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Tune In On This Catalog

This remarkable book of Radio Bargains — 168
pages and over 500 illustrations — contains all
the latest and best in Radio equipment— sets,
accessories, parts and kits—priced so low it will
startle you!

All the standard devices and last-minute im-
provements—New 1931 Screen Grid, Tone Con-
trol, A. C. Humless All - Electric Sets, Public
Address, Phono-Combinations, Dynamic Speak-
ers, BeautifulConsoles. Alsobatteryoperatedsets.

A brand new Slot Machine Radio, coin-oper-
ated—offers extra profits for restaurants, stores,
hotels and other public places.
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Radio’s Greatest Money-Savers!?

All this wonderful line of ra- unusual values ever cata- Catalog is brimful of astound-
dio merchandise is available logued. Qurtremendousbuy- ing bargains-—money-saving
to you at Wholesale Prices—  ingpowermakesthispossible. items and information. Send
bed-rock figures and themost  From first to last page this  for it today. It's FREE.

Resourses
Over Three
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Dollars

Outstanding
Values

CORPORATION

711 W. Lake Street Dept. M, Chicago
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1 Not By
Correspondence

**First I enrolled with a School teaching
Electricity by correspondence. I tried to
work out several lessomns, but quit when 1
saw your ad. telling how you taught Elec-
tricity by actual work. I didn’t have much
money when I went to Coyne, but through
your Employment Department I was able
to work for my room and board. Three days
after graduating you got me a good job with
a Battery and Electric Shop, and a year later
I bought a Shop of my own. I now have a
$1300 car and a thriving busineas—all paid

for.”’
George W. Stoneback, Illinols

Lands a Job
at $§8,000 a Year

‘'‘Before going to Coyne, I was an ordinary
mechanic. Now I make $300.00 a month,
and am accepting a new position the first of
the year as Chief Electrician at $8,000 a year.
Any man who works for me will have to be
a Coyne graduate."”

Stanley Zurawskl, Michigan.

From $20.00
a Week t0 $100.00
a Week

“Befors going to Coyne, I had worked in
a garage for five years at $20.00 a week. [ had
\ no advanced education and didn't know a
. volt from an ampere. Yet I graduated in
three months with a grade of 98%. Sincel
left Coyne, I have jumped from $20.00 to
$100.00 a week, and am still going strong.
I owe all my success to the practical training
I got in the Coyne Shops.”

1 Harry A. Ward, Iowa.

success.

THE FACTS. Mall the conpon—NOW!

500 S. Paulina St.

Fel

- ELECTRICITY

1 knew nothing about Electricity, before I
went to Coyne,’’ says Nolan H. McCieary.
“I had no advanced education and 50 little
monef that I could never have stayed at
school, if Mr. Lewis hadn’t gotten me a part-
time Job Yet I finished the course in twelve
woeks, and the School immediately placed me
in a fine electrical job. Now Iam Chicago Dis-
trict Manager of the largest electrical concern
of ita kind the world, making more money
than I ever dreamed of making before I went
to Coyne. I am convinced that there i3 but
ONERIGHT WAY tolearn electricity and that

= NOLAN H. McCLEARY
Chicago District Manager, Beardsley-Wolcots Co.

i3 the way of the Coyne School—=BY DOING
ACTUAL ELECTRICAL WOREK YOURSELP
UNDER EXPERT INSTRUCTORS, ON FULL-
SIZE. RUNNING ELECTRICAL MACKINERY
AND EQUIPMENT.

For thirty years Coyne has been training
men for rospona:ble Big-Pay electrical jobs—
NOT BY BOOKS OR CORRESPONDENCE,
but by an amazing way to teach that makes
you a practical Expert in 90 days. You need
no advanced education or previous experi-
ence. Idon't care if you don't know an arma-
ture from a generator; if you're sixteen years
old or forty. IT MAEKES NO DIFPERENCE!
I will prepare YOU for a fascinating, Big-Pay
electrical job In twelve weeks time. f will
allow you your railroad fare to Chicago—help
you get part-time work while at School—and
give you every assistance in locating just the
job you want when you graduate.

LET ME SEND YOU THE SAME B1G FREE BOOK
THAT BROUGHT SUCCESS AND BIG PAY T0 !
ALL THESE MEN — SIMPLY MAIL THE COUPON

Find ont how QUICELY and EASILY you can land a Big-Pay Electrical Jobl I
IT COSTS NOTHING TO INVESTIGATE!
YOU the same Big Free Book that started all these other fellows on the road to
This doesn’t cost you a cent, nor does it obligate yon in any way.

Just mail the coupon and let me send

GET l

Coyne Electrical School, H. C. Lewis, President, Founded 1899
Dept.70-81

Chicago, IIl.

) :

‘istorv.com

Trained Will Tell
You That You,
Too,Can Cash

'Clty
B N B K N _ N *u § I¥ §FN N _§ _F§ ]|

lows I Have

In On

Says You Can ka
$60.00 t0 $200.00
a Week

**Before going to Coyne, I made thirty
cents an hour. I borrowed the money for
my tuition and you got me a part time job
that took care of my expenses. I graduated
in twelve weeks, returned home and started
doing wiring on contract, In a year's time,
I had paid for my schooling, bought a car
and had a nice shop of my own. In your
catalog you say a fellow can make $60.00 to
$200.00 a week. I have done better. In July
I made $150.00 to $200.00 a week and I have
made as high as $76.00 a day.”"

Joseph F. Hartley, West Virginia.

His Advice -
“Go To Coyne"

"Some fellows try to learn Electricity by
just working at it. Others send away for cor-
respondence courses In it. But my advice to
anyone who really wants to learn Electricity
is TO GO TO COYNE. They have all the
electrical equipment right in the school that

you will ever see in the field. NO PICTURES
OR. USELESS THEORY. They show you just
hrc:w tcl: d.o everything you will have to do on
the job.’

R. M. Ayers, Louisiana.

Nothing Compares
to Practical
Training

'Before going to Coyne, I took a corre-
spondence course in E ect.rimty, but it was
too deep for me and I lost interest. Then I
got your catalog, saw how you let the stu-
dent actually work on electrical squipment,
|| and decided to go to Coyne. At that time
I was only making $9.00 a week. Now I make
$68.00 a week straight time, have 2 Hudson
car and own my home-—whers before L could
hardly pay rent."’

'L D. Q. Emerson, Michigan. J

MAIL THIS COUPON —~ NOW!

1T r 5 J FE B OO F K K ¥
Mr. H. C. LEWIS, President
COYNE ELECTRICAL SCHOOL, Dept. 70-81 |
500 S, Paulina $t., Chicago, Ili.
Dear Mr. Lewis:

Without obligation send me your big free catalax and
all details of Railroad Fare to Chicago, Free Employ- I

ment Service, Radio. Aviation Electnmty, and Aute-

motive Courses, and how I can *'earn while learning.’” l
Name e AT P D « + o it s O AL 1A B e £ '
Address. gpammmse/s S 500 § 08 B b AT N S EpTeTee o o1 '

State.
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STUDENTS WORKING ON FILM SCANNING MACHINE OF OUR MODERN TELEVISION TRANSMITTER

LEARN RADIO-TELEVISION

TALKING PICTURES i» 8 WEEKS

By Actual Work ~~~ In the Great Shops of Coyne

Don’t spend your life slaving away in some dull,
hopeless job! Don't besatisfied to work foramere
$20 or $30 a week, Let me show you how to make
REAL MONEY in RADIO—THE FASTEST-
GROWING, BIGGEST MONEY-MAKING
GAME ON EARTH!
THOUSANDS OF JOBS OPEN
Paying $60, $70 to $200 a Week
Jobs as Designer, Inspector and Tester, paying
gs.uoo to $10,000 a year—as Radio Salesman and in
service and Installation Work, at $15 ¢o $100 a
week—as Operator or Manager of a Broadcasting
Station, at $1,800 to $5.000 a year—as Wireless Op-
erator on a Ship or Airplane, as s Talking Picture
or Sound Expert—THOUSANDS OF JOBS
PAYING $60, $70 and on UP TO $200 A WEEK.

No Books - No Lessons
A1l Practical WorK

Coyne is NOT a Correspondence School.
We don’t attempt to teach you from books
or lesaons. We train you on the finest out-
lay of Radio, Television and Sound equip-
ment in any school—on scores of modern
Radio Receivers, huge Broadcasting
equipment, the very latest Television ap-
paratus, Talking Picture and Sound Re-
production equipment, Code Practice
equipment, etc. You don’t need advanced
education or previous experience. We give

H. C. Lewis, Pres.

500 S. Paulina Street

Radio Division
COYNE ELECTRICAL SCHOOCL

Dept. 70-6C

you—right here in the Coyne Shops—all
the actual practice and experience you'll
need. And because we cut out all nse-
less theory, you graduate as a Practical
Radio Expert in 8 weeks' time.

