplishment in

who had been used to

short-wave

enormous tuning range by the use
of twwo dials, entirely without the
changing of coils which has hither-
to been necessary and, with com-
pletely-shielded receivers, highly
inconvenient.

The first, or “shift-frequency”
dial, rotates the shaft designated as
L1 in the front view (Fig. A) and
operates, as will be seen, one set of
plates (C1SF Fig. B) in the pecul-
iar double-rotor condenser which is
prominent in all rear views of the
unit. By its motions, synchronized

THE DAWN OF A NEW SHORT-WAVE ERA

greatest (if not the greatest) recent developments
in the evolution of short-wave receivers.

Heretofore short-waves were a sealed book to the pub-
lic, because of the inability of the average man to tune a
short-wave set. It took an expert to tune such a set suc-
cessfully, and even he would frequently pass over many
stations.

Imagine the following:

Take a wide rubber band and place across it a number
of fine lines very close to each other—so close in fact that
your eve can no longer separate them. This corresponds
to the tuning dials of short-wave sets before the advent
of this new tuner.

Now take the same rubber band and stretch it to ahout
ten times its original length. Immediately, the former
lines which ran into each other hecome widely separated
and can easily he distinguished. A corresponding separa-
tion of stations is the accomplishment of the new short-
wave receiver presented in this article.

It becomes now possihle for anvone to tune-in on the
short waves, just as easily as he tunes-in on his broadcast
set.

WE are happy to present to our readers one of the

No more passing over stations because the tuning, un-
believahle as it seems, is so broad on one of the dials that
it is well-nigh impossible to go over any station that comes
in with any amount of audibility.

Nor is this all:

The second and greatest objection to short-wave receiv-
ing, at the present time, is the plug-in coil hugahoo. Here-
tofore, the average short-wave set has required at least
four such coils to take in a range from 16 to 200 meters.

With the new receiver this is a thing of the past. In
the new tuning unit described here, no plug-in coils what-
soever are used, yet the range of the set can be made
from 16 to 200 meters.

It is certain that this evolutionary accomplishment will
make it possible to interest the public at large in short-
waves, just as broadcasting in 1921 created a wave of
immediate popular enthusiasm.

No doubt, as time goes on, the present system will be
improved, until it will take in all short waves from 3 meters
up; and in vears to come we will have a single-dial short-
wave set of this range as well.

But the important point is that radio hro taken a big
leap forward, once more, and the seemingly impossihle
has been accomplished.

www americanradiohistorv com
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with those of the rotors of the coil
L1 and the condenser C2A, the de-
sired wave band in which the re-
ceiver is to operate is selected.
The second dial, rotating shaft
C1R, governs the other set of ro-

SHORT WAVE CRAFT

justed by the first dial. The shift-
frequency dial, therefore, does not
require continual adjustment; it
produces an electrical change
equivalent to that obtained, say, by
moving a “fan’ switch over a bank

tors of the large condenser; and of condensers.

thereby selects stations in the

waveband to which the set is ad- from a

In Fig. 1, at the right, we see represented the effects of the
dial settings pictured below. Fig. C (upper left) corre-
sponds to Fig. 1A; the inductance and capacity controlled by
the “shift-frequency” dial are at a minimum; consequently,
the very smull capacity change permitted by the tuning dial
gives a sufliciently wide station channel. (The plates of the
tuning rotor are between positions R1A and R2A.)
In Fig. D, as shown also by Fig. 1B, at the middle of “shift”
dials range, the tuning dial also effects a correspondingly
great capacity variation, with a frequency-band no wider.
(Position R3B.)
In Fig. E the “shift” dial is at maximum, and, since the tun-
ing dial is also at a 100, we have the top of the wavelength
range. (This is position R3C in Fig. 1C.)

mininium

The tuning range
thus may be extended, for instance,

of 20 meters

39

(15,000 kc.) to a maximum wave-
length of 100 meters (3,000 ke.).
By flipping a switch a built-in,
fixed two-inductance coil of greater
dimensions may be connected into
circuit and higher wavelengths up
to 200 meters may be then tuned
in; a larger inductance unit would
raise this maximum still more.
New Condenser Design

This extraordinary range is ob-
tained by the fact that the variable

T0 12

COMMON
COUPLING

COMMON
COUPLING

| COMMON
COUPLING

TUNING DIAL
| AT {00 N

Fig. C (upper left)

Fig. D (lower left)

Fig. E (lower right)

The upper tuning condenser, the variometer rotor, and one set of plates of the large condenser are turned together by the

shift dial, and left at any setting which the operator desires.
tuning dial covers over its full scale.

Produets, Ine.)

www americanradiohistorv com

This determines the band, say 1500 kilocycles wide, which the
! The actual minimum and maximum. and consequently the calibration of the receiver
(see Fig. 3, page 40), are determined by the hookup and the characteristics of the tube used.

(Plotos courtesy Aero
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The first two diagrams show the usual variable-condenser tuning method, and

the variometer ntuch used in long-wave sets in the old days.

By combining the

two, we arrive at the finely-adjustable system indicated at C (Fig. 2).

inductance of the input circuit
(the “variometer” shown as L1)
is shunted across a variable capac-
ity obtained from two condensers,
one of which has an extremely low
minimum value because of its un-
usual design. While one condenser
(C1A) is of ordinary low-capacity
tvpe, the other has no stators, but
two sets of rotors, operated by dif-
ferent dials, and separated com-
pletely by a considerable distance
when unmeshed. Their position of
minimum capacity is shown in Fig.
B: Figs. C and D and Fig. 1 at A,
B and C illustrate increased de-
grees of meshing at different ad-
justments, until a maximum is seen
in Fig. E. Here the plates mesh to
the extent of the largest shaded
area in Fig. 1C.

By reference to Fig. A, it will be
seen that a system of belts, such as
are used in well-known makes of
single-dial broadcast receivers, en-
ables the right-hand dial {which
we will call the ‘“shift-frequency
dial”) to turn, not only the mov-
able plates C1SF of the double con-
denser, to the shaft of which it is
directly attached, but also the ro-
tors of the variometer L1 and the
standard 135-mmf. variable con-
denser C2A. The left-hand dial,
on the other hand, turns only the
set of plates C1R, and thereby, in
effect, produces a vernier eflect
over the widened frequency-range.
This dial, therefore, we shall call
the “station selector.”

Now that the somewhat intri-
cate mechanical arrangement of
this tuning unit has been consid-
ered, and found to be a combina-
tion of old and new elements to
produce a system that is quite new,
we may consider the electrical ac-
tions brought about by their inter-
action under their dual controls.
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This log shows how completely the
short-wave bands may be covered.
Each heavy sloping line represents the
tuning range obtained with the “sta-
tion selector” at one setting of the
“shift-frequency” dial, the latter may
be set, however, to give any inter-
nmediate range. (From QST.)

A Fundamental Circuit
Before we come to the applica-
tion of the unit, let us consider a
typical regenerative circuit, such
as that shown at A in Fig. 2.
Coils L1 and L2, of fixed induc-
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tance, may constitute the tuned
“secondary” (grid) and the tickler
(plate) windings and, in short-
wave sets, are usually wound on
one plug-in form. C1 is the stand-
ard variable tuning condenser, of
any convenient design and capac-
ity. In most short-wave receivers
an aerial coupling condenser, C2B,
is required to prevent direct con-

TO AF
AMPLIFIER
T

-

Fic.a

In this diagram, the simplest method

of connecting the Auteomatic Tuner

unit for short-wave reception; the e-

tails of the audio amplifier are purely
optional.

ductive connection of the aerial
with L1; for the latter would in-
troduce a high damping effect, and
cause erratic tuning and regenera-
tion. Often this condenser (C2B)
is connected to a tap on the tuned
coil (as at LA) when a particular-
ly long aerial is being used; its ca-
pacity is best determined by trial.
For short-wave work a variable of
135-mmf. maximum capacity may
generally be recommended. For
short-wave reception, the grid con-
denser C4 may have a capacity of
.00015-mf. or 150 mmf.; the grid
leak, for this work, has usually a
resistance between the values of 3
and 10 megohms. Whether the grid
leak should return to the positive
or negative side of the filament cir-
cuit depends upon the characteris-
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At the left, the circuit of an adapter constructed with the “Automatie Tuner,”

for use with the audio channe! of a broadecast receiver.
is provided for a 100-200 meter coil, switched in when desired.

short-wave receiver, using the same tuner,

www americanradiohistorv. com

A plug-in receptacle
At right, a
with one or two A F. stages as desired.
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tics of the tube V1, used as a detec-
tor. All simple short-wave receiv-
ers follow the general lines of this
fundamental design.

Yet it is possible to tune-in dif-
ferent stations without resort to a
variable condenser. Tuning-in is
changing the resonance-peak, or
fundamental frequency of the cir-
cuit, to correspond with that of the
received wave, The formula for
determining a circuit’s frequency
shows that this is inversely propor-
tional to the square root of the
product of the capacity by the in-
ductance. In other words, whether
we vary the inductance or the ca-
pacity, we affect equally the fre-
quency and wavelength of the cir-
cuit. Therefore, in place of a vari-
able condenser, a variometer may
be used.

To explain this instrument, it
may be said that when two coils,
connected in series, are placed in
such inductive relation that their
magnetic fields act in the same di-
rection, they “aid” each other, and
the inductance of the combination
is at a maximum. By changing
their relation to each other, the
fields are made to “‘oppose” or
“buck”: and the inductance will be
then at a minimum. The variom-
eter is commonly made by rotating
one winding within—and very
close to—the other; and was a fa-
miliar device in the early days of
radio.

A circuit arrangement whereby
tuning is accomplished by substi-
tuting a variometer L1 in place of
the L1-C1 combination, is given in
Fig. 2 at B; the wavelength range
remains the same.

The “Automatic” Tuner
Now, let us add a variable con-
denser across the variometer L1;

SHORT WAVE CRAFT

in fact, let’s add two variable con-
densers in shunt with this induc-
tance. We thus rearrange the cir-
cuit as at C in Fig. 2. Two vari-
able condensers (C1 and C2A) are
used to obtain the desired tuning
range in the most satisfactory
manner, for a reason to be ex-
plained below.

SWAPPERS

SWAPPERS are swappers of
correspondence.  During the past
few years we have noted that
Short-Wave enthusiasts love to get
acquainted with each other by mail, |
in order to swap experiences.

That’s the reason we will open a
department for them under the
above heading in which we will
print the names and addresses of
all those who wish to correspond
with others. As we know we will
be deluged with requests, please he
sure to follow these simple rules:
Use a postcard only. Never write

a letter. Address postcard as fol-
lows:
SWAPPERS

c¢/o SHORT WAVE CRAFT
96-98 PARK PLACE,
NEW YORK, N. Y.

On the blank side of the postal
PRINT clearly your name, address,
city and State, Don’t write any-
thing else on card. We will then
understand that this is your re-
quest to publish your name and |
address and that you wish to enter
into correspondence with other
short-wave readers. There is no

charge for this service,

I —EDITOR. i

In Fig. 2, at B and C, regenera-
tion is obtained through the use of
L2, a feed-back or tickler winding
placed over the stator-coil of the
variometer, 1. In the tuning unit
pictured, the stator tube of the
variometer, 174 in. in diameter, is
wound with 43} turns of No. 24

11

D.S.C, wire, and the rotor, 1 11/16
in. in diameter, with 414 turns of
the same wire. The tickler induc-
tance consists of 5 turns of No. 28
D.S.C. wire.

(It is convenrient to indicate here
the new design for condenser €1,
with its no-stator and two-rotor
construction, by two arrewheads
instead of only one.

The dotted lines at C (Fig. 2)
show that variometer L1, the
“shift-frequency” or SF half of the
variable condenser C1, and the 135-
mmf, variable condenser C2A are
ganged together and operated by
one dial; while the other dial con-
trols the other rotor section R of
C1, for station selection.

Turning the master dial (con-
trolling C1SF, L1, and C2A) deter-
mines where, in the range between
approximately 15 meters and 100
meters, stations may be tuned in.
A wavelength frequency table for
the tuning components described
above is given herewith.

On a panel about 814 in. x 5 in,,
an “Automatic Tuner” may be built
comprising only L1, C1 and C2A,
to tune approximately as follows
(the degrees indicated the settings
of the shift dial) :

S.D. Wavelength Frequency
Degrees Mecters Kilocycles

0 15.25— 16.2 19672—18519

3 15.7 — 17.0 19048—17647

5 16,56 — 185 18182—16216

7 17.6 — 19.9 17045—15075

9 19.1 — 22,6 15707—13274

13 21.9 — 25,7 13699—11673

18 25 — 295 12000—10169
24 28.25— 34.1 10619—8800
32 32.9 — 405 9120—7407
45 39.4 — 50.5 7610—5941
65 48.7 — 65. 6160—4615
85 59.3 — 79. 5059—3797
100 69.7 —100 4304—3000

(Continued on page 91)
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Above, a]}ernative arrangements of four-tube short-wave
recetvers using the ‘‘Automatic Tuner” after an untuned
or blocking stage of screen-grid amplification.
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practice is coming into increasing vogue; as increasing short-
wave reception makes it desirable to minimize possibilities
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The Pilot “A.C. Super-Wasp”

Short Wave Receiver

By

ROBERT HERTZBERG

T/us short-wave recerving set is outstanding for three rea-
sons:—It operates without batteries on A.C., without hun.
It can be used to listen-in on the regular broadcast wave-

lengths, by means of plug-in coils.

Third, the editors kinow

of several instances where European S-1 stations are being
recerved daily on this set—and on the loud speaker!

W 5 O

PILOT AC.SUPER-WASP
Turxdd Screen Grd

A front view of the neatly designed panel and dials of the Super-Wasp Short-
Wave Receiver.

HERE is nothing in radio

I more thrilling than the short

waves. Radio fans who have

constructed the most expen-
sive and complicated of broadecast
receivers, and who think there is
nothing left in the “game” to in-
terest them, are discovering a new
and fertile field of amusement in
the regions below 200 meters,
where hundreds of stations are
now broadcasting at all hours of
the day and night. Short waves
have the peculiar habit of “skip-
ping”’ over the earth’s surface in
such irregular fashion that even
tiny transmitters deliver “wallop-
ing strong” signals at antipodal
points, and owners of short-wave
receivers enjoy truly phenomenal
reception.

The writer wishes to distinguish
distinetly between short - wave
broadeasting and short-wave ama-
teur telegraphy. The former is a
comparatively recent development,
and is of interest to broadcast fans
because the announcements are

made in voice. Amateurs have been
telegraphing to each other all over
the world for many years, but this

work is done in the dots and
dashes (short and long signals)
of the Continental Code. It is
much more difficult.to pick up a
distant short-wave broadcust sta-
tion than a telegraph station, and
therein lies most of the sport. If
such reception were easy, there
would be no “kick” to it.

Trans-Oceanic Reception Common

It is still an accomplishment,
even in these days of high-power
stations and super-sensitive receiv-
ers, for a man in Boston to hear
West Coast broadcasting stations
direct, even on a seven or eight-
tube receiver. The owner of a good
short-wave receiver, using only
three or four tubes, considers

Rear view of Super-Wasp A.C. Short-Wave Receiver with shield cans removed to

show tuning condensers and other parts.
The layout of the instruments in this set is

stage may be seen at the right.

The shield grid tube used in the R.F.

such that losses are reduced to a minimum.

wwWwW americanradiohistorv com
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W6XN, in Oakland, California, a
nuisance because of its strength,
and reaches for Khabarovsk, Si-
beria, where the Soviet maintains
a fine short-wave station, or for
Bandoeng, on the island of Java,
where the enterprising Dutch op-
erate a whole string of short-wave
transmitters. Thousands of fans
who have “discovered” the short
waves amuse their friends fre-
quently by tuning in, on the loud
speaker, mind you, station G5SW,
in Chelmsford, England, which
signs off at 7 o'clock in the eve-
ning, New York time; by broad-
casting the midnight chimes from
Big Ben in London; or station
PCJ, in Holland, from which the
announcements are made in six
languages; or little NRH, in Costa
Rica, Central America, over which
the owner broadcasts the chirpings
of his delightful two-year-old baby ;
or stationVK2ME, in Syvdneyv, Aus-
tralia, which broadcasts football
games in the best McNamee man-
ner.

In a spirit of truthfulness, the
writer does not want to create the
impression that such reception can
be accomplished at the mere flip
of a switch. Short-wave work is
still quite trickyv, and it takes a
few hours of practice to learn
where the important stations come

in on the dials. The usual difficul-
ties with fading and signal distor-
tion are experienced, but the short-
wave channels are so active now
that distant stations can be heard
almost any time. The Australian,
Javanese and other East Indian
stations float in early in the morn-
ing, conveniently around breakfast

1

L

“Caught in the Act”
of assembling a Su-
per-Wasp Short-Wave
Receiving Set, which
is z simple matter
even for the uniniti-
ated. The simple de-
taitls for connecting
the various parts of
t he short-wave re-
ceiver are all clearly
shown in the blue-
print, which is tacked
on the wall in front
of the yvoung radio set
builder we see in the
picture. A soldering
iron, a pair of pliers
and a screw driver
are all that one needs
to complete the job,
plus solder and flux,
of course.

TR N
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time. The Dutch, English, French
and German stations operate right
through the afternoon. The Cen-
tral American and South Ameri-
can stations put on special pro-
grams for the United States dur-
ing the early evening hours, as do
the Dutch stations. There are also
plenty of American transmitters
to make the air quite lively.

Short Wave Set at Last
Electrified

To take advantage of the oppor-
tunities the short waves offer, ra-
dio fans until recently were forced
to use critical, battery-operated,
straight regenerative receivers, in-
nocent of shielding or the henefits
of tuned R. F. (radio frequency)
amplification, and utterly lacking
the conveniences of *“lamp socket”
operation. This situation discour-
aged many ex-broadcast fans who
had disposed of their batteries
with the advent of the A. C. broad-
cast receiver, and who naturally
did not want to take a step back-
ward by buying batteries all over
again. Now, however, there is
available, in kit form, a completely
electrified A. C. short-wave re-
ceiver, having a tuned screen-grid
R. F. stage, double shielding and
a wavelength range of 14 to 500
meters. This kit was designed par-
ticularly for the man who wants
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Top view of Super-Wasp A.C. Short-Wave Receiver.
to get into the short-wave game tite wrench and a soldering iron,all goes in place with gratifying
at little expense and with little necessary parts down to the last smoothness. This set, known as

trouble. The set can be assembled
and wired in two evenings with
the aid of a screw-driver, a Spin-

washer and lug being supplied.
The front and sub-panels are ac-
curately drilled, and everything

the Pilot A. C. Super-Wasp, has
been on the market for about seven

(Continued on page 83)
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Bottom view of the Receiver, showing the very simple wiring.
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Front view of Norden-Hauck de Luxe short-wave receiver,
known as the Super DX-5. It measures 9” by 18" by 10" and
weighs 30 lbs. Wavelength range 20 to 205 meters and
adaptable down te 10 meters, and as high as 2000 meters

SHORT WAVE CRAFT 45

A de Luxe
Short Wave
Receiver

First short-wave receiver to use the new
Peutode, high amplification tube. Range
of set. 20 to 205 meters; output stage uses
two 245 tubes; coils available for broad-
cast band and higher waves; receiver is

supplied for AC or battery.

with extra coils.

| 4 I \IIE short wave receiving set

illustrated in the accompany-

ing photographs represents
one of the finest pieces of work-
manship yet produced. Not only is
this short-wave receiver of excel-
lent design and construction, but it
also embodies some of the latest
developments in radio engineering.
Among other features, this re-
ceiver utilizes the newest vacuum
tube, which has made such a stir
in radio circles, the pentode, which
provides tremendous amplification
in a single stage. The pentode tube
is used in the radio frequency am-
plifier stage, with 250 volts on the
plate of the tube. This set is sup-
plied in either the battery operated
model or in the AC model for oper-
ation on 110 volt, 60 cycle, AC sup-
ply circuits.

So well designed is the filter and
general balance of the circuits in
this Norden-Hauck short-wave re-
ceiver that no hum is noticeable
when receiving, and the residual

hum is so low that earphones may
be used with perfect satisfaction.
The rectifier in this set uses a 280
type tube, and two 227 tubes are
used for the detector and first

usual sensitivity, high selectivity
and volume.

All of the radio frequency and
detector circuits are tuned with
vernier adjustments, affording the

S g

Bottom view of the

Super DX-b short-

wave receiver, show-

ing high class work-

manship and excel-

lent arrangement of
parts.

a2

J

audio stages. Due to the special
design of the tuning circuits and
the employment of the pentode
tube, with its very high amplifica-
tion factor, this set possesses un-

|

Interior view of
Super DX-5 receiv-
er, taken from the
top, showing good
design and arrange-
ment of the parts.
Power pack and au-
dio amplifier are
mounted in the rear
and suitable shield-
ing used wherever
found necessary.

e
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greatest volume, the highest de-
gree of selectivity, together with
really accurate calibration.

The audio stages, in view of the
fact that the output or second
stage utilizes two 245 tubes con-
nected in push-pull style, with 250
volts on the plates, provides four
watts of undistorted power output;
sufficient to operate a dynamic
loud speaker in excellent fashion.

The wavelength range of the set
runs from 20 to 205 meters, with
the set of three coils regularly fur-
nished with the Super DX-5 set.
One other set of coils is needed to
¢o down to about 10 meters, while
coils wound to take care of the
broadecast band and higher waves
are also available when desired.

(Continued on page 85)
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Bringi Old S W Recer
ROBERT (BOB) HERTZBERG
Get that old short-wave receiver out of the attic and bring it
up to date with the addition of a few parts as specified by an
expert. It 15 not so much the instruments you have, as how
you connect and use them. How to mzp! ove the regeneration
control and general reliability of the set are here discussed.
¥V sRF
E TICKLER AFT AFT
C A /
‘ ¢01A %H'E 201 A
™ ~
=.Cc PHONES
% S S
| RHEQSTAT
o l o o
A+ B- A- B+22 B+90
Fig. 1. This diagram shows short wave receiving circuit frequently used on the older sets. How to bring it up to date
is explained by Mr. Hertzberg in this article.
ITH the interest in short- planning to “get on the air’” once very common lately. Most of those
Wwave broadcasting rising more. When they get all the dust three- and four-year-old receivers
to new and unprecedented off the outfits they usually gaze at represent a considerable invest-
heights, many people who first them rather speculatively and say, ment, and their owners naturally
tried their hands at short-wave “Well, this thing is a bit out of do not want to junk them in favor
reception a few years ago are date. Wonder how I can revamip of brand-new sets, if they can help
digging their old sets out of it?” it. Fortunately, it is not difficult

the cellar and the attic, and are

[REGENERATION CONDENSER

Questions of this kind have been

TUNING CONDENSER

BAKELITE PANEL

RHEQSTAT

WOOPEN BASEBOARD
PLUG-IN COIL

Fig. 2. A preferred arrangement of the short wave receiving set apparatus is
indicated in the illustration abeve.

www americanradiohistorv com

to revise them, as short-wave prin-
ciples have not changed any. In
this article the writer will offer a
number of practical suggestions
that have actually been tried and
found to work satisfactorily.

First let us study Fig. 1. This
is a schematic representation of
practically all the short-wave re-
ceivers sold two, three and four
years ago. They all consist of a
straight regenerative detector, fol-
lowed by either one or two stages
of transformer coupled amplifica-
tion. Tuning is accomplished by
means of plug-in coils, wound with
heavy wire, with a shunt variable
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—
T £, 3
TIre
o A.F. TRANSFORMER
»
T0 REST OF
AF. SYSTEM
> 100000 OHM
W R POTENTIOMETER
! !
B+45 B+I35 A+ A= B- B+30

Fig. 3. The circuit above shows how to connect a 222 tube in an RF stage ahead of the regenerative detector; this simple
addition to your old short wave set gives far greater stability and evenness of tuning.

condenser C1, usually of .00016
mf. capacity. A hinged primary
is mounted at one end of the plug-
in base, the secondary and tickler
being the plug-in unit. Regenera-
tion is controlled by another con-
denser, C2, usually about .00025
mf. The audio system is of the
straight transformer tvpe. The
parts are usually arranged some-
what as shown in Fig. 2.

Now, the question is: “How
much of this set can be saved?”
The answer is: “All of it.” You
can use evervthing now in the out-
fit, merely adding an additional
tube to give it increased sensitivity
and to eliminate the “dead spots”
that you undoubtedlv experienced
in the tuning.

Adding Screen Grid R. F. Stage

The revamped circuit is shown
in Fig. 3. The additional tube is
a UX-222 screen-grid amplifier,
connected between the present de-
tector and the antenna to act as
an untuned radio-frequency ampli-
fier. Study this hook-up carefully
and it will become clear to vou.
Note that the primary coil is no
longer used, the aerial being con-
nected across the grid and filament
of the 222 through a radio-fre-

quency choke coil, RF1. The grid
of the 222 tube is the cap electrode
at the top of the glass; the G pin
in the base is the connection to the
screening grid, marked G, which
receives a 45-volt positive charge
from the “B” batteryv. This G lead
is by-passed to the filament by con-
denser C2, of .01 mf.

The plate of the 222 is connected
to the detector circuit through a
blocking condenser, C3, of .01 mf.,
the detector cireuit itself remain-
Ing substantially the way it was

the R. F. choke, RF2., As the 222
filament is rated at only 3.3 volts,
it must be connected to the rheo-
stat through a series resistance,
R1, of 15 ohms, which cuts down
the six volts of the “A” battery to
the correct value. This resistance
is tapped at 10 ohms and the grid
return lead from RF1 is brought
to it; the grid is then biased about
15 volts negative, which is re-
quired for the proper operation of
the tube. Tapped resistances of
this kind cost only a few cents and

before. The plate of the 222 re- can bhe purchased in any radio
ceives 135 volts of “B” through store.
. 249 AF TUBE
Vs /
RF 1 — t
© ® eoccede '
ux ez —{ =~ '@’ (@’RF2 Q -
Rl == 3 D g
QINING i O
gm___o 5 RF3 ®x~15_’AF TUBE
7 @ o~—"0
01) 8" ‘ [e) [+]
DETECTOR
PLUG IN
coiL L~ A 4 £
o
i -

-5

Fig. 4.

¥

Suggested arrangement of re-vamped short wave receiver, with sereen

i

grid tube stage added ahead of the detector.
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| TICKLER _L
1
! " ~
2B l'}-\ T co RF 3
i .lt CS \ 20! A
R2 LHI2ZA
ot T€4 ¥
N
C3
¢ || r3 (R4
: | 14
t
RF2 J)
o o
B+45 B+ 135 A+ A- B- B+90
Fig. 5. Another method of coupling the untuned screen grid tube stage to the detector. Here the plate current of the

222 tube flows through the grid winding of the detector plug-in coil.

Operation of Circuit

The operation of the circuit is
simple. All signals picked up by
the aerial are impressed on the
screen-grid tube and amplified by
it. The choke RF1 provides a com-
plete grid circuit, particularly for
the biasing voltage, but because of
its high impedance to the R. F.
currents, forces the latter to tlow
to the grid, where they affect the
tube in the usual manner. The
amplified signals flow through con-
denser C3, which offers practically
no opposition, and into the grid
tuning circuit. The latter, of
course, responds only to signals of
one wavelength—the one to which
it is adjusted. The amplified R. F.

HINGED TOP

Fig. 7. If you feel real ambitious and want to
build a new short wave receiver from your old
parts, plus a few new ones possibly, here is a
1930 de Luxe receiver, diagram of connections
for which abbears in Fig. 6. This short wave
receijver utilizes a stage of tuned. screen zrid RF
amplification, anhead of the detector. Shielding
is both desirable and necessary; the cabinet may
be made of aluminum, brass. or eopper as shown
above.

currents are forced into the de-
tector through C3 because of the
choke RF2. 1If this choke were
absent, the R. F. current would
merely flow back to filament
through the “B” battery, and
would not affect the detector at all.

The installation of an untuned
screen-grid stage adds no controls
to the receiver. The tuning and
regeneration condensers remain
the major adjustments, and the re-
vamped set is tuned in exactly the
same manner as before.

The actual physical placement of
the screen-grid tube and its asso-
ciated parts depends on the con-
struction of the present set. Fig. 4
shows a simiple arrangement that

can be adapted to most sets. The
222 is put in the left corner of the
baseboard, in front of the plug-in
coil. There usually is plenty of
room on the baseboard; in a pinch
the present parts can be shifted
around a bit. If this is necessary,
place them so that the connecting
leads will be as short as possible.
The filament resistor, chokes, con-
densers, etc., are easily distributed,
as they are small and occupy little
room.

An incidental improvement can
be effected in the detector circuit
by the addition of a potentiometer,
for accurate control of the detector
plate voltage. This is helpful in ob-
taining smooth regeneration. This

OuTPUT
PARTITION  TRANSFORMER 2NPAF 112 A 15T AF 201A
f/ f
RiNg uxzzz) (4 S oo w f .
s )
[0 ] B [0 ~R2 e
3 O SN ES o
0 —0 RF1 )
A E | e
SOCKET £0 DET- 112 A
c2 C6
~ < R4
—i— I
w 7°HIGH
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potentiometer should have a resist-
ance of 100,000 ohms, and may be
mounted in any convenient place
on the front panel. It is adjusted
only when the plug-in coils are
changed.

The importance of good radio-
frequency choke coils in the re-
vamped receiver cannot be over-
estimated. It is worth while to
discard the old ones and to buy
new ones, of good make. Also, the
condenser C3 must have excellent
insulation, as it is subjected to the
full voltage of the “B” battery.

SHORT WAVYE CRAFT

connections, and buy new tubes
and batteries. Put up asmall aerial
—about 50 feet or so—just for the
short-wave receiver, so that you
won’t have to disturb the regular
broadcast receiver in the living
room. Wipe off the earphones, fill
vour pipe, and you are ready to
explore the ether once more!

Another Method of Connecting
Screen-Grid Stage
Another method of coupling the
untuned screen-grid tube to the de-
tector is shown in Fig. 5. Here

49

With the arrangement of Fig. b
the grid leak R2 must be connected
from grid to filament, instead of
directly across the grid condenser.
In the latter position it would al-
low the plate current of the 222
to bias the detector strongly, thus
making it inoperative. The rest
of the connections remain as they
are in Fig. 3.

A Model 1930 S-W Receiver

If vou feel ambitious, and want
to build a new receiver using as
many of the old parts as possible,

PHONES OR LOUP SPEAKER—

OUTPUT TRANSFORMER~
AF

.
20l

gjs I

Y

6 o
B+45 B-135

At A- g; B+S0 C-4zv (-9
GROUND SYMBOLS INDICATE CONNECTIONS TO METAL CHASSIS

A e %

r’

) !

B+135

Fig. 6. Detailed wiring diagram for de Luxe 1930 short wave receiver illustrated in Fig. 7.

As will be seen, this receiving

set uses a stage of tuned RF, with screen grid tube, ahead of the regenerative detector; together with two stages of trans-

The Audio Amplifier

The audio system need not re-
ceive much attention. Tone quality
is not yet an important factor in
short-wave reception, so even your
old transformers will do. It is the
thrill of the reception, not the ac-
tual programs themselves, that
counts. When you tune in Siberia
or Java yvou'll be too excited to
worry about the high notes or the
low notes. Tubes of the 201 A type
can be used throughout, though a
112A tube should be tried as the
detector.