TELEVISION
Is on the Way!

And now Television is on the way! Soon
there’ll be a demand for THOQUSANDS of
TELEVISION EXPERTS! The man who
learns Television NOW can make a FOR-
TUNE in this great new field. Get in on
the ground-floor of this amazing new Ra-
dio development! Come to COYNE and
learn Television on the very latest, new-
est Television equipment.

Talking Pictures

A Great Field
Talking Pictures and Public Address
Systems offer thousands of golden
opportunities to the Trained Radio
Man. Here is a great new field of
Radio work that has just started to
grow! Prepare NOW for these mar-

Founded 1899

| —

1-_--—1
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velousopportunities! LearnRadioSound
work atCoyneonactual Talking Picture
and Sound Reproduction equipment.

EARN AS YOU LEARN

Don’t worry about a job! Coyne Train-
ing settles the job question for life. We
often have more calis for Co(gne radu-
atesthanwecansugg!l{. YOUGETFREE
EMPLOYMENT VICE FOR LIFE.
And don’t let lack of monei stop you.
If you need part-time work while at
school to help pay living expenses, we
will gladly help you get it. Many of our stu-
dents pay nearly all of theirexpenses that way,
COYNE IS 31 YEARS OLD
Coyne Training is tested. proven beyond all
doubt. You can find out everything absolutely
free. How you ean get n good Radio job or how
you can go into business for yourself and earn from
$3,000 to $15.000 a year. It costs NOTHING to ine

vestigate! Just MAIL THE COUPON for YOUR
COPY OF MY BIG FREE BOOK!

. 5 1 K ¢ ¢ Q0 __F __3 _F 3 _} _J |
H. C. LEWIS, President
Radio Division, Coyne Electrical School
500 §. Paulina Sk, Dept. 70-6C, Chicago, Ik
Send me your Big Free Radio Book and all
details of your Special Introductory Offer.
This does not obligate me in any way.

Name....ooooeviiinnnnn. R S 000 C 50 0

= ey Address......cccvuun.. SR - ~° 500anoo coe
Chicago, lllinois

(0177 I oo SEOEBY. < os v aaionled
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LAFAYETTE

wWide World

SHORT-WAVE
RECEIVER

Enjoy the thrill of perfect short-wave reception
with the new LAFAYETTE WIDE WORLD
SHORT-WAVE RECEIVER. Here is a short-
wave receiver witl every modern engineering
refinement. A.C. operated. Push-pull amplifi-
cation. Double Screen Grid. Operates on a
wave length of from 9 to 550 metres. Pulls in
stations all over the world—Java, Australia,
Holland, England, ete. Priced sensationally low.
Guaranteed to give absolute satisfaction. Price,
fully wired, complete with power unit, only
$63.50 (less tubes and speaker). Send $23.50
with order, balance C.0.D., or write for full
particulars.

holesale Radio Service Co. Inc.
36 Vesey Street Dept. K-16 New York

Www.americanra‘
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Make a Short~Wave
SUPFRHETERODYNE

Out of Any Broadcast Receiver

SM

New S-M 738 Short-Wave Converter

Here is the newest and one of the most interesting of radio sensations—a self-
contained, all a.c. operated converter that mukes a powerful short-wave superhet of
any broadcast receiver. Tuning control is by a single dial which tunes the oscillator
circuit and an auxiliary midget condenser. All the sensitivity and selectivity possessed A LSt T
by the broadcast receiver contributes to the short-wave performance, giving results N
never before achieved. Included in the list price are eight coils (four pairs) covering SN 738 Superhet
wave lengths of from 18 to 206 meters. Tubes: 1—'24, 1—°26, 1—'27.

S-M 738 Superhet Converter, factory-wired and licensed, $69.50 List. Parts Converter
total $59.50.

And a Real t.r.f. Short-Wave Set

The 737 Bearcat is the latest thing in short-wave receivers. It has everything: built-in
power supply, one-dial tuning, a real gang condenser, a screen-grid circuit with
two 6.g. tubes, and you can spread the ham banus by a twist of the wrist!

And there’s nothing on the Bearcat just because it's pretty. Perfect battleship
shielding, two double-shielded tuned circuits, a regenerative non-radiating detector,
and a powerful '45 second audio stage. Eight specially designed plug-in coils (in-
cluded in list price) cover a wave-length range of from 16.6 to 200 meters—all
foreign and American short-wave broadcasting as well as the ham bands. Four

extra coils ($5.50 List) cover the American broadcast bands. _ 9
Tubes required: 2—'24, 1—'27, 1—"45, 1—'80. S-M 737 Short
S M 737 Short-Wave Bearcat, completely factory-wired and licensed, $139.60 List. Wave Bearcat

Component parts total $119.50 List.

New S-M 714 Dual Pre-Selector Superhet Tuner

The 714 Tuner—successor to the famous Sargent-Rayment 710 and the 712—
accomplishes a perfection of design never before attempted: the building of a double
pre-selector tuned.radio-frequency circuit into a single-dial screen-grid super-
heterodyne for ail a.c. operation. Amazing sharpness of tuning is achieved through
the use of eleven tuned circuits. The dual pre-selector circuits absolutely prevent
the crossmodulation usually encountered in ultra-sensitive superhets, and insure
complete suppression of the second resonance “spot.’” The 714 is unhesitatingly
= BT - recommended as a tuner for use with the very best amplifiers in any instailation
or where interference is worst.
S-M714 Superhet Tubes required: 4—'24, 2—'27.

SM 714 Superhet Tuner (only), completely factory-wired, tested and RCA
licensed, $87.50 List. Component parts total $76.50 List.

New S-M 724AC and DC Screen-Grid Superhets

The 724 is a superheterodyne custom-built receiver that will make a DX bug of the
most hardened experimenter. It has nine tuned circuits—six (three dual pre-selecror)
circuits in the i.f. amplifier, preceded by two tuned r.f. circuits, plus the oscillator
circuit. It has uniform sclectivity and sensitivity over the entire broadcast band,
with no trace of second “spot’ or repeat points.

Tubes required (in the AC model): 5—'24, 1—27, 2—'45, 1—'80.

B =y " "SI:ubes requiresd (in l?‘hc DC battery modlel):lfv—f’iil, 1- —'30,d2—'31. ;
erhet M 724AC Superhet receiver, completely factory-wired and RCA licensed,
S-M724 Sup $99.50 List. Parts total $87.50 List.
Receiver S-M 724DC (for batteries) factory-wired, tested and licensed, $82.50 List. Com-

ponent parts total $68.50 List.

Write for your copy of the Silver-Marshall 1931 General Purts Catalog. The Radio- r T S L=,
builder, Silver-Marshall's official publication. tells the latest news of the great a Silver-Marshall, Inc.. 6457 W. 65th St., Chicago, U. S, A. 4
S-M laboratories. Fill in the coupon for a sumple copry. I ....Send your 1931 catalog with sample copy of the &
§ RADIOBUILDER. Also Data Sheets as tollows: (Enclose 1
g 2¢ for each Data Sheet desired.)
SI l , v ER—MAR H ALL, Inc. a ____No.21. 737 Short-Wave Bearcat.
: a---No. 22. 770 15\‘:110-5&;. s het C
5 w---No. 23, 738 Short-Wave Supcrhet Converters
6457 West 65th Street e Chlcago, U. S- A. B ----No. 24. 724 Screen-Grid Superhet Receiver.
g ----No. 25. 714 Superhet Tuner.
. 3 ET) (U ———— TS
Address e et o T
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R.T.1.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOUUP-TO-THE-MINUTE R T
Ro To IO ON THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES - s IO

Let F. H. SCHRELL
and the R. 7.1, Advisory
Board Help You

20 years' Radio Experi-
ence. }irst to establish
2-way amateur commu-
nication with Europe.
Former Traflic Mgr. of
Am. Radio Relay League,
Lieut. Com. U. 8. N. R. In-
ventor and Designer, Cons.
Radio engineer.

Asgisting him is the R. T. 1.

i Mail Coupon

= Advisory Board, eomposed of
for Big men prominentin‘the Radio In-
FREE dustry — manufacturing, broad-

casting, engineering and servicing.
All these men know Radio und will
help you succeed in their field.
RADIO & TELEVISION INSTITUTE
4806 St. Anthony Ct., Chicago, Dept. 1077

4 IR U seas Snew e Sunb sssk SEED AER SE5
'1. RADIO & TELEVISION INSTITUTE
-\. 4806 St. Anthony Court, Chicago, Dept. 1077
Send me Free and prepaid your BIG RADIO OPPOR-
i TUNITY BOOK, ‘“Tune In On Big Pay,” and full details of
l vour three-in-one Home Training (without obligating me in
l any way).

THE R.T.l. ADVISORY BOARD. These men are exccutives with important concerns

H a1 ¢ 2 5 g ¢ Name.
in the radio industry—manufacturing, sales service, broadcasting, engineering, etc., etc. They

supervise R. T. I. Work Sheets, Job Tickets, and other training methods. I
Address... .o —_—
R.T.[. TRAINS YOUAT HOME FOR A GOOD JOB OR A PROFITABLE
R.T.1. PART TIME OR FULL TIME BUSINESS OF YOUR owN  Iciy State

Www,americanra- 1
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Ultra-Short Waves

By HUGO GERNSBACK

HERE is little doubt that, during the next
twenty-five years, ultra-short waves are des-
tined to overshadow anvthing that has vet been
accomplished in radio. On the highest frequencies,
short waves manifest qualities so unprecedented and,

in many cases, so unexpected that we stand in wonder-
ment before the new phenomena.

It may be said that we have as vet not scratched
the surface of the possibilities of the ultra-short waves;
but it seems certain that all the marvelous things that
radio has done during the past twenty-tive vears will
pale by comparison with what is in store for us during
the next twenty-five.

Ultra-short waves have important therapeutic
values. Cancer research, botanical research and many
other important developments through the use ot the
ultra rapid frequencies are already foreshadowed.

It is quite certain that an entirely new art will
be developed by means of these various instrumen-
talities, and what the future holds for us in this branch
of radio the most imaginative fiction writer would be
loath to predict, because the chances are that his pre-
dictions would prove altogether too tame.

While experimentation with ultra-short waves
(that is, waves from five meters downwards) is a
fascinating study, it should be approached onlvy by
those well versed not only in the art of radio itself
but in general physics as well. This is highly impor-
tant for the reason that ultra-short waves are apt to
become dangerous when handled by those not thor-
oughly familiar with their use. For instance, it has
been found by laboratory rescarches that at certain
frequencies human beings who experiment with them
develop fever conditions, due to the artificial raising
of the temperature of the body, and if the condition
is allowed to persist serious physiological and psycho-
logical effects are produced in the subjects.

It mav be found necessary when working at certain
wavelengths to wear special protective garments and
masks, such as X-ray and radium workers now use;
the masks in this instance will probably be of a fine
metallic mesh, rather than the usual leaden variety
used in X-ray research.

In a number of ways ultra-short waves are fairly
well understood today. but there are still certain gaps
which as vet have not been thoroughly investigated so
far as their physiological and psychological effects are
concerned. This subject is an open book as yet, and
there mayv be other possibilities of utilizing them which
we do not understand today.

When it comes to transmitting ultra-short waves,
quite a number of experiments have been made, but
even in this field there is a tremendous amount of
work to be performed as vet. When the wavelength
gets down to less than one meter, ultra-short waves
begin to act like heat waves and reception is no longer
effected unless the transmitter and receiver can “see”
cach other. Some vears ago scientists also eftected the
union of radio and heat waves: that is. ultra-short
radio waves were produced of such high frequency
that they could no longer be called radio, but over-
lapped the band of heat waves, which is adjacent to
that of the radio waves in the electromagnetic spec-
trum.

Of course, very little practical results have as yet
been accomplished in this super-short-wave held, and
it is here, no doubt, that a tremendous amount of work
will be done during the next decade.

Down at these extremely short waves the difference
of a few cycles may mean entirely different phenomena
from those either above or below in the spectrum, and
it will take many vears of patient research to explore
the entire short-wave spectrum. Entirelv new instru-
mentalities for the transmission and reception of waves
at these frequencies will be evolved, and it seems cer-
tain that a new class of instruments and apparatus
will have to be invented before work with these waves
ts possible as a routine matter.

However, these difficulties are not of the kind which
tend to discourage the experimenter and research man,
for, the greater the obstacles, the quicker they will
attract the unusual mind that takes delight in solving
problems of this kind.

In any event, the ultimate future of radio lies in
the ultra-short waves, and those who prepare them-
selves now for an intense study of the subject will
reap tremendous benefits later on.
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“HANS” Across

Glimpses of Jthe Powerful
Transmitting and Receiving

Building containing giant

Short Wave Transmit-

ting equipment at Nauen,

Germany, operated by

The Transradio Co., for

transoceanic communica-
tion.

o = i

P>,

-
3 -b-n 10-.9 .-. v .

Above: Front
view of the Short
Wave Transmit-
ter in the Nauen
station. Photo at
right shows rear
view of Nauen
Short Wave
Transmitter.

L

Short Wave tube
transmitters at
Nauen comprise
seven transmit-
ters each of 20
K. W., utilizing
waves from 15
to 40 meters,
Quartz crystal
controls used.

www.ameri(:anr:‘

Short Wave Aerial sys-
tem and masts at the
transmitting station,
Nauen, Germany. The
antennas used are chiefly
directional, comprising a
number of horizontal di-
poles, oscillating in equal
phase at half a wave-
length.

L
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THE SEA

Nauen (Germany) Short Wave
Stations for Code and Phone

Short Wave Receiving set (front view shown above), while

photo at right shows a rear view of Short Wave Receiver at

the Beelitz station, the engineer having removed one of the
shield eanas.

Here we see part of the receiving antenna system used at Beelitz, Germany for 8-W reception. Network not visible.

-adiohistorv.com ‘
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How YOU CAN MAKE

Building and Selling

SHORT WAVE receivers and transmitters afford the set builder an excellent oppor-
tunity whereby he can build up a fine paying business. The average “B.C.L.” today
is looking for a thrill and a SHORT \VAVE receiver is the principal means available

for producing the desired thrill.

The author gives some very valuable ideas on

“how to start” in the Short IFave business.

ERE is both pleasure and profit
H in the short waves for the radio

set builder. With a receiver of

his own he can enjoy the greatest
thrills radio has to offer—those of hear-
ing stations thousands of miles away, in
countries that he never heard of outside
his geography class. By assembling and
installing receivers for other people, who
have less mechanical inclination but
more cash, he can make enough money
on the side to finance his own experi-
mental and research work and, perhaps,

2 -

- A

simply made it himself, or else had some
custom set builder make it for him.
You might just as well cash-in on this
state of affairs while the opportunity
exists; it won’t last forever. Profit by
the experience gained in previous years,
and you will be wiser, richer and happier.

How to Get Started

The first question you will naturally
ask is, “How can | get started?”
The answer is that, first, you
gain a little experience yourself,

must
The

After vour first customers have heard their initial short wave programs from
England, France or Holland, the news will soon spread and so will your reputation
as a set builder.

buy the family “benzine buggy” a new
set of tires.

The time is particularly opportune for
the individual set builder becauee the
short waves are booming, people are
reading about short-wave reception. the
old “DX” spirit has been once more
aroused in the breasts of many erstwhile
broadcast fans. Last, but most impor-
tant, there are but few good short-wave
receivers in completely-assembled form
available on the open market. In this
respect the short wave “game” is going
through the same stages that the broad-
cast industry did five and six years ago,
when a man who wanted a good set

short waves are decidedly tricky (that's
what makes them interesting), and you
can’t very well answer the questions of
others unless you've built a few sets of
different kinds and have brought in some
of the foreign stations yourself. If you've
built and played with radio receivers of
various types before, you will have no
trouble assembling sets for sale, because
vou will have confidence in your own
ability.

The next thing to do is to publicize
your availability as a specialist in cus-
tom-built, short-wave receivers. Your
best source of business is your local radio
store. Dealers throughout the country

Www.americanra-

are reporting inquiries from customers
about short-wave receivers and, of
course, in the great majority of cases
they have been forced to send prospec-
tive buyers out of their stores with the
remark, “Sorry, but we have nothing in
that line.” Go to your dealer, tell him
who you are, and offer to build receivers
on order. Many dealers who do not, and
will not, handle parts are willing to
order one short-wave kit at a time, have
it assembled by just such a person as
vourself, and keep it more or less in the
background of their regular set displays
until a prospective short-wave client
walks in. They are finding these sets a
source of nice incidental income.