Of course it is advisable to clean
up all the parts, go over all the

former-coupled audio.

the plate current of the UG-222
flows through the grid winding of
the detector plug-in coil, being kept
off the grid of the detector tube
by the grid condenser, C5. It is
prevented from short-circuiting
back to the filament by the block-
ing condenser C3, of .01 mf. capac-
ity. Although this latter condenser
is directly in the tuning circuit, it
is so large in comparison with the
00016 mf. of C4 that it has prac-
tically no detuning effect. A radio-
frequency choke, RF2, connected
in the “B” plus 135 lead, is some-
times helpful, though not neces-
sary.

www americanradiohistorv com

cast your eye over Figures 6 and 7.
Fig. 6 shows the hook-up of a real
snappy, Model 1930, short-wave
receiver, using a stage of funed
screen-grid R. F. amplification
ahead of the detector. The actual
circuit differs only slightly from
that of Fig. 3, but the mechanical
construction of the set itself is
more complicated than the simple
layvout of Fig. 2. Shielding is both
desirable and necessary, and is
best obtained by making the set in
a box of aluminum, brass or cop-
per, as shown in Fig. 7.

The box is divided into one small

(Continued on page 87)
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The Short Wave Beginner

How to Obtain Smooth Regeneration
in S-W Receivers

By ROBERT (BOB) HERTZBERG

The author explains, in simple terms, how tu connect the apparatus in short-wave re-

The cause of “dead

Fig. 1.

secondary of the A. F. T

retvers so that regeneration will be smooth over the entire dial.
spots” on the dial is explained, as well as the best hook-ups for the regenerative circuit.
Y7c1 %TKKLER &% RF.CHOKE AFT R2 T2
T m / ) }
| | l T1 [
E s
GRID__~» = R [z
coiL Te2 : T c3
i _
| 2 2
= 1 }
+op 60— op+
The common regenerative circuit used for short wave reception is shown above. If the set breaks forth into a
loud howl on the very point of oscillation, you should connect resistance R-2, of about 100,000 ochms value, across the

RITICAL, cranky regenera-
tion controls are responsible

C more than any other single

factor for the failure of short-
wave receivers to produce satis-

factory results. Many otherwise
excellent sets are discarded in
disgust by their purchasers when
they show themselves to be difficult
to operate, yet they can be adjust-

ed properly without any trouble at
all. An irregular regeneration con-
trol apparently makes the tuning
unduly sharp, and even very high
ratio tuning dials de not help.

RF.

NS

C1

—y
i
£[~wﬂ

Q1

. ||

Y
Z

A E
a -~
GRID
coIL

cA

TICKLER R1 ¥ pE
i [ AFT.
!
z 2
‘e
ooip & Rl
OA O MFE B+

B+45vV.

Fig. 3 shows still another way of controlling regeneration by

varying the plate potential on the detector tube with a

finely variable resistance R-2; and also by the variable
resistor R-1.

Fig. 2 above shows how to smooth up the regeneration con-
trol on short wave receivers—use a potentiometer at “P,” to
give fine control of the plate voltage.
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This articie will attempt to ex-
plain a few methods for taming
down a too-lively ecircuit and for
making it work smoothly and
easily. The suggestions apply to
all types of short-wave receivers,
as they all use a regenerative de-
tector, with and without tuned or
untuned R.F. amplification and
with one, two or three stages oé re-
sistance or transformer coupled
A.F. amplification.

First let us study the diagram of
Fig. 1. This shows the usual
straight regenerative short-wave
circuit, with one stage of audio for
headphone reception. The antenna

SHORT WAVE CRAFT

tor tube to regenerate is deter-
mined by several factors: the size
of the tickler coil and its proximity
to the grid coil, the value of the
detector plate voltage, the setting
of condenser C3, the characteris-
tics of the particular tube, and to
a lesser extent the quality of the
R.F. choke in the transformer pri-
mary circuit. Contrary to general
opinion, the grid leak is not at all
critical, three megohms being just
about right for practically all tvpes
of both battery and A.C. detector
tubes.

If the tickler is of the right size
and the plate voltage correct, the

51

few faint tube noises. If the set
breaks forth into a loud howl on
the very point of oscillation, you
will have to connect a resistance R2
(Fig. 1) across the secondary of
the audio transformer. This ”fringe
how!” effect is exceedingly annoy-
ing, as it occurs at the very point
where weak stations are generally
heard. The resistance R2 should
be about 100,000 ohms (.1 me-
gohm). Sometimes, but not al-
ways, adjustment of the grid leak
R1 helps to eliminate this very un-
desirable howl.

If you find that the set jumps
suddenly into oscillation, with littie

PLUG-IN COIL--,

JRECHOKE, ¢ i 0001 3
{ 222\ Tp T sy @ 0-A  AFT. 112A
W H
2 L
oS!
‘ (=1 700016
i s MF. = o
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Fig. 4 above shows connection of a 222 tube in the RF circuit ahead of the detector, with detector feeding into a resistance-

coupled stage of audio frequency amplification.

The use of a screen grid tube eliminates dead spots on the tuning dial,

and the resistance-coupled first audio stage eliminates the “fringe howl” frequently so troublesome in transformer-coupled

1s coupled to the grid coil through
a small condenser C1, the grid coil
being tuned by a variable condenser
C2, usually of .00016 mf. Regen-
eration is secured by means of a
tickler coil wound over the same
form holding the grid coil. The re-
generative action is controlled by
another variable condenser C3, of
about 00025 mf. The detector T1
is led to an audio amplifier tube T2
through a standard A.F. trans-
former, AFT. A grid condenser C4
of .0001 mf. capacity and a grid
leak R1 of about 3 megohms are
used.

Causes of Regeneration
Now the tendency of the detec-

first audio stages.

detector should slide into regenera-
tion and finally oscillation with a
soft, hushing sound as the conden-
ser C3 is turned in. Furthermore,
when the set is tuned to the high
end of its wave range, with any
particular plug-in coil in place,
oscillation should take place as the
condenser C3 reaches maximum ca-
pacity. As the set is tuned to lower
wavelengths less and less of the re-
generation condenser is needed.

How to Eliminate Howling

After the hushing sound has
given way to the gentle “plunk”
that indicates oscillation, you
should hear nothing more than a
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or no preliminary hushing sound,
and with only a degree or two of
condenser C3 dial movement, don’t
waste vour time trving to tune for
foreign stations, as vou won’t be
successful. To smooth out the con-
trol, first try reducing the “B”
voltage, if it is not already low.
Cut it down from 45 to 225, and
see if regeneration occurs more
smoothly. If this reduction helps
somewhat, but not enough, you
must reduce it even more. It is
quite surprising to see how easily
most short-wave circuits oscillate
with only eight or ten volts on the
plate of the detector.
(Continued on page 84)
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A Complete Portable Transmitter and

Receiver for Short Waves
Myr. Lawrence B. Robbins, W-1AFQ, here describes in

detail just how to build a complete short-wave transmitting
and receiving set. The set is light and thoroughly portable,
sutting 1t to arrplane or motor-boat

O BE actually portable, a

I transmitter should be so con-

™= structed that it can be carried
about in the hand if necessary.
(This portable weighs only 30
pounds.) This is only possible
with short wave transmitters be-
cause communication over any dis-
tance cannot be carried on, on the
higher bands, with the low power
such a transmitter would be able

to offer. It was with this in mind
that the portable transmitter
shown in the photographs, to-

gether with its twin, a three tube
receiver, was constructed.

Features

While, of course, not the last
word in short wave outfits, it is
entirely practical. The transmitter
is a 40 meter affair operating on
6714 volts plate current and a “C”
battery to light the filament of its
tube, which is a 199. The hookup
used has a known record of 2,000
miles per watt under good condi-
tions and from 500 to 1,000 miles
can be attained by this transmitter
under as good conditions with this

power supply, which delivers in the
vicinity of .4 of a watt. It is thus
excellent for so-called local work
but may often surprise the user by
making contact over unbelieved
distances.

The receiver is a conventional
Schnell circuit with two stages of
audio amplification contained in a
case of identically the same size.
This uses 199 type tubes also and
operates from three dry cells and
a small 2215 volt “B” battery.

The filaments of both trans-
mitter and receiver are controlled
by 125 ohm rheostats; which
makes it possible to light the tubes
direct from a car battery if so de-
sired. In other words the sets can
be operated from a three, four or
siX or even an eight volt source if
the contained “A” batteries fail for
any reason. An extra “B” battery
block can also be carried along if
desired for boosting up the plate
current of the transmitter, al-
though this is optional. Even a
Ford spark coil can be used for
plate current by connecting top
side contact to “A" plus, (bottom

side contact is the “B’” plus line)
and the bottom contact of coil to
the key and the other key lead to
“A” minus. Besides the two units
there are in addition the key, head-
set and antenna — counterpoise
wires—all of which can be stuffed
in a couple of pockets.

The transmitter is known as the
Split Colpitts circuit having tuned
plate and grid and a consequent
absence of clips to adjust. Only
two are included and are used to
connect the outer end of each tun-
ing coil.

Transmitter Details

The base is a thin board 11
inches long by 7 inches deep. The
panel is of hard rubber 1114 inches
long by 414 inches high. Two
00025 mifd. variable condensers
are used for tuning and are mount-
ed at each end of the panel. The
rheostat is mounted in the center.
The tube socket is mounted on the
base just back of the rheostat.
Back of that comes a .001 mfd.
fixed condenser and back of each
tuning condenser is placed a choke

The transmitting unit is pictured at the left,
tion; the barrel is necessary for keeping the units away from the ground. The coil winding jig is shown in the picture

on the right.

The author is shown in the center picture, operating the completed sta-

The photographs show slight differences in the panel sizes, ete., of the two sets due to the use of dis-

carded material, such as dials, etc., and the panels made to fit.

www americanradiohistorv com


www.americanradiohistory.com

June—July, 1930

SHORT WAVE CRAFT

This close-up of the transmitting unit illustrates the general

arrangement of the short wave coils and cor_ldensers‘
the antenna {middle) coil coupling.

coil. A 5,000 ohm transmitter-type
grid leak of good quality is then
mounted at the back right hand
corner of the base and then the
tuning coils occupy the space par-
allel with the rear edge of the base.

The transmitter coils consist of
two separate air windings of No.
12 or No. 14 bare copper wire of
seven turns each. Their mountings
consist of two hardwood sticks;
one 84 inches long and the other
714 inches long. The shortest one
is notched underneath at 14-inch
intervals and arranged to leave 2
iiiches hetween the coils. Coils are
then set in position on the long
stick and the short one placed

Note
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ON TRANSMITTER
I

0
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Schematic eireuit of the resonance in-
dicator designed for the 30-lb. portable
transmitter.

through the coils and screwed down
to the bottom one, the notches bear-
ing down on the coils and holding
them vertical and rigid. Then the

constitute the receiver.
will not absorb moisture very appreciably in damp localities.

A close-up showing the arrangement of the parts which

The basket wound “bell wire” coils

ends of the bottom stick are
screwed to the base as shown,
The antenna coil consists of five
turns of the same gauge wire ar-
ranged as shown 1n the sketch.
This is placed between the two
main inductances and their ends
are clipped into two Fahnestock
clips fastened to the baseboard.
The form for winding the chokes
is shown in both sketch and photo-
graph. Eight long, headless wire
nails are driven, in a 134 inch
circle, in a board. Then, 40 turns
of No. 22 DCC. copper wire are
wound around them to form an
eight-pointed star. This is done
by winding around one nail, then
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f Ehe Lomplete portable transmitting and receiving radio set designed by Mr. Robbins. The antenna
# to the transmitter, the antenna coil being in adjustable relation to the oscillator coils.
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skipping inside two, around the
fourth nail and so¢ on until 40 com-
plete turns have been made. Their
hold-downs consist of a little piece
of thin wood placed over them and
held to the base by a match stuck
in a hole in the base. This is shown
in detail sketch. By following the
schematic diagram and the accom-
panying photographs all constants
will be found and the layvout and
wiring are fully explained. All
battery connectors consist of
Fahnestock clips fastened to the
base with flexible wire leads of
sufficient length.

The key is attached to a piece
of thin board 10 inches long with
two straps underneath for strap-
ping it around the leg of the oper-
ator. Two leads of insulated flex-
ible wire serve to connect it to the
clips in the back of the transmitter.

For the transmitter three blocks
of “B” battery 514 x 214 x 3 inches,
totalling 6714 volts, and one or two
“C” batteries furnish the power.
The “B” batteries are wired direct
to the clips ahove on the base board
and the “C” batteries are wired to
the wusual “A" Dbattery posts
through the toggle switch.

It must be remembered that the
“A” power of the transmitter is
small and the latter should be
turned off at the end of each trans-
mission but, notwithstanding that,
a single “C” battery will furnish
power for upward of 100 operat-
ing hours. The small “B” batteries
should last for 3 to 5 months with

SHORT WAVE CRAFT June—July, 1930
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average use depending upon the
quality and size used. ¢

Receiver Assembly

Assembly of the receiver should
offer no serious difficulties. The
base and panel are the same size
as used for the transmitter. Vari-
able condensers and rheostat are
mounted in the same relation. The
antenna coupling condenser con-
sists of two little plates of brass or
copper 5 inch square and sepa-
rated a sixteenth to an eighth of an
inch. A stiff wire soldered to one
plate allows it to be slid through
a binding post hole and proper ad-
justment thus made. The induct-

LEG - STRAPS”
DOUBLE mmo/

CORD TO KEY

RUBBERj POCRTABLE KEY

HARD

/=8 B [ BINDING POST
4

RECEIVER INDUCT-
ANCE COIL. TABLE
INSULATING POST e T "

Mechanical details of the transmitter and receiver components.
inexpensive radia design.

ance coils are wound of common
(Continued on page 82)

This is a very
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A Straight-Line Radio Distance Map of the World

L >

-

-~

SCALE ,MILES
500 2500

APPLIES ONLY TO DISTANCES FROM
SCHENECTADY, OR BETWEEN POINTS
ON UNE THROWAH SCHENELTADY.

By means of the straight-line, world distance map reproduced above. through the courtesy of the General Electric Company, one can determine the distance

of a foreign radio station in a straizht line from WGY. Schenectady, New York, by simply meusuring the distance between that point and the foreign

station on a piece of paper, and then refer this measure to the scale found in the lower left-hand corner of the map. At a later date we hope to furnish
sume more of these maps with different cities as the ccnter point.

ARE YOU A MEMBER OF THE S.W.P.H.?

You haven't heard of this great and growing society? No? Bet you a layer of Heaviside that you are a S.W.P.I{. yourself. What's
its meaning? Must we spell it for you? Alright.

SIIORT-WAVE PHONE HOUND

The S.W.P.IL is that sort of a dogzone hound who hounds every distant-country station imaginable and then gets acknowledgment
cards by the bushel—maybhe.

But most important. when he has hounded his quarry to his lair, he promptly writes the Editor of S.W.C. all about it; and he, poor
sup, not knowing hetter. prints the letter for the benefit of all other S.W.I"H.

S0 therefore, all you 8.W.P.H., be sure to join the society PRONTO and report all the aueer happenings at once if not sooner.

M. U. FIPS, Secretary. Society of S.W.P.H.
P.S.:—And the less you fib, the better!
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How to Build a 2 in 1 Receiver

A most novel arrangement, permitting double-band recep-

tion without need for changing coils (in the usual sense).

A switching system changes from one range to the other.

This is a practical scheme. Additional bands may be pro-
vided by the exercise of a little ingenuity

HE radio set to be described

I is a combination short-wave

and broadcast wave receiver.
(The range of this particular re-
ceiver was from thirty to five hun-
dred fifty meters.)

This radio receiver differs radi-
cally from all other types. There
are no adapters and no extra tun-
ing dials. The change over from
the broadeast wave to short wave
and vice versa is accomplished by
the turn or movement of a three
pole double throw switch. Of
course when you want to get the
full range of the short wave chan-
nels, it will require changing the

By
LOUIS B. SKLAR

plug-in type coils for the various
wave lengths. The radio fan will
soon find, however, that a few of
his favorite short-wave stations
will come in on one and only seldom
on two coils. In this case, he will
leave a particular coil permanently
in the set.

The same two tuning dials used
for the operation on the broadcast
wave channels are used on the
short waves; the same tickler or
regeneration control is used for all
wave lengths,

I have constructed this set and
had it in operation for several
months with excellent results. It

was satisfactory as a short-wave
receiver, enabling me to reach dis-
tant stations, which I could not get
with the regular broadcast re-
ceiver. It was also a sort of pleas-
ure that this was obtained without
any extra attachments and with
the least effort.

Many times when my friends
listened to distant stations coming
from the loud speaker of this radio
set they wondered how such great
distance could be received with an
ordinary four-tube set. There
wasn’t anything different in the
method of tuning to lead my
friends to suspect that a short-

METAL PANEL Il
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JS (OUPLED TO .00035 CONG. COUPLING
WITH A PILOT INSULATED 00015
COUPLING. .
0000255 | j‘ =
I SHORT WAVE
i 3 iy 27 LONG WAVE
! P32l )
1B DIPD] g, ’
AR 0 YAXLEY 3POLE Fl16.2
DOUBLE-THROW SW. ’
SAME SHAFT ﬂ
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) ANT. SHIELDED
RS I 5RID TUBE
p Sa— yre-
B i
!' ----------- mencb oo sem cnenae —1' P B
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| L i BT, |
' ' 1 u ] 9
i M ouoss : 00035 0) L : R .
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FIG. 4 FIG.3

Schematic circuit of the dual-range receiver described by Mr. Sklar.

(shielded) grid tube is used as R1.

v . Fig. 3 illustrates the cireuit to be used if a screen
It will be necessary to use particular care when shielding the parts associated with

this tube, as indicated by dotted linas. This receiver will function very differently on different antennas, during short

wave reception.
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wave receiver was hidden some-
where in the console in which the
radio set is housed. When signals
faded only an expert would suspect
“short waves.”

The use of short waves has long
been advocated for reception dur-
ing the summer months when
static is most prevalent. (In the
countries of the torrid zone, short-
wave operation is the only satis-
factory means of communication
with distant points.) If broadcast
reception on the short waves is dis-
torted, it will almost certainly be
due to heterodyning between the
short-wave fundamental and the
harmonic of some higher wave sta-
tion, or to its being one of the har-
monics and not the fundamental
frequency of the station to which
you are listening.

Method of Construction

The construction of this Two-in-
One Receiver is extremely simple.
Anyone who knows how to handle
a soldering iroen and can follow a
radio schematic diagram will have
little trouble in building it.

The schematic diagram shown in

SHORT WAVE CRAFT
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At right (above), panel arrangement ¢f the “Two-in-One” receiver.

are of the illuminated type.

Y T S e A

RIS B S
.

The dials

If operation of the circuit-change switch is desired

at the panel, one additional contrel knob will require to be provided for.

The three- pole double - throw
switch can be of the “jack” type.
When this type switch is used the
change over can be made by shift-
ing the small knob on the front
panel; or, an ordinary blade type
disconnecting switch as shown in
the photograph can be used. In
the latter case it will be necessary
to “get inside the set” (to use a
colloquialism) to make the change
over.

Fig. 1 illustrates the way in which
the set is changed from a long-
wave to a short-wave receiver. Fig.
2 shows the mounting of the short
wave condenser and how it is
coupled to the shaft of the long-
wave condenser. The coupling
used on the first or radio frequency
stage condenser is an insulating
type coupling; the one used on the
detector circuit tuning condenser
is a metallic coupling. The two
photographs and list of materials
should enable anyone to get the
proper parts and arrange them on
the front and sub-panel for best
results.

Method of Tuning
I believe that there is no need of
explaining how to tune the regular

broadcast receiver. As to the
short-wave part of the receiver, the
method of operation is somewhat
similar to any regenerative type of
radio set. To tune in short wave
transmissions the tuning operation
must be done very slowly. A little
patience and a few days’ practice
will enable you to tune this set in-
stinctively and you will be able to
tune in the short-wave stations
without any difficulty.

The radio enthusiast building
this two-in-one receiver will find

www americanradiohistorv com

that he will be amply repaid for
his effort.

Anyone having a four-tube set
similar to the long-wave part of
the receiver herein deseribed can
very easily change it to a two-in-
one radio set by making the neces-
sary changes and additions.

List of Materials

1. Radio Frequency Stage Trans-
former.

¥ XK X

At left: Parts layout of the
2-band receiver. The porce-
lain-base switch shown may
be replaced by a good make
of low-capacity, panel-oper-
ated switch. It may be ad-
visable to make special
mountings to hold the vari-
able condensers rigidly. At
the shorter wavelengths any
undesirable motion of the
variable condensers will make
tuning difficult.

¥ ¥ X

o

Radio Frequency Stage
Socket.

Fixed Resistor for R.F. and 2
Audio Tubes.

3 Pole Double Throw Switch.
.000025 Variable Condenser.
.00085 Variable Condenser.
Detector Tube Socket.
Short-wave Plug-in Coil Soc-
ket. (4 coils required.)
Binding Post Strip.

R.F. Choke.

First Audio Stage Trans-
former.

12. Grid Leak and Condenser.

13. .00025 Variable Condenser.

(Continued on page 81)
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By
CLYDE
A. RANDON

Peculiar circuit conditions encountered at five meters—Ihow
to adjust the transmitter—measuring the wavelength with
Lecher system—calibrating the oscillator wavelength

the wavelengths below twenty

meters has resulted in a wealth
of practical information which is
of unusual interest; because these
frequencies are practically unex-
plored and are fertile ground for
experimenters and amateurs inter-
ested in extraordinary effects.
Ordinary apparatus can be used for
work at five meters and, with the
description of a receiver and trans-
mitter which are easily constructed
at small cost, in this article, anyv-

SEVERAL years’ experience of

one interested can successfully
operate here,
R1 RFC ..
- —~ I —+
€ | Tes & o
L1 4 '
= 1Hov.
AC
PC !zk
i Y
KEY
Fig. 1

The original. Hartley circuit as used
at, say, twenty meters before starting
to overhaul it for five-meter work.

The ordinary experimenter, when
attempting operation for the first
time at the extremely short wave-
length of five meters, usually makes
several mistakes. In the first
place, the existing transmitter and
receiver in the station are dis-
mantled, partly at least, and en-
tirely new outfits are hooked up.
Needless to state, they do not op-
erate at once, and the experimenter
is at a loss to explain why.

The reason is not difficult to see.
An automobile designed to have a
maximum speed of sixty miles an
hour simply will not go eighty; and
the ordinary tubes and equipment
designed for low frequencies sim-
ply will not operate successfully at
higher frequencies. The conditions
. are so very different that special

Fig. 2
Now the circuit of Fig. 1 has been cut
down to about half the former wave-
length, with only a couple of turns
in L2.

precautions must be taken. One
should go about the work, at ex-
tremely high frequencies, in a sys-
tematic manner and gradually
working from known to unknown
conditions—and that’s sufficient
excuse for the following instruc-
tions.

Not Too Fast

Take it easy. Your present
transmitter and receiver probably
operate at forty meters; but the
procedure applies equally well to a
twenty- or even an eighty-meter
transmitter. TFirst, gradually re-
duce the number of turns in the
inductor (the popular Hartley cir-
cuit shown in Fig. 1 will be used
for an example). Each time, reset
the filament clip properly and re-
adjust the set for proper oscilla-
tion, testing for this with the sta-
tion wavemeter. If none is avail-
able for use at the very high fre-
quencies, shunt a 5-plate condenser
(or some other convenient size)
across a small coil in series with a
flashlight-lamp, as in the usual
“ham” wavemeter. Each time,
light the flashlight-bulb by coup-
ling it to the transmitter.

If at any time the set will not
oscillate, retrace vour steps care-
fully, making one change at a time,
until oscillation is again produced.
In the vicinity of fifteen meters, it
will probably be discovered that

wwWwW americanradiohistorv com

changing the R.F. choke in the
transmitter to a couple of small
coils Chl, Ch2 (described later)
connected in series, as shown in
Fig. 2, will again restore oscilla-
tion. When oscillation is again
produced, the number of turns can
be reduced still further, while al-
lowing the set to operate properly.

Fig. 3
-Our final five meter-circuit, with mid-
gets at C4 and C5, and a single four-
inch loop L3 for an inductance.

It will be at last found that the
tuning condenser across the oscil-
lating circuit can be removed, be-
cause the distributed capacity of
the coil is sufficient for oscillation.

No filament clip is necessary. In
fact, operation is often extremely
erratic when a filament clip is
used; and oscillation can be pro-
duced, under these conditions, only
by inserting in the filament-clip
lead a small condenser or choke

SHEET > ‘~- © AND NUTS

Fig. 4
On the Lecher wires, shown at A,
“standing waves” may be set up. The
bridge B determines the dimensions of
the oscillating circuit.
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coil. But operation is better with-
out any filament clip at all, as
shown in Fig. 2.

Short, Short Waves
At this point (about ten met-
ers), it will be found that reducing
the number of turns (which are
now two or three, and small in di-

METER STICK 3
-

; :
TR
WAVE LENGTH

l

‘POINTS AT WHICH ﬂ
PLATE MILLIAMMETER -

PLATE - FLICKS
=T ML AMMETER

Fig. 5
Use of the Lecher wires enables us to
measure the wavelength of a trans-
mitter, with a very good degree of
accuracy.

ameter) will not give strong oscil-
lation. The next step is to shorten
the length of the plate and grid
leads. This will result in a surpris-
ing decrease in wavelength, with
the same size inductor. At this
point, it will be necessary to re-
move the plate and grid-blocking
condensers (which have a value in
the order of 100 mmf. in the usual
forty-meter transmitter) and re-
place these with small midget vari-
able condensers of about 32 mmf.
(seven plates, or so), C4 and C5
in Fig. 8. The grid leak should be
connected to the filament, and a
small 30-turn basket-weave coil Ch3
(about one inch in diameter)
placed in series, to confine the R.F.
currents to their proper paths., It
will be found that the wavelength
is controlled easily, by varying the
capacity of the blocking condens-
ers. The coil is now replaced by a
single four-inch loop of copper tub-
ing L3, and the transmitter will be
operating at approximately five
meters; but one can never be sure
unless the wavelength is accurately
measured, as described later. The
final cireuit is shown in Fig. 3.
Since the operator has gradually
reduced the wavelength, much has
been learned as to the practical dif-
ferences between a fortyv- and a
five-meter set. The latter is slightly
harder to adjust, since any small
changes also affect the frequency;
but the experimenter will.find real

SHORT WAVE CRAFT

enjovment in trying various tests
at these extreme frequencies.

Measuring Short Waves

The wavelength of the trans-
mitter must be known accurately,
if one is to operate “on the air;”
it is easilv measured with Lecher
wires, These are simply two par-
aliel wires spaced about two inches
apart, left “open” at one end and
“shorted” at the other, as shown
in Fig. 4A.

For five-meter measurements,
the wires should be about twenty-
five feet long and spaced about two
inches apart; although this sepa-
ration is not critical. Since the
waves are measured along the
wires, it is necessary to have them
of suflicient length; twenty-five
feet is approximately correct. De-
tails of the “bridge” or shorting
handle are shown in Fig. 4B; the
two triangular cuts in the bridge
fit over the wires, and the brass
piece slides along them while meas-
urements are being taken.

The wires are supported by
strong cords fastened to them, and
must be well-insulated from sur-
rounding objects, if good results
are to be obtained.

The set-up for measuring the
length of the waves impressed on
the wires is shown in Fig. 5.

The oscillator is coupled loosely
to the shorted end of the wires,
and the bridge is moved along the
wires, to short them at the other
end. In certain positions, the plate
milliammeter in the transmitter
will show an abrupt change. When
one of these positions is discov-
ered, a mark should be made on
the wires. The bridge is then
moved along them until another
such position is located. The dis-
tance between any two such posi-
tions is just half a wavelength,
This distance should be accurately
measured, preferably with a meter-
stick (obtainable at any store deal-
ing in drawing supplies). Suppose
that the distance between two such
positions is found to be 265
meters. The actual wavelength of
the oscillator is then obtained by
multiplying this value by two. The
transmitter is thus operating on a
wavelength of 5.30 meters.

(If a meter-stick is not avail-
able, inches multiplied by .0254
will give the meters.—Editor.)

www americanradiohistorv com

Calibration

The wavelength of the oscillator
may now be reduced, and other
wavelengths determined. These
values may be marked on the oscil-
lator scale; but it is preferable to
transfer them to a small wave-
meter constructed of a 4-inch loop
of copper tubing and a 32-mmf.
(7-plate) midget variable conden-
ser. Thus, one can always refer
back to the wavemeter, in case
some alteration is made in the
transmitter which changes its dial
settings.

To calibrate the wavemeter,
simply measure the wavelength as
described above; then, before
changing anything, couple the
wavemeter’s coil to the oscillator
and vary its condenser until the
plate current in the oscillator
shows an abrupt change. The
wavemeter is then tuned to the
oscillator’s wavelength.

Since the wavemeter, the oscil-
lator and wires are all tuned to the
same wavelength, and this wave-
length is known, from the Lecher-
wire measurements, this value
may be marked on the wavemeter
scale. Other points are obtained
by changing the wavelength of the
oscillator, measuring the new dis-
tance on the wires, and marking a
new point on the wavemeter’s
scale, as before.

INPUT OF
‘7 AMPLIFIER.,
“L4)
\
RFC
La g
— J_)
= A-At Bt
B~ 90V

Fig. 6
The circuit of a five-meter receiver
used by the author. The capacity and
inductance of ils leads must be as
small as possible.

With a ecalibrated oscillator in
operation in the five-meter band,
it is extremely simple to build a
receiver (Fig. 6) and adjust it to
receive on the transmitter’s wave-
length. There are, however, cer-
tain important factors which must

(Continued on pagye 82)
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Miss Ann Seeley tuning in a short-wave station, on loud speaker, on the
“Find-All Four.”

in a short-wave receiver. All
wiring should be as short as
possible, using Corwico Braidite
flexible hook-up wire. It is desir-
able to keep radio frequency con-
ductors away from each other,
wherever possible, especially avoid-
ing capacity coupling between grid
and plate circuits. Extra careful
attention should also be given to
the making of soldered joints.
These should be perfect, both me-
chanically and electrically and only
a rosin core solder, such as Kost-

er’s should be used.
The wiring procedure is given

below in eight steps:
1—Wire the positive filament cir-
cuit from the “A” plus binding
post (29), through the filament
switch (27) to the plus filament
terminal of each socket. Solder
one end of resistance (5A) to
the filament terminal of socket
{(4), soldering the positive lead

to the other end.
2—Wire the negative filament cir-
cuit from binding post (28) to
one end of resistance (5) and
also to one end of each of the
amperites. The latter are
shown grounded in the sche-
matic diagram merely for the
purpose of simplifying the dia-
gram. The other end of re-

CAREFUL wiring is essential

sistance (5) is soldered to the
negative terminal of socket
(4), while the other ends of the
amperites are wired to the neg-
ative terminals of their respec-
tive sockets.

3—Wire 2all grid circuits. Note
that the connection from the
antenna side of the Tonatrol
(2) goes to the cap of the
screen grid tube (4). For this
connection, solder a screen grid
clip to one end of a piece of
flexible Braidite, fastening the
other end to the Tonatrol. At
this time, wire in grid condens-

June—July, 1930

The
Short Wave
Find-All

Four

By
H. G. CISIN, M.E.

T his article will interest all
beginners in the short-wave
art, as the assembly and wir-
ing stages are all numbered
and detatled A B C fashion.
Thistsreally a kindergarten
lesson in building a short-
wave recelver.

er, grid leak, and also Electrad
potentiometer (13A).