Some dealers will prefer to work this
way, paying you for the work of assem-
bling and perhaps installing the sets.
Others may take the customers’ names
and addresses and turn them over to you,
for personal follow-up; while you do the
actual selling and handle the whole
transaction.

If you are a service man already em-
ployed by a dealer, talk to your boss
some evening about this short-wave busi-
ness, and suggest that in his next news-
paper advertisement he insert a small no-
tice reading something like this:

“Short-wave receivers a specialty. Let
us make a set for vou that will bring in
Europe and many other countries.”

It will bring in inquiries, and inquiries
alwayvs lead to sales. You can assemble
sets from regular kits during slack per-
jods (thus insuring your job if the
amount of service work is small), or you
can do a set or so a week after hours
at horae, receiving extra pay.

How to Advertise

If vou live in a good-sized town or city,
and know that reception conditions are
pretty good, it might even pay you to in-
vest a few dollars in a small advertise-
ment of your own, DMany set builders
have tried this method of developing
husiness, and have found, as other peo-
ple have, that advertising produces re-
sults. A single column “ad” about three
or four inches deep doesn’t cost much, in
most local newspapers, and soon pays for
itself. Here is some “teaser’ copy that
will undoubtedly bring you many phone
calls from “DX-hunters” who have
grown tired of battling 50-kilowatt sta-
tions in their efforts to pick up little 500-
watt stations 1,800 miles away, in Push-
dunk-by-the-Sea:

Y e
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Short Wawve Sets

By “BOB” HERTZBERG

Hear Foreign Stations Direct—on the
Short Waves!

Do you want some real thrills?
Listen on the short-waves for Eng-
land, Holland, France, Germany, Si-
beria, Siam, Java, the Philippines,
Australia, New Zealand, Central
America, Brazil, and the Argentine.
This may sound like a fish story, but
others are doing it every day, with
simple four-tube receivers! Let me
make you a short-wave set, complete
for A.C. operation. [ am a specialist
in this line, and know my business.

CHARLES BROWN
389 Pine Street Phone 113

How the S-W Fever Spreads

The best part of this short-wave game
is that one set always sells another. Your
first customer will fuss around for a few
evenings or mornings (the DX in the
early hours around breakfast time is
simply great), learn the tricks of the
tuning, and then yank in some of the
English, Dutch or Australian stations on
the loud speaker. After that there will
be no holding him. In the train he will
tell his seat mate about the organ music
from Huizen, Holland, at 7:30 a. m.; in
the office he will pester his associates
with the details of the bedtime stories
broadcast by the British “uncles” through
Chelmsford; at lunch he will tell how he
eavesdropped on both ends of a conversa-
tion between Schenectady and Sydney.
Finally one of his listeners will suceumb
to the fever, find out where and how he
got his set, and become vour second cus-
tomer. It really isn’t difficult to hear

z
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One way to start in the Short Wave business is to “hook up” with a local radio
dealer and have him display a sign like that shown.

these foreigners; or, at least, they can be
heard often enough to keep the sets sold.

Many of your customers will be ex-
broadcast fans who gave up the set
building game a few years ago with the
advent of high-quality, factory-built A.C.
receivers. They have cleaned up their
old piles of junk and have neither the
facilities nor the desire to start building
sets all over again, However, they want
to try their hands at the short waves;
and they are glad to pay five dollars or
so for an assembly and wiring job on a
standard kit,.

The fact that short-wave reception
still belongs in the class of “sporting
events” tends to make the relation be.
tween seller and buyer a rather pleasant
/

e

Short Wave sets

can easily be built

in spare time at

first, until the

“business” war-

rants your full
time.

e e ]

-Wadiohistorv.com

one. You are regarded, not as a com-
mercial individual, but rather as a sort
of advanced technician helping out a
brother enthusiast. A near approach to
this situation is found in another game,
golf; in which the club instructor or
“pro” enjoys such an intimate contact
with his pupils that his acceptance of
their checks is sometimes attended by
slight embarrassment on both sides.

What Kits to Select

The problem of selecting suitable short-
wave kits to assemble for sale is not a
difficult one, You are undoubtedly al-
ready familiar with the available kits,
and can choose sets that you have played
with yourself or whose qualities are
recognized and acknowledged by the fra-
ternity in general. You can get either
three-tube, straight regenerative outfits,
for battery operation, or four-tube, tuned
R.F. screen-grid sets for complete A.C.
operation. Of course, your biggest mar-
ket will be for the A.C. sets; because the
feature of lamp-socket operation will ap-
peal greatly to the many people who first
learned to enjoy radio, as a hobby, at
the expense of acid-bitten rugs and ruined
trouser legs,

You need very little tool equipment or
workshop space; because these factory-
prepared kits include formed and drilled
panels and sub-panels, and usually all
the necessary hardware, wire, special
fixtures, etc,, down to the last soldering
lug and lock washer. The ordinary hand
tools, such as pliers, screwdrivers, Spin-
tite wrenches and soldering iron, will
suffice. You should provide yourself with

(Continued on page 243)
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A Variable Inductance

Short Wave Tuner

HE wave length of a radio
circuit comprising an induc-
tance or coil of wire, shunted

by a condenser or electrical capac-

MOVABLE

TICKLER ,PRIMARY
| SECONDARY. ./
\ | HARDRUBBER / —
m 3 ( TUBE

I

PINS

By HUGO GERNSBACK

the secondary coil is secured to the
sliding ring shown in the illustra-
tion.

A little study of the drawing will

WIRE SOLDERED

» TO RING ——

Side sectional view
of improved short-
wave tuner, induc-
tive value of which
is accurately and
smoothly secured
by varying the dis-
tance between the
turns of the coil.
When the knob is

turned, the sliding
frame moves back

and forth and va-

—_— Vi
SLIOING
RING

~__GUIDES
e

ity of one form or another, may be
varied by either adjusting the
value of the capacity, or else by
changing the number of turns in
the inductance or the proximity of
the turns to each other.

The accompanying diagram
shows a new idea suggested by the
editor for tuning a short-wave cir-
cuit, or a long-wave circuit also for
that matter. The idea is particu-
larly useful for tuning the short-
wave circuits, however, as in this
case only a slight change in the
capacity or inductance is necessary
to effect a considerable change in
the frequency to which the circuit
is tuned. As the diagram shows,
the tickler and primary coils may
be wound on a hard rubber or other
tube, rigidly supported as shown.

The secondary coil, for example,
is then made up of enameled copper
wire; or it may in some cases, de-
pending on the number of turns
and the general design of the in-
ductance being used, be made of
phosphor bronze or brass wire. The
end of the secondary coil next to
the primary is anchored to the
tube, while the outer free end of

i

SLIDING FIT

THREADED NUT N
BAKELITE PANEL

ries the inductance
of the coil.

L ]

show that when the threaded knob
and its indicator which moves over
a scale, is slowly revolved in the

Anothershort-wave

threaded bushing mounted in the
panel, the ring A will be moved
back and forth without rotating,
thanks to the guide strips mounted
on the base at BB. No dimen-
sions are necessary here for the
size of wire, etc.,, as this is the
same as it would be for any short
wave coil, and the winding data
is given in many other articles
in this issue of the magazine and
other sources. In making the sec-
ondary coil for this particular
tuner, a little heavier wire might
be chosen than that usually speci-
fied, and, of course, the thicker this
secondary wire is the more accu-
rate and reliable the tuner will be.

Another suggestion for the
short-wave experimenter is shown
in the second illustration, and this
comprises a means for varying the
amount of inductance in the sec-
ondary coil by rotating a circular
ring made of brass, copper or
aluminum on a shaft which pierces

> ==GRID COIL

tuner idea, follow-
ing a design used
in building short-
wave transmitting
inductances. Here
a disc made of

brass, copperor alu-

BRASS, COP,OR ALUMINUM
—__-DISC, ABOUT V45" THICK

',‘ﬂﬂ'_

minum is rotated
on a shaft to vary
the inductance.

VAR,
“®_COND.!

j /AN

Two hook-ups for the new variable
inductance: the first uses a variable
condenser; the second employs sever-
al condensers of different capacities.