4—Wire in all plate circuits. Plate
terminal of socket (4) is con-
nected to the isolated terminal
(that is, to the one away from
the three grouped together), of
the coil mounting (9) and
thence is conrected to the stator
of the Hammarlund short-wave
condenser (7). Connect the
rotor to the other end of the
coil winding—that is to the
next adjacent terminal on the
coil mounting. Wire in tickler
coil, shunting it with variable
resistor (11). Also wire in

Top view of “Find-All Four” Short Wave Receiver.

www americanradiohistorv com
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choke (17), jack (204), and
connection between plate term-
inal of socket (23) and post
(25). Wire in all “B” plus and
“C” minus returns,

5—Wire the double grid circuit,
from grid terminal of socket
(4), through flexible resistance
(8) (which is soldered in place)
and thence to “B” plus 45 line.

6—Wire in all three Polymet by-
pass condensers.

7—Wire in Tonatrols (18A) and
(2).

8-—Complete connection from
ground post (3) to the “A”
minus post (28).

Assembly Details

PANEL VIEW OF
SHORT WAVE

FIND-ALL fOUR

TOP VIEW OF
SHORT WAVE
FIND-ALL FOUR

The assembling details are given =3 ee)s
below in fourteen easy steps. Note : .
that all mounting directions are RO Bl PPOOOCO®

given with observer facing panel
or panel edge of baseboard.
1—Mount the Silver-Marshalil
drum dial on the center line
of the baseboard, at the panel
edge.
2—Mount the .00014 mfd. Ham-
marlund condenser (7) to the
left of the dial. This is shown
at the right of the dial in the
“top view” illustration, but it
has been found preferable to
place the potentiometer (13A)
and the by-pass condenser
(14) on the right of the dial,
in order to bring the tuning

A7

| 15
7 [
T S %z
14 174

-----

Sy T

..;”

30([ éat
Beas C-44

condenser nearer the short
wave coil (9). The con- SHORT WAVE FIND-ALL FOUR
denser (7) will have to be

raised about %", by means of
long screws or by washers, so

A baseboard layout, as well as schematic wiring diagram showing all the

that its shaft will pass connections of the “Find-All Four” Short-Wave Receiver, are given above.
through the center of the drum Also a front view of the cabinet.
dial.

ty wvariable resistance (11)
and for the small jack (20A).
These parts are to be located
symmetrically, as indicated on

sers (12) and (6). These two
condensers are to be mounted
flat, as shown.

8—Mount the eight Eby binding

3—Mount the four Eby sockets,
the amperite mountings and
the Hammarlund short wave
coil mounting, as shown in the

top view illustration.

4—XMount the Electrad potentio-

meter (13A) and the Polymet
by-pass condenser (14) to the
right of the drum dial.

5—Mcunt the two Thordarson

transformers (18) and (21).

6—Mount the Electrad “B” type

resistance (22) vertically, as
shown—also mount the Silver-
Marshall r.f. choke (17).

7—Mount the grid leak mounting

(13) and the Polymet conden-

posts on a long composition
strip and fasten this at the left
rear of the baseboard. Also
mount the two posts (25, 26)
on a small composition strip
and mount at the right side of
the baseboard. The remain-
ing parts (5, bA, 8, 10, 17A)
are soldered in place while
wiring.

9—Prepare the panel for mount-

ing, drilling the mounting
holes for Electrad Tonatrols
(2) and (18A) ; for the Royal-

www americanradiohistorv. com

the “panel view.” Parts (11)
and (18A) are on the horizon-
tal center line of the panel,
each being about 4” from the
vertical center line. The jack
(20A) and Tonatrol (2) are
mounted 214” from the right
edge and left edge respectively
and 2” from the bottom of the
panel.

10—Drill a large hole on the verti-

cal line for the drum dial win-
dow. Use the escutcheon plate
(Continued on page 68)
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YLVAN HARRIS is well known as &
radio engineer, editor and writer and

he here presents a series of simplified
charts, whereby the radio student and set
designer can ascertain the proper induc-
tance and capacily to use in order to tune
to certnin wave lengths or frequencies, We
are sure that our readers will find this
article of extreme importance and value.

S YOU are well aware, the need
Al‘or staying on your wavelength is

becoming more and more urgent

every day, due primarily to the
great number of stations which are now
on the air, and which is increasing stead-
ily. The problem of allocating all these
stations in their proper places in the
frequency spectrum is an enormous one,
and a large amount of money, and a con-
siderable amount of time is being spent
by the government and large communi-
cation companies in the study of the
problem.

It alnrost seems as if there are more
communication channels required to
handle the traffic of the world than there
are channels available in the ether. And
in the short-wave range of the spectrum
the problem becomes more involved, due
to the fact that when continued opera-
tion is required throughout the day it is
necessary to change wavelengths or fre-
quency at various times.

Transmission in certain directions and
between certain stations requires opera-
tion at different frequencies at various
times of the day. For example, reliable
communication is possible between sta-
tions X and Z at a frequeney of 7000
kilocycles in the early part of the night,
whereas during the latter part of the
night, or early in the morning, a fre-
quency of, let us say, 4000 kilocycles is
required for good communication.

We will not in this article discuss the
reasons for this; many of you are al-
ready acquainted with the reasons. They
include such things as the height of the
Heaviside layer, the skip distance, the
season of the year, the nature of the
terrain over which communication is
held, and many other things.

Just think what the problem means in
connection with communication between
ships or between ship and shore. Dur-
ing part of the ship’s voyage the latter
may be in daylight while the shore re-
ceiving stations may be in darkness.

SHORT WAVE CRAFT

Solving

Frequency, Wave-Length
and Capacity Problems—

Without Mathematics

By SYLVAN HARRIS

My, Harris has here provided easily read charts from which any one can
determine what size condenser to nse with a given inductance, or vice versa,
when the wavelength or frequency is known—all without the use of mathe-
matics, which are none too well liked by even the student of radio himself.
Hith the directions and charts here preseuted and described by Mr. Harris,
the exact relation Letween frequency, wavelength, capacity and inductance
can be at once determined, without any tiresome calculations.
charts for future reference.

Preserve these
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This chart shows graphically the mathematical relations between frequency and

wavelength. If we wish to check a frequency in kilocycles “b,” we glance aleng

the dotted line to the point “a”, where it strikes the diagonal black line, and then

look directly downward and read the equivalent meters wavelength at the
point “c.”” Fig. 1.
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During another part of the trip the con-
ditions may be reversed; the ship may
be in darkness and the land stations in
daylight.

Frequent Changes in Wavelength
Necessary

And between the conditions of dark-
ness and daylight, all combinations of ef-
fects may be encountered. So, if con-
tinued communication between ship and
shore is required, it is necessary to
change wavelength or frequency several
times during a trip. This means that
commercial short wave stations require
several communication channels, and
these communication channels must be so
chosen that no conflicts occur between
stations of the same country or between
stations of different countries.

At this point then, we see that in addi-
tion to the technical problems, there is
involved also the matter of diplomatic
relationship between the various coun-
tries. Try, then, to realize how many
communication channels are required by
each country of the world, and estimate
what the sum total of all these might be.
It is a difficult job, to say the least, and
it is on this account that se much work
is being done on the problem. Every-
body wants to be satisfied, and yet there
are only so many channels in the ether.

Recognizing the enormity of the prob-
lem, efforts have been made to utilize
given channels for several simultaneous
conversations or messages. S¢ we have
duplex communication, just as in wire
telephony or telegraphy, we often have
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This chart shows graphically the relation between the oscillation constant, in-

ductance multiplied by capacity, and the frequency in kilocycles.
explained in the text.
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This chart shows the relation of three important radio quantities—the relations

of frequency to capacity and inductance.

Fig. 3.
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Its use is
Fig. 2.

several conversations and telegraphs
carried over the same wires simultane-
ously.

Multiple Conversations On a Single
Line

For example, over a given line we
might have, and actually do have, a tele-
phone conversation at ordinary audio
frequencies, another telephone conversa-
tion transmitted by a carrier at one fre-
queney, and another conversation trans-
mitted by a carrier at another frequency;
then we might have several telegraph
messages going over the same wires.
The arrangements are so made that no
one channel of communication interferes
with the other.

So we might go on and furnish many
other instances to show how conservation
of communication channels is a neces-
sary and important thing, and we can
go still further and show how it is just
as important to amateurs as to commer-
cial communication companies. One of
the prime requisites for helping to con-
serve these channels is to keep on your
wavelength or frequency. If your carrier
wavers, even a trifle, you are likely to
interfere with someone else’s carrier, and
cause trouble for both yourself and the
other fellow. It is unnecessary to elab-
orate on this; you understand it fully
already from your experiences in trying
to separate the countless short-wave sta-
tions on the air every night.
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How to Adjust Your Wavelength
Accurately

One way of maintaining your fre-
quency constant is to use a erystal-con-
trolled oscillator. But even this won’t do
any good if your crystal does not control
at the proper frequency. So, perhaps the
most important thing of all, or at least,
the first thing of all, is to know what
your wavelength is, or how to adjust your
oscillator to the wavelength or frequency
that is assigned to you.

There are several ways of measuring
frequency or wavelength, with which you
are undoubtedly acquainted. Perhaps the

SHORT WAVE CRAFT

(b) After obtaining the correct values
of induetance and capacity, it is neces-
sary to check the wavelength. Then,
knowing the wavelength by the measure-
ments on the Lecher wires, what is the
corresponding frequency? Or, converse-
ly, if my assigned frequency is so-and-so-
much, what should the wavelength be, as
measured on the Lecher system?

Solving Wavelength Problems
g §
Without Mathematics
There may be various other prohlems
of similar nature involved in this work,
and in order to simplify the problems,
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This chart illustrates the relation between capacity in MMF and the inductance

in microhenries, with respect to any given wavelength.

simplest and most reliable for your pur-
poses, is that in which the wavelength
is directly measured by means of a yard-
stick or meter stick, on a pair of Lecher
wires.

In all this work, however, it is neces-
sary to know what you are doing, and
not to grope around in the dark. If
vou understand the principles of fre-
quency adjustment, and are able to pre-
dict beforehand what your frequency will
be, even if only approximately, you will
save yourself a whole lot of work, and
what is more important, a lot of un-
certainty.

You are assigned to a certain fre-
quency at which to operate your trans-
nitter. You have next to consider the
following problems in building it or in
adjusting it:

(a) What values of inductance and
capacity do T require in order to trans-
mit on the assigned frequency?

Fig. 4.

the charts shown in this article have been
calculated. By means of these charts
many problems of tuned cirveuits can be
solved in a second, without having to
bother with mathematics of any kind,
even ordinary arithmetic.

Glance at Figure 1. When you find
that your assignment is 6400 kilocycles,
all you have to do is to look up 6100 on
the vertical scale of Figure 1, as at the
point b; then travel over to the curve,
at the point a, and then drop down to the
bottom to the point ¢. Immediately you
know your wavelength is to be 47 me-
ters. Or, to put the problem the other
way, if Tommy Jones tells you his wave-
length is 47 meters, start at the point
¢, at 47 on the horizontal scale, travel
upward to the curve, at a, then over to
the vertical scale, at b, and you know his
frequency immediately.

The upper curve of the chart coverg
wavelengths from 1000 meters to 30 me-
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ters, and frequencies from 300 kilocycles
to 10,000 kiloeycles, The lower curve
of the Figure 1 covers wavelengths from
30 meters to 10 meters. For example, a
wavelength of 18.7 meters, indicated by
the point a’ indicates a frequency of
16,000 kilocycles, indicated by the point
b". You will find this chart a very simple
one to use, and a very convenient one.

Now, in Figure 2 we have a means of
calculating our inductance and capacity.
You know that for any given wavelength
or frequency the product of the induc-
tance and capacity of a tuned circuit, or
L X C, has a certain value. This v‘tlue
is given by the equations

159.3

f= orA =1884 V L. C
WG

where f is the frequency in kilocycles
and M is the wavelength in meters. I,
and C are in microhenries and miero-
farads, respectively. These two equa-
tions are really the same equation ex-
pressed in two different ways.

Although we have given you these
formulas, you don't need them. We show
you them only to point out the fact that
the product LC determines the wave-
length or frequency. So, if we happen
to know this product for any frequency
we can easily find the capacity required
if we know the inductance, or the induc-
tance if we know the capacity. Let ps
try an example.

Determining Values of Capacity
and Inductance Fromt Charts

Glance at Figure 2. At the bottom we
have plotted horizontally the frequency
in kilocycles, and the produet LC, which
is known as the Oscillation Constant,
vertically. Suppose the frequency we
are considering is 3000 kilocycles. This
is the point a in Figure 2. Travelling
upward from this point to the curve, and
then horizontally, we find at the pomt ¢
that the oscillation constant, or LC,
.0028. In other words, we can use any
combination of capacity and inductance
whose produet is equal to .0028. Suppose
our tuning capacity is 50 micromicrofa-
rads. Expressed in microfarads, this is
.00005. The inductance we have to use is
then, .0028 divided by .00005 or 56 micro-
henries. In other words, find the oscilla-
tion constant for the given frequency
from the curve of Figure 2, and then
divide it hy the capacity to find the in-
ductance or divide it by the inductance to
find the capacity. This is simple enough,
isn't it?

There are several curves on Figure 2.
The two upper curves cover a range of
160 kiloeyeles to 1500 and 1500 to 10,000.
The third curve, on the left, covers the
range 10,000 kilocvcles to 30,000 kilo-
cycles. The corresponding wavelengths
have been marked on the curves. The
wavelength ranges are 1500 meters to 20,
200 to 30, and 30 to 10 meters.

Even though this is a very simple
matter, we are all of us inclined to be
a little lazy; at any rate, we all of us
like speed, so if we can avoid even simple
calculations we like to do so.

(Continued on page 78)


www.americanradiohistory.com

June—July, 1930

SHORT WAVE CRAFT

Short Waves for the
Broadcast l.isteners

An Improved Screen-Grid Short Wave Converter

The average broadcast listener is par-
ticularly interested in some methed
whereby he can readily and economi-
cally adapt his broadcast receiving set
to the reception of short waves. The
present article tells just how to build
such a short-wave converter at reason-
able cost,

LTHOUGH remarkable re-
A sults have been obtained
with the short-wave circuit
ineluding a sereen-grid R.F. tube
and a regenerative detector, the
critical radio fans in many in-
stances have sought something
more refined for even better re-
sults. For one thing, the usual
step-by-step resistor in the plate
lead of the detector, which serves
as a regeneration control, is not
sufficiently precise to permit of the
threshold regeneration adjustment
that makes for maximum sensi-
tivity. For another thing, the
utmost performance cannot be had
with the screen-grid tube in the
absence of a critical voltage on the
screen grid. With these require-
ments in mind, the refined circuit
shown in the accompanying dia-
gram has been developed.
As the one stage R.F. with re-
generative detector rapidly became

st CLARDSTAT =
= N
[}

[} ]
| I — - e e m e - -

e
]
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e

NED MU
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Wirin_g diagram for screen-grid short wave converter here described. The cost
of building this short wave converter is very small compared to the pleasure
one will derive from it.

the outstanding circuit arrange-
ment in home-built receivers dur-
ing the great broadcast building

y

NATIONAL SHORT WAYE KIT INCLUDING
FRONT PANEL AND SUB-PANEL
A« ALL PLUG I8 COILS "A-L”
TuwiNG CONDENSER “A-2"
CHIKE A-¥
8 GRILEAK (LAROSTAT
Cr TOBE 8 MEG TIPON

C1» TOBE BYPASS PILTER (OND.0.5wMD,
C2: . - . ®

C3r + VERITAS 2000 OMMS

C-as « 00025 VACUUM CONDENSER
[F- TR 1) v .

A 222 AMPERITE

e {-A -

¥ YAMEY SwITCH

S P B+ 135
\—socxeT—/

Schematic wiring diagram of the short wave converter here described, which
utilizes a screen-grid tube in a radio frequency amplifying stage, together with
a plug which fits into the detector socket of your set.
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era, so has a similar ecircuit won
over the short-wave field. With
this type of set just beginning tc
be appreciated, vast numbers oi
parts have been sold for these re-
ceivers.

The circuit used in short waves,
however, uses an untuned input
rather than a tuned antenna cir-
cuit, and in this way, differs from
the accepted broadcast practice.
The screen-grid tube serves several
purposes. It permits the use of an
antenna of any length without ad-
justment: it gives some amplifica-
tion to the incoming signal; and,
most important of all, it prevents

(Continued on page 84)
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The adapter-receiver deseribed in & small neat

cabinet presents an appearance worthy of

parlor yse with a standard high-grade broad-
cast receiver.

ARRIERS of ice separated from

jagged rock spotted with green

and snow by streams, at some

points a few feet, at others a mile
—a portion of the frigid wastes never
before seen by white man—hushed in
silence, now and then upset by a wing
flap of a strap penguin, the only inhabi-
tant on this strange cold land.

A thickly wooded labrynth, here and
there a patched hut with ravenous hu-
mans as inhabitants, swamps, snarling
roving beasts—a lost world in the Afri-
can or South American wilds.

A breathless group listens to the roar
of an airplane motor, sees the chocks
removed and a massive ’plane occupied
by many people taxies down a long run-
way on the beginning of an epoch-mak-
ing trip across the seas. Sight is soon
lost of the °’plane, but ifs progress is
knotwen—its mile by mile progress—and
almost instantly.

The events of the world at our window
—thanks to short waves!

What are short waves? Why can they
perform these paradoxical results? Why
d3 they so overshadow long waves?

Well, wavelengths below 200 meters
are arbitrarily called short waves; those
below 5 meters being ealled ultra-short
waves. They possess certain characteris-
ties which enable them to travel great
distances with low power.

Tremendous Range of Short Waves

The following table from an article
entitled “Considerations Affecting the
Licensing of High Frequency Stations,”
by S. C. Cooper, U. S. N.,, which ap-
peared in the September issue of the
Proceedings of the Institute of Radio
Engineers, will illustrate the tremen-
dous carrying power of short waves, a
1000-watt continuous wave transmitter
and a receiver of moderate sensitivity
being used:

Wavelength *Miles *Miles

(Meters) (Day) (Night)

13.0-21.2 7000 Not useful
24.4-25.6 4000 Over 5000
27.3-31.6 2500 QOver 5000
31.6-35.1 1500 Over 5000
41.2-45.0 1000 Over 5000
48.8-50.0 600 Over 5000
54.5-75.0 450 2500
75.0-85.7 300 1000
109.0-133.0 150 500
150.0-200.0 100 250

*Average distance.
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eHammarlund

By LEWIS WINNER

A particularty efficient short-
wave receiver, which can also be
used as an adapter to convert
your broadcast receiver for the
reception of short waves. This
set uses a screen-grid R.I. stage.

The Short Wave Adapfer Receiver

One of the newest short wave sets is
known as the Hammarlund adapter re-
ceiver. As you will note, it uses that re-
markable sereen grid tube, in a highly
efficient stage of radio frequency ampli-
fication, ahead of a super-sensitive re-
generative detector, resulting in a short
wave set that is stable as well as excel-
lent on distance.

The positive, yet simplest, way to tune
the antenna when the screen grid tube is
used in the short wave band, is with a
variable resistance in series with the
antenna and ground. That method is
here used.

Selectivity is maintained by coupling
this screen grid tube to the detector tube
with a tuned impedance, which is ac-
knowledged to be the most effective way
of coupling in this type of receiver.

In the detector circuit the parallel feed
system is used. This permits the smooth
oscillatory control so necessary in the
short wave spectrum. With this method,
oscillations do not come in with a “hang
on” or “drag,” when the regeneration
condenser is reduced so as to stop oscil-

lation. Instead there is that steady, vel-
vety increase of feedback which enables
even approach to the critical state of the
tube, where the maximum sensitivity
factor of the tube exists,

A midget variable condenser, C1, hav-
ing a capacity of .0001 mfd. is used to
control this feedback.

Special Low-loss Coils Used

To tune the grid cireuit of the detector
circuit as well as the plate of the screen
grid tube, a .00014 mfd. variable con-
denser, C, is used. This value condenser
allows easy tuning from 15 to 215 me-
ters with the special Hammarlund plug-
in coils.

On short waves there is nothing so
important, so vital to successful opera-
tion as the use of low resistance coils,
with a low distributed capacity.

Since dielectric losses increase very
rapidly with the frequency, the absolute
minimum must be obtained. This re-
quirentent is maintained in these coils
by space-winding the turns (even spac-
ing to secure uniform current distribu-
tion) over a continuous film of special
dielectrie 5,1000 inch thiek, with No. 16
silk over cotton wire. The coil is wound
ten turns to the inch, so that the spacing
between the successive turns is slightly
more than the diameter of the wire it-
self. This further reduces the distrib-
uted capacity and high frequency resis-
tance.

Coupling the plate of the screen grid
tube and the grid of the detector tube is

5 |
t]
y !
- —'Jr : — ~ —
*‘?} -Ad_g- St o

The simplicity of the adapter-receiver may be seen at once from this view of the chassis; the
layout is obvious. Right-angle crossing of high-potential leads lessens undesired coupling.
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SHORT WAVE Adapter-
Receiver

a 20 to 100 mmfd., condenser of the
screw-control type. That is, the capac-
ity is varied by means of a screw which
runs through a phosphor bronze spring
plate, a piece of mica and a brass plate
and through another piece of mica and
a rigid piece of phosphor bronze, all
meunted on a bakelite strip, the screw
controlling the distance between the
spring and the brass plates, both of
which are punched to facilitate connec-
tions. Its adjustment is not critical.

To eliminate unwanted radio frequency
energy the condensers C3, C4 and C5 of
.1 mfd. capacity as well as the radio fre-
quency choke L4, with an inductance of
250 millihenries, are used.

Correct R.F. Chokes Important

The use of the correct choke is very
important. The distributed capacity
must be at minimum, since the frequency.
range is great and the choke is usually
operated below its resonant frequency.
That is. it is operating at a frequency
where the only radio frequency that goes
through passes through the distributed
capacity.

Also when the choke is used in a re-
generative circuit as here the inductance
of the choke nmust be high. Otherwise
the output of the circuit will be shorted
at some frequency and thus prevent the
circuit from oscillating at that fre-
quency. The Hammarlund RFC250
fully complies with these requirements,
having the necessary inductance. the
unusually low distributed capacity of
only 2 mmfd. and a direct current re-
sistance of 420 ohms.

Wirine and Layout Must Be
Watched

As has been stated, the receiver is an
unusually sensitive one, capable of con-
sistently picking stations across the
seas. But, and a big but too, the wiring
must be done carefully and the layout
must be followed religiously. Careless-
ness in either or both will impair the re-
sults seriously.

It is imperative that all leads be as
short as possible as well as direct. All
wires carrying radio frequency currents
should cross each other, if at all, at right
angles and clear each other as much as
possible. The lead length may be in-
creased slightly to permit this.

All connections should be soldered
wherever possible. Care should be exer-
cised here not to use too much flux for
this causes leakage.

The Wiring
And now as to the wiring.

A lead is connected from the antenna
binding post to the resistance terminal
of R, the tonatrol. A flexible lead to

Lo

Fig. 1

The next lug on this base is connected
to the sixth Fahnestock eclip from the
right, which is designated as the B plus
135-volt post. It is also connected to the
rotor plate terminal of the .00014 mfd.
variable condenser and the .0001 mfd.

The schematic circuit of the Ham-
marlund short-wave adapter-receiv-
er, which may be coupled to any
standard audie channel: although,
as shown here, the specific design ia
intended to utilize a broadeast re-
ceiver's amplifying stages, It may
be used with an A.C. set. but should
he operated by battery power to ob-
tain hum-free repraduction. A von-
denser between the aerial post and

lead-in may greatly improve recep-

tion : experiment should be made to

determine the best value, probably
below .0001-mf,

which has been soldered a tubular piece
of phosphor bronze which is connected to
the cap of the sereen grid tube is also
connected here. The other terminal of
the tonatrol is connected to the center
tap on the fixed resistor R1 and to the
ground. One terminal of this resistor is
connected to a lug on the by-pass con-
denser C3 and to the minus F post on the
first or radio frequency socket. The
other terminal of the fixed resistor is con-
nected to a post on the dial light, to the
filament switch and to a terminal of R2.
The other terminal of the switch is con-
nected to the third Fahnestock clip from
the right and designated as minus A,
minus B, plus C.

The other terminal of R2 is connected
to the plus F post on the detector tube
socket.

The F plus and F minus posts of the
radio frequency and the detector tube
sockets are connected together and then
brought to the plus A as well as to the
other terminal of the dial light. The
fourth Fahnestock from the right is
designated as the plus A.

The unconnected terminal of C3 is now
connected to the G post on the R.F. sock-
et and to the B plus 45-volt post, which
is the fifth Fahnestock clip from the
right.

The P post on the radio frequency
socket is connected to the first lug from
the left on the coil base. It is also con-
nected to the phosphor bronze terminal
on the grid condenser C2 and to the sta-
tor plate terminal of the .00014 mfd.
variable condenser.

wWwWw americanradiohistorv com
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variable condenser, as well as to a post
on the .1 mfd. fixed condenser, C4.

The unconnected terminal of the .0001
mfd. variable condenser is connected to
the next lug on the base. The remaining
Tug on this base is connected to the P
post on the detector socket and to one
terminal on the radioc frequency choke.
The other terminal of the radio frequency
choke is connected to the second Fahne-
stock clip from the right. The first
Fahnestock clip is connected to a ter-
minal of C5. The other terminal of C5
is connected to the minus F post on the
detector socket to one terminal of the
grid leak holder and to the unconnected
terminal of C4.

The remaining terminal on the grid
leak holder is connected to the G post
on the detector socket and to the brass
terminal on the grid condenser.

Why Shielding Is Not Used

The question of why shielding is not
employed undoubtedly comes to the
minds of many. It has not been used be-
cause of the mechanical difficulty in
changing from one coil to another. The
lavout has bheen so arranged, however,
as to minimize the capacitance between
the grid and the plate wires. That is
why the layout should be followed so
carefully.

The receiver has been designed for
battery operation because of its quiet and
unfailing actior. It is not desirahle to
use alternating current because of the
noises introduced and because the tuning
becomes very erratic.

(Continued on page 86)
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Kilocycle-Meter Direct-Reading

Conversion Table

HERE is increasing tendency
in radio practice to use radio
frequency in kilocycles rather than

wavelengths in meters. “Kilo”
means a thousand, and “cycle”
means one complete alternation.

The number of kiloeycles (abbre-
viated ke) indicates the number of
thousands of times that the rapidly
alternating current in the antenna
repeats its flow in either direction
in one second. The smaller the
wave length in meters, the larger
is the frequency in kilocycles. The
numerical relation between the two
is given by the following rule. For
approximate calculation, to obtain
kilocveles divide 800,000 by the
number of meters, and to obtain

meters divide 300,000 by the num-
ber of kilocycles. For example, 100
meters equals approximately 3,000
kilocycles, 300 m equals 1,000 ke,
1,000 m equals 300 ke, 3,000 m
equals 100 ke. For highly accurate
conversion the factor 299,820 is
used instead of 300,000. This rule
is based on the fact that wave-
length is equal to velocity divided
by frequency, and the velocity of
radio waves In space, according to
the best data available, is 299,820
kilometers per second.

This table gives accurate values
of kilocycles corresponding to any
number of meters, and vice-versa.
The table is based on the factor
299,820, and gives values for every

10 kilocveles or meters. It should
be particularly noticed that the
table is entirely reversible; that
is, for example, 50 kilocycles is
5,996 meters, and also 50 meters is
5,996 kilocycles. The range of the
table is easily extended by shifting
the decimal point; the shift is in
opposite directions for each pair
of values; for example, one can not
find 223 in the first column, but its
equivalent is obtained by finding
later in the table that 2,230 kilo-
cycles or meters is equivalent to
134.4 meters or kilocycles, from
which 223 kilocycles or meters is
equivalent to 1,344 meters or Kkilo-
cycles.—Courtesy U. S. Bureau of
Standards.

The Short Wave Find-All Four

as a template. This hole can
be made by drilling a number
of small holes, finishing off
with a round file.

11—Drill a 34” hole on the verti-
cal center line, 73~ from the
bottom of the panel, for the
control shaft of the Silver-
Marshall drum dial.

12— Drill four holes at the bottom
of the panel, for fastening
panel to baseboard. These
holes should be counter-sunk,
so that the flat-head fastening
screws will be flush with the
panel.

13—Mount the various parts on
the panel as shown in the il-
lustrations.

14—Fasten panel to baseboard.

Complete List of Parts Required
for the Short-Wave Find-All
Four
1—.00014 mfd. Hammarlund
“Mid-Line” Short Wave Var-
iable Condenser, type ML-7
(7).

1—Hammarlund Short Wave
Coil Set, type SWC-3 (9), con-
sisting of 1- SWC-B base and
1- each of the SWT-20, SWT-
40 and SWT-80 short wave
coils.

By H. (. Cisin, M.E.
(Continued frem page 61)

2—Thordarson Audio Transform-
ers, type R-300 (18, 21).

1—.00025 mfd. Polymet Grid
Condenser, type MC-1207 (12)

1—.001 mfd. Polvmet fixed Con-
denser, type MC-1212 (17-A).

2—146 mfd. Polymet “Hi Volt”
Condensers, tvpe C-903 (6,
14).

2—10-ohm Polymet flat Resis-
tances (5, 5A).

1—2 to 10 meg. Polymet metal-
lized resistor Grid Leak, types
G-1316 to G-1326 (13).

4—FEby Sockets, UX type (4, 15,
19, 23).

10—Eby Binding Posts (1, 3, 25,
26, 28, 29, 30, 31, 32, 33).
3—Amperites No. 1-A, with

M't’gs (16, 20, 24).

1—Silver - Marshall Illuminated
Drum Dial, type 810-R, with
Dial Window, No. 807 and
Dial Light.

1—Silver-Marshall
R.F. Choke, No. 277 (17).

2— Silver-Marshall Tube Shields,
No. 636 (4, 15).

2—Electrad

10).

1-——Electrad Truvolt Wire Fixed

Resistance, type B-100 (22).
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Short Wave

Truvolt 1000-ohm
Flexible Wire Resistances (8,

1—Electrad Tonatrol, type WS
(18A) with Filament Switch
(27).

1—Electrad Tonatrol, type P (2).

1—Electrad Potentiometer, 400-
ohm (13A).

1—Electrad Royalty Regenera-
tion Control, type H (11).

1—Open Circuit Jack, Small type
(20A).

1—Roll Corwico Braidite, Strand-
ed Core Hook-up Wire.

1—Can Kester Radio Soldeyr
(Rosin Core) by the Kester
Solder Company.

1—Composition Panel, 7 x 18" x

3/16".

2—Composition Binding Post
strips.

1—Wood Baseboard, 10” x 17" x
1/;)11‘

1—Screen Grid Clip.

1—Screen Grid Tube, tvpe
(4).

2—201-A type Tuhbes (15, 19).

1—112-A type Tube (23).

3—45 volt “B” Batteries.

2—41% volt “C” Batteries.

1—&6 volt “A’ Battery.

1—Head-Set.

1—Loud Speaker.