L
r

3
2l

vvww.americanrad‘

the coil. There may be a slight
gap in the winding to permit the
shaft to pass through the coil tube,
or the winding may be made con-
tinuous, if other means are devised
for rotating the metal disc without
necessitating the use of a shaft
passing through the winding itself.
This method of varying the indue-
tance is used on some of the high
power short-wave transmitters.
Two forms of circuits are shown
for use with either of these meth-
ods of tuning by means of a vari-
able inductance. The first circuit
employs a regular variable con-
(Continued on page 251)
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Short Wave “Spray Antenna” at KDKA.

New KDKA Antenna System for
SPRAY TRANSMISSION

On Both Long and Short Wave

HHE antenna system of the new
KDKA radio transmitting sta-
tion, conceived by Dr. Frank Con-
rad, of the Westinghouse Electric
& Manufacturing Company, is designed

to make the local signal strength less

— TRANSMITTING
ANTENNA

HEAVISIDE {ayg,

— —_——
-

than it would be for the conventional
type of antenna, while making the dis-
tant signal strength greater than for the
conventional antenna. This is desirable
from the standpoint of both listener and
broadeaster. It makes the signal less ob-

Fig. 1 Diagram
showing eleetro-
static lines of radio
waves following

¥, curvature of the

N earth, due to de-
; flection caused by
slower propagation
at the earth’s sur-

face; attenuation

k. at the earth’s sur-

o face; and 1'eﬂeqti.on
RECEIVER — i BY rhﬁa;:f_f"”sme

‘radinhismrv,mm

jectionably loud to local listeners, and
yet gives better reception to distant
listeners; and it allows the broadcaster
to use the radiated energy to better ad-
vantage in reaching distant points, since
{Continued on paye 244)

GROUND LEVEL USUVALANTENNA

—-

Fig. 2 Diagram showing direction of

maximum radiation of the usual type

of antenna and of the new KDKA

Spray Antenna arranged to send out
a strong sky wave.
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Capt. R. H. Ranger, Engineering De-

partment, R. C. A, and inventor of the

new high speed photoradio system here
described.

FEW months ago a surprisingly
successful series of experiments
were sponsored by the New York
Evening World in the transmis-

sion and reception of regular news ser-
vice by photoradio. The system employed
by the World was that devised by Capt.
R. H. Ranger, Engineering Department,
R. C. A. Full size newspaper pages
were transmitted in sections, the ser-
vice having been operated for several
days between New York and Atlantic
City. The appearance of the reproduced
newspaper pages were surprisingly clear
and perfect, as one may judge from a
specimen of the reproduced copy pre-
sented herewith. In general it requires
about 22 minutes to transmit a picture
81% by 11 inches. Glancing at the sche-
matic diagram on the opposite page we
see that the two light beams converge
at a point of focus on the revolving
drum containing the picture to be trans-

SHORT WAVE CRAFT

How the New York World

Oct.—Nov., 1930

Facsimiles of Newspaper Pages

By H. WINFIELD SECOR

New York Evening World was the first news-
paper to carry on a regular news service sending
full size newspaper pages via the new photo-
radio system, perfected by Capt. R. H. Ranger.
Received images can be recorded both photo-
graphically and by ink spray.

15T AMP
{ PHOTQC CELL BOX

PAPER FEED

<
FEED LEVER
conosrgig
O S RELEASE
LEVER

Above we see close-up of Capt. R. H. Ranger’s newest high speed photoradio
transmitter.

LINE ADVANCE

GLOW LAMP
AND LENS

LEVERS gppED LEVERS

mitted. The reflected light beam of the
picture passes through an adjustable
shutter, thence through a prism and on
to a silvered disc having a circle of clear
spots, so that the alternately refracted
beam from the prism is thrown on first
one photo cell and then the other. This
helps to divide the load on the photo
cells and has other desirable advantages.

When it strikes dark spots, the light
will not be reflected. The beam will
cover the entire surface of the page to
be transmitted, the paper being wrapped
around a cylinder 8% inches in circum-
ference and 11 inches long. As the cylin-
der spins on its axis, a mounting carry-
ing the light and a lens system moves
along it, traveling from one end to the
other.

The photo cell currents, which fluctuate
in correspondence to the light and dark
portions of the picture on the transmit-
ting drum, are carried into a one-stage
amplifier; the picture currents after be-
ing thus amplified pass on to a multi-
stage amplifier as shown in the diagram,

PHOTO PAPER

Here we have a picture of the glow lamp or photographic t¥pe of picture recording
apparatus, the fluctuations in a beam of light being recorded on photographic
paper as it rotates on a eylinder.

and then on to a multi-vibrator which
modulates the picture currents in a cer-
tain manner, by means of vacuum tubes.

\AANW.americanradi‘ L= —— f{ F ’ e
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Transmitted and Received

and Pictures by Short Waves

The picture impulses now travel by land R ) TV T o

wire to a radio transmitting station (as r..,".‘;‘..‘:';.?mt‘ﬁ.'.“‘:'. e <ttt g v
- L o orel.

was the case in the New York World | REPORT GERTANS FIRE | ! et couvm i

demonstration) and are caused to modu- | ON POLISH GUARDS| Cumr ves wbea lato custedy by

late a high frequency radio wave. In Purninan Olighiz W he Litery
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S0l o slight connee fos recovery, -
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Once the radio picture currents are |3 sonuisg e dwo Geioant. (S0, T AT, T e e
- . . N . A U'l'lu: 'I‘:\:l‘ BIUP * e
picked up on the short wave receiver |wmmmi Smlis " L oo ]
they are passed through a power an]p]]- EN-PRESIDENT BORNO IN AMOY JAIL .‘!UTI."Y‘
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fier, as our picture diagram shows. The [OF RAVTI AKRIVES HERE|
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picture may then be reconstructed either el o e fitobuibrenshal parcdes st ars reaariay omd
Dot h " Pubien Protioce, s v
by means of a neon tube and photo paper N,....' Py (5 S | =0 Peda Mo sk o i
3 = nlaripy o %4 al Whe A 24 4
recorder or else by means of an ink spray E Borns +U) resiain In Mby TR tor |G Rmarea e ihy 48 ;.:_‘;‘,'
recorder, also here illustrated. (Both =

may be used simultaneously if desired.)
In the photographic recording scheme,
the fluctuating picture currents cause

variations in the glow of a neon tube,
which is placed in a special light-tight
tube provided with suitable lenses, and
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Above we may study the appearance

of a piece of copy before being trans-

mitted by the new photoradio system

and to the left the excellent clarity of
the reproduced image.

mounted in front of a revelving drum
covered with photoprint paper. After
the picture has been recorded progres-
sively along the entire length of the
cylinder, the paper is developed and
washed.

When using the ink spray method it
has been found that certain inks can be
vaporized quite perfectly; compressed air
causes the ink to be forced out of a
small jet in the form of an ink vapor

(Continued on page 247)

Photo at left shows ink spray recorder,
which is fitted with a magnetic shutter,
this shutter serving to interrupt or mod-
ulate the stream of vaporized ink as it is
projected on to a sheet of white paper,
rotated progressively on a cylinder be-
fore the jet. Below we have a schematie
diagram showing principal parts and
their relation in the new R.C.A. radio-
phone system devised by Capt. R. H.

Ranger.
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How to Build the—

HATRY HY-7 Super-Het
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Rear view of the HY-T super-heterodyne for short-wave reception. as .deg.igned
by Mr. L. W. Hatry, well-known radio engineer and short-wave specialist.

HE DOUBLE-DETECTION re-
ceiver at present dominates short-
wave reception as it once dominat-
ed broadcast reception on the
longer waves. The reasons are virtually
the same: its high selectivity to average
and small signals, its simplicity of con-
struction and operation with accompany-
ing great sensitivity, and its great repu-
tation as a receiving method for DX pur-
poses.
However, the circuit is not the sole
question that confronts the constructor
who has settled on double-detection as

62

the basis of his new receiver. Because
the component units accomplish such dit-
fering tasks, the builder has many prob-
lems of design to consider: first-detector
tube and ecircuit constants; intermediate
frequency and its attendant R.F. trans-
formers; oscillator tube and circuit con-
stants; the method of pickup, or mixing,
of first-detector and oscillator curvents;
the second-detector circuit and con-
stants; and the layout and tone consid-
erations. Consequently, the purpose of
this article is to describe a receiver of
this type and also to detail the consid-

l

C7 OIAL (TEMPLATE)
T

A1
i{

Layout for front panel of super-heterodyne illustrated

at right.