909

———

NOTE: Numbers in parentheses after each
part, refer to corresponding numbers used to
mark parts on diagrams.
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Ultra Short Waves

Hertzian and Infra-Red Rays as a

Means of Communication
By DR. FRITZ SCHROTER

This well-known expert explains why it is that waves shorter than eight meters in
length, seem to be impracticable for trans-oceanic communication. The ultra-
short waves lend themselves very awell to concentration in beams or pencils. The
latest types of detectors suitable for receiving the ultra-short waves are described.

(A lecture delivered at the meet- of the visible spectrum. (N. B.— (molecular dipoles). The transi-
ing of the Electro-Technical Soci- A micron is one one-thousand of tion between the two is formed by
ety—FElektrotechnischer Verein— a millimeter.) It is in this field the mass-radiation device of Frau
and the Heinrich Hertz Society— that Heinrich Hertz made his clas- Glagoleva-Arkadieva, in which tiny
Heinrich-Hertz-Gesellschaft — on  sic discoveries. sparks strike through between fine
the 27th of November, 1929.) Only a small part of the field metal filings. The upper oscilla-

of the quasioptic waves is suitable tions of the microscopic Hertzian

HE short wave phenomenon, for wireless communication. In oscillators reach into a field in

I so significant for world-wide view of absorption in the atmos- Which also radiators of heat, such

communication by radio, phere (water vapor, ionic content) as highly charged mercury vapor

ceases at about 8 meters only the band from 8 meters to lamps, make emissions in lines or
wavelength, since the ray does not about 10 centimeters and the infra- bands.

come back from the Heaviside red band between about 2.4 mi- The field between 8 meters and

1 meter has already been fairly ex-

iy tensively investigated. The first

practical applications were the so-

The mass - radiation called radio beacons (rotary loop

apparatus of Frau ray transmitters for giving bear-

‘?;f’g?rllevf‘.h‘ic}‘?”ﬁd,:e; ings), which were intended to re-

sparks strike through place optical signals in time of fog.

be""’e“"ﬁlﬂyi“g metal  Because of the relatively short

PAgE wavelengths the radiation can be

- gathered to a considerable extent

in pencils, by means of groups of

layer. Waves less than 8 meters crons and .7 of a micron can be dipoles or reﬂect91~s, thus being
in length cannot therefore be used used. concentrated. This decreases the
for transoceanic or transcontinen- In the former field the waves are number of watts used by the trans-
tal radio work. Since the rays produced by electron tubes or mitter and at the same time makes
leaving the antenna are propa- spark gaps (microscopic dipoles), possible the attainment of more or
gated in space in a straight line in the latter by means of heat rays less sharply directed radiation in
(exceptions are possible for the
ground wave in the case of very

- Infra-red telephonic trans- [f. '
good conductivity), they can only miltter lllsingl: a r%u})ldull]ated [[ameL. T“}‘S‘ LENS
i ; it1._  helium glow-lamp of high su- i i3 —
be used Up.to distances lying \.Vlth perficial illumination. A suit- Y/ ! ﬂ
in the horizon of the transmitter. gple light filter is placed in /4 3 L -
Because of this coincidence with front of the glow-lamp as 3
" well as a lens, while the rest 2 2 Glow \l\ﬁH‘l’

light rays the aut_hor_suggest,s’ the ¢ Wie appazatus cemprizes % LAMP ~FILTER
designation “quasioptic waves” for the usual microphone and L

the field lying between 8 meters amplifier, transformer, vac- [imicRO- “A" / VACUUM oR BATT.

i : 1 1i is-
and .7 of a micron, the horderline "™ b€ e i e (LR AT JUN
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technical navigation, in the case of
short distance radio communica-
tion, even on occasion for a locally
limited continuous wave communi-
cation in which pencils of rays of
the same wavelength can operate
side by side without interference,
in so far as there is no cutting
into each other of the horizons of
the individual transmitters. For
reception highly sensitive super-
regeneration is used, which to be
sure is too noisy for continuous
wave work.

For the production of waves of
less than a meter there come into
consideration electron tubes in the
so-called Barkhausen-Kurz hook-
up (as used by Bremsfeld) or in
the magnetron arrangement (as
used by Hull). They provide un-
damped waves but only slight ef-
fective radiation. Spark gaps to
be sure send out strongly damped
waves but with much more intense
radiation in the case of simple
hook-ups. The dipole and the spark
gap are connected; the whole ap-
paratus is located in the focal axis
of a Hertzian mirror of fair size.
With such hook-ups W. Ludenia
has lately sent audible telegraphy
over a distance of 20 kilometers, a
crystal detector or an audion
(vacuum tube) working in the
Barkhausen-Kurz hook-up being
used in the receiving mirror. If
the transmitter spark gap is fed
by a modulated tube generator,
telephony may be sent by it (trans-
mitter efficiency about one-tenth of
a watt) . For high intensity of radi-
ation the combination of the elec-
trode metals is important (steel-
aluminum). With such decimeter
waves very sharp pencils of rays
can be produced and important
problemis of technical navigation
can be solved (rotary loop ray
transmitters as radio beacons, to
replace optical beacons}. Further-
more, one can produce by very
slightly diverging pencils lines of
radiation which are arranged in
chains in relay fashion and serve
to transmit by means of relatively
cheap apparatus quickly variable
amplitudes, for instance for multi-
ple telegraphy, multiple telephony,
or television. Such arrangements
can replace expensive cables, over
which such high frequeney proc-
esses could not be transmitted at
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all to great distances, by reason of might indicate a superiority of the
damping. The dimensions of the wuse of luminous rays as against
mirrors are satisfactory for prac- infra-red rays, does not hold true
tical use. in diffused daylight, when fog pre-

For the production of modulated vails. Furthermore, the eye, be-
infra-red rays, which are necessary cause of its inertia, cannot recog-
in signalling for distinction from nize the absolutely necessary mod-
interfering sources of light and ulation. To prove this one would
heat, the norma! temperature-radi- be shown a cell in connection with
ating light sources of science can an amplifier, and since it is then
serve. With the arc light .36 per only a question of the incident efli-
cent of its total radiation, with the ciency, infra-red wins back its
glow lamp (gas filled) 22 per cent, superiority, since it has the better
lies in the usable field from .7 of penetration. Besides, there is in
a micron up to 1.1 microns. The its favor the fact that one watt of
light is interrupted or turned away radiation efliciency demands much
by perforated disks or by special less expenditure of energy than
light valves. Particularly suitable one watt of visible light.

s

500 3
1| [---seteniom ceLL THIN LaYeR

il | == NORMAL SELENIUM CELL

t TSELENIUM TELLURIUM

CELL THIN LAYER

~+- THALLOFIDE CEWL

>

The curves shown in the .
accompanying chart in-
diecate t he apportion- 400 o
ment of spectral-sensitiv- i
ity of the various infra-
red imlicutorsTor detee-
tors. The elefunken

Company of Germany 300
has ceveloped thin-layer
selenium - tellurium eells \
as well as thallofide cells, i
the work of the author 200 1 1
independently and also "

e el

4

-
P

with Dr. F. Michelsen.
Th;;ae new ecells work
sufficiently fast to per-

mit telephonie operation. ]Oo \ k

NN
S T 9 Wl 3 s

is the Kerr cell, with the aid of As receivers of modulated infra-
which telephonic transmission is red radiation there serve sub-
carried on. Other infra-red light stances whose optical-electric sen-
sources are gas discharges. Helium  sitivity for this field has been
is particularly suitable (resonance artificially increased. As such Tele-
line about 1 micron). The tele- funken has developed thin layer
phonic modulation here takes place selenium-tellurium cells and thallo-
by modulation of the amplified fide cells. (The work of the author
audio frequency in the feed circuit independently and with Dr. F.
of the lamp. Michelsen) It is shown that the
For ease in putting the rays into lack of inertia of these cells is suf-
pencils, of concentration, and of ficient for telephonic transmission.
distance effect, the same possibili- The limit of effect is at about 1.2
ties exist with infra-red rays as microns. Integrant receivers, such
with light reflectors. The chief as thermo-elements, etc., cannot be
source of weakening with expan- used, since in view of selectivity
sion is the scattering on drops of against interference radiation, as
vapor in a fog. It is noticeably we have said, only modulated
less than with light, hence greater transmission is in question.
distances of effect are to he ex- The application will chiefly be in
pected. On the other hand, the navigation, in view of the fairly
infra-red detectors used today are short range. TFor instance, we
not so sensitive as the human eye, may assure ships a few nautical
which reacts directly to visible miles apart from collision by re-
light. The extremely low limit of placing optical position lights by
stimulation of the eye, which infra-red radiation sets.
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Aircraft Short Wave Sets

Short Wave Radio an Important

SAFETY FACTOR IN AVIATION

By A. W. PARKES, ]Jr.

Field Radio Enginecer

Aireraft Radio Corporation, Boonton, N. J.

Some of the interesting results obtained in short-wave transmission
and reception are here discussed by My. Parkes, who tells how the
dangerous trailing antenna has been done away with.

Stromberg-Carlson aircraft radio receiver installed in the pilot’s cockpit of

an Air Mail plane.

Note vibrating reed radio-beacon indicator at top of

instrument board.

HE problem of radio equip-

I ment for aircraft has been in
the process of solution since

the World War. Every aircraft
operator realizes the tremendous
necessity of reliable radio equip-
ment for the increase in safety of
air navigation. Great strides have
been taken in the development of
aircraft radio equipment since the

days when the author went through
the “observer’s” course given at
the Miami Naval Air Station; then
if the transmitter functioned at
all, it was considered a marvel;
there were no radio receivers. It
was not unti! the latter days of the
war that there were any receiving
sets that were worthy of the name.
Our Army and Navy have been at

www americanradiohistorv com

work constantly ever since then to
perfect both the transmitting and
receiving equipment. Almost all
the development in aircraft radio
was done by or for the Army or
Navy up to about three years ago.
Then came the great popular in-
terest in aviation and the necessity
for a light weight, compact equip-
ment which should be quite simple
to operate and inexpensive to
maintain.

The Radio Frequency Labora-
tories, of Boonton, N. J., which had
had considerable experience in the
design of radio receiving equip-
ment for a number of nationally
known manufacturers, undertook
to design a light-weight radio re-
ceiving set, suitable for the recep-

Close-up of the remote volume and
tuning controls for use with Strom-
berg-Carlson aircraft radio receiver.
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tion of the government weather
advices and radio beacon signals.
This receiver had to operate on a
five to six foot vertical antenna
mast, Previous receivers had used
from 50 to 300 feet of trailing
wire. There was considerable ob-
jection to the trailing wire antenna
because of the danger in case of a
quick landing or in case of low
flying, not to mention the added in-
convenience of reeling it in and
out under ordinary conditions.
There was further necessity for a
vertical antenna, because errors in
radio beacon courses were intro-
duced when a trailing wire an-
tenna was used. Obviously a high
rigid antenna is impracticable on
the airplane, hence the five-foot
mast and the necessary extremely
sensitive receiver. Dr. F. H. Drake,
well known in connection with the
Browning-Drake circuit, was re-
sponsible for this development,
which was the first commercial air-
craft beacon receiver. These re-
ceivers are now manufactured by
the Stromberg-Carlson Company
of Rochester, New York.

The U. S. Department of Com-
merce has installed radio beacon
and weather broadcasting stations
along the air-mail routes from
Boston to Los Angeles. Others are
contemplated covering the prinei-
pal air-mail routes of the entire
country. These stations are so in-

SHORT WAVE

CRAFT

73

“Radio altimeter” installed in the pilot’s cockpit of the Fokker airplane used
by the Aircraft Radio Corp. This instrument, by means of radio waves,
tells the pilot his height above the ground.

terspersed that a pilot can start a
cross-country flight in Portland,
Maine, and fly to Los Angeles ob-
taining half hourly weather infor-
mation throughout the entire
route. Anyone who has flown cross-
country in doubtful weather, can
readily appreciate the great value
of this service. It is inestimable
as a safetv factor for air naviga-
tion.

Radio Beacons
Radio beacon stations are not
vet quite so numerous but plans
are being executed by the Depart-
ment of Commerce for installation

] REL
NACRAFT RE
19 Ao s et
il 280380 €.
WAL &7
STROMBERG-Ca OV &
TIL MFO. 0O, &~
ROCHESTER 3.

—

The Stromberg-Carlson Model B aireraft radio receiver, designed to receive

weather and radio-beacon signals.

It employs 5 tubes and requires only a

5-foot vertical mast for reception; it weighs 12 lbs.
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covering the same routes as those
by the Weather Broadeast stations.
Much has been written concerning
the radio beacon for aircraft. It
is the most simple to use of all
radio guiding devices. The pilot
can tell whether he is to the right
or left of his course by listening to

& .
v i i
3 3 o .
’ & i
3 5 S
M ik i -7, 2
. ‘ ¢ o
. LF # g 3
P e O o A e, .

Mr. F. E. Gray, radio engineer of the
National Aircraft Transportation Com-
pany, inspecting a Stromberg-Carlson
radio receiver installed in a mail plane.

the beacon signal. This signal in-
dicates the code letter A when to
one side, and the code letter N
when to the other side of his true
course. When on the course these
dots and dashes merge, resulting
in a succession of long dashes. The
pilot is then able to fly directly to
the airport. Use was made of the
radio beacon by Lieut. James H.
Doolittle, in his famous fog flying
experiments conducted at Mitchell
Field last summer. Instead of us-
ing the aural type beacon however,
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This diagram shows the relation be-
tween micro-volts input to receiver at
different altitudes and range in miles.

he made use of the visual vibrating
reed type, in which the vibration of
two reeds indicated the side on
which the pilot was off his course.
The Stromberg-Carlson Model “B”
receiver was used in all these ex-
periments.

Transmitting On 20 to 100 Meters,
Without Trailing Antenna

The trailing wire antenna, one
of the great bugaboos of aircraft
radio, has been eliminated by
many aircraft operators through
the installation of a horizontal
doublet antenna stretched from
wing tips to tail. A short wave
must be chosen for transmission
when using this type of an antenna,
and wavelengths from 20 to 100
meters have been chosen by nearly
all the major companies of the
country. There is but one company
making use of the long waves in
transmitting from aircraft in this
country. When one uses a hori-
zontal doublet antenna for trans-
mitting he can also use the same
antenna for receiving without the
addition of a switch to change over
from transmit to receive. This is
done by connecting the wire from
the receiving set to the center of
the coil, the ends of which are con-
nected to the doublet.

This type of antenna transmits
what are known as horizontally
polarized waves. They behave dif-
ferently when received over highly
conducting or poorly conducting

SHORT WAVE CRAFT

ground. Considerable work has
been done on this at the laboratory
of the Aircraft Radio Corporation
and an article has heen published
by Dr. F. H. Drake, and R. M.
Wilmotte, “On the Daylight Char-
acteristics of Horizontally and Ver-
tically Polarized Waves from Air-
planes,” in the December, 1929, is-
sue of the Proceedings of the In-
stitute of Radio Engineers. Curves
are shown giving the relation of
signal strength received on the
ground as a function of the length
of a horizontal antenna. The graph
shows unmistakably that for
waves polarized horizontally, the

i O e

RFL spark-plug shield, used in connec-

tion with metal shielding on all wires

to eliminate interference from ignition
circuits.

most effective length of antenna
used is approximately 14 wave-
length long. Experiments were
carried out on the intensity of the
received signal as a function of the
distance of the transmitter from
the receiver. At a wavelength of
49 meters the intensity falls off
rapidly from 5000 units to 200
units in the distance of 25 miles,
at which distance the direct wave
from the plane to the receiver
begins to be comparable in strength
with the wave which reaches the
receiver, after having gone up
toward the Heaviside layer and
thence to the receiver. When the
two waves are comparable in in-
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tensity, but different in phase, we
have the phenomenon of fading
until the so-called ground wave,
which is the direct wave, becomes
so highly attenuated that the sig-
nal intensity is determined by the
strength of the so-called sky ray.
Quantitative data on the received
intensity is given in the article by
Drake and Wilmotte. An interest-
ing feature about transmission
from aircraft at this wavelength
is that at a distance of 600 miles,
with only one watt in the transmit-
ting antenna, intelligible signals
may be received; whereas at 35
miles communication may be quite
unreliable. One of the big prob-
lems is this range hetween 25 and
75 miles, in which fading from a
very strong to a very weak, and
sometimes inaudible signal, occurs.
If one transmits verticallv polar-
ized waves from an airplane at 49
meters wavelength, using a six-
foot vertical rod as an antenna, he
will obtain different results, though
he may use the same receiving
equipment. Over poorly conduct-
ing ground, horizontally polarized
waves will be approximately twice
as strong as vertically polarized
for the direct rav. Over good con-
ducting ground the vertically pol-
arized waves will be about eight
times as strong as the horizon-
tally polarized, in the case of the
direct ray. Ovwver bad conducting
earth the sky ray is received six
times as strong when horizontally
polarized as when vertically.
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Relation between micro-volts input to
receiver and the distance in miles over
which signals are received.
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Short-Wave Stations of the World

Kilo~

Meters cycles

4.97-

8.57
11.35
12.48

13.04
13.97
14.06
14.50

1482
14.84

15.03

20.97

23.98
24.41
24.46

24.63
24.68

5.35 60,000-56,000—Amateur Telephony and Tele-
vision.

35,000—wW2XCU, Awpere, N, J.

25,860—G5Sw, Chelmsford, England Eiperimental.
24,000—W6AQ, San Mateo, Callf.

{Several experlméntal statlons are Authorized

10 operate on non-exclusive waves of a serles,

both above thls and down to 4 meters.)
23,000—W2XAW, Schenectady, N. Y.
20,460—W2XAL, New York.

21.320-~D1V, Nauen, Germauhy.

20,680—LSH, Monte Grande, Argentina, after 10:30
p. m. ‘Telephony with KEurope.
—FMB, Tamatave, Madugascar.
—PM8, Bandoeng, Java.
20,500—WIXF, Chicago, 1. (WENR).

20,200—DGW, Nauen, Germany, 2 to 9 pm.
Telephony to Buenos Alres.
Monte Grande, Argentins.  From 9

19,850—LSG.
8., p.om.

o
}Nluen (Berlin).
—0I1HK, Nauen. Germany.

Telephony 1o Paris and

19,850—wMI, Deal, N. J.
—S8PU, Hlo de Janeiro, Brazil
19,830—FTD, 8t. Asslse, Franre.

19.460—F 22U, Tamatave, Madasascar.
19,400—F RO, FRE, St. Assise, France.
19,350—. ... Naney, France, 4 to 5 p.m.
—VK2ME, Sydney, Australla.
19,300—FTM, St. Assise, France. 10 a.m. to noon.
19.220—~WNC, Deal, N. J.
18,920—XDA, Mexico Cily, Mex. 12:30 to 2:30 p.m.
18,850—PLE, Bandoeng, Java.  Broadcasts Wed.
$:40 to 10:40 a.m. Telephony with Koot~
wilk (Amsterdam).
18.620—GBJ, liodmin, England.
Montreal:
18,610—GBY, Hugby, England.

Telephony with

ls,wu—PCK,aol\oourhk Molland. Daily from 1

to §:

18,350—WND, Deal Beach, N, J.  Transatlantle
telephony.

18,310--GBS, Itugby. England Telephony with
New York. Genersl Postoffice, London.

—F2%, Salgon. Inde-Chlnma, 1 te p.m.

Bundays.

18,240—FT0, FTE, Ste. Asslze. Franoe

18,170—CGA, Drummondville, Uuebec, Canads.
:(l:‘:l:phony to Englund. Canadlsn Masrcond

18,130—GBW, Jtugby, England.

18,120—GB K, husby, England

18,050—KQJ, Bollnas, Callf.

17 950—F1U. Tamatave, Madagasear.

17,850—PLF, Bandoeng, Javs (' llndlo Malabat”’),
Works with Hoiland,

17,830—PCV, Kootwlk, Holland. 3 to 9 am.

17,770—PHI, Huizen, Holland. Beam station to
Dutch colonles.  Hroadeasts _Mon., 55
Thurs., Fri. 8 to 11 am. N. ¥V, Philips
Radio, Amsterdam. ~

17,750—HS1P), Bangkok, Siam. 7-9:30 a.m., 1-3

p.n. Sundays.
17,440—AGC, Nauen, Germans.
17,300—W2XK, Schenectm). N. Y. Tues., Thurs.,

Sat. 12 to 5 p.m.__ General Electric Co.
—W2XCU, Ampers, N. J.
—W9XL, Anvka, Minn, and other experi-

mental statfons.
16,660—( BZG N, 8.4
201V, 8. Majestle.’

10,300—PDL. Kootwljk,  Holland, Works with

Dandoenk from 7 a.m. Netherland Btate
Telegraphs.

—wL0O, Lawrence. N. J.

15,156—GBX, Rugby. England.

15,996—, . ..Balgon, 1ndo-China.

15,950—PLG, Handoeng, Java. Aftemoons.

15,375—F8BZ. French phone to G2GXN.

15,340—W2XAD, Schenectady, N. Y. Broadcasts
Sun. 2:30 to 5:40 p.m., Tues.. Thurs. and
Sat. hoon to 5 p.m., ‘Frl. 2 to 3 p.m.;
besides relaying WGY’s evening program on
Mon, Wed., Fri. and Sat. evenings. Gen-
eral Electric Lompany,

15.300—0XY, Lyngby, Denmurk, Ezperimental.

15,280—w2XE, Jamaics, N. Y.

15,250—w2XAL, New York, N. Y.

lympic.**

135, 220—wsxr (hl.)lu\) Plitsburgn, Pa. Tues.,
Thu t., Sun.. 8 am. to noon.
l.J.OOO—CMGXl Centml Tulnucu, Cuba.
§), Monte Grande, Argentina.
14, 990 TFZSH, fecelan
14,420—VvPD, Suva, FIM Islands.
u.:un—czum Caterham, England.  12:30 to
Sundays 1:30 to J p.m.
-21.26 14 :IOO I-l 100—Amateyr Telephony,
13.890—. .. Mombasa, East Afrlea.
13,500--.,.. Vienna, Austria.
13, wu—w}no. Deal Beach, N. J. Transatlantle
tele
13, 050—w2:hAA. Houlton, Me. Transatiantic
12,850—w2X0, Schenertady, N. Y. Antipodal
progran 9 p.m. Mon. to 3 am.  Tues.;
noon to 5 p.m. on Tues., Thurs. and Sat.

General Eleetric Co.

-=WEXN, Oakland, Calif. Relays K(‘O from
Mon., to 2:45

4 pm., Thu., Sat., a.m.
Tues., 3 am. Frl, 4 am. Sunday. Gen-
eral Electrie Co.
—w2XCU, Ampere, N, J.
—WwaXL, Anoki, Minn., and other ezperl-
mental reiay broadcasters.
12,500—G2@N, "Olymple,” G2IV, *Majestle.”
12,280—GBY, Rugby, England.
12.250—FFN. Ste. Asslse (I’arls) France. Works
Buenus Alres. Indo-China and Jara. Qo
9 1 p.m., and other hours
—-KIXR Mlnlla Bl _'T:
—~GBX, Rugby, "England.

12,180—Airalane.
12, 150—685. Iluabr. JEnsrhm] Transatlantie phone

N. J.  (New York).
—Fllo. FQE. Ste. Assize, Frunce.

SHORT WAVE CRAFT

|

All Schedules Eastern Standard
Time: Add 5 Heurs for Greenwich
Mean Time. |

Kilo-

Meters cycles

24,59 12, 045-NAA. Arlington, Va, Time slgnals, 8:56-
a.m., 9:95-10 b.m.
24.98 12000—FZG Salgon, lnde-China. Time Signals,
23205 b,
25.10 11, QJJ—KKQ. Baelinas, Calif.
2510 11.940—....Zeesen, GeTmany. Tests of new Super-
powel  broadcasters,
2534 11,840—wW2XE, Jamulca, New York (\\ABC)
25.24 11,880—wsxK (hKhIKA) Pittsburgh., 1'a.
Thu., 8at., Sun., neen to 3 D.m., and
night  Arctie  programs. ‘feleviston \1|
and Fri. 2:30 pm.. 60 lines, 1200 rp.m.
—wWIAXF, Chicase (WENR).
—W2XAL., New York (WHXNY).
25.40 11,810--13R0, Ilome, Italy (Tests)
25.42 11L800—UQRZ, Vicnna, Austrio.
25.53 11,i50—G58w, Chetmsford, England. 7:30-8:30
a.m. and 2-7 p.m. excelt Baturda¥s and
Hundays. Also 7-9 p.m. Mondays and
Wednesdays. Tests with W2XO 12-1 am.
Mondays and Thursdays.
25.60 11.600—CJRX, Wlinnipes, Canada. 5:30 p.m. on
it 4:30.  Mon., Wed,, Fri, 10:30 Tu.;
11:00 Thu.; mldnight Sat. Sundays 11:30
am. o 1 p.; le-11 p.m.
5.68 llGO—I(IO Kahuhu, Hawall,
26 00 11, 53@—CGA, Druuuuondvllle. Canada.
246.10 11,490—-GBK. Rugby, England
26,20 11.440—KIXR. Manlla, 1. 1. 131:15-12:15 p, m.,
-4 am, 3-10 a.n.
26.70 11, 230—WSBN. 88. “Leviathan” and A T, &
T. telenhone connection.
2r.00 1. 100—EATH. Vlienna, Austria. Mon. and Thure,
530 1o 7 Dok
27.7% 10. SOO—FLN. Bandoeng, Java.
BX, Rugby, England.
27.88 10..60—PLR. Handoeng, Java. Works with Hol-
l.md and Franceé weekdays from 7 &.m.;
metimes alter 9:
28.00 ll)llO—VAS Glace Bay. N. 8, Canada 5 s.m.
to p.m. Canadlan Marcnnl Co.
(NOTE: This list is comolled from many sources,

all

exp

preater or less discrepancies; in view of the fact that
most schedules and many wavelengths are still in an

fusion and that wavelengths are calculated differently

mental
lengths which are assigned to a group of stations in
common.
accurate information from broadcasters and other trans-
mitting organizations.
authentic information as to calls, exact wavelengths and
sthedules.
Inquire as to the identity of unknown stations heard,
as that is a matter of guesswork; in addition to this,

of which are not in adreement, and which show

erimental stage; that daylight time introduces cen-

many scheduies. In addition te thls, one experi-
statian may operate on any of several wave-

Wa shall be glad to reeecive later and more
who have

and from listeners

We eannot undertake to answer readers who

the harmonits of many local long-wave stations ¢an be
heard in & short-wave reeciver.—EDITOR.)

28.50 10,510—RORAL, Leningrad, U.R.8 R (Russla)
—VK2BL, Sydney, Australla.

28.80 10,410—VK2ME, Sydney, Australla. Irregular. On
Wed. after 6 a.m. Amalgamated Wireless
of Australia, Pennamt Hills, N. 8. W.

—KES. Lolinas, Calif.

28.86 10,390—GBX. Rugby, England

29,50 GISD—HSIPJ Bangkok, Slan.

29.98 10 OOD—CM2LA. Hevana, Cuba.

30.00 .1°0sen, Poland.

30,15 9940~—GBU Rugby, England.

30.20 9930—w2xu Long Island Clty, New York.

30.64 .190—68\\' Rugby, England.

30.75  9,i50-—....Agen, France. Tues, and Fri, 5 to
6:15_p.m.

30.8¢ 9,740-—._..Posen. Poland, Tu and Sat. 5-6 p.m.
Occ.ulonally noon-8 p.

30.90 9,700—NRH, lleredla, Cnsta mc:. 10:00 to 11:00
p.m. Amando Cespedes Marin, Apartado 40.

wiXAZ. Springlield. Mass. Relays WBZ.

3110 9640—7L0 Nairobl, Kenya, Afrlca. 11:00 a.m.
to 2 p.m.  Melayz G58W, Chelistord, fre-
quently from 2 to 3 p.m.

—....Monte Grande. Argentina, works Nauen
Itregularly atier 10::30 p.m.

31.23 9.800—LGN, Bergen, Norway.

31.28  9,580—VKZFC, S8ydney, Australla.  Irregularly
after 4 a.m. N. 8. W. Broadeasting Co.

—W3XAU, Byberry. Pa., relays WCAU dally.
—VPD, Buva, Flil Islands.

31.35 9.570—wiXAXZ, Springfleld, Mass. (WRZ).

31.38 9.500—....Konigswusterhausen, Germany. 10 to

11 a.m., 11:30 a.m. to 2:30 p.m., and 3 to
7:30 or 8:30 p.m. Relays Berlin.
-PCJ, Hlilversum (Eindhoven) Hofland. Thu
1-3 pm., 6-10 p.m., Friday 1-3 7
p.m. to 1 s.m. Saturday. N. V. lllD!
Radle.

31.48 9,530—w2XAF, Schenectady, New TYork. Mon.,
Tues.,, Thurs. and Sat. nights, relsys WGY
from 8 bh.m. General Electric Co.

—WSXA, Denver, Colorade. Ielays KOA.
-Helsingfors, Finland.

31.56 0500—VK3L0 Melbourne, Australia, Irregular.
Braadeasting Co. of Australa.

01 R CoDenhagen, Denmark. Around

31.60 9.490——-0!\', Lyngby. Denmark. Noon to 3 p.m.

31.65  9,480—... Paris, France. 4 0.m. weekdays. &

31.80  9,430—XDA. Mexico City, Mex.