Www.americanradi-
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This six tube short wave receiver
embodies the double-detection
principle; the tubes used are—
lst detector *22; oscillator 01 A4;
intermediate stages '22's; Znd
detector 0 or’124, audio stage
71A4. Set is supplied in “kit”

form.

erations determining the final circuit con-
stants, choice of tubes and general shield-
ing. In addition, since it is designed for
short-waves and must have a wide fre-
quency-range for the tuning section, this
subject requires special consideration.
And, since a finished receiver is de-
scribed, its adjustments for final opera-
tion are outlined; inasmuch as they have
a universal application.

The first detector should be a tube most
likely to give greatest sensitivity, conse-
quently of maximum mu, apparently the
best for the purpose being the ’22-type
tetrode (four-element tube). Since this
requires a high-impedance output de-
vice, a tuned circuit may not only be
directly in its plate-circuit, but must it-
self be pretty good to give the '22 fair
support. And, finally, as I have found
that the screen-grid connection is not as
good as the space-charge scheme for a
plate-rectifying '22 first detector, the lat-
ter is used.

The oscillator fulfills its destiny with
any circuit sufliciently regenerative. As
an '01A is a long-lived, stable oscillator,
and these tubes are reasonably uniform,
an '01A is the choice for this duty.

Selection of Intermediate Frequency

Since the screen-grid tube has widely-
publicized advantages as an R.F. ampli-
fier, the intermediate-frequency stages
should employ it. Which prompt decision
does not help on the choice of frequency.
The intermediate frequency and the pick-
up method are invelved with a major
problem in short-wave double-detection
receivers; this is the “interlocking” of

Front view of the HY-7 super-heterodyne designed for

short-wave reception.
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Short Wave Receiver

By L. W. HATRY * *

the main tuning controls. Every experi-
menter who has brought a wavemeter
into resonance with his oscillating-detec-
tor circuit has noted interlocking when
he hears the signal beat-note change tone;
even though this detuning is small. Simi-
larly, the oscillator and detector circuits,
when used near common resonance, will
wffect each other. This effect is at its worst
in short-wave double-detection receivers
with low intermediate frequencies; for,
the lower the intermediate frequency, the
nearer comn.on resonance are detector
and oscillator. If the intermediate fre-
quency is 300 kc., the detector and oscil-
lator are detuned only 2%, to handle 15
megacycles (20 meters). Imagine a 30-
ke. intermediate frequency and only 0.2%
detuning! However, practical results
must determine what can be done or must
be done; and the improved “QST All-
Purpose Double-Detection Set”* proved
that even 2% can be tolerable when the
pickup method is suitable. But at 10
meters (1% detuning) the troubles are
felt, and they are not entirely eliminated
at 20 meters.

The practical effect of interlocking is
to cause one to find the same station in
different dial combinations. For ex-
ample: correct tuning, 50-50; others 50-
60, 70-20, etc. The example is extreme
but by no means impossible. Were the
correct setting to produce loudest recep-

*See article in QST for September. 1929, by
L. W. Hatry, “Improving the All.Purpose Super-
Heterodyne.”

**Hatry and Young, Inc., 119 Ann S§t., Hart-
ford, Conn.
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tion, one might ignore interlocking; but
this correct setting is not always loudest.
The mixed tuning can be only too effec-
tive, Even if it can be borne, such con-
trol mixing is undesirable; and, anyway,
we can achieve independent controls by
adopting a suitable intermediate {re-
quency and a proper pickup method.
Since the oscillator should be well de-
tuned from signal frequency (detector
tuning), the need of a high intermediate
frequency is evident. Choosing about
1500 ke. for the intermediate frequency
will mean 109 detector-oscillator detun-
ing at 20 meters and 2% at 4 meters.

Another consideration toward a choice
of intermediate frequency is the oscilla-
tor’s second tuning, or repeat, point.
Since it will tune to a signal if it is 1500
ke. above or below signal frequency, there
are two tuning points 3000 kc. apart. If
the receiver tunes only from 20 to 25
meters (3000 kec.), a signal heard at
oscillator setting 100 will repeat only at
zero. [If oscillator and detector tunings
are both gauged by dials and, in addi-
tion, they track, the repeat is non-con-
fusing; but if the operator prefers one
reference, and leaves off the detector dial,
the beat being equally right above or
below becomes confusing if the points are
close together. Full-dial separation guar-
antees that there will be no confusion.

In addition, these beats offer a second
objection, that a strong local will force
through on the second point though the
detector is detuned as much as 35%: for
anvthing forced into the detector will be
accepted by the set. One tuned circuit
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INTRODUCING L. W. HATRY

Formerly Department Editor for
“QST” and editor of Information Service
for that magazine. Writer of technical
articles which have heen published in
QST, Radio News, Science and Invention,
Radio, Popular Radio, Radio Broadcast,
Radio-Craft, etc., and reprinted in Spain,
Italy, Germany, Japan, England, Can-
ada, Australia, New Zealand and South
American countries. Mr. Hatry was for-
merly radio editor of the “Hartford
Times.” Once operator and announcer
at a broadcast station, radio amateur for
many years and also operator at radio-
telegraph land stations.

does not offer the first detector much of
a buffer against the world. And that is
why the pure double-detection circuit is
obsolete for broadcast purposes in these
days of high-power stations; the local
rides in strongl; on the second oscillator
setting, which should be useful for tun-
ing to a distant station. Then, too, oscil-
lator harmonics can complicate matters
by presenting the local with several addi-
tional tuning points, independent of first-
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Fig. 1—Complete wiring diagram of the 6-tube short-wave receiver designed by Mr. L. W. Hatry, and which embodies
double detector principle with intermediate amplifier.
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This diagram shows
the actual wiring
underneath the base
of the H.Y.7-—the
Hatry Super-hetero-
dyne for short-wave
reception.
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detector tuning; I have seen eight in bad
cases. However, without placing cascad-
ed tuning circuits ahead of the detector
to get prior selectivity, we can depend
upon two things to allew protection
against the local.

High Intermediate Frequency and
Selectivity

One of these is accomplished by a high
intermediate frequency. If the first de-
tector is tuned to 15,000 kc. and the
oscillator to 16,500, a strong local on
18,000 is 20% ofl tune and is not likely
to ride through, if a reasonable distance
away. However, a nearby, several-kilo-
watt station would. Second, a high inter-
mediate frequency, by practically taking
the “repeat” off the dial, eliminates a
second area of spread for the nearby sig-
nal in the useful range. For, if the in-
termediate frequency is 1500 kec., no tun-
ing range (per plug-in coil) less than
3000 ke. in extent would permit the re-
peat on the dial; since, with a 3000 ke.
range, a station would have to tune at 0
to repeat at 100 and no other signal could
repeat. In other words, the advantages
of an intermediate frequency near 1500
ke. are sufficient to justify it.

And modern amateur practice has al-
ready established the limited tuning
range as desirable. Such ranges as 7500-
6800 ke. for instance are frequently used,
to stmplify “band-spreading,” and there-
by tuning.

Of course, the LF. transformers used
are auto-transformers; in order to get as
much as possible from the ’22 in the face
of its 800,000 ohms plate or output im-
pedance; and, again, to do as much as
possible with only two "22s.

The simple pickup method I now recom-
mend is effective enough to speak for
itself, as well as so easy to use that it
defies denial. It proves to be as clear of
interlocking as the best of others. The
complete schematic diagram of the HY-7
in Fig. 1 shows it more clearly than
words can describe it.

For Phone and Broadcast, or Radio

Telegraphy

The second detector is a problem, as

to both tube and circuit constants. For

telephony and the requisite accuracy of
reproduction, the '12A is recommended
because of its low impedance and good
sensitivity; it works well into modern
high-grade audio-frequency transformers.
Grid-leak and condenser operation is
recommended for best results on small
signal detection (see Radio Broadcast for
March, April and May, '29). Also, an
external stage of audio-frequency with a
power tube should be used; for the small-
signal detector will not deliver much, if
any, more than 2.5 undistorted volts
from the secondary of the first AF.

"PILOT”
COILFORM

L10RLS

LZORLS

Plug-in coils for the HY-7. Fig. 3.
Connections to ceil windings when
windings are wound in same direction.

transformer. But this, through an '01A
first stage and the second A.F. trans-
former, is more than enough to load a
'71A operading under recommended maxi-
nium voltages. If more power is wanted
for the speaker, a push-pull second
audio stage may be used; the tubes are
up to the set user. Nothing less than a

Fig. 2—“A"” shows
circuits of tapped
detector coil; “B”
tapped oscillatorcoil;
“C” untapped coils.

W\/vw.ameri(:anrar—]

"71A is desirable for good room volume
and suitable quality with modern loud
speakers.

The above is good advice only as far
as it goes; for radio-telegraphy distor-
tion, either by amplitude or discrimina-
tion, can be desirable. Hence the high-
impedance high-mu 40 is recommended
as the detector because of its high sensi-
tivity; it is quieter than the *00A under
the same cireuit conditions. Also, since
a sensitive headset or a loud-speaker
unit will give good room volume, a second
A.F. stage is usually unwise. The audio
tube may be either a 01A or a '12A,
since the “HY-7" includes one audio-fre-
quency stage.

Finally, the second detector is made
regenerative by means of a tickler;
switching the condenser C10 in and out
of circuit permits choice of oscillation for
radio-telegraphy or carrier pickup, or
non-oscillating reception for phone. At
the same time, regeneration is not en-
tirely eliminated on phone, some of its
amplifying action being utilized.

This brings us to the complete circuit
of the “HY-7,” which is shown in Fig. 1
and contains these features: (1) greater
selectivity through nearby stations than
is usual with a double-detection receiver;
(2) the screen-tube first detector in
space-charge connection and (3) grid-
bias or plate-rectification for first detec-
tion; (4) a pickup of great simplicity
and effectiveness; (5) unusually few con-
trols; (6) approximately ®qual tuning
ranges, as shown by the coil-table; (8)
second-detector tube and circuit con-

stants chosen with regard for its pur-
pose; and (9) radio-telegraphy reception
without additional controls.
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The cirenit in Fig. 1 plus its table of
constants gives full constructional infor-
mation for the man with suflicient knowl-
edge to do as he pleases.

And the adept, or the noviece, who has
built a receiver according to these speci-
fications should find that he has an outfit
which will outperform the usual detector-
two-stage-plus-"22-blocking-tube on radio
telegraphy by delivering ten loud-speak-
er stations to the latter’s one. On phone
with one stage of A.F. it should give
greater volume, far better tone and much
casier tuning than the usual short-wave
receiver with R.F. amplification, detector
and two A.F. At least, those are the
results of the “HY-7s” used in Hartford,
and made from the standard parts.

Construction and Adjustment

Since the kit for the “HY-7" consists
of standard parts and is shipped with the
major components assembled and ready
for wiring, the purchaser of the complete
kit can follow the pictured base and panel
wiring without meeting many doubtful
points. The set is easy, not only to wire,
but to adjust (though this requires some
knowledge and the ability to follow direc-
tions) and when adjusted is simple
enough for a child to operate—that is, a
child with from 12 to 80 years behind
him—and emphasis can safely be put on
the lower limit.

The pictured wiring of the bhase shows
an effective wiring job, if only one re-
members that some of the leads shown
apparvently turn corners, that they may
be clearly seen, whereas the actual wires
may be more direct. However, a little
extra wiring, with the careful filtering
of circuits, is not likely to cause serious
harm. And, even though the pictured
wiring had to give in to some of the re-
quirements of the artist, remember never-
theless to k.ep short and direct those
leads which may be nothing else.

If the assembled kit is easy to wire,
and therefore the wiring needs no de-
scriptive attention, we have left only the
coils. These plug-in coils are to be
wound on Pilot coil-forms which plug
into standard “UY?” five-prong tube sock-
ets. The coil table of windings and fre-
quency ranges gives most of the rest of

EXTERNAL

Construction of 1.F.T. units employved in HY-7 set.

SHORT WAVE CRAFT
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This diagram shows
actual wiring on top
of base of the HY-7
Super - heterodyne
short wave receiver.
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the information needed, when correlated
with Fig. 3 which shows the spacing and
placement of the two windings on each
detector and oscillator coil.

Limiting the frequency range of each
pair of coils is accomplished by tapping
the coils, as that seemed the simplest
expedient. The tap is made by winding
the coil to the tap and leading that end
through to the “C.” or cathode, prong
of the coil-form. Then the remainder of
that winding (L2 or L5) is made by con-
tinuing in the same direction; using the
“C” prong again but as a start for the
final section; passing the wire through
the same hole that led the end of the
first part to “C”; and finishing up with
the final end going to the “G” prong of
the form. By this means the tap is easily
and neatly made. Fig. 2 at A, B and C
shows the correct connections on each
coil-form for tapped and untapped oscil-
lator and detector coils. Make sure you
understand it before winding or finishing
windings. Fig. 1 shows L2 untapped.

Adjusting the Set
Further advice is practically limited to
set adjustments. If one cooks the whole
stew, winding his intermediate-frequency
transformers, etc., he deserves some
words of caution. He must shield the

Space from side of can

to coil equal to coil diameter; top and bottom 1% diameters.

8. W-mradinhismrv,mm

intermediate-frequency transformers en-
tirely, and must use a metal-covered
bascboard. From this article with its
full information in pictures and diagrams
on the “HY-7” kit he can, once the
shielding is done, handle assembly and
wiring witk fair certainty of success.
After which no more remains for him
than the matter of adjustments; those
required before the “HY-7" may be used,
and those required in its use.

When the set is wired and apparently
ready to use the first thing to do is to
get the [LF. amplifier tuned; it is pre-
sumed he has connected the cable, insert-
ed the tubes, plugged in the headset and
is ready.

Tuning the amplifier is not difficult,
does not require laboratory equipment
and could not be done with appreciably
greater advantage by laboratory appa-
rata. First, leave the oscillator socket
empty of its tube, but have the oscillatov
coil in place. The oscillator dial of
course will be useless. A detector coil
should be plugged into its socket. Now
connect the antenna temporarily to the
grid terminal of the first-detector socket,
turn off SW1 for non-oscillating recep-

(Continued on page 238)
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Note in hooking up 3rd LF.T. that 2nd

Det. grid wire goes to G; connected to

Gl by wire shown in dotted line. Also

that bottom of R3 connects to A} in-
stead of ground (A—).
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Hook-up of Mr. Locke's super-regenerative receiver for short waves. The two honeycomb coils are indicated at H1 and H2.

A Simple Short Wave
Super-Regenerative Receiver

Bv BEN F. LOCKE
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Layout of plug-in coil bases and vacuum tube sockets In super-regener-
ative S-W receiver.

HE receiver is fully screened and
‘ I arranged in a brass cabinet, and

the stage of radio frequency am-

plification is entirely separate
from the detector and the super-regen-
erative stages. The detector and the
super-regenerative stages are separated
by a strip of brass. The shields are, of
course, grounded to the “A—."

The honeycomb coils are mounted above
the .00025-mf. tuning condenser, in the
regular two-coil mounting unit, which
is obtainable at most radio stores. The
regenerative condenser is mounted on the
right of the tuning condenser.

The variable condenser tuning the
R. F. stage is mounted on the left of
the tuning condenser.

The super-power rheostat is mounted

on the right of the regenerative con-
denser.

The 0-50,000-ohm resistor is mounted
over the super-power rheostat.

The coils are of the Silver-Marshall
type. They are as follows:
110B One 70-200 meters, which is used
in the regenerative circuit.
70-200 meters; the tickler and
the primary are taken off or
not connected.

30-75 meters, which is used in

the regenerative circuit.

110C One 30-75 meters; the tickler and
the primary are taken off or
not connected.

The wiring of this receiver is all done
underneath the baseboard, as it will make
a much neater job. The panel may be
of hard rubber or bakelite.

Now, a little more in regard to the
tuning of this receiver: when the switeh
is turned on, you start hunting for the
station as if it were only a single-tube
set having just a tuning condenser and
the usual regeneration condenser. The
power rheostat is turned off during the
tinte you are tuning in a station. The
condenser that tunes the stage of R. F.
may be set half open and left that way

{Continued on page 248)
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110B One

110C One
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TUNING TUNING REGENE.
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Front panel view of super-regenerative receiver as
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designed by Mr. Locke.
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Television on Short Waves

The Use of Ultra Short Waves for

TELEVISION

By BARON MANFRED VON ARDENNE

ultra-short radio waves have this

important advantage, that it is pos-

sible to modulate them at very high
frequencies. If we ean apply a modula-
tion having 1% of the carrier-frequency,
as in ordinary broadcasting (which cor-
responds, for instance, to a 10,000-cycle
note at a frequency of 1,000 kilocycles) ;
then this is the equivalent of a 1,000,000-
cvele note at 100,000 kilocycles (3 me-
ters). It is evident that the width of
the frequency-band possible with ultra-
short waves is so very great that, if it
can be utilized for television transmis-
sion, it will afford the necessary details
for even large pictures.