32.00 75—EH90C, Nerne, Switzerland. 3-5:30 p.m

—O0Z7MK, Copenhagen, Denmgrk. Irregular
after 7 p.m.
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Ktlo-

Meters cyeles

32.08 93u0—0M2MK Favana, Cub
32.13  9,330—CGA, Druinmondville, Canada.
32,40 9,250—GBK, Rugby, England.
350 SI30—FL. papls, France (Elfrel Tower) Time
signals 3:56 am. and 3:56 p.m.
—VK2BL. Bydney, Australia
3259  9,200—GBS, Rugby, England Transstisntic phone.
3325 9,010—GBS, ltugby. England.
33.81 8.8i2—NPO, Catlte (Mantla) Phillpplne Islands.
Time slgnals 9:55-10 p.m.
34.50 8,600—w2XAC, Schenectady. New York.
34.68 8,650—w2XCU, Ambere, N. J.;—WOIXL, Chicago.
—w3IXE, Haltlmore, MdJ. 12:15-1:15 P.m.,
10:15-11:15 ..
—W8XAG, Dayton, Ohlo.
—WGEXN, Oakland.
34.74 8,630—w00, Deal. N.
3500 8510—HKGC), Manizales, Colambia.
—RA97, Khabarovsk, Siberla.
35.02 8,560-~G2GN, N8, “Olyupie”
—G21V, S8. "'Majestie.”
35.54 8,440—G2AA, shore-to-ship phone.
35.48 8.450—WSBN, 84. “Leviathan.”
36,00 8.330—3KAA, Leningrad, Mussia, 2-6 s.m., Mon.,
Tues.. Thurs.. Fri.
36.74 8,160—....Mombasa, East Africa.
37,02 SIOO—EATH Vienna, Austria. Mon. snd Thures.
5:30 to L
—HBE4P, lanikok., Slam. Tues. and Fri.
8-11 a.m.. 2-1 p.m. Tuesdays.
37.36 soao—NAA. Arlington, Va. Tlme ¢ignals 8:55-9
.. 9:55-10 p.m.
37.43 8, Oio—llrplanes
3780 ;.950—DOA, Doeberltz, Germany, I to 3 p..
Reichpostzentratamt, uerltn
38,00 7,800—vPD, Suva. Fiil Isian
38.30 1.830—PCV, Kootwljk, Ilolland. after 9 am.
38.60 T.A-D—FTF. Ste. Asslze, Franee.
CK Kootwijk, Holland. 9 s.m. 1o ipow.
39.50 T, .':50 "Bremen.””
39.15 TGGO—FTL. Ste. Assize,
39.98 7.000—TFZSH, Reykiavik, Treland.
—EK42ZZ, Danzig (Free State).
40.20 7,460—YR, Lyons, France. Dally except Bun.,
11:30 a.m. to 12:30 p.m.
40.50 7,410—....1iberswalde, Germany. Mo, Thu. 1-
2 p.m.
41.00 7.310—....Parls, France {"Radlo Vitus') Tests,
=, ., Moscow, USSR, 7-7:45 am
41.46 7.230—DOA, Doeberitz, Germany.
4150 ©.220—HWB9D, zurich, Switzerland. 1st and Jrd
Sundays at 7 am., 2 pm,
4150 7, IQO“ZKGAGG l‘erth. West Australia. Between
nd 1la
4212  7,120—017RL, Concnhasen Denmark., Irregular.
Around 7 p.m.
42.80 7,000—FBKR, Constantln, Algeria.
43.00 bMO—EAR 110, Madrld, Spain. Tues. and Bat.,
5:30 to 7 pm., Frl. 7 10 8 p.m.
—CTiAA, Bantos, Portugal, Friday, 4-5 p.m.
4350 6,900—IMA, Itomme. Italy, Sun., noon fo 2:30_p.m.
43.60 Sﬂu—‘l"?gc. Casablanca, Meorocco. Sun., Tues.,
ed., Bat
14.00 6.820—XC 51, San Lazaro, Mezlco. 3 s.m. and
p.m.
44,30 6,770—VRY, Georgetown. DNritish Gulana. Wed.
and 8Sun., 7:5 to 0:15.
45.00 6,600—....Berlin. Germany.
435.20 GGSS—WSBN, 88. "Levlathnn."
46.05 8,515—w00, Deal. N.
46.70 ﬁ425—w2XCU. \mDere. N. J.;—WoXL, Anols,
Minn.; and others.
47.00 6380—-61'3!6. Funchal, Madeira Islend.  Bat.
after 10 p.m.
-—~¥AS, Glace Bay, Capada.  Tests,
47.35 8335—WIOXZ Airplane Television.
E9AP, Drummondsille, Canada.
48.25 8215—FRT Fort de France, Martinique,
48.30 8205—LON. Lluenos Alres, \rgenllnn,
48.35 6,200—HKC, Bogota. Columbia.
48.74 6.155—\19XAL. Chicago, JIL. (“'MAC) and Ale-
planes,
48,80 6140—K|xﬂ, Manlla, P. T. 3-4:36, 5-9 or 10
2-3 a.m. Sundays.
48.83 GMO—KDKA. East Plitsburg, Ps. Tu., Thu.,
Sun., 5 pm. to midnignt.
48.96 6.120— \lolala. Sweden, “'Rundradle.’” 6:30-7
am. 11-4:30 p.m.  Helidays, 5 a.t.-5 p.m.
—ARI|, Hongkong, Chlna
49.02  8,120—W2XE, New York City. Relays WABC.
Atlantie Rroadessting Co. 5
49,15 6,000—w3XL, Bound Brook, N. J. (WJE, New
York). 12 midnight on.
-HRB, Tegucigalpa, Honduras. 9:15 p.m.-
midnight. Mon.. Wed., Fridays.
49.26  6,090—....Copenhagen, Denmark.
49.31  6,080—w2XCX, Newark. N. J. Relnya WOR.
WIXAA, Chicago, Ill. {WCFL,
49.40 6070—U0n2. Vienna, Austria. 57 s.m., 57
48.46 6.065—i.j.“ntlla. Sweden. 6:30-7 o.m., 11 a.m.-
30 pom.
49.50 8,060—wBXAL, Clncinnatl. Ohlo. TRelays WLW.
—WOXU, Council Blutts, Iows. Relays KOIL.
—W3IXAU, Byberry, Pa.. relays WCAU.
—HKC, Hogota, Colombla. & to 11 p.m.,
el, 8un. and Mon
49.67 GOQO—W!IXAO. Chlcagn, L (WMAQ).
49.80 6,020—w9XF, Chieago. 1n.
—W2XAL, New York,
—Ww2XBR, New York, N, Y. (WBXNTY).
49.97 6,000—ZL3ZC, Christechyreh, XNew Zealend. 11
p.m, -midnight,
—EAR25, Barcelona, Spain. Sat. 3 to 4 p.m.
—RFN. Moscow, Russla. Tues,, Thurs., Sat.
8 to 9 am
—SAJ, Karlshorg, Sweden.
—Eiffel Tower, Parls, France Testing 6:30
to 6:45 a.m., 1:15 to 1:30. 5:15 to 5:4%
p.m., around th!s wave.
51.70  5,800—HK?7, Harranaullla, Colombla. 8:30 to
10:30 p.m., exe. Sun.
52.00 5,570—AFL, Rergedor!. Germany.
52.72-54.44  5,690- 5.510— Alreraft,
54.02 5.550—w 2XBH Brooklyn, 2\ Y (WCGO)
waXJ, Columbus,
54.51

e .JO!)—W%XBHI;I. Brooklya, hew York City (WBBO.

{Continued on page 94)
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June—July, 193

Short Wave Question Box

Best Length of Short-Wave Aerial
for Reception

(1) Richard Worth, Cleveland, O,
wants to know:

Q. 1. What is the best length of an-
tenna for short wave broadcast recep-
tion?

A. 1. There is no such thing as a
“best” length antenna for short waves.
A long one results in greater distance
reception, with less selectivity and vice
versa. A short inside wire 15 feet long
will give excellent results below approx-
imately 40 meters, but it is not so good
on the higher waves. For all-around
reception with a regenerative R.F. tuner
(i. e, a set using 1 stage of radio fre-
quency amplification ahead of a regen-
erative detector stage), I would advise a
single inside wire, located at the highest
point in the house, with a total length
from the set, of 50 feet. If a straight
regenerative receiver is employed, this
may advantageously be increased to B0
or 100 feet.

Q. 2. Is a ground or a counterpoise
best for reception?

A. 2. Experience has proven that
there is very little difference in a ground
or counterpoise from the standpoint of
sensitivity; however, when the receiver
is located close to high tension lines,
power-houses or other sources of man-
made interference, the counterpoise
comes out way ahead. The noise is not
completely eliminated, but rather it is
peaked at one or more points on the dial,
allowing reception in between. In some
cases where a good ground is impossible,
as in sandy sections of the country, the
use of a counterpoise, about the same
length as the antenna, will show greater
strength of signals.

Q. 3. Why is the 112A tube consid-
ered such a *“hot” detector for short
waves?

A. 3. The reason why there are so

many boosters for the 112A as a detec-
tor in short wave receivers is prohably
due to its extreme quietness in operation
and to its ease of oscillation. The fila-
ment is much less eritical than nearly all
other tuhes employed as detectors, due to
the oxide coating. Signal strength, how-
ever, is not as good as with a 201A. If
you want a real “hot” detector try the
210. The “RCA” uses these in nearly
all of their commercial short wave sets.

Quarter Wave Antennae for
Reception
(2) David Wehner, Philadelphia, Pa.,
asks:

Q. 1. Would it be advisable for the

Edited by R. William Tanner, WSAD

HIS question and answer depariment
is edited by Mr. R. William Tanner,
well known operator of short-wave amateur
i radio station WS8AD. Mr. Tanner has
written a great many articles for the radio
press and has had considerable experience
in designing and constructing both short-
wave transmiiters and rececivers. Not
more than three questions should be asked
and all letters containing questions should
be addressed to the Editor Short-Wave
Question Rox. at the publisher’s address-
State your questions briefly. (Juestions
cannoi he answered by mail.

average short wave listener to attempt
the construction of a specially-shaped an-
tenna of the quarter-wave and other
types as employed by some of the com-
mercial companies?

A. 1. No. Such an antenna works
efficiently only over a comparatively nar-
row hand of frequencies and receives
better from one direction than another.
If the receiver is tuned to some fre-
quency differing to any great extent from
the fundamental of the antenna, results
will be no hetter than with even a short
indoor wire.

Q. 2. What are the advantages and
disadvantages of the use of tickler re-
genreration in short wave receivers?

A. 2. Some of the advantages de-
rived from the use of a tickler for re-
generation in a short wave receiver are:
first, a high degree of sensitivity, almost
equal to a stage of tuned screen grid
R.F. amplification, is possible, making
for economy in construction. Second,
the sharpness of tuning is very much
improved due to the lower losses in the
grid circuit, by feeding back some of the
R.F, energy in the plate circuit. On the
other hand, if regeneration is brought
too close to the point of escillation, some
of the higher audio frequencies will be
suppressed, resulting in poor quality of
reproduction. The regeneration control
is usually rather critical, unless some
sort of a vernier dial is employed. This

=

PLATE CoiL

= ! GRID CoiL

This diagram shows connections for tuned
grid, tuned plate, transmitting oscillator
circuit.
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might be considered as a disadvantage
hy some. Unless the plate and grid vol-
tages and the number of turns on the
tickler coil are just about of the right
value, regeneration will be “cranky” with
many howls and squeals reproduced in
the headphones or loud speaker,

Push-Pull Transmitter Circuit

(3) John Kalish, Camden, N. J., writes
this department:

Q. 1. Will you kindly publish a cir-
cuit for a simple push-pull tuned grid,
tuned plate transmitter circuit and give
number of turns for the coils and sizes
of tuning condensers for use in the 80
meter band?

A. 1. This is shown below. The
plate coil consists of 10 turns of No. 12
enamel wire on a 2 form. The grid coil
is wound the same. Both of the antenna
cotls may consist of ‘6 turns each, 2” in
diameter. All three of the tuning con-

densers have a maximum capacity of
0005 mfd.

Short-Wave Aerial Construction

(4) M. B. Goodwin, New York, N. Y.,
would like to know:

Q. 1. How high should a short wave
receiving antenna be erected and what
kind of wire should it be made of?

A. 1. A height of 25 to 30 feet will
be sutficient for almost any location, ex-
cept where high buildings are close by.
No. 14 solid copper wire is about the best
size to use. Avoid any types of stranded
wire as the high frequency resistance
will generally be higher than with solid.

Q. 2. How should the lead-in be ar-
ranged and should it be insulated?

A. 2. The lead-in should be soldered
to the main part of the antenna and
brought in along as straight a line as
possible to the set. If the antenna is lo-
caled outside, bring the lead-in through
some of the approved lead-in bushings.
Contrary to general opinion, insulated
wire is not as good as bare or enamel
covered wire,

Q. 3. Why are plug-in coils superior
to tapped inductances?

A. 3. With plug-in coils, all of the
turns are in circuit at any given time;
any other coil, such as a tickler or pri-
mary, coupled to the main coil is of a
useful nature. When a coil is tapped to
cover a greater band of wavelengths,
then losses resulting from introducing re-
sislance into the tuned circuit by the
unused portions, tend to destroy the se-
lectivity. 1f a tapped coil is connected
in the grid circuit of a regenerative de-
tector, tuning holes (points on the dial

{Continued on page 78)
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OR over a vear, RADIO-CRAFT magazine has car-
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where oscillation cannot be obtained)
will develop on the intermediate taps.

Best Form of Detector Coupling

(5) Hope Jones, Pittsburgh, Pa., asks:

Q. 1. Why is it advisable to use a re-
sistance or impedance coupler between
the detector and first audio amplifier in
a short wave receiver?

A. 1. It is not always advisable to do
so. With transformer coupling in any
regenerative receiver, a loud howl is
generally found at the point of oscilla-
tion. In technical circles, this is called
“fringe howl.” At the starting point of
oscillation, the grid circuit seems to be in
a highly critical condition. By employ-
ing a very low value of grid leak, the
howl may be completely eliminated, but
this is a very inefficient way to do the
trick. A better method, one which has
been in use by the “Amateur Fraternity”
for a number of years, is to shunt a
100,000 ohm resistor across the secon-
dary of the first A.F. transformer. Then
by the proper choice of plate voltage, no
how! should be heard. The amplification
with a transformer 1is considerably
greater than with resistance coupling,
and far superior in every way when a
three electrode detector is employed.

Screen Grid Detector Circuit
(6) G. C. E., Springfield, 0., inquires:
Q. 1. Will you kindly print a circuit
for a screen grid detector for use on
short waves, using a 2247

A. 1. This is shown above. L, C
is the regular plug-in coils and tuning

condenser. C1 is the grid condenser of
00015 mfd. R is a grid leak of 1 to 3

SHORT WAVE CRAFT

megohms. C2 is a 1 mfd. bypass con-
denser and C3 the regular regeneration
control. The plate resistor R1 may havea
value between 250,000 and 500,000 ohms.
The output of the detector is coupled to
the audio amplifier through an .006 mfd.
condenser C4. Different screen grid
voltages up to 45 volts should be tried
until best results are secured.

Q. 2. Does an untuned screen grid

R.F. stage in a short wave receiver re-
sult in much gain?

O 7o
227045+ 4571090+

=)

Hook-up of screen-grid tube in short-wave
detector cireuit. showing choke coil. con-
densers, etc.

A. 2. Tt is doubtful if the gain is
more than 2 or 3. A tuned stage will
give a gain of possibly 5 or 6 at waves
under 25 meters.

Q. 3. T have noticed in the various
magazines that some circuits show a
1500 ohm resistor and some a 1600 ohm
resistor for obtaining the grid bias for
a 245 power tube. Which is correct?

A. 3. The E. T. Cunningham engi-
neering bulletin on this type of tube ad-
vises the use of 1600 ohms with a plate

June—July, 1930

voltage of 250 and 1350 ohms when the
plate voltage is 180.
Choice of Tubes

{(7) H. L. Stanton; Louisville, Ky.,
writes us:

Q. 1. What are the best tubes to use
in both battery and A.C. operated short
wave receivers?

A. 1. The only D.C. tube now avail-
able for short wave R.F. amplification is
the type '22 and the only A.C. tube is the
type '24. A 201A or 199 makes the best
detectors from the viewpoint of volume
for D.C. sets. If extreme quietness is
desirable, the 112A should be employed.
Only two A.C. tubes are available for use
as detectors in A.C. operated receivers.
These are the 227 and 224 types. The
227 is a very quiet tube and a ready
oscillator. However, some brands seem
to have a pronounced A.C. hum at the
critical point of regeneration, but with
the proper values of grid and plate vol-
tages, it may be reduced to a negligible
quantity. For volume, no other tube can
compare with the 224, The detection
factor is in the vicinity of 5 to 6. Either
the space charge or screen grid connec-
tion may be employed, the latter giving
somewhat greater volume and the for-
mer, better quality. This tube cannot,
however, be employed as a regenerative
detector much below 15 to 18 meters, due
to the high plate to screen grid capacity.
The 222 screen grid tube does not show
up well as a detector, due to the micro-
phonic noises produced. These noises are
much worse than in either the 199 or
201A.

Q. 2. What are the best methods for
smoothing out the regenerative control?

A. 2. See article on page 50,

Solving Frequency, Wave Length and Capacity Problems

Without Mathematics

Knowing the Frequency, What Is
the Inductance Value?

Suppose we have this problem: Our
frequency assignment is 3000 kilocycles
and we wish to tune with a condenser
whose capacity is 50 micromicrofarads,
How much inductance do we require?

Start at the point marked a in Figure
3, which indicates our 50 micromicro-
farads. Then travel horizontally to the
3000 kc. curve, meeting it at the point b;
then drop down to the point ¢, which in-
dicates the required inductance, 56
microhenries. This is the same answer
we obtained before, but this time we did
it in one operation. What could be
easier?

Another problem which often arises is
this: The inductance of our coil is 40
microhenries (4 h); the maximum ca-
pacity of our tuning condenser is 100
micromicrofarads (# # f) and the mini-
mum is 30 micromicrofarads. Over

By Sylvan Harris
{Continued from page 64)

what frequency range can this combina-
tion tune?

This problem is solved in the same
way. First take the combination of 100
a#uf and 40 #h. This gives us the point d
on figure 3, which lies on the 2500 ke.
curve, Then take the combination of 30
zuf and 40 #h. This gives us the point e,
which we see lies on a curve of frequency
slightly higher than 4500 ke. The tuning
range is then 2500 lc, to about 4600 kec.

As we have stated, the curves of Fig-
ure 4 are the same as those of Figure 3,
excepting that wavelength is used in-
stead of frequency. The problem often
arises of determining the values of in-
ductance and capacity to use for tuning
over a certain narrow range. For ex-
ample, the 40 meter band is quite popu-
lar, and also quite crowded, so it is desir-
able to be able to tune over a marrow
band which has 40 meters as its middle,
and to have the tuning adjustment so
fine that stations crowded about that
wavelength can be easily separated. In

wwWw americanradiohistorv com

other words, we have a micrometer ad-
justment for tuning, and not an adjust-
ment which causes the wavelength to
jump 10 or 20 meters at the slightest mo-
tion of the tuning dial.

Suppose the inductance of our tuning
coil is 20 microhenries. On the curves
of Figure 4 we find that in order to tune
20 vh to 40 meters we require a capacity
of 22,6 usf. It is a simple matter then,
to use a fixed condenser of 15 uuf in
parallel with a variable condenser whose
capacity at the middle of the dial is about
22.5— 15 or 7.5 uuf, This means a max-
imum capacity of 15 uuf for the vernier
condenser, and 40 meters will come in at
about the middle of the dial. The capac-
ity range wil] then be about 15 uuf to
15 + 15 or 30 #uf, and by looking up the
wavelength range on Figure 4, it will be
found to be about 33 to 46 meters.

Many other problems of this sort can
be solved very easily by means of these
charts, and it is hoped that our short
wave fans will quickly become accus-
toined to their use.

-

&
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Short Wave Possibilities
and Probabilities

By LEE DE FOREST, Ph.D.
{Continued from peye 10)

But little by little the radio ama-
teurs succeeded in simplifying
short-wave requirements. They
learned how to make short-wave
inductances, and the data was
made available to the public at
large. Condenser manufacturers,
taking advantage of processes de-
veloped by amateurs, soon made
the necessary low-capacity variable
condensers. Standard vacuum
tubes or audions, with their bases
intact, became available for short-
wave reception. And today, as a
consequence, excellent short-wave
receivers are available, permitting
the layman to tune in the short-
wave stations of the world with-
out previous experience or undue
patience.

The short waves hold the great-
est thrills of radio just as the para-
chute jump from a burning plane
is the greatest thrill of aviation.
For short waves are the emergency
waves of radio. Only a few years
ago, we knew comparatively little
about waves below 100 meters. We
may even have questioned their
practicability. We did not under-
stand why a powerful short-wave
transmitter could barely be heard
at a distance of a few miles, yet
came thundering in half-way
round the world. We looked upon
fading and swinging as jests of a
Fate which could not be circum-
vented.

Today, short-wave radio is mas-
tered to a large degree. Still,
there is a thrill in having tamed the
trickiest of radio technique. Based
on mountains of data, we know
precisely what frequency or wave
length to employ for a given dis-
tance, time of day, and season. In-
deed, we can practically make the
skipping short wave land precisely
where we will, which accounts for
commonplace long-distance com-
munication with ridiculously small
power. No longer are we particu-
larly thrilled with the 7145 watt
transmitter, using an ordinary re-
ceiving set power tube, transmit-
ting signals to the opposite side of
the earth. With a given fre-
quency and other perfected details,
we almost expect such perform-

SHORT WAVE CRAFT

There Are THRILLS
APLENTY on the
SHORT-WAVES

EW and unexplored fields are open to the short-
wave experimenter. Let Hammarlund help you
get the most out of them.
a Whether you build your receiver for short-
wave broadcast or code reception, remember
that quality of parts spells the difference be-
tween ordinary results and real thrille.
Your dealer can supply you with Hammar-
Jund Short-Wave Condensers, Plug-in Coils
- for various wave-bands, Chokes, Equalizers,
S 7 Audio Transformers and Shields.
&L\ ) Experts say, “You can’t buy better.”
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HAMMARLUND MANUFACTURING CO.
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SUN RADIO CO.

BE4 YVESEY ST. N.Y.

www americanradiohistorv com



www.americanradiohistory.com

80

ance. Swinging, or the wander-
ing or wabbling of a signal from
its determined frequency, is to a
large measure overcome by the
employment of rigid antenna sys-
tems at the transmitting end. Fad-
ing, the last remaining obstacle, is
minimized by the use of multiple
antennas, working on the good old
rule of probabilities, as explained
further on.

Europe and Asia Become Our
“Neighbors”

The greatest thrill for the lay-
man, however, is in the matter of
distance and foreign radio tours.
The usual layman, perhaps grows a
bit blasé with the simplicity of the
broadcast receiver tuned in to do-
mestic stations, is certain to have
thrills aplenty when the careful
flip of the dial draws in England,
Germany, Holland, Soviet Russia,
Australia, India, Japan and other
overseas countries now become
radio neighbors. Frankly, short-
wave radio is Joaded with subject
matter interest. It may be enjoyed
by the layman who simply turns
the dials, just as much as by the
experimenter who is interested in
the arrangement and re-arrange-
ment, ad infinitvm, of the compo-
nents. While short-wave radio has
heretofore been limited to the ex-
perimenter, due to the lack of
knowledge and the unwillingness
of radio set manufacturers to en-
gage in what appeared to be a hud-
ding experiment, today many
short-wave sets are available
which insure positive results from
the start.

What subject matter is interest-
ing? One may ask. Well, various
countries are now set up for an
exchange of broadcast programs.
The United States, for instance,
has arrangements with British,
German and Dutch radio interests,
whereby our networks and inde-
pendent stations operate supple-
mentary short-wave transmitters,
which fling the usual broadcast
programs out into space, in return
for which our overseas friends do
likewise. For the present, most of
the transmitters are approximately
5 to 50 kilowatts, most of them
being no higher than 20 kilowatts.
Although excellent results are be-
ing obtained even in the supreme
test of rebroadcasting overseas

SHORT WAVE CRAFT

programs, the power is yet too
modest for consistent results. The
writer firmly believes that once
again the radio world has under-
estimated the task, as was the case
in broadcasting, transoceanic and
marine radio. Doubtless the power
ratings will be increased several
fold in the future, so as to estab-
lish more positive signals in dis-
tant lands.

However, it must be noted that
the larger short-wave broadcasters
are interested mainly in having
their signals picked up by over-
seas broadecasters, fully equipped
with the necessary facilities. In
other words. they mav not be par-
ticularly concerned with having

MAKING A LONG WAVE SHORT

Britannia May Rule the Waves—
But the Radio Hams and S.W.
P.H. Rule the Short Ones

ARCELLUS GERNSBACK., a New

York S.W.P.H.. who gets a short-

wave fit when he doesn’t receive
Big Ben of London on G58SW daily. just
fell heir to a soft graft. Camp Iroquois
for Boys, Willetts Bay. Vermont. It in-
vited him. ALL EXPENSIS PPAID for the
summer, to cateh short waves at the camp
for the edification of the 60 odd boys.
l.et's hope the static treats him well.

The latest sport is this one, boys. We
know several otherwise normal S.W.P.IL
who now amuse themselves daily by listen-
ing to the transatiantic phone over short
waves. They hear only the American side.
therefore they listen in on a one-way con-
versation. Then they take it all down in
shorthand. Next they (ry to fill in what
the fellow over in Europe said. A eracked I
sort of a cress-word puzzle. we eall it.

“Long may she wave” should be brought
up-to-date with “May she short-wave.”

the usual amateur or layman pick
up the signals under trying condi-
tions. Even so, before overseas
broadcast features can be positive-
ly scheduled in advance, from one
end of the year to the other, a not-
able increase in power will be re-
quired.

What iav and amateur short-
wave reception may come to is per-
haps reflected in the work of the
broadcasters themselves. Thus
our American broadeast networks
have the most elaborate short-wave
receiving stations, located at the
most advantageous points. Let us
see just how the obstacles of good
short-wave reception are elimi-
nated.

Eliminating Short Wave Obstacles
First, there is background noise
or inductive interference, which is
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particularly annoying in short-
wave reception. Usually electric
bells, telephone ringers, domestic
appliances, sparking motors, and
even automobile ignition systems
prove somewhat troublesome. But
the short-wave receiving station
for rebroadcast purposes, is estab-
lished at a remote location espec-
ially selected because of ideal re-
ception conditions. The station is
some distance away from the near-
est highway, as well as from
stores, shops and homes. Thus
there is little or no opportunity for
inductive interference, and a clean
background is assured.

Second, there is the question of
swinging, or frequency wobble.
The short-wave transmitters are
now arranged with rigid antenna
systems, minimizing any such ten-
dency of the signals.

Third, fading, the greatest ob-
stacle facing the usual short-wave
enthusiast, is overcome by what is
known as “diversity reception.” In
other words, fading is not a uni-
versal phenomenon. A signal may
fade at one particular location,
only to be received with full volume
a few hundred feet distant. Hence
the broadcasters make use of sev-
eral antennas, usually three, spaced
about one thousand feet apart, vet
connected to a common receiving
equipment. By the law of proba-
bility, the signals are not apt to
fade simultaneously at all three
antennas, so that a good signal is
possible from a collection of an-
tennas. Also, several receivers are
emploved, connected with the col-
lection of antennas. Each receiver
may have an automatiec volume
control, which maintains the out-
put at a given level. Lastly, the
outputs of the several receivers
pass through an automatic (vae-
uum tube) selector, which draws a
varying signal quota from each re-
ceiver and strikes a predetermined
uniform balance or level for the
entire output.

Little wonder, therefore, that
the broadcasters are in position to
intercept, amplify, distribute and
rebroadcast European programs
over their networks with really
good results, while the layman or
radio amateur may barely hear the
same programs direct. Yet as time
goes on there is every indication
that lav and amateur short-wave
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reception will be steadily im-
proved, making use of the same
general principles used by the re-
broadcasters, though necessarily
on a more modest scale. We are
only in the infancy of short-wave
radio reception.

Of course there are some who
like to ‘“talk” quite as well as
“listen.” In other words, there is
transmission as well as reception.
Transmission is more intricate
than reception for the simple rea-
son that it calls for an operator’s
license, as well as a station license.
An amateur radio license may be
readily obtained by the average
person, after a short course of
practice in code work. The thrills
of reception are multiplied a thou-
sand fold when one can transmit as

SHORT WAVE CRAFT

well, thereby being at once audi-
ence and orator in the short-wave
radio world.

Asg the writer views this question
of short-wave radio, he notes a
woeful lack of constructive litera-
ture in the past. Therefore, the
appearance of this publication is
most opportune at this time, when
the public at large, depending more
and more on usual broadcasting
for certain program features, is
necessarily seeking other means of
satisfying the sporting instinct
based on chance and uncertainty,
as well as a means of self-expres-
sion through radio transmission.
In short-wave radio, the public may
well find the indoor sport which it
seeks.

How to Build a 2 in 1 Receiver
By LOUIS B. SKLAR

(Continued on page 57)

.00015 Variable Condenser.
.00035 Variable Condenser.
1st Audio Stage Socket.

2nd Audio Stage Transformer.
Detector Stage R.F. Coil with
Fixed Tickler.

2nd Audio Stage Socket.
Loud Speaker Binding Posts.
Dial Iluminating Bulbs.
Battery Switch.

Dials.

Knobs.

First Audio Jack.

Rheostat for Detector Tube.
Set of Short-Wave Colls,
Tubes, Batteries, Coupling,
ete. Condenser Couplings, one
insulating, and one metallic.
(Hammarlund and Pilot are
concerns making them.)

Using the ’22 Tube

There will be little difficulty in
adapting this circuit to the use of
Type 22 tubes.

It will be necessary to shield the
input circuit of the screen grid
tube, to realize nraximum amplifi-
cation with the least regeneration.
Tt was not necessary to shield the
original receiver as it did not in-
corporate the screen grid tube.

Secondaries S1 and S2 will con-
sist of a certain number of turns
as determined by the capacity of
the particular variable condensers
used.

14.
15.
16.
17.
18.

19.
20.
24
Z2.
23.
24,
25.

Primary PP1 must be made with
very small wire, as the coil must
have very small dimensions. It is
wound at the filament end of the
secondary, as is primary P2. The
number of turns in coil P1 is con-
trolled by local reception conditions
and the particular aerial used.

Primary P2 is also wound with
very fine wire and contains about
one-third the number of turns on
the secondary.

It is to be noted that the filament
resistance indicated as R, must be
about 10 to 15 ohms. Additional
resistance may be cut into the posi-
tive “A” lead to reduce the “A”
voltage at the tube filament to the
required value. The necessity for
having a certain resistance value
for R is the “C” bias requirement
of the tube; resistance R supplies
this and a special battery for the
purpose is not needed.

Condenser C may have a value
of about one-quarter microfarad.

For satisfactory short-wave re-
ception it will be necessary to ar-
range the aerial so that it does not
swing badly, or the result will be
pronounced fading and swinging
of signals. Fading is a rise and
fall in volume, at one wave length,
compensated by wvariation of the
volume control.— (Courtesy Radio-

Craft.)
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Now available
as a complete
library—

Three books cover-
ing the entire field
of building, repair-
ing, and ‘“trouble-
shooting'' on
! modern broadcast
receiving sefs.

993 pages
5%, x8 inches
fully
iltustrated

This Library serves alike the needs of the commercial
radlo dealer. installer and serviceman. and the amateur
who keeps abreast with the latest trend in radio by
building his own sets.

RADIO CONSTRUCTION
LIBRARY

By JAMES A. MOYER
Director of Unlversity Extension, Massachusetts
Department of Education

and JOHN F. WOSTREL
Instructor in Radis Division of University Exten-
sion, Massachusetts Department of Education

HESE three books embody not only a

home-study course, but a ready means

of reference for the experienced radio-
trician. Step-by-step information is given
on wiring, “trouble-shooting,” installation
and servicing to get the best tone guality,
distance and selectivity in broadcast re-
ception in all types of sets.

Practical data is given on radio equip-
ment such as antenna systems, battery
eliminators, loud speakers, chargers, va-
cuum tubes, etc., etc. Discusses modern
short-wave receivers fully.

A section is devoted to the identification
of common faults in receivers and meth-
ods of making workmanlike repairs.

The three books are profusely illus-
trated with understandable diagrams of
hookups, connections, loud speaker units,
installation work and antenna erection—
as well as numerous photographs, tables
and charts which clarify the text.

See this Library for 10 Days Free

No Money Down—Small Monthly Payments

it Is your privilcae to examine this Library for 10 days
without cost. If they prove satisfactoty, send an initlal
payment of only $1.50 and $2,00 A month until $72.50 has
been paid. Otherwise return the books.

McGRAW-HILL
FREE EXAMINATION COUPON

McGRAW HiILL BOOK COMPANY, Inc,
370 Seventh Avenue, New York.

You may send me the Radio Construction Libraty,
three volumes. far 10 days’ free examinatlon, 1 afree
to remit an Initlal payment of $1.50 at the end nf
10 days and $2.0p0 a Manth until Ihe price of $7.50
lias been paid—or—I will return the books.
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A Complete Portable Transmitter and Receiver for Short Waves

No. 18 bell wire on a 3" form. Due
to the slight difference in makes of
condensers a definite number of
turns for these coils cannot be
given but in the set shown 7 turns
are used for the antenna tuning
and 8 turns for the regeneration
control.

The coil mounting table is a
piece of panel stock 414 inches long
by 214, inches wide with a pair of
side hole binding posts at each end
115 inches apart. These are wired
to the circuit as indicated and the
table raised above the base by
four insulating washers just high
enough for other wiring to pass
under it. Spaghetti is used in all
wiring because the set is so com-
pact; consequently, grid and plate
leads must be short and placed
with care to prevent capacity
coupling. A binding post strip is
placed along the rear edge of the
base. The first audio stage is in
circuit with a two circuit jack
while the second stage is connected
to a filament jack which automati-
cally controls the last tube when
the plug is inserted. The panel is
shielded with tinfoil shellacked on
and the shield grounded.

For the receiver, one 2214 volt
“B” battery of the same size as the
ones in the transmitter is wired
direct to the “B" circuit while
three regulation size dry cells are
wired to the filament cireuit
through the toggle switch,

The antenna consists of a 33 ft.
length of small gauge braided in-
sulated wire with an insulator at
one end and carefully scraped to
bright copper at the other. The

{Continued from puge 54)

counterpoise can be about the same
length. The writer carries each
one on an old fishline reel thus
making them convenient for carry-
ing. A hook or cord at the insu-
lator end makes it convenient for
fastening to a tree or other sup-
port.

A simple resonance indicator
was made as illustrated in the cut.
This consisted of a single pole
double throw switch, a rheostat, a
single cell of flashlight battery and
the smallest flashlight bulb obtain-
able, with socket. When arranged
as shown it acts as a shunt across
the counterpoise lead with the
switch thrown in one direction but
cuts it out of the circuit with the
switch threwn in the opposite di-
rection. The switch blade is con-
nected to the counterpoise lead
direct, and the counterpoise itself
to the lower contact of the switch.
With the flashlight in shunt, turn
on the rheostat until the light just
glows. Then when the transmitter
is brought in tune and is in reso-
nance with the antenna the light
will brighten up. With this deter-
mined, throw the switch to the op-
posite side and the output will go
out direct. This saves the expense
of buying an antenna meter. A
double pole double throw switch at
the other end of the board serves
to transfer counterpoise and an-
tenna from receiver to transmitter
as needed.

Antenna and counterpoise are
switched over to the tfransmitter
side and the transmitter tuned to
resonance by the indicator at the
desired wave length; after, of

course, lighting the tube by means
of the toggle switch. After the CQ
is given, the tube is switched off
and the antenna and counterpoise
switched over to the receiver. This
is switched on and the reply hunted
for as usual, When contact is es-
tablished the same procedure with
the antenna-counterpoise switch is
repeated as replies are given and
answers received. When finished
the entire outfit can be packed up
in five minutes for transport.

Acknowledgment

In justice to the Burgess Battery
Co. of Madison, Wis., it should be
stated that this transmitter circuit
was developed by them and has
shown wonderful results in actual
practice. The writer has also
found it very eflicient although
making several minor changes in
the design.

Receiver reference data — Antenna
series coupling condenser, Yz im. sq.
plautes; G—Grid leak and condenser, 2
megs, and 00025; At—Antenna coil, 7
turns; Rg—Regeneration coil, 9 turns;
S—Filoment switch; A—4%-volt C bui-
tery; B—A45-volt B battery; Cl—5-plate
variahle condenser; C2—11-plate vari-
uble condenser; T—Three 199 tubes; Tr
—Two 3% to 1 transformers; J1—
Double circuit jacl:; J2—Filament con-

trol juck; R—Filawment rheostat, 125
ohms.
Transmitter veference data: A—4%-

volt C battery;, B—6T%-volt B battery;
Cy and CP—Two .00025 variable con-
densers, 9-plate; CS—.001 mica con-
denser; Ly and Lp—Tweo T-turn coils, 3
in. i diameter; La—Antenna coupling
coil, 5 twrns; T—199 type tube;, R1—
5,000-0hm. grid leal:; R—Filament rheo-

stat, 125 ohms; RFC—Two 40-turn
cholces; K—Key; Al—Anfenna indi-
cator; DT—Double pole double throw

switeh; F—Filament switch.

—- (Courtesy Radio-Craft.)

FIVE METERS OR BUST!

be taken into consideration when
a receiver for these extreme fre-
quencies is constructed.

The inductance and capacity in
the tuned circuit of a five-meter
receiver are necessarily quite
small; so that it is very essential
to use the shortest possible leads.
It is desirable, also, to use a tube
of low internal capacity, so that a
comparatively large value of in-
ductance can be used externally;

By CLYDE RANDON

(Continued from page 59)
thus obtaining better sensitivity,
Since the circuit constants are ex-
tremely small, the type of tube used
and other factors of construction
will have much to do with the size
of coil required. In one receiver
used by the writer, two turns an
inch in diameter served as a sec-
ondary, the tickler being of the
same size; a '99 tube was employed.
A small choke (RFC) consisting
of about 30 turns, an inch in di-
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ameter, will be suitable in a re-
ceiver at these frequencies. The
tuning condenser Cl is a small
midget variable, cut down to two
plates; and a 50-mmf. midget
serves as a throttle control C2.
One should be sure not to use too
large a tuning condenser; for the
range covered will be excessive and
the dial cramped. A grid con-
denser of about 20 mmf. will serve
for C3, and a grid leak of 5 megs.
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The Pilot A.C. Super-Wasp
By ROBERT HERTZBERG
(Continued from page 44)

months, and has established an in-
ternational reputation for general
effectiveness.

The use of a tuned screen-grid
R. F. stage gives sensitivity and
selectivity far beyond anything ob-
tainable from a straight regenera-
tive set. Many radio men still doubt
the effectiveness of T. R. F. on the
short waves, but they forget that
not so many vears ago T. R. F. on
waves as high as 300 meters was
considered impracticable, and en-
gineers were forced to use beat-
frequency receivers, in which the
wavelength of the signal was
raised, in effect, to a higher value
at which R. F. amplification could
be accomplished more easily. This
was the super-heterodyne idea, if
yvou recall. Radio engineers have
learned a few things, and R. F.
amplification on 14 or 15 meters
is no longer an uncertainty. The
R. F. short-wave receiver is just
as far ahead of the “hay-wire”
straight regenerator as the modern
R. F. broadcast receiver is ahead
of the old three-circuit tuner.

Shielding Used to Stabilize Tuning

Note that the components of the
R. F. and detector stages, respec-
tively, are enclosed within indivi-
dual shield cans, which in turn are
mounted behind a metal panel. The
tuning inductances take the form
of coils which plug into regular
tube sockets.

The tuning of the Super-Wasp
is like that of the famous Brown-
ing-Drake, there being two tuned
circuits and one regenerative con-
trol. The usual tricks of “zero-
beating” and regenerative opera-
tion are readily learned,

No detailed instructions about
the assembling or operation of the
set need be given here, as they are
furnished in detail with each kit
by the manufacturer.

A question that naturally arises
is: “How much hum is there pres-
ent?”’ The answer is that the hum
has been reduced to the point
where it is hardly noticeable. The
sources of many mysterious hums
that were not due to the power
supply were located after much ex-
perimenting, and cures applied.
These consisted mostly of by-pass
condensers, which broke up local
oscillating circuits consisting of
the filament-to-cathode capacity of
the detector, and audio tubes and
the inductance of the center-tapped
resistances and the connecting
leads. The residual hum due en-
tirely to the A. C. filament current
and the rectified plate current is
exceedingly slight, due to the use
of tubes with “hairpin™ filaments,
and also to an efficient filter sys-
tem in the “B” pack. The “hair-
pin”’ type of filament in cathode
tubes has practically no magnetic
field, and hence does not cause
periodic upheavals in the electron
emission, as do straight filaments.
A 227 tube is used in the last audio

stage for this reason, an accept- |

able compromise between the im-
pedance of the tube and the im-
pedance of the loud speaker being
readily obtainable by means of an
output transformer. The 227 is
necessary for headphone reception ;
a 171A or 245, with its raw A. C.
filament, produces a hopeless
growl.

Many of these A. C. Super-Wasp
sets are actually quieter than bat-
tery sets.

Effect of Magnetic Storms
By C. W. HORN
(Continued from page 23)

proved, as is evidenced by the re-
sults of the experimental work
that is going on. As nothing is
ever perfect we are in the position
of striving for that time when
sufficiently practical results can be
guaranteed in order to begin regu-

lar service suitable for rebroad-
casting, From then on improve-
ments will take place until the pub-
lic will come to accept this service
for its real value, rather than be-
cause of the novelty of the thing.
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Radio Books

By JOHN F. RIDER

have found popular appeal. They
have proved of extreme value to the
service man and the experimenter
because they are written specifically
for the practical radio worker in
language he can understand.

“THE MATHEMATICS
OF RADIO”

is a simplified version of the mathe-

matical problems encountered in
practical radio work. Price, $2.15
postpaid. 128 pages.

“THE TROUBLE
SHOOTER’S MANUAL”

is a book for the service man and ex-
perimenter, replete with practical
trouble shooting information and
contains about 130 wiring diagrams
of old commercial radio receivers.
Price, $3.50 postpaid. 240 pages.

“THE TREATISE ON
TESTING UNITS”

contains wiring diagrams of modern
service equipment. Price, $1.10 post-
paid. 48 pages.

WIRING DIAGRAMS

package number 1 supplement to
John F. Rider’s “Trouble Shooter’s
Manual” is now ready for distribu-
tion. Here is an opportunity to
secure wiring diagrams of the mod-
ern screen grid receivers at a ridicu-
lously low price. 115 wiring dia-
grams, size 8% in. x 11 in. punched
three holes suitable for loose-leaf
binding. covering screen grid receiv-
ers produced by such manufacturers
as Grebe, Croslev, Stromberg-Carl-
son, Fada, Stewart-\Warner, Edison,
Eveready, Silver - Marshall and
others. Price, $2.50 postpaid. Write
for list of diagrams and books.

RADIO TREATISE CO., Inc.
1440 Broadway New York City
————— Coupon — — — — ——

RADIO TREATISE COMPANY, Inc

1440 Broadway, New York City.

....8end me Rider's “Math of Radio” and I will
pay postman $2.15 plus a few ceuts for service
charges.

..Send me Rider's “Troulle Shooter’s Manual’
and I will pay postmian $3.30 plus a few cents
for service charges.

..Send me Rider's “Testing Unit Treatise” and
1 will pay postman $1.10 plus a few cents for
service charges.

....Send me “Wiring Diagram Package No. 17
and I will pay postman $2.50 plus a few cents
far service charges,

....8end me the “Trouble Shooter’s Mannal” and
the Diagram Package and I will pay postman
$5.50 plus a few cents for service charges.

It is understood that if T am not satisfied. I may

;-ctll:\rn the above within 10 days and get my mouney

rack,

CITY
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How to Obtain Smooth Regeneration

It is best to provide a potentio-
meter P in the “B” circuit, as
shown in Fig. 2. This should be
of the 100,000 ohms size. One
end goes to “B” plus 45, the other
to “B’” minus, and the arm to the
“B” post of the audio transformer
primary.

Right Tube Important

In some cases the detector will
continue to drop into oscillation
violently even with only a few
volts on the plate. This may be
due to an abnormally large tickler
winding, or merely to the fact that
the tube itself is a poor one for
the purpose. First try different
tubes; if they all behave alike, the
trouble undoubtedly is in the tick-
ler. Remove one-half a turn at a
time, and carefully vary the poten-
tiometer until a satisfactory bal-
ance is achieved.

Speaking of tubes, do you know
that some 112A’s are very much
better detectors than 201A’s? Of
course the 112A is intended to be
a semi-power tube for the last
audio stage of battery-operated re-
ceivers, but it so happens that it
also makes a beautifully smooth
regenerative detector. It may be

By ROBERT (BOB) HERTZBERG

{Continued from page 51)

used interchangeably with 201A’s
in the detector socket, as it takes
the same filament current. The
plate voltage, of course, must be
adjusted by means of the poten-
tiometer. If you happen to have
a 112A tube on hand, by all means
try it. You may be pleasantly sur-
ptised to hear how smoothly it
works.

Resistance Control of
Regeneration

Two resistance control methods
are illustrated in Fig. 8. 1In one
case the resistance is R1, and is
connected directly across the tick-
ler coil. In this position it acts as
a variable short-circuit. When the
resistance is high, most of the
plate current flows through the
tickler and as a result produces
feed-back and regeneration, When
the resistance is low, less current
flows through the tickler and more
through the resistance elements,
so little regeneration is produced.
This is a good system, but the re-
sistance R1 must be a perfect one;
if it isn’t it will produce a lot of
noise that will overbalance the ad-
vantages of the method.

An Improved Screen-Grid S-W

squeals from going out to the
neighboring sets.

Our short-wave converter makes
use of suitable coils, such as the
National short-wave kit for screen-
grid and regenerative detector.
Tuning is accomplished by a single
variable condenser. The point of
departure is the stepless or miero-
metric variable resistance in the
plate lead of the detector circuit,
in the form of a volume control
clarostat. This serves to provide
the much desired threshold regen-
eration adjustment so essential for
short-wave DX work.

A second point of departure is
the adjustable voltage applied to
the screen grid of the 222 tube.
This is accomplished by means of
a duplex clarostat, which also
places a small bias on the control
grid of the tube, as indicated in

(Continued from page 65)
the diagram. This duplex resistor
has screw adjustments, so that
once it is set with a screwdriver,
it may be left alone without the
necessity of further tinkering.

Contrary to general opinion, the
voltage applied to the screen grid
is important if maximum efliciency
is sought. Particularly in short-
wave work, which is essentially
DX, it is a critical voltage of real
importance, although this practice
is also recommended in broadeast
receivers intended for DX work.

After making this simple con-
verter, as described, one has
merely to remove the detector tube
and insert the plug of the converter
in its place. The detector tube is
then placed in the converter, and
one can tune-in virtually around
the world.
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The second system makes use of
the resistance directly in the “B”
plus lead, as shown by R2 in Fig.
3. Here the resistance actually
regulates the effective plate volt-
age. Again it is subject to noise
effects.

Why Some Sets Have
“Dead Spots”

Many straightregenerative short-
wave receivers have what are
known as “dead spots” in the tun-
ing range. The reason for it is
simple; absorption by the antenna
circuit. The remedy is to adjust
the antenna coupling condenser C1
or to use a smaller one.

A better way of eliminating dead
spots is to use a stage of screen
grid radio-frequency amplification
ahead of the detector, as shown in
Fig. 4. This stage is of the so-
called “untuned” type, the aerial
being connected to the grid of the
222 tube through an R. F. choke
coil. The first audio stage follow-
ing the detector is resistance
coupled, to eliminate the bad
“fringe how!” present in transfor-
mer stages. The values of the vari-
ous parts are indicated,

Converter

The list of parts follows:
1—National Short Wave Kit (con-
sisting of front and sub-panels,
set of plug-in coils, tuning con-
denser and choke.)
1—Clarostat Grid Leak.
1—Tobe 8 meg. Tipon Leak.
2—Tobe 5 mfd. By-Pass Con-

densers.

1-—Tobe 2000 ohm. Veritas Resist-
ance.

1—Tobe .00025 Vacuum Con-
denser.

1—Tobe .001 Vacuum Condenser.
1—622 Amperite.
1—1-A Amperite.
1—Yaxley Switch.

Any discarded tube may be used
for the plug-in socket base. The
glass bulb and stem should be
broken, and the other material in
the base cleaned out.
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A Simple Short Wave Frequency Meter

By JOHN L. REINARTZ
(Continued from page 27)

Coils for twice the frequency band
will be found to need approxi-
mately half of the number of turns
used for the 3,300 to 4,300 kec.
band. It will be found possible to
juggle the number of turns to suit
the requirements of the particular
tuning condenser that you use.
Once you have sealed the coils into
the hases they will remain as fixed
values for a frequency range de-
termined only by the size of your
tuning condenser. A change in
voltage from 22.5 to 45 volts, will
make a change in beat note of only
a hundred cycles.

Laying Out the Parts

The physical layout of the parts
should be in a progressive manner,
first the tuning condenser, then the
socket used for the coils, then the
socket used for the tube and after
that the batteries; this will insure
the coils from the proximity of the
battery or even a change in rela-
tion thereto. Even though the
field of the coil is reduced to the
smallest value, it is well to keep
this point in mind; it will be found

that with this arrangement one
may take out the coil and replace
it, without changing the calibra-
tion of the meter.

Whatever you make the case out
of, be it aluminum, copper or
brass, be sure you make it large
enough to hold all the parts. H is
much better to have it a few inches
too large than one inch too small.
You may “doll” this case up by
tacking a large rubber stopper to
a dowel, which is inserted in a bit
brace, and after placing emery
powder on the metal sheet, turn the
brace briskly in one place, until
the sheet takes on the outline of
the rubber stopper. Repeat this
on all parts of the sheet and wash
off ; after drying you will find the
sheet to have taken on a beautiful
appearance.

Calibration of this meter can be
accomplished in several ways, the
hest of which is to listen to the
standard frequency signal trans-
missions hy W1KV and W9XL, sta-
tions of Mass. Inst. of Tech. and
Northwestern Broadcasting, Inc.,
Anoka, Minn,, respectively.

A De Luxe Short Wave Receiver

(Continued from page 45}

The tuning is accomplished with
a horizontally mounted, illumin-
ated drum dial control, which ro-
tates the ganged condensers. The
dial is turned with a touch of the
thumb. Special low-loss condens-
ers are used and these are totally
shielded and the receiver may be
tuned by the zero beat method. The
antenna coupling condenser is ad-
justable so as to give maximum
efficiency on all frequencies and
with different antennae. The re-
generation control works very
smoothly and has a minimum effect
on the tuning circuits and there
are no hand-capacity effects. All
parts of the set are properly
shielded, wherever it has bheen
found necessary. This set can be
used with the ordinary magnetic
type loud speakers, or phones may
be used by means of the phone jack
fitted on the set. If the specially
designed dynamic loud speaker is

used in connection with the set, the
field current for the dynamic
speaker is supplied by the set it-
self. This set is a laboratory type
instrument in its quality of work-
manship and performance, and
each one is tested on the air.

Some of the interesting general
features of this de luxe short-wave
receiver are as follows: Grid leak
mounting accessible; primary line
voltage adjustment; RF chokes of
special design; headphone jack
provided; modernistic panel de-
sign; all aluminum ecabinet, satin
finished or walnut; Gorton en-
graved bakelite escutcheons; indi-
vidual calibration chart furnished;
quick and accurate location of sta-
tions; accuracy within two per
cent; air tested by engineers; full
operating instructions furnished;
selected tubes supplied if desired,
and the tubes furnished are tested
in receiver.
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ON SPEAKERS

AND METERS

FARRAND

T’ cone
9" diameter

N 7147 depth
Bl List $18.00
Special
$8.49

INDUCTOR DYNAMIC

chassis.

tequires no separate

field current supply.

READRITE

No. 9 SET AND

TUBE

i,

ANALYZER

contains nine A.C. and D.C. meters in

a black leatherette case.

Tests all

tubes and sets including screen grid.
Full instructions and tube chart in-

cluded.

List
$35.00

SPECIAL $19.50

PORTABLE METERS

with 28”7 test leads
HIGH RESISTANCE D.C.

No. 346—0-300 .......... $2.49

No. 246—0-60-300
No. 347—0-500 ..........

2.79
2.95

HIGH RESISTANCE A.C.-D.C.
No. 349—0-300 .......... $2.93

No. 247—0-600
No. 248—0-150-750

3.59

oooooo

PANEL TYPE METERS
Nickeled Rim—21'%"” Hole

D.C. AMPS.
023 Z5.F -k $ .99
0-10 s auesk 9

D.C. MILS
0-10 ....... $1.10
0-50 ....... .79
0-100 ...... 79
0-20-100 ... 1.29

A.C.-D.C. VOLTS

065 Wentt $1.49
020 .. Sdsnd 1.44
D.C. VOLTS
0-6 .. ¢ tean $.79
(=116 ey .79
0-8-150 1.49
0-300 ...... 1.98

TRY-MO RADIO CO.

177 GREENWICH ST.
New York, N. Y.
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The Hammarlund S-W Adapter-Receiver

The set, however, ¢an be used with
alternating current receivers, batteries
being used for the adapter. To do this it
is only necessary to disconnect the plate
lead from the eliminator, B battery plus
supplanting it. The minus post of this
B battery is connected to the minus of
the eliminator. The A supply is, of
course, also separate, the plus and minus
being connected in the standard way.

Either the 112-A or the 201-A may be
used in the detector circuit. The 112-A
is more sensitive, having a lower plate
impedance. 1t is also a more stable oscil-
lator.

Although the 200-A is more sensitive
than either it is too noisy. A 199 tube
may be used, but the regeneration is poor
at the lower wavelengths.

Simple Tuning

While the tuning of this receiver re-
quires exactness, it is not difficult. The
Hammarlund drum dial (knob control)
with its 5 to 1 reduction ratio permits
this neeessary precision adjustment.

The repgeneration condenser is an im-
portant tuning factor. When tuning it
should be turned until a hissing sound is
heard, which is an indication that the de-
tector tube is just beginning to oscillate.
This point should be kept throughout the
tuning. The station can then be tuned
in by the larger condenser. The volume
is, of course, controlled by R.

The oscillating state of the detector
tube can be learned by touching the
stator plates of the larger condenser. A

By LEWIS WINNER
(Continued from page 67)

sharp click will be heard if the tube is
oscillating.

The value of the grid leak varies from
2 to 9 nmegohms, although the best re-
sults are usually obtained with a 5 me-
gohm value.

No Special Audio Is Needed

Any type of audio amplification may
be added. It is only necessary to con-
nect the plate and the B plus leads of the
amplifier to the same respective posts in
the detector tube output circuit of the
adapter.

Be sure that the filaments are so con-
nected that a switch will turn them all
off at the same time, e, g., the audio as
wel] as the R.F. and the detector.

When using the Hammarlund SWAP
adapter plug its red lead is connected to
the Fahnestock clip which is connected
to the choke. The gray lead is connect-
ed to the extreme right-hand clip, which,
in turn, is connected to the condenser
C5.

A point about the antenna. Best re-
sults are obtainable with an antenna
twenty to sixty feet long and as high as
possible.

For ultra simplicity in tuning it is
well to know just what stations are on
the air, their time on the air, ete., which
also contains a wealth of information
on short-wave hook-ups, induction charts,
ete.

(The author of this article will be
only too glad te answer any queries as
to this receiver or its component parts.)

List of Parts

C—On¢ Hammarlund .00014 mfd. vari-
able condenser, type ML-T,

C1—0One Hammarlund .0001 mfd. midget
variable condenser, type MC-23.
C2—O0One Hammarlund equalizing con-

denser, type EC-80.

C3, C4, C5—Three Sprague .1 mfd. fixed
condensers, type F.

1.2, L3—One set of Hammarlund short
wave coils, type SWC-3, and one
special short wave coil, type SWT-
120.

L4—One Hammarlund radio frequency
choke coil, type RFC-250.

R—One Electrad Tonatrol, type P.

R1—One Yaxley 20-ohm mid-tapped
fixed resistor, type No. 820C.

R2—One Yaxley 4-ohmn fixed resistor,
type No. 804.

R3—One Durham metallized grid leak,
2 to 9 megohms.*

One Yaxley midget battery switch, type
10,

One Hammarlund knob econtrol drum
dial with light, type SDW.
One Hammarlund adapter plug and

cable, type SWAP.

Three Hammarlund walnut knobs, type
SDWK.

Two Eby sockets, type No. 12.

One Westinghouse micarta panel, 7 by
14 inches.

One baseboard, 9 by 13 by % inch.

Onc package containing necessary hard-
ware.

*See last paragraph under “Simple Tuning*
head.

How Short Wave Receivers Differ

the inductance is proportional to the
square of the number of turns in the coil,
the number of turns should only have to
be reduced theoretically by one-half at
each octave. As a matter of fact, no
tuning coil is a perfect inductance, as
almost every shape of coil has some mag-
netic leakage. Hence, the numher of
turns has to be decreased somewhat more
than one-half in order to cut the induc-
tance to one-quarter each time. This ex-
plains the drop from 100 to 40 turns in
running from the 200 meter range to the
100 meter range. Following this same
Table, it will be noted that a cut to 18
turns places the coil in the 50 meter
scale, while a reduction to eight turns
runs it down to 25 meters. Then to reach
the lowest range of 12 meters the coil
nrust have only four turns. Now four
turns is a very definite number of turns
and something quite physical.

The Compromise in S-W Receiver
Design

The actual system incorporated in

most short wave receivers is somewhat of

By DAVID GRIMES
(Continued from page 34)

a compromise with the above arrange-
ment. The same tuning condenser is
employed clear on down, but it is a slight-
ly smaller one than the ordinary broad-
cast condenser. This enables us to make
the last coil a little larger and less
critical, because you can easily §ee when
it comes to only a few turns that even
fractions of a turn might throw out the
tuning of the coil considerably. Of course
this runs all the other coils a little
higher in number of turns, and some-
times results in the broeadeast coi! having
too many turns, so that the self-capacity
of the coil prevents the tuning condenser
from completely covering the higher
wavelength broadcast stations.

There is still another reason for using
the rather large tuning condenser when
the lower wavelengths are received. You
see, the hest regenerative detector for
short wave reception today is the grid
leak type. This operates with either neo
bias or a plus bhias on the grid, which is
equivalent, as previously brought out in
this article, to a resistance being placed
directly across the tuning circuit. And
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resistances acress tuning circuits are
noted for their broadening effects. Now
the more this tube capacity becomes part
of the tuning circuit, the worse this loss
becomes and the broader the tuning. Thus
it is highly desirable to keep the actual
tuning condenser large, as compared with
the tube capacity. Figure 1 should be
consulted for the resistance effect.

Why Regeneration Is Used in S-W
Sets

There is one more factor which needs
to be considered at this time, and which
is so important that you must not over-
look it at the start. This has to do with
the whole subject of regenerative detec-
tors in short wave receivers. You may
wonder why we are still sticking to re-
generation in these sets when it has been
dropped long ago in good broadcast de-
sign, Well maybe it will in the future in
short wave practice, but just at present
we are still in the “blooper” stage of
short wave reception. This should be al]
the niore encouraging to the experimen-
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ter—perhaps you will be the one to offer
the missing links in this new phase of
the art. Short wave reception is wait-
ing for its Hazeltine, Armstrong, or De-
Forest.

Meanwhile you must lnow why regen-
eration is being used. First, it gives us
greater amplification, when properly ad-
justed, and we meed the maximum
anount of amplification because we are
limited to one stage of tuned radio fre-
quency! This latter point should he ob-
vious because of the number of coils that
would have to be switched in and out for
each octave, with more than one stage
of tuned R.F. Next, the stability of these
extremely high frequencies in more than
one stage of R.F. is still very much of
a closed book. Finally regeneration 1s
required so that we may have a source of
controllable oscillation  for actually
whistling with a station in first picking
up a broadvaster and in finally receiving
a telegraph station.

For this purpose a grid-leak detector
circuit is used similar to the partial
sketch shown in Figure 6, The tickler
coil is left fixed for commercial conven-
ience, while the feed-back is controlled
by the variable condenser in the tickler
circuit. The tickler must be connected
in what is known as reversed phase in
order to oscillate. If the tickler coil is
connected up with the wrong polarity
there will he a cut in signal, and it will
be impossible to get the tube to oscillate.
And by “reversed polarity” is meant that
the plate of the detector is connected
back to the end of the primary farthest
away from the grid connection, when
both the primary and the secondary coils
are wound in the same direction of rota-
tion. Anyway, there is one consolation
if this sounds complicated. If your set
does not oscillate and does not amplify
when the regeneration condenser is
turned around, merely reverse the con-
nections on the primary of vour tickler
coil and everything should be satisfac-
tory. It is best also to work the detec-
tor into a resistance coupling stage to
prevent the tendeney of the oscillating
tube to “squawk” just at the critical point
of oscillation. This is most annoying in
the average short wave receiver that op-
erates the detector directly into a trans-
former coupling, for reaching the first
audio tube.

SHORT WAVE CRAFT

Why Grid-Leak Detector Is
Essential

At the present stage of the art the re-
generative detector must be of the grid-
leak type or it will not oscillate. One
would think in our cry for sharper tun-
ing on the short waves that the first step
would be to replace the grid-leak detec-
tor with the “C” bias principle. Such a
circuit would remove the effective resis-
tive resistance loss from off the detector
tuning ecircuit, but at short waves the
“C” bias tube doesn’t want to oscillate.
The explanation of this may be found in
Figures 7 and 8.

Figure 7 shows the grid leak tube and
the operating characteristics right below
it. In addition to its rectifying proper-
ties, the tube is a fair R.F. amplifier, be-
cause it is operated well up on its plate
current where the amplification is good.
On the other hand the “C” bias tube
operates on the bottom of the plate cur-
rent curve as shown in Figure 8, in
order to rectify the R.F. currents. Natu-
rally, in this process, the R.F. amplifica-
tion is sacrificed, and we must have R.F.
amplification in a regenerative tube, in
addition to the detection, in order to
have R.F. currents to feed back through
the tickler coil. Figure 5 shows how the
setting of the regeneration dial tends
to shift the tuning position on the tun-
ing dial with no thyme or reason. This
makes it hard to calibrate the tuning of a
set, hecause a station may come in any-
where within ten degrees on the dial de-
pending on the position of the regenera-
tion control at the time. Many engineers
argue that this is due to the electrical
shift in the tickler circuit being reflected
back into the tuning circuit, but recent
experiments tend to refute this.

Any way, you are interested in how
to accustom yourself to this shift. A
close study of Figure 5 will aid you. As
the regeneration is advanced more and
more, there is a definite tendency for the
tuning dial to retard so that the tuning
condenser becomes less. In other words,
as we increase the tickler condenser, we
must decrease the tuning condenser.
Engineers are now trying ‘to solve this
peculiarity. Maybe you will have a solu-
tion, and this is only one of the many
trying things that are now worrying the
short wave design profession. In a later
article I hope to discuss more of them.

Bringing Old S-W Receivers Up-to-Date
By ROBERT (BOB) HERTZBERG
(Continued from page 49)

and one large section. A condenser
C9 in the grid returnm of L1
prevents the grounded tuning con-
densers C2 and C6 from short-
circuiting the filament supply. The
shunt feed arrangement of Fig. 3
is used for getting the plate volt-
age on the UX-222,

The detector and audio portions
are familiar. An output transfor-
mer is shown, and should be used,
if the last audio tube is a 112A or
a 171A. If a 201A is used it may
he omitted.

The values of the various parts
are as follows: Condensers C2 and
C6, .00016 mf.; C3, C4, C5, C9, all
.01 mf.; C7, .0001 mf,; C8, .00025
mf. Resistors: R1, 15 ohms, tapped
at 10; R2, 3 megohms; R3, 6 ohms;
R4, 100,000 ohms.

As special steps must sometimes
be taken with particular receivers,
the writer will be glad to advise
owners of old short-wave sets as
to how they may best “revamp”
them. He can be addressed in care
of this publication.
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Of Course

we have the new

Loftin-White

R. F. Tuner

List Price $40.00

Less Customary Trade Discounts

Here I't Is!
The New

Loftin-White

Direct Coupled
245 Amplifier

T o -

Here is the new and amazing kit put up by
Electrad and licensed by Loftin-White.
With this kit you can build the new Loftin-
White amplifier.

List Price $35-°°

Less Customary Trade Discounts

Send your order to us today, as we are
the ofhcial headquarters for Loftin-White
kits.

Royal-Eastern Electrical Supply Co.

16 West 22nd Street
New York City

If you have not reccived onr 1930
catalogue, please write for it

Universal Microphones
CARBON MODEL *“LL*
Extra heavy type broadeast
two-hutton carbon Microjdione.
Superior materials, workmane
suih and finlsh. The entlre
assembly ia of high carbon
steel, ground to within .0M
in accuracy. The diaphragm
is of aluminum alloy of ex-
aclly the prober hardness and
has~ pure gold countaets on
each surface under the but-
tons. Mode! LI Is 3% Inches
In diamoter by 13 thick and
is standard 100-0hm per hut.
: ton. reduires 6-v. and 8 to
10 mills per button for operation. Derfectly damp-
ened and reproduces from 30 to 7000 cycles,

List Priee. Mo(l:l;‘IuL‘l;_wl‘Jlril“LDAn_;g: $75_00
Net weight, 2% 1hs. Packed welght, 3% ibs.
UNIVERSAL MICROPHONE CO., LTD.
1163 Hyde Park Boulevard
Inglewood, California
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Short Waves in Medicine

the oscillator can become so strong
that the oscillations completely
break off. The best value for coupl-
ing is generally determined empri-
cally, in order to obtain the maxi-
mum current in the secondary cir-
cuit.

Peculiar Effect Upon Humans

Before I go into my experimen-
tal results with this process, I re-
turn to the direct eflect upon the
human being of the space waves
leaving the transmitter.

Thus, with persons who were oc-
cupied for some time in the neigh-
borhood of powerful radio trans-
mitters, the most varied complaints
came up. Complaint was especially
made about heat flashes in the head
and also headaches., There was
also a strong inclination to sleep.
After prolonged series of experi-
ments there appeared increasing
nervous exhaustion, expressed in
easy excitement, bad sleep, and
languor. It should be especially
stressed that, after a short suspen-
sion of the experiments, all the
complaints disappeared.

With a number of persons, after
a fairly long stay near the active
transmitter, there was likewise
demonstrated a slight rise in tem-
perature, from .5 to .7 of a degree
Centigrade. But to speak of a “ra-
dio fever” seems to me absolutely
unwarranted. No higher rectal
temperatures than 38 degrees Cen-
tigrade were ever observed. Even
when the radiation leaving the an-
tenna was collected in the focal
line of concave mirrors, higher
temperatures could never be ob-
tained.

Insects and Mice Killed

Thus it was natural for me to de-
vote my whole attention to the elec-
tric field between the condenser
plates. The powerful effect of this
arrangement was shown by the
fact, that insects died in an ex-
tremely short time, often even in
fractions of a second; mice died
after a few seconds; while larger
animals remained alive a corres-
pondingly longer time. 1In this
process great excitement and ter-

By DR, ERWIN SCHLIEPHAKE
(Continued from page 37)

ror mostly set in at the start of the
treatment. Breathing and heart
action became extremely fast. Fin-
ally there set in a condition of
torpor, in which the animals were
entirely put to sleep and scarcely
reacted any more. Measurements
of bodily temperature shortly after
switching off the field, showed a
considerable rise in bodily heat,
temperatures of 43 degrees Centi-
grade being not uncommon.

Physiological Experiments With 3
Meter Waves

The physician is much more in-
terested in the specific behavior of
individual bodily substances in the
electric field. Experiments which
1 undertook in this respect with
the three meter wave gave a dif-
ferent degree of strong heating of
equal volumes of various dead tis-
sues. First came the bones and
liver, then followed fat and brain,
finally skin and muscles. These
relations are very important, es-
pecially for comparison with the
usual diathermic process, in which
currents of a frequency of one mil-
lion cycles are conducted through
the hody, by means of contact elec-
trodes, to produce a warming of
the parts effected by the current.
But in this process the fat warms
up very strongly (twelve times as
strongly as liver tissue), and so
it results that the greatest part of
the current is transformed into
heat in the subcutaneous fatty
tissues below the electrodes. The
deep effect is proportionately much
less. To attain a marked deep
effect, the current must be made
stronger, which,. however, is
limited by the increased feeling of
heat. Also within the individual
parts of the body the diathermic
current, according to Ohm’s law,
must seek out the paths of least
resistance. It will therefore often
flow around the deep-seated or-
gans, which are frequently insu-
lated by fatty coatings, so that no
warming effect worthy of mention
can occur in them.

While therefore the relative deep
effect of the diathermic current is
only slight (from a fifth to a twen-
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tieth, according to the thickness of
the layer of fat), the deep heating
in the condenser field is just as
great as on the surface. The heat
produced in the individual layers
depends solely on the physico-
chemical make-up of the sub-
stances in question, apparently en
the ionization. The especially
strong heating of bony substance
in the three meter field, was shown
by this point as well as others,
namely; that in the case of a rab-
bit, the upper part of the skull of
which was exposed to the field for
some time, there was an isolated
injury to the hone, without any
noteworthy change in the other
tissues.

In the treatment of the parts of
the body it has furthermore been
shown that in the condenser field,
the distance of the plates from the
object, plays a great part in pro-
ducing an even warming of super-
ficial and deeper layers.

Short Waves Very Penetrating

That these principles hold not
merely in the case of dead tissue,
but are valid in a much higher de-
gree in the living, was demon-
strated in further experiments.
By thermoelectric measurements
it could be established in the case
of living animals and human be-
ings, that here too the strong rela-
tive deep effect of the condenser
field far surpasses that of dia-
thermy. Here the veins and art-
eries, with their content of good
conducting material, form shunts
which turn aside the diathermic
current and divide it soon after
its entrance through the skin, so
that the effect on deep-seated or-
gans is naturally much less. As
has already been mentioned, the
effect of the condenser field is en-
tirely independent of such influ-
ences, it’s imparting of warmth
depending only on the chemical
make-up of the individual organs
and upon the wave length.

For the treatment of illnesses,
it seems important to note the fact
that foci of infection are more
strongly warmed in the electric
field, than the neighboring sound
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tissue. This is comprehensible
from the fact that in such places
no blood circulates, and that there-
fore the carrying away of heat by
the blood does not occur. In this
way a selective effect upon the site
of the illness may be produced.

Fig. 3 slhiows these proportions
clearly. At a distance of a few
centimeters on each side, the
warming in the middle of an object
can become even greater than on
the surfaces toward the plates,
wherein we must certainly take
into account the greater radiation
of heat frem the surfaces.

Medical Results Obtained
I have also undertaken experi-

SHORT WAVE CRAFT

ments on the direct healing effect
of the electric waves, first in the
case of infected animals, then too
with sick human beings. Even
though the results thus far are not
numerous, favorable effects have
appeared, especially in abscesses.
Boils, for example, have been en-
tirely removed by one or two treat-
ments with the waves. Also
chronic illnesses of individual
joints, which had hitherto defied
all treatment, could be favorably
influenced in most cases. The final
word, however, can only be said
after longer experience.— Funk
Bastler.

The Latest Push-Pull S-W Transmitter

By LAURENCE COCKADAY
(Continued from page 26)

The Feeder Antenna

In Figure 3 is shown the feeders
and the half-wave antenna found
to be suitable for use with the
push-pull circuit deseribed. The
antenna meter may be read for
maximum energy by a small hand-
telescope or by opera glasses, while
someone else is making adjust-

ments on the transmitting appa-
ratus.

With push-pull apparatus of this
type the modern short-wave sys-
tems are able to cover great dis-
tances with 2 minimum of fading
and swinging and receivers tuned
to their signals do not have to be
constantly readjusted to keep them
tuned in with the same intensity.

Practical Short Wave Receiver Design
By ROBERT S. KRUSE, E.E.
(Continued from page 30)

per row of Fig. 3 are excellent
when enough space is available.
We accordingly turn to smaller
coils as shown in the lower row.
Of these the familiar tube-hase
coil at the left is bad in all ways
but one—it does make contact
when put into place. However
the coil is too short, too close to
the hardware in the base, and of
high resistance because it lies flat
against the low-grade material of
which the tube base is made. To
retain the one advantage and re-
move the defects of this coil there
was introduced by Pilot the tvpe
of coil next to the right. The shell
is of good bakelite, made thin and
ridged so to place little material
near the winding. It is tall enough
to permit spaced windings of low
self-capacitv, well removed from
the terminals and finally has a pull-
out ring at the top.

The “silk hat” coil form next to
the right minimizes losses in an-
other manner. The wire lies di-
rectly on the form, but this is
moulded of “R-29" a special Radio
Frequency Laboratories bakelite,
using mica and silk filler instead of
the customary wood tiour, and
thereby reducing the losses about
90 per cent.

The resistor indicated in Fig. 4,
should be of the Frost type, which
has a small roller running on the
resistance strip. Sliders and com-
pression resistors are bad. Fig. 5
shows condenser suited to high-fre-
quency tuning. They are all photo-
graphed to the same scale and their
size is indicated by the familiar
4t4s-inch Velvet Vernier dial on
which one of them is mounted. All
three condensers have standard 1/ |
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The Latest “dope” on Radio

Principles of Radio

By Keith Henney

Formerly Director of the Laboratory,

Radio Broadcast Magazine

This hook combines both practical and theoretical
qualities. In treats everything fromm the Production
of Radie Currents to their transmission and reception.
set it reduires scarcely any knowiedge of mathe-
matics beyond arithmetic and elementary algebra.

The author has presented problems. examples and
experiments which appear In no other radio book.
The lllustrations are practleal In nature und there
are 33 oxperiments, all of which have been performed
in the laboratory of the Radio Broadcast Magazine.

Price, $3.50

ON APPROVAL COUPON
JOHN WILEY AND SONS, Inc.

440 Fourth Ave., New York City

Gentlemen: Kindly send me on approval Tienney's
“Principles of Radlo.”” I agree to remit the price
($3.50) within ten days afler Its receiDt or return
the book postpald.

Name
Address

Position or Reference

prup——

For Reliable

SHORT WAVE
RECEPTION

You Need the Best

Short Wave Calibrated
Wavemeter .. ......812.50
17 10 200 Meters

Audio Oscillator. . . .
60 to 4000 Cycles

We specialize in designing
and  constructing all types of
Short Wave equipment.

Send us your complete speci-
fications and we will forward
| our estimated cost.

WIRELESS EGERT
ENGINEERING, Inc.

179 Greenwich Street

New York City

17.50

THE ONLY WAY

article is to subscribe to

- ? - .
inch shafts and plates may readily I To be sure you won’t miss an important

be removed from them to reduce
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Sent Prepaid
to You

Nao. ¢

Hero you will read the
interesting and unusual
exherlences that happen
behind the. ¢losed doors
of a doctor's inner office.
Written In diary form by
Maurice Chideckel. M.D.
Unbelievable but true.

No. 5

Dr. David H. Keller.
M.D., giscusses such im-
ilortnm. toples as Sexual
*hyslology of the Young
Man, love and Marriage,
The Normal Sex Life,
Psychology of the Young
Oirl. Companlonate Mar-
riage and dozens of other
important toplcs from a
scientific standpoint. Con-
talfis the hest and most
adranced thoughts on Life
and Reproduction of in-
terest to everyone — en-
lightenment on every
page.

No. 4

80 few people today
know the schemes intro-
duced by the racketeers—
and the astounding sue-
cess with whieh they ex-
tract tremendous suma of
money from people. Only
Rovernment Inspectors and
agents are famnlllar with
thelr methods of extor-
tlon—the baffling ways of
tho ratketeers. In
RACKETEERS dozens of
outstanding schemes and
the names of the leaders
are exposed.
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Book Prices Slashed!

AS LONG AS THE SUPPLY LAS1S—

the
3 5 C Copy
All of these books sold for 50c.
a copy up to now. But in order
to clean our stock we are sclling
them at 35¢. a copy AS LONG
ASTHE SUPPLY LASTS.

If you ever wanted a fine book
at a big bargain, here is your last
chance.

NO FICTION

POPULAR BOOKS aim to
educate you and entertain. They
never contain fiction. They are
all on SPECIAL SUBJECTS.
Each book is compiled by EX-
PERTS. Every book contains
far more matter than the usual
$2.00 book, and gives you a
wealth of matertal for the price
of a high-class magazine.

All books are uniform in size—
the large (9 x 12-inch) page
which is a favorite with readers;
heavy and durable paper only is
used, and the type is sclected for
its readability. The covers are
always in four colors and var-
nished to keep from soiling.

The majority of POPULAR
BOOKS are profusely illus-
trated. FILL IN THE COU-
PON AND ORDER TODAY.
100 large pages per book.

We accept money orders, U. S.
stamps or cash.

POPULAR BOOK CORP.
93.F PARK PLACE NEW YORK

R .

The first complete bock
in the English language.
Gllding i3 a sport that
can be practised by every-
ohe. t is the easlest.
quickest and  cheapest
means of learning to fy.
This_ book enables you to
build and fly your own
glider wlth little work
snd  small exPense.
Wrliten by expen gliders.

No. 3

SNAPPY HUMOR 11 a
collection of the world®y
hest  wit, culled [from
periodleals of every lan-
Ruage. It contalns the
cream 0of the world's
mirth, French, QGerman,
Lngltsh, etc., etc.. with
rich and snappy illustra-
tions. also many varied
stories. Over 750 Oridinal
{llustrations.  Plenty of
laughs — thrills on every
page,

No. &

tEAD 'EM AND
LAUGH—ThB net story
of each of & hundred
world-famous celebrities,
personally Interviewed by
the suthor . . . each
person 13 introduced by a
comle Introducifon [fol-
lowed by an uproarious
caricature by the author.

remitiance for

POPULAR BOOK CORPORATION,
93-F Park Place. New York.

Please send ma the hook {or hooks) selected helmw.

M. Y.

at the rate of 35¢ a copy or 3 hooks for $1.00.

postpald (CAN ADA and FOI{L]( N 5¢ exlra Postage per book).

I Lia¥e selected the (ollowing books: 1 2 3 4 5 [
R L e T U EEma s I e e s S-Sy
ADDRESS......... E .CITY AND STATE...

1 have encireled the numbers 1 de:ire.
§1 You are to send the bocks to me

I encloze
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capacity. With all plates in place
the two larger condensers have a
maximum ecapacity of 125 pfds.,
while the small one has 25 pfds.
In the two Pilot condensers shown
above each other, the rotor contact
is provided by a straight bronze
spring which also removes bearing
slack.

Since the detector-input coil is
coupled to two tubes, it is loaded
somewhat by the capacity of both.
The R.F. (radio-frequency) tube
i1s usually coupled very closely to
secure maximum gain and may
contribute as much as 25 picos of
capacity. The coil feeding the
R.F. tube must therefore be loaded

| with the same amount of capacity

AND NO MORE, else they will not
tune together. Fig. 2 shows how
this may be done. The capacities
are in pfds., i.e., in micro-micro-
farads.

Shielding is of two sorts, static
or capacity shielding and magnetic
or current shielding. The chassis
of Fig. 1 shows fences used as
static shielding to prevent capacity
coupling between the two screen-
grid tubes and their equipment.
The tuned ciircuits have been so
located that magnetic shielding is
not necessary. Static shielding can
be of almost any metal, even steel.

Where two tuned circuits are
close together, or where a tuned
circuit is close to anything else, it
is impossible to avoid induced cur-
rents. One must then use current
shielding. The purpose is NOT to
prevent secondary currents but to
provide them with a harmless path
of low resistance, entirely closed
around the troublesome coil or
R.F. stage so that the primary and
secondary currents will “buck’ and
weaken the stray field. In Fig. 6
are shown a test coil and some coil
shields of different materials, but
all raising the coil resistance by
the same amount. They are all
.012 inches thick, the one at the
left being of steel, the next of
aluminum and the smallest of cop.
per. The steel can is too large, the
copper one fits too closely and
raises the self-capacity. The alum-
inum can is best but a still better
one would be a copper can of this
size, or else an aluminum one .020
inch thick. Similarly the thick-
ness and size of any current shield
must be chosen to combine reason-
able cost, reasonable losses and
reasonable size. Copper for coil
shields and aluminum for other
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shields is generally best—steel for
pure static shields.

Bypass and Stopping Condensers

In Fig. 7 are shown at A and B
a pair of 14, microfarad paper by-
pass condensers which act as in-
ductive resistances at 20 meters.
The set was improved by throw-
ing them out! Most commercial
condensers act more or less the
same way at these wavelengths.
The paper condensers C, D and E
are wound non-inductively—i.e,,
with the entire edge of the foil
brought out and bunched. C and
D are condensers used in the Model
A Ford ignition system. The ca-
pacity is 1/10 microfarad and the

SHORT WAVYE CRAFT
condenser is very good for both
audio and radio bypasses.
Stopping condensers to be placed
in tuned circuits should be non-
induetive, also without metal cases.
Suitable forms are the Pilot con-
densers shown in Fig. 8, also the

mica condensers of .01 capacity at |

I* and G of Fig. 7. When voltages
above 180 or 200 are being used,
the 500 volt test Sangamo condens-
ers such as shown at H are excel-
lent.

An R.F. filter, consisting of a
resistor and two .01 mica condens-
ers is shown at K in Fig. 7. The

resistor should have a value be- |

tween 300 and 2,500 ohms. The
condenser nearer the B supply,
may be one of the Ford type.

A New Magnifying Tuner

(Continued from page 41)

We have C2A, L1, SF represent-
ed as set for the lowest wave-band
in Fig. 1A ; the lowest wavelength
in this band is then obtained with
R set at R1A (the plates of SF and
R being spaced the distance indi-
cated as A1). Advancing R to po-
sition R2A meshes the 21 plates of
SF and R over the area A2; and
the balance of the 1.500-kc. tuning
is accomplished with R turned to
position R3A (SF- and R-plates are
meshed for the area A3). All this
time C2A and L1 have not changed
position; but the maximum fre-
quency established by the self- and
distributed-capacities and induc-
tances of all the instruments and
the wiring has been diminished
through a band of only 1,500 ke.

After we have scoured this first
tuning-band (which is only about
one meter wide at about 19 meters)
SW is shifted to a position SF2, a
considerably higher wavelength-
band, as shown in Fig. 1B; and the
1,500-ke. tuning process is repeat-
ed by obtaining mesh-areas Al, A2
and A3 through tuning R to posi-
tions R1B, R2B and R3B. (Thus
deriving a tuning band from about
50 meters to about 65 meters.)

Fig. 1C is a repetition of this
procedure, with SF at 100.

Alternate Circuit Arrangements

A better idea of the manner in
which the “Automatic Tuner” may
be wired into a circuit may be had

from Fig. 4, which shows a simple
one-tube circuit, in which regene-
ration is controlled by the variable
resistor R2.

An adapter is readily made by
following a different circuit. (See
Fig. 5.) Condensers C1 and C2A
may he connected to regular sole-
noid inductor of the plug-in type
(a2 convenience for 200- to 550-
meter tuning) if desired, instead
of L1 and L2, by wiring the usual
coil-receptacle as shown in the di-
agram; a low-capacity D.P.D.T.
switch changes the connections.
The rotor of L1 will continue to
turn as before.

Of course, the fundamental ideas
in the circuit ‘of this adapter may
be adapted to any other amplifier
or detector arrangemcnt. The
approximate wavelength range af-
forded by the longer-wave induc-
tance unit (which may be arranged
either as a plug-in unit or perma-
nently wired in) is given in the
following table:

S.D. Warelength Frequency
Degrees Meters Kiocycles
0 88— 92 3410—-3265
16 92115 3265—2610
33 115—146 2610—2050
60 146—185 2050—1620
100 185—204 1620—1460

The schematic circuit for an
easily-built A.C. short-wave receiv-
er using the “Automatic Tuner” is
Fig. 6; any A.F. channel design

may be followed. {Cont. on page 94)

www americanradiohistorv com

91

'‘SMooTHES ouT

o

The new AMPERITE for clectric
radio automatically prevents fluc-
tuating line voltage whichinterferes
with radio reception. Delivers to
your radio, exactly the voltage
required for efficient operation.
Greatly improves tone and sensis
tivity. Saves tubes. Insist on
AMPERITE in the clectric radio
you buy or build. No radio can be
modern without it.
FREE—Useful AMPERITE Builetin and

fist of AMPERITE-equipped radios.
Write Deot. (SC 5)

AMPERITE (orporation
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$17
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$19

Special Martin NRadio Bug Extira large, Spe-
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rect use without relay. Rlack or Colored.

Your old Vibroplex accepted as part payment
Remit by Money Order or Registered Mail
THE VIBROPLEX COMPANY. Inec.
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Aluminum Box Shields
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Japanese Amateur Radio Station.

Fifteen-year-old Seiichiro Handa, a Japanese student, who built

a radio station of his own in his home.

Editor :—In the Radio-Craft short-wave list they
list a station (HKT Bowota S.A.) and state that it
comes in at 3XAU. This is incorrect as it comes
in at about 38 meters, and the correct call num-
bers are HKC Bopota S.A. [ have made a study
of this station and I find this information to be
exact.——Edwin Offerbach, 19 Be]m:im Ave., Quaker-
town, Pa. .

Editer :—Your readers may be interested in
knowing that 1 hear CJRX every night on 25.6
meters. Their schedule follows: Mondays., Wed-
nesdays, and Fridays, 5:30 to 8:30 p. m.; Tuesday,

5:30 to 10:30 p. m.; Thursday, 5:30 to 11:00 p.
m.; Saturday, B5:30 till midnight, and Sunday,

11:30 a. m. till 1:00 p. m., and 10:00 till 11:00
p. m.—Page Taylor, 3790 Ashland Ave., Detroit,
Mich.

Editor :-—It may be of some interest to You that
I have received a letter from D.H.C. 26.22 m.,
Nauen, Germany, which tells me that this station
has stopped telephone experimenting.

All German transmissions are going over Kinigs-
wusterhausen. Berlin, 31.38 m. | found Kiinigs-
wusterhausen on the air till 6:30 p. m., at inter-

|
1
1
|
|
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WE SPECIALIZE IN
REPLACEMENT PARTS
Radiola, Majestic, Edison, Ete.

RCA Condenser Block No. 8333..$1.50

RCA ByPass Condenser No. 35996, .35
RCA Double Choke No 8336.... 1.70
RCA 15 Henry choke coil........ .30
RCA {(Yaxley) 2000 ohm Volume

Control cewiadesbbnggis 45
Victor (Frost) Twin Volume Con-

trol w2 595
Victor ABC iner transformer. .. 2.75
Victor Push Pull transformer, palr 2.50
Victor Audio transformer . .95
Edison Audio transformer .. .85
Edison Input transformer .85
Majestic B Replacement Block... 2.95
Atwater Kent Replacement Block 4.95

TERMS:—20% :with order, balance C.0.D. 2%
discount allo: md far juH remittance with order only.
MAIL ORDERS T

BALT]MORE RADIO COMPANY
47C Murray Street New York City
Send For Our Big Bargnin Catalog

DON'T FAIL TO READ THE
SPECIAL SUBSCRIPTION
OFFER ON PAGE 94

“A.B.C.” POWER TRANSFORMER
Supplies the following voltages:
2% V, (C.T.) for 2—245 Tubes
12 V, for 5—226 Tubes
2% V. for 1227 (Separate Detec-
tor) or 224 Screen-Grid

Size 4"x4%”x5"” high

e TITTHTITTIT TN NN 1T BT e T T e LT LT e L T e T T T e e L e e
BUY DIRECT AND SAVE~WE SELL ONLY GUARANTEED MERCHANDISE
SPECIAL TYPE 245 PUSH-PULL KIT

The Modern
Power Amplifier

CONSISTS OF Value
1 Vietor 2456 Power Trans-
fOrmeT  asiew bevinams aw o Fed 2.75

1 Condenser Block 10.1 mfd,
(800, 600, 400. 200 volts, 3

Yictor

STEWART WARNER
MAGNETIC
CHASSIS

PRICE
NOow

$2.25

Wire Wound Resis-
tance on Baked
Lava Tube

LR e
-l ]

S\7es as follows:
200, 8500, 1,400
13,600, 15,000, 17,000

IMPREGNATED IN PITCH

75,000, 16,000, 750 | Sy°  Fative, Dim. = Frice
900, 1,650, 11,000 5 Bio
1mi 1 400 V. 2xlxdly 25
Fectrie net worke 0 | 1 v B iR
2 a o XY x 19

25¢. each—$2.75 dozen 1 400 V. 2xl/.'x1 106

Tests) winrs ¥ o §aves v o .26
5 V. for 1280 Tube “B” and “C” 1 Chicago Choke ............ 1.0
voltages for all the above tubes 1 Eagle Choke ....orooeroo. .. 1.00
—including the 2—245s. 1 Pair Push Pull Airex Audio
Transformers ............
Weight 8 pounds 60 cycle 110 volt 4 Baked Porcetain Wire W Wound
Price $2.75 1 Bumiloptmn (Detector e o
GRIMES SHIELDED LEOT) gy pgme o ey
AUDIO TRANS- . 1 Mc;'\l B.a.s.eboard RLE'F)belj . o
P e Our P.rlce'$11.50 et . 100
BRADLEYOHMS ~Including Diagrams Total Value $12.75
All Sizes 235c. CONDENSERS

LARGE KING
AUDIO TRANSFORMER

Made to withstand the 250
type Tube voltages, $1.10

Mail Orders

Direct to:

AIREX RADIO COMPANY

Terms: — 20% with order,
balance C. Q. D. 2% dis-
eount allowed for full re-
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|ﬁ|NAl’lOFTIN W|||
s TUNERS Ik

SONORA — —

Radio & Photograph Co. {—~——_ " . MODEL No. 226
for their I:-\j'r 1 FOR 3-226, 1-227 TUBES

‘©®  MODEL No. RA-1
$895'00 }: / FOR 3 ARCTURUS 15 VOLT
Comb. Phono. & Radio \ n 1-227 TUBE

WORKS IN CONJUNC-

vals to 7:30 p. m. But I found too, that W3XAU,
Philadelphia, and some code station quite often
ruin all reception.—Emil Husemann, W. Hazle-
ton, Pa.

Editor :—]1 am giving here several points of in-
formation which 1 have heard short-wave fans
ask for:

1. There is not and never was a short-wave
station at Johannesburg, South Africa, The sta-
tion officials ¢laim that this started by some fan
picking up a harmonic and not realizing what he
had.

MODEL Ne. 227
FOR 4-227

. I have not received TLO in all my tuning
and 1 have tried enough to discourage anyone.
But the last two letters on them give the wave as
31.10 meters, daily from 11 to 2 p. m.

3. A station on 25.3 has heen heard several

times lately talking Malian and giving call as DERERS TN OF, T,UNE“' TION WITH ANY AMPLI-
3RO, Through the NBC 1 learn that this is 3RO 164 xs% FIER SUCH AS THOR-
at chignola, Italy, and is the new Marconi 5 . DARSON, SAMSON, PILOT
h i . WORKS EXCEPTIONALLY 4 &
;&nsmlt%ar built bgy :LB.(‘Jio.,o forandlmtel::_ma, WELL  WITH THE NEW AMERTRAN, NATIONAL
3 }r]ne. ¥ avss are 25.4 and 8 Eliln l'ol:l'y “3Rl(r;‘f!'. LOFTIN - WHITE AMPLI- .SILVER-MARSHALL.
ave heard them saying in English: " FIER. Using ANY Power Tubes.

However. I have run aeross two other stations
near there, one ecalling Buenos Aires in French,
and the other very much like a ship station, aa
they spoke both English and some foreign lan-
guage.

4. A station on about 31.48 (WGY's) was
heard here many times near 5 p. m. EST. This
seems to check up with Eiffel Tower. aithough !
had taken it to be OXY, Lyngby, Denmark. Un-
der close examination I find this station quite a
bit under XDA. which would make it more than
likely the Eiffel station.

5. VK2ME says that GBX is on 27.73 meters.
They also verify my reception of their 15.55 wave.

So that is correct.—Arthur J. Green, Klondyke,

SI)E( IAL OP FEI{S ;ruhhers nbov:m:;:':er;”‘\:‘m}ugf: :|:|suhdlpn:”lw':o‘;;a SAT::»iﬁggvgsi.r?c? t:.re;:
for tuner, $85.00. New Loftin-White Amplifier for Tuner, $32.50 Completely Wired
LOFTIN-WHITE Direct-Coupled Phonograph Amplifier

Licensed by and
manufaetured
under Patents of

LOFTIN & WHITE
A product of the
RADAX LABS.

A most remarkable and in-
expensive amplifier for use
in electrical reproduction
of phonograph records and
public address systems in
halls, schools, churches and
auditoriums.

Completely Wired,

AbAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALAAAMAAMAIMAMAAAAAALAAAAAAAAAA AAAAAAAALMAAAAAAAAAMAAAAALAAAA

Ohio.
. $17.50 $22.50

Editor :—I like to know what others are hearing
and if 1 read of something I haven't heard I be- S. M. 730
gin to fish for it. . . ABC POWER

I notice in the Magazine the new station at PO\VER
Drummondv:lﬁ]je, l()Quebelc. is listed }\II'EQAT t:\hls SUPPLYS PACK
should be VE9A a letter from them says the "
test transmissions, which are now concluded. were Texars L For 2-245 b:md
¢n a wavelength of 46.7 meters with 2 k.w. in the B” Eliminator 6-227 Tubes
antenna. e .

Their letter was dated Feb. 11th, and in about ten With 280 Tube With 280 Tube
days the tests were rebeated on nrou:é! 33 m:ters 90 ma at 180 V. $16 95
it is only experimental, not intend for broad- 9

Round-the-World Screen Grid 4 O

cagting and no schedule is followed. Shor Wave g Kin $16.95 &,13.90

1 also hear G2GN on the S.5. Olympic, and
G2RD but can‘t hear where he is.

HRT in Colombia, South America. comes in
here loud and clear. but it is hard to identify;

We Sell All Standard Merchandise at Wholesale Discounts
Thousands of ARCTURUS A.C. Tubes at

5 i 3 124) roromman $2.00 145 ....... sn 7.: 126 ....... $ .87 DISCOUNT. This off
;E?Snfhe s & 127 1.25 180 ....... 071 | dfomescsc vz 0% Sellumr U S
Tave ver;‘ﬁcations from several Euro?esén sta- WE STOC" CEC(’—T}”AD—-GOLDSEAI —RCA—CUNI\IN(:HAMfm -
tions and have written the South and entral ALL TYPES 2 The Tubes in this offer are manufactured by one
i i : i ; f the large Tube Co.’s and licensed by R.C.A.
American slations.—Rey E-'Goad. Filbert, W. Va. | 4 OF TUBES 5C. each .l i vy o eyl Rk
224 227—245—280—-226—171A—112A—201A— TYPES
“HAMS” ATTENTION! THORDARSON Wright De Costa THORDARSON
. 7N y NCASED POWER 3 e
Since it is the purpose of SHORT WAVE TH;;Q?SRM';& E‘OR W'E;"ll‘)oe\i'lkmt;:ms ]2;/2A\‘fl(l)'LT $3 1 5
CrAFT to help every angle of the entire 2.250, 2-281 $9 95 TRAV-LER PORTABLES 2 WINLISE
craft along, we are pleased to call atten- 1to 5 2278 L) (I“er:ll'i?d oy Iketature and  contl- Filament Transformer

tion of all short-wave enthusiasts to the
following  publications: “Ye Brass
Pounder” is a newsie, regular he-man
ham dope sheet, and while it only con-
tains four pages, yet it is ¢huck full of
meat,

Name and address is as follows: “YE

RADIO &TELEVISION CO.

MAII. ORDERS FILLED — NO SUBSTITUTION

4 " o NO C. 0. D.'s—DEPOSIT WITH ALL ORDERS—INCLUDE P()STA(‘E IF SHIPMENT
RlsASS FOURMELR, 1836 Hone Av IS SMALL—OTHER SHIPMENTS BY EXPRESS

enue, Bronx, N. Y. There are two num- DEPT. S.W., 142 LIBERTY ST., NEW YORK, N. Y. HITCHCOCK 4780-4781
bers a month, and the subscription price "vm"mvmwm"""mmm

is 50c. for six months (12 issues).

Then there is another little dope sheet
which should also be of great interest to

all short- wave enthusiast ‘hether
“hams” or n(‘\;‘, vlts nl;m:si;ainier:alinn:]] TUBING AND RODS H l L E T

\AAddddAAAAAAAAAAAAAMAAAMAALMAALMAAAAALAAMAAA

Shortwave Club. It is a little publica- FORMé(]:zA SBM;E;.ITE gnd HARD

tion (some twelve in RGBS R R A O ; llne of adiustable GIANT

fiom el B e Cut While You Wait BITNE eolna Wirn e Himo'datar vaive tht

issue) and the little booklet contains all DRILLING made our transformers  Poy throughout the

sorts of live short-wave phone material. ENGRAVING SEEC]Q!; WORK o R T T L 33?, }[')

It s we" e[hted and IS ChuCk full Of LI GTEES FOK\“‘}I{S ‘500 \\Mt 10001560 ev:ll.‘h aide. HJ 00 ;

short-wave news, phone schedules, etec. CANS and || 250 watl, " S00-750-1000 ‘each 'side, $10.50; 153
- N W § o . g, .

It has several departments including PANELS voliage whth Sarved primary. $6.50 ngger::ﬂilfn'g

“Tuning In” “On the Air” “Trade MADE AND CUT TO ORDER ASIAL I i T s DY L

Notes,” ete. Fees of the club are $1.00 a Neutralizing Screw Drivers T . T e

vear, which includes a subseriptlon to UNIT RADIO MFG. CO tions. ONE DAY DELIVERY.

the magazine. The address is as follows: | lglEégmw]c‘:‘ Sireet (Nr Fulton) HILET ENGINEERING CO., Orange, N. J.

“INTERNATIONAL SHORT WAVE | NEW YORK CITY

CLUB,” Box 713, Klondyke, Ohio. | 26l EEELele) 0 T R

www americanradiohistorv. com
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Short Wave Craft,

- 93F Park Place, New York City.
GCentlemen:

Please enroll me as _a charter member to
SHORT WAVE CRAFT for which | enclose
herewith $1.50 for one year's subscription
($1.75 CANADA AND FOREICN) 1 under-
stand that the full subscription price is
$3.00 a year.

NAME
ADDRESS
CITY AND STATE..

/

Gliders
B Alrcratt Englnes -
How to Bulld Alrplanes

—
<jALL ABOUT AVIATION
E P~

50 The On All Lnr{,;e
C. Copy Newsstands

MATEUR aviation constructors and avi-
A ation students- comprehensive chap-

ters on construction of a monoplane and
biplane with detailed practical hints on
motors, instruments, gliders and other parts
are found in this invaluable book. Replete
with over 200 photographs, illustrations
and working diagrams-—also complete de-
scriptions and photographs of latest types
of planes.

Large 9”x12" in size, 4 colored cover, 100 pp.

If your wmewsdealer cannot supply you
with a copy of AviaTion Mecuanics,
send fifty cents in U. S. stamps, checl
or money order fo

POPULAR BOOK CORP.
93F Park Place New York City

SHORT WAVE CRAFT

(Continucd from page 91)

Screen-grid hook-up in shown in
Fig. 7. When the best results are
obtained from this wiring arrange-
ment, chokes Chl and Ch2 will he
found to have different constants
from Ch3. Whether R1 will be
required depends considerably on
the insulation-resistance of C4A.
The use of R8 is recommended
where smooth control of regenera-
tion is found difficult to obtain.
Tubes of different types should be
tried in position V1. The idea of
regeneration control by using R2
may be retained, unless the experi-
menter has a different preference.
Evn though the input be untuned,
the use of a blocking-tube V4 is
recommended.

Preceding the new tuning unit
with such a tube may alter the tun-
ing slightly, as the following table
shows:

S.D. Wavelength Frequency
Degrees Meters Kilocycles
0 19.00—20.35 14750—15750
4 20.00—21.42 1500014000
6 21.06—23.07 14250—13000

8 23.07—25.00
10 24.00—26.65
13 26.66—29.90

13000—12000
12250-—-11250
11250—10125

17 28.56—32.86 10500— 9125
22 31.56—36.34 9500— 8250
30 35.25—42.58 8500— 7125
43 41.35—52.14 7250— 5750
63 49.97—66.63 6000— 4500
88 63.62—83.28 47560— 3600
100 70.59—99.94 4250— 3000

June—July, 1930

An A.C. 4-tube short-wave re-
ceiver is shown in Fig. 8; a circuit
variation worth special mention is
the manner of connecting the re-
turn leads of the Automatic Tuner
(L1, C1, C2A) to a point of low
potential. This will reduce hand-
capacity effects.

The following constants are sug-
gested for the various circuits that
appear in this article:

C1, 150 mmf.; C2A, C2B, 135
mmf., variable; C3, .0005-mf.; C4A,
C4B, .00015-mf.; C5A, C5B, 1.0 mf.;
C6A, CéB, C6C, C6D, C6E, C6F,
CéG, .002-mf.; R1, 10 megs.; R2A,
R2B, 10,000 ohms (“Bradley-
ohms”); R3, 20 ohms; R4, 600
ohms; R5, 15 ohms; R6 2-tube bal-
last; R7, 100,000 ohms; R8, 400
ohms; R9, 2,000 ohms. Chl, Ch2,
Aero No. C-60 low-impedance R.F.
chokes; Ch3, Aero No. 65 high-
impedance R.F. choke. L1-L2,
special short-wave variometer (de-
scribed in text). T1, T2, Aero AE-
300 (peaked for code reception),
or Thordarson R300 (for phone re-
ception) A.F. transformers.

In Fig. 5 is shown the use of a
panel-mounted (Yaxley No. 760)
switch to connect an Aero “INT-
104" inductance into circuit to in-
crease the wavelength range to 200
meters.

Short-Wave Stations of the World

(Continued from page 75)

Kilo-
Meters cycles

36.70 5..]00—__AGJ. Nauen, Germany. Occasionally after
« h.m.
58.00 l.o—OKIMPT Prague, Czechosiovakia. 11 a.m.-

4
60.90 49"1)—-LL I‘Iris Fran

e,
61.22 to 62.50 meters—4,800 to 5900 ke. Ix1’ela\rlsmn

WBXK, Iinsburgh. I'a. Lez-
1nztnn \lncs W2XBU,  Beacon. 1. Y.:
—WENR, Chlr':\uu. L
62.56 4.795—WIXAM, LIgin, 1l
-WI9XL, Chleago, Tl
62,63 4,786—Aireratt.
45.22 to 66.67 nlelers-—-d 500 to 4.600 ke. Television.
GXC. T.os Angeles, Calif.
67.65 4430—DOA Doeberitz, Germany. 6 to 7 p.in.
toa 3 Do Mon.. Wed.,, Tri.
70.00 4"80—0HK2 Vienna, Austria. -Sun.. dfirst 15

minutes of liour from 1

to 7 p.m.
—RA97, Khabarovsk, Siberta. 5:30-7 a.m.

TLIT-T2.98 4,180-4, lOD——llrcralt

287 4.116—wO00, Deal, N, J

74.72  4,105—NAA, Arlington. Va., Tlme signals 8:55-9
a.m.. $:55-10 p.m.

80.00 3,750—F8KR, Constantine. Tunls. Afrlea. Mon.

ang Wri.
—I3R0. lome, Tialy. {Testing)
84.24 3.560—0Z7RL, Coprhhugen, Denmark.
and Fri. after 6 p.m
£4.46-85.668  3.5650-3,500-—Amateur Telephony.
86.50-86.00 3,490-3.4680-—Ajrcraft.
{(Continued on pu:o 606)
92.50  3.266—waXL. «hicige,
l‘Tﬂ 3l66 -WCIK, Detrolt, \Ilch {IPolice Dept.)
5.48-97.71  3.142-3.070—Aireraft.
93.03 3124—-woo Deal. N. I
97.15 3.088—WIOXZ, Airplahe ‘I'elev-smn
9753  3.06—WwoXL, Chicago,
58.05 3030_16 .Motala, bwcden 11:30  a.m.-noon.4-
n.n.
101.7 to 105.3 meters=—2.830 to 2.950 ke Television.
—W3XK, Silver Springs, Md. 8 to 9 hm
except Bunday; WPY, Allwosd N,
W2XR., New York. N. Y.—-w3XL, Bound
Brook, N. J.
41 2.870—6WF, Perth, Australia.
3 to 1091 meters—2,750 10 °85n ke.  Teleylslon.
—W2XBA, ]\ew'\rk N, J. Tues. and Pri.
127t 1 a.m.; W2XCL. f'h-ukl\n iy o)

Tuesday

wwWw americanradiohistorv com

Kilo-
Meters cycles
—WExAl, I"lt(sburah Pa. WIXB.
Somervitle, Mass. ;—W7IXAOQ, Portl:md Ore. ;
—WIXAP, thrum 1.

—wzxcn. Jersey City, N. ). §:15 and
109.1 to 113.1 nletersr—Z.f‘uU to 2,750 Kke. Television—
9XR. Chicage, 1iL
1.2 272 —-Alrtr'lll k
113.5 264a—m2XBO New York Central R.R. tratn
X|
129.2 2lll‘r—’\(aule Wash., Police and Flre Dhebts.
125.1 2.393- -I\GIH§L, Chhago il ;—w2XCU, Amnere.
198.0-129.0 —Aircraft.
1260 2,0%5-wWi0XZ, Anrpfane Television.
131.3 Zf.'ﬁr—WZXBO C. 1.1t (Ezp.)
136.4 to 142.9 meiers "100 10 2.208 Kc. Television.

WBXAU, TI'ittsburgh. I’z ;—WIXB, Som-
erville,  Mass.: — W2XCW,
N. Y..—wIXAU, Doston. Mass.
142.9 to 150 meters—2.000 to 2,100 ke, Television.
WZXCL. Rmokhn N. Y., Mon, Wed..
10 p.m.:—wW9IXAA, Chicago.
1L WZXBS New Ynrk. N. Y., frawe
G0 llneI deep. T2 wide, 1908 R.1°.M —_
WIXAE. qllringflel'l M.:w -WEXAU,
Pitisburgh.  I'n.: WGXAM, FLos Angeles:
—w2XBU. Beacon, N Y. i —W3aXax,
Iipund  Lrook, N J.;—w3XK, Washing-
lnn D. C. Dally exeept Sun., R to 9
L i—WPY, Allwood. N. J., -Wi10XU,
Al piane.
150 2.000—~ RA72, Smofensk. USSR,
149.9-174.8  2,000-1,715—Amateur Telephony and Tele-
vislon.
175.2 L712—wWKDU, Cincinnatl. Obio.  (Pollce D'.-m)
WRBH, Cleveland. 0.. (Pollee Dept.)
—KG!X—Puadem Calit.. (Polico Dent.)
.St. Quentin. France.
178.1 IBM—WDKX. New York, N. Y. (Police Dept.}
186.6  1.608—WIXAL, Chicago, 111, (WMAC) and Alr-
craft Television.
187.0- L.604—W2XCU, Wired Radfo. Ampere, N. J.
—W2XCD, DeForest Radio Co., Passaic, N. J
8-10 p.m.
198 1.530—....Karlskrona. Sweden.
187.9 1.598--WKDT, Deiroit. Mlich.
(Standard Television scanning. 48

Schenectady.

(Fire Dedl.}
lnes, 960 R.P.AM)

&
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Short-Wave Converter
That Works on Any Broadcast Receiver

to your present broadcast receiver, so as to Use cvely stage

of amplification in that broadcast receiver, applying that

_amplification to short waves? It CAN be done! It is really
very simple. If you put the proper kind of short-wave tuner ahead
of your entire broadcast receiver, connecting the output of the short-
wave tuner to the input of the broadcast recciver, you will solve the
riddle that has been engaging the attention of scientists for many
years.

There is one best way of doing this. and you will want to learn
the full details, and from the pen of the very man who worked out
this system to such a high point of achievement.

Here is a glimpse of what is done to accomplish the result:
A short-wave tuner is comstructed. consisting of one¢ untuned stage
of radio frequency amplification, and two tuned stages. Three tubes
are used in the short-wave tuner. The circuit then is wired to permit
the output of the short-wave tuner to be received and amplified by
your broadcast receiver. All the radio frequency amplification in
your broadcast receiver is used to its fullest, also the broadcast
receiver's detector, and all the audio-frequency amplification, in a
word, your present receiver, as it is. Thercfore the new device is a
converter, in that it converts your entire broadcast receiver to short-
wave reception and is not a short-wave adapter. as an adapter uses
only the audio frequency amplification, and none of the radio fre-
quency amplification, of the broadcast recciver,

I lOW would you like to have a short-wave converter to connect

Doubles the Value of Your Present
Broadcast Receiver

THE NEWLY perfected short-wave converter is called the Uni-
versal Converter because it is universally useful. It works on any
broadcast receiver, including all tuned radio frequency receivers, screen
grid or otherwise, Ncutrodynes, Super-Heterodynes, and all or any
other types. If a set brings in broadcast stations it will bring in short
waves when this converter is used.

There are three ways of receiving short waves, (1)—You may use
a receiver designed for short-wave reception exclusively. (2)—You
may use an adapter, which is usually of a_low order of sensitivity and
can not be relied on to work on all receivers, or (3)—You may use
a converter,

Suppose you have an AC or other high-powered receiver for broad-
cast reception. If you want a short-wave recciver of equal standin,
you will have to provide the same amount of radio frequency nnﬁ
audio frequency amplification. You will have to spend as much, again.
as you did for your broadcast receiver. If you use a mere adapter you
take your chances of results—you may get no results. But if you use
a converter, like the Universal. you capitalize on your investment in
your broadcast receiver, and now for the first time have a receiver that
will do morc on the short waves than it does on broadcast waves.
Therefore you double the value of your present broadcast receiver.

NOW you may choose at any time to réccive short waves. just as
you have been able to choose at random the broadcast stations
you desired to hear, with the exception that your distance-getting is
rather restricted on broadcast wavelengths, whereas on short waves you
may hear stations from anywhere on earth.

It is not at all uncommon in one evening to tune in three or four
foreign stations, even more, when you use the Universal Converter. as
well as receiving stations across the width of the Continent. The
uncanny penctration of short waves is yours to enjoy to the utmost,
and in a manner that uses all of your broadcast recciver—all tubes,
all coils, all condensers, B supply, speaker, baffle, console—everything!

You take what you've got. and add a little to it by connecting two
wires to the antenna and ground posts of your broadcast receiver, and
one wire elsewhere, and a magic transformation has been made.

You don't nced batteries for the converters.

You will want to read all about this efficient and compact converter
—this fascinating circuit that. with few parts, turns-the trick that has
teased scientists for year. You will find the subject treated thoroughly
in the May 3d. 10th. 17th and 24th issues of RADIO WORLD, the
first and only national radio weckly, now in its ninth year.

Read All About This Marvelous Converter

RADIO WORLD publishes all the latest circuits and news of radio.
Its technical presentations are highly authoritative. Construction of
ultra-sensitive circuits and a wide range of superior power amplifiers is
featured regularly. Have you heard of the Six-Circuit Tuner? If not.
you'd better inform yourself at once of this remarkable circuit for
broadcast reception, and by the way, a circuit that gives you the
utmost radio frequency amplification, with band pass filter besides. It's
discussed in the same four issues. Read RADIO WORLD and follow
the development on short waves, the Loftin-White amplifiers. pentodes.
band pass flters, pre-selectors, Super-Heterodynes, sidebands, screen
grid tubes, and push-pull. Enjoy the lists of stations, published fre-
quently both broadcast and short waves.

RADIO WORLD. published swecikly. sells for 15¢ a copy and is
purchasable at all news-stands. The regular subscription rates are
$1 for 8 weeks, $1.50 for 13 wecks. $3 for 26 weeks and $6 a year.
Remember. RADIO WORLD is published every week, so you get
the news while it is news.

Send %1 for an 8-weeks'

trial subscription, beginning with the

regular rate) and
read up on this
RADIO WOIRLIY, B West 45t Street. New York, N Y marvelous short-
] Enciosed please fiad %#1.00 for which enter my name s
| ) N . wave converter, in
as  a subseriber for RADIO WORLD  for eight the M
weeks. bhegluning with the May 3 lssue, and send € ay 3d. 10th,

17th and 24th is-
sues and get abso-
lutely free, a blue-

FKEIZ a blueprint of the sliort-wave Converter, with
list of varts and constants.

D Enclosed please find $6 for which enter my name

as o subscriver for RADIO WONILD for one year print of the con-
{ weeks), beinniny with the May 3d issue. ami verter f

| me FREE ihe following pPremluns: blue 4]' :’" gut,and
print of the short-wave converter, with llst of parts mail the attached
amd constants: one copy of “¥Foothiohl on Radio™ coupon. Present
and one copy of ‘“Tho Super-Heterodyne subscribers for

RADIO WORLD

NAME may extend their
ADDRESS s_ubscription by put-

ting a cross in
CITY STATE square in the cou-

suhseription for RADIO pon when remitting.

square at left.

I extending a present
WORLD please put a cross

HOSE who know nothing or next to nething about radio, or

experts who want to make a present of a book to the veriest novice,
will be interested in “Foothold on Radio,” by J. E. Anderson and
Herman Bernard. Nobody who reads this book need know a single
thing about radio, yet when he finishes reading it he will have a good
foothold on the subject. There have been many other books for
novices. but all such books require some fundamental knowledge of
radio or This book
granted, and yet it presents the picture of radio in its technical side
without resort to mathematies, and without requiring anything other

than that the reader be able to read the English language.

allied electrical knowledge. takes nothing for

“Foothold on Radio,” published in May, 1930, is just the volume
the merest novices, thirsting for some technical insight into the wonders
of radio, have been awaiting.

“The Super-Hetcrodyne' is the title of another volume by Anderson
and Bernard, to be published in June. The theory and practice of this
receiver are thoroughly analyzed. and the theory has been incorporated
in a practical circuit design, with full constructional details, all con-
stants revealed.

You may obtain the short-wave converter blueprint, also “Foothold
on Radio.” also ""The Super-Heterodyne™ (all three), by sending $6
for a year's subscription for RADIO WORLD (52 issues, one ecach
week). Present subscribers may extend their subscriptions under this

offer, too.
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Leeds Filament
TRANSFORMERS

All primary windings for 115 volts, 50-60 cyvecles.
Extra heavy construction, will stand considerable
overload. Heavy aluminum end castings.

Type—L.F. 30—sec-
ondary 7% volts cen-
ira tapped ; capacity

30 watts. ‘ $5.50

Brice ey

L.F. 80-—secondary
12 volts, centre tap-
ped, capacity 80

i Laes $6-50

L.F. 1i5—secondary
12 volts, centre tape
pred. eapacity 175

watts. - $9.75

Price

L.F. 25—secondary
2% volts, capacity

10 amperes. $7 .80

Price sus

THORDARSON-R 210 POWER
COMPACT TRANSFORMER

Supplies 400 Volts to the plate and 7% Volts to fila-
ment on 8 UX 210 tube; also the filament current for
the UX 216 B. Contains 2 choke coils of 80 M.A.
current cabacity for the filter circuit.

Special $8.95

[EEDS

= The Home of RADI
45 VESEY STREET
NEW YORK

New York’s Headquarters for
Transmitting Apparatus
When in Town Visit Our Store

Everything in
JEWELL
BRADLEY

ELECTRAD NATIONAL
LYNCH SIGNAL
FLECHTHEIM
NATIONAL RECTOBULB
GENERAL RADIO
CARDWELL
SAMSON EVEREADY
KINO AND TELEVISION CELLS
In Stock

ACME PYREX

NEON
Glow Lamps

For wave meter and other uses;

candelabra base, 15 watt, 65

inch long over all

Special . ru.munm oo s $1.75

Aluminum  Shield c¢ans and

panels of every description to
order.

Every Radie enthusiast, whether ham or pro-
fessional, should know LEEDS RADIO. For
almost 18 years, we have supplied the needs
of our radio customers all over the world.

Constant satisfaction—only the most reliable
merchandise—lowest possible prices are some

of the reasons why “LEEDS ALW AYS LEADS”

Leeds Microphone
STANDS

Beautiful copper oxidized finish.
Very sturdy construction. Artis-
tically designed, effective appear-

ance.
Desk Type,
Priee jegimiviin $4'75
Floor Type
Priice) jrwepodh .o $9'75

Adjustable to 7 feet

«E 3P

4 7

i lﬂlji,"

Insistent
Demand

e

]’lilllm' ", LEEDS 50-watt socket, posi-

. l“““lll“m tive contact: heavy phosphor

bronze springs, heavy brass

shell; hizhest grade porce-

lain insulated base; will hold your tube in one
position. Specially priced.

LEEDS RADIO LABORATORIES

Precision Custom Built Short Wave Receivers and Transmitiers

This department under the supervision of the Short Wave Specialist Jerome Gross.
for the “"Ham" Broadcasting statien or

e We design, construct and advise on any material
laboratory. Write Jerry Gross for advice on any of your problems.

The LEEDS 1930 SPECIAL

A short wave recciver that's got them all beat. Best
circuit design and finest mechanical construction.
Praised by “Hams” everywhere as the greatest short
wave receiver
ever made. What
some prominent
users s8Ry —
“More than de-
lighted with its
performance.”
4PD. “Far ex-
ceeded expecta-
tions.'' 2AFS.
“Oseillation and
tuning control
far best 1 have
ever seen.” “Siga
nal strength
amazingly loud
and response
very clear.”

In use by a con-
stant host of
Hams from coast
to coast. 3-tube
Receiver—-detec-
tor—2 audio, us-
ing three 201-A tubes. Universal type, continuous
range 15 to 100 meters; amateur type covers Ham
bands 20-40-80 meters with menerous spread on the

dial.
Special Offer, Net $37.50

3 Coils as illustrated $6.50

WAVEMETER

Type 5358 Amateur-Band Wave-
meter. a fixed air coudenser is
cotinected in parallel with the
varfable condenser. This arrange.
ment spreads a narrow band of
frequencies over the entire ivave-
meter scale  whieh greatly  in-
creases the accuracy of reading.
Five coils are used. coverlng the
following amuteur bands:
Coll A 1.8 to 5.1 Meters
9.4 to 10.9 Meters
18.5 to 21.5 Meters
Coil D 37.0 1o 13,0 Meters
75.0

TYPE 558
AMATEUR BAND

Make your own transmitting and receiving

coils. Copper tubing tranamitting indue-
tance.
ize of tubing
Inside Dia.  #%" ' 5
21,7 9¢ 10¢ 12¢”
2344 9¢ 10¢ 15¢*
334 10c 12¢ 17¢*

Prices pey turn

I'YPE R-3 RECTOBULB
Stih supreme—a 3000 Volt 250 $]0.00
mil Transmitting rectifier......

TYPE R-81

can be used in place of any type 281 recti-
fier tube, with far better results. 7.5 v. fil.
750 v. plate. Fil. current 1.258 plate mils
150. Only 10 volts drop in tube,

Lt e $7.00

Leeds Listening MONITOR

For checking your note, its
stability and whether D.C.
or not. THE OXLY SURE
CHECK. @Gives you an ac-
curgte idea as to what your
signal  sounds like to the
| other fellow. The Leeds
Monitor is encased in an
aluminum shield 353”x6”xd*”
overall. Completely shielded,
with batteries self contained.
Supnlied with A. & B. bat-

+

\\ (ieglg'les. o but  witount 1.UX
A tube.
| ealRE Special $15.00

GENERAL RADIO TRANS.
MITTING CONDENSER

New LEEDS The 1930 71;-Watt
Transmitter, That Has Set
the Country Talking

Ti-watt Hart-
ley Transmit-
ter. ldeal for
the beginner
or anyone e-
8iring a trans-
mitter extreme-
ly simple to
adjust and op-
erate, Will
operate with a
201-A tube,
with 90 volts
on the plate,

has plug in
transmitting
coils. Listprice : b
—kit $55. Completely econstructed $70. 7.50%
Spceial Offcr, campletely constructed. ... $5 5

GENERAIL RADIO
TYPE 358

WAVEMETER

The General Badio Type 3358
Wavemeter is designed par-
ticulatly for  exnetimenter
use. It covers a wave-length
range of approximately 14 to &
220  meters, covering the
short-wave hands in eommon
use, The wavemeter conslsis

of a mechanicxlly rugged
coll of low-loss constructlon,
mountlng  directly  on  the
binding posts of a shiclded &
enurlenser. The condenser
capacity is 125 MMF.
Mounte«l on the comdenser panel and connected in series
betweenr the condenser and cojl is a resonance Indicator in
the form of a small lamn.  The lamp socket is %0 arranged
that it Is short-cireulted when the lamp s removed.

The wavelength range is covered by means of four -coils.
Each wavemeter 1is indisldually ecalibrated with an accuracy
of within | A calibration curve Is plotted far each coil
and the curve sheet mounted on a substantial metai back-
}"ﬁ' The eoil ranges, proshilng adeduate overlaps. are as
ollows:

ADDRESS PLAINLY toe AVOID DELAY

SPECIAL PRICE LIST

Coli B to 86.0 Meters CotA N = Shmibg 14 to 28 Meters
Taehlktbu;mr‘r of ealibration s to Coil 96 to 56 Meters
W n 0.250; G
y P ; ® o (BB 000N w1 B ) ot ...%2.75 Coil £ «+ 51 to 114 Meters
5 1 =
T B st R ] MUV, DU00S ern e L 2se ColtD . ... ... . 163 10 220 Meters
PLEASE PRINT YOUR NAME AND WRITE FOR MAIL ORDERS FILLED SAME DAY

10% Deposit Must Acecompany All C. 0. D. Orders
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LET RCA INSTITUTES START

YOU ON THE ROAD T0 .. ..

SUCCESS~RADIO

Broadcast Sta-
tion Mechanic

Broadeast Oper-

>

Radio needs you ... That's why the entire Radio industry
is calling for trained men ... That's why thousands of men
who answered these advertisements are now earning from
$2,000 and up a year. Radio is highly interesting work
. . . with opportunities that are yet unlimited. Manufac-
turers and broadecasting stations are now cagerly secking
trained RCA Institute men. .. Aviation and radio in the
movies also provide innumerable opportu-
nities . . . Millions of sets need servicing . . .
¢ thousands of ships require experienced op-
erators... Never hefore was there an oppor-
tunity like this in Radio.

This is the Only Course Sponsored by
Radio Corporation of America

RCA sets the standards for practically the
entire Radio industry... The RCA Institutes’
Home Laboratory Training Course enables
you 1o learn more than the mere ABC's of
Radio...In your spare time, in only an hour
or so a day, you can obtain a thorough, prac-
tical education in Radio...You get the inside
information, too, because you study right at
the source of all the latest, up-to-the-minute
Jdevelopments. RCA, the world's largest Radio
organization, sponsors every single detail in
this course.

You learn Radio by actual experience with
the remarkable outlay of apparatus given to
every student. You lcarn the “How'™ as well
as the “Why” of every Radio problem, such
wd Station 03 repairing, installing and servicing fine sets.
,  That's why every graduate of RCA Institutes
has the experience, the ability and the con-
fidence to hold a worthwhile Radio job.

Practical Instruction for You to Study
in Your Oun Home

RCA Institutes offers four different courses
...certainly instruction that you need. A
complete serviceman’s and repairman’s
technical course . . . advanced course . . .
complete course without code . .. and a
complere course including code. And
practical instruction with cach course.
Courses that teach construction, repairing,
service, broadcasting and ship operating.

Clip this Coupon NOW!

Graduates of RCA Institutes Find It
Easier to Get Good Jobs

They are closest to the source of Radio’s
greatest achievements because so much of the
progress of Radio is measured by the accom-
plishments of the great engineers in the huge
research laboratories of the Radio Corpora-
tion of America.

Students of RCA Institutes get first-hand
knowledge, get it quickly and get it complete.
Success in radie depends upon training and
that's the training you get with RCA Insti-
tutes. That’s why every graduate who desired
a position has been able to get one... That’s
why graduates are always in big demand.

Study Radio at the Oldest and Largest
Commercial Training Organization in
the World

Send for our Free Fook...it will explain our
practical methods of training that has pre-
pared hundreds of men for success in Radio.
Remember that you, too, can be successful ...
can speed up your €arning capacity ... can
carn more money in Radio than you ever
ecarned before. The man who trains today
will hold down the worthwhile Radio job of
the future. Come in and get our frec book or
send for it by mail. Everything you want
to know about the opportunities in Radio.
Forty fascinating pages, packed with pictures
and descriptions of brilliant opportunities in
this gigantic, world-wide profession.

Sec for yourself why graduates of RCA In-
stitutes now occupy thousands of well-paid
positions. These positions are usually avail-
able in from 3 to 10 days after graduation for
men who can qualify. RCA Institutes will
back you up to the limit. Qur catalogue is
yours free...SEND FOR IT TODAY!

=

RCA INSTITUTES, INC.

A Division of the
Radio Corporation of America

m] State.........

RCA INSTITUTES, Inc.
Dept. 8.W.C..5, 75 Varick St.,, N. Y.

Gentlemen: Please send me your FREE 40-page
beok which illustrates the brilliant opportunities in
Radio and describes your laboratory-method of instruction at home!
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. International Radio DIRECT
from Foreign Stations

See Nearest Dealer or

Kit K-115: The A.C. Super
Wasp. Use your own ABC
pack or Pilot K-111 at
£16.50, specially desizned
for the Super-Wasp. Power
Pack and Tubes Extra .

Kit K-110: The battery-
operated Super-Wasp.
Batteries and Tubes extra

{-w:—

Write Direct for Details

33450
$2950

Without Dependence On
Local Re-Broadcasting!

PILOT SUPER-WASP

Short Wave and Broadcast Receiver
RANGE 14 TO 500 METERS
In Kit Form for A. C. or Battery Operation

Widen Your Circle of Entertainment!

Your broadeast receiver is useless below 200 meters, but the Super-
Wasp, swooping down to 14 meters, and up to 500, unlocks a new
world of trans-oceanic radio you never heard before! And you get it
directly from the foreign station and not from a local rebroadcast.
Enthusiasts report European, African, South American and Aus-
tralian stations. Music amazingly new! Welcome variety for listeners
“*fed up’’ with domestic radio programs! To assure consistently satis-
factory operation, Pilot engineers developed the Pilotron P-227,
which naturally makes it a splendid tube for broadcast receivers.

PILOT RADIO & TUBE,CORP

323 BERRY STREET Chicago Office: 234 Sguth

BROOKLYN bt M?’“‘fe‘
& 18SI0N
R Street

San Francisco

Office:

Costs only 50c and includes Iapel pin, certificate and “Radio Design® Construction
AR Quurlerly Magazine, the Guild's Official Organ. Enclose 50c¢ coin or stamps to Radio
International Guild, 103 Broadway, Brooklyn, N. Y.

Y ame —.........
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