For instance, the possibilities of the
Braun cathode-ray tube may be fully uti-
lized. The smallest pictorial image point
obtained with this is about 1/50-inch
square; in a picture on the fluorescent
screen, 4 inches square, the number of
points in he televised image would bhe
about 40,0 . When the cathode is more
powerfully energized, with a greater
electron stream and resulting greater
brightness of the image, the diameter of
the ray is still less than 1/25-inch, giving
10,000 image-points in a 4-inch square;
and, when tubes are made larger, it is
probable that it will be possible to in-
crease this figure considerably.

With a suitable number of complete
images (15 or more) reproduced each
second, and the number of image-points
in each from 10,000 up, it is apparent
that the frequency-modulation band
stated above can be fully utilized—con-
sidering the greater damping of the oscil-
latory circuit in ultra-short-wave appa-
ratus and its lessened sharpness of tun-
ing.

IN contrast to the longer waves, the

Limited Transmission Range

The pictorial sharpness of the images
transmitted in this way will be almost
equal to that obtained already in com-
mercial photoradiograph (picture) trans-
niission, when we consider the lifelike
appearance caused by the movement of
the image. For this reason, we can en-
dure the limitations which ave imposed
upon us by the faet that the ultra-short
waves travel in a straight line.

Choice of Wave Length
The well-known researches of Esau
have shown that, the shorter radio waves
are, the more closely they are limited to
a path in the range of our vision. Waves
of about six to eight meters cannot be

As the author points out, if we
eventnally adopt such low wave
lengths as three meters for Tele-
VISION [ransmission purposes, we
shall have an 1deal medium, as
the ulira short waves can be
modulated at wvery high fre-
quencies.

modulated at such high frequencies; but,
to compensate this defect, they are not
affected so strongly by obstacles, such as
hills, woods, and roofs, lying between
transmitter and receiver. Furthermore,
at these wave lengths, it is just possible
to conduct the radio-frequency energy
along a lead-in from the aerial on the
roof to the set inside the building. These
waves, therefore, possess important ad-

vantages.
Y
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If it comes to pass that we adopt ultra

short waves for Television transmis-

sion, then it would be desirable to erect

central receiving stations to serve
groups of subscribers.

When still shorter waves (from two to
five meters) are used, it becomes neces-
sary to set up the rveceiver in direct
connection with {he antenna, at the high-
est possible point, in the direct line of
vision from the transmitter. It is of
practical importance that no small ob-
stacles, such as chimneys and trees, shall
intervene.

Central Receiving Sets

If it shall ever become necessary to
utilize ultra-short-wave reception in mul-
tiple dwellings (and this seems likely,
because the limited range of these trans-
niissions points to their use in large
cities, especially) then for waves shorter
than four or five meters, a central receiv-
ing set will be required, for reasons of
economy,

N S

The necessity of setting up the re-
ceiver at the highest point can be met,
if the necessary house current is sup-
plied, and means of remote control are
provided. The necessary expenditure can
be justified, if many set owners are to
share in its benefits.

After detection, the output of the re-
ceiver yields an image-frequency of
nearly 100,000 cycles; this, of course, re-
quires a detector circuit with constants
quite ditferent from those of the ordi-
nary receiver, where radio frequencies
are modulated at comparatively low audio
frequencies.

It will be necessary to amplify the
detected signal at the receiver, before
it is distributed to the individual tele-
visors in the rooms or apartments of the
building; and this is obviously the most
economical method. For this purpose, it
will be necessary to use amplifiers which
give approximately even.amplification up
to 100,000 cycles. Their output is then
conducted from the output of the central
receiving set—a suitable power tube—
over leads to each apartment. The neces-
sary data can be obtained from text-
books already available.

Synchronism Is Easy

In addition to this, since ultra-short
transmissions are very limited in range,
it may be assumed that the supply of
electrical power to both transmitter and
receivers will come from the same central
station and be therefore perfectly syn-
chronous. Providing a separate trans-
mitter, for each locality with a different
type of power supply, will be the answer
in certain cases, occurring only in a few
large cities, where the power systems are
not uniform.

It is necessary, however, for each re-
ceiver to contain also a means of cor-
recting the phase displacement, which
will be inevitable in its individual con-
nections. If the synchronism is effected,
as in the Braun tube, by a loeal oscillator,
it would be worth while to provide also a
central synchronizing system at the re-
ceiver; thus making it serviceable to all
owners of televisors in the building. The
accompanying diagram illustrates such
an arrangement.

Of course, there are many problems of
detail yet to be solved before ultra-short-
wave television, in the manner described
above, becomes fully practical. Yet these
details deserve the closest attention;
since they will make possible television
in the greatest Ustail.
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The Short Wave Beginner

The “Cigar Box” short-wave receiver and phones ready for use.

“Van” with his face lifted—to show his “innards.”

“VAN”— My Short Wave PAL

‘e AN” was born during the sum-
mer of 1929, While he doesn’t
.N look like a very intelligent fel-
low, you may rest assured that
he is a real companion and entertainer.
It must be admitted that he sometimes
seems rather temperamental, and even
is sensitive to changes of weather and
season. However, he will also stand a
little rough treatment. For instance, he
performs best when you treat him as
follows: hook the antenna under his left
ear and tie his right one to the ground.
Tweak his nose upward with a fore-
finger, and grab his two protruding eyes,
one in each hand. Twist them about
until sound issues from his mouth!

All in a Cigar Box

Getting more serious now: “Van” is
a portable, single-tube, regenerative,
short-wave receiver built in a cigar box.
Everything is in the box except the
phones and the antenna. Even the one
hundred and twenty-five foot No. 24
cnameled wire antenna goes into the box,
except when the receiver is actually in
use. The filament switch serves as the
nose, the tuning condenser knob as the
left eye, and the regeneration control
kneob as the right eve. The antenna and
ground binding posts serve as left and
right ears respectively, and the output
logically occurs at the mouth where the
phone tip-jacks are located.

Being a regular “dyed in the wool”
amateur and all-around radio fan, the
writer could not stand a nine weeks’
auto trip without radio. Although he
started bravely without one, not many
evenings were required to bring him to
the resolution with which he one day
entered one of Kresge's stores and ex-

By LLOUIS F. LEUCK

The beginner in short-wave re-
ception invariably wanis to start
off with a receiving set which
he can build at slight cost and
with @ minimum of labor. The
editors believe this cigar box re-
ceiver, described by Mr. Leuck,
Is just what the beginner will
find to his liking. This set has
received a station 5,000 miles
distant.

changed $4.05 for the parts needed to
build a complete short-wave receiver.
That is, all except the cigar box; a pack-
age of “fags” purchased at a cigar store

L

Fig. 2 at the right
shows how to make
the induetance clip
and tap for adjust-
ing the wavelength.

The clip is made END ALSO
from it_he ﬂb rh?' Shi

strip of a flashlig &L
battery, with holes |p l

drilled at the ends

and then bent in

the manner shown.

It 1s well to solder
the tap.

e

FINISHED CLIP WITH
‘SOLDEREDLLEAD
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BRASS STRIP FROM FLASH.
LAMP BATTERY s

also resulted in sufficient good-will so
that he emerged from the store with a
suitable box under his arm. The appa-
ratus was soon assembled with the aid
of only a jack knife and such tools as
the automobile repair kit supplied. How-
ever, a thoughtless moment, while driv-
ing an extra nail to further secure one
of the shelves in the box, resulted in
tragedy. The '99 tube had not been first
removed from its socket, and the shock
was just too much for its filament. In
the Yellowstone Park region this was a
real tragedy, because the Park with all
its wonders boasts no such thing as an
extra '99 tube.

5,000-Mile “Sig” Heard

After the return home, the wiring was
one day completed and a new tube in-

X
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WIRE WITH INSULATION
REMOVED
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WIRE DOUBLED

[ENDS BENT AT RIGHT]
ANGLES
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\
AFTER TWISTING
WITH PLIERS AND
STRAIGHTENING
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serted. An afternoon picni¢ supplied an
opportunity to try out the receiver. The
antenna was soon put up, the filament
turned on, and the phones donned. A
couple of “commercials” came in readily,
but nothing more. An adjustment of
clips to change the tuning range to a
ditferent place in the spectrum, Ah!
There is an amateur—W8CFR—and
there is another “eight.” (Say, this is
great!) Who 1is that calling “CQ”?
CQ CQ de CE2AB CQ CQ”? What! A
foreigner! He signed again, plainly as
could be. No mistake. The third ama-
teur station heard was a Chilean, five
thousand miles away!

All parts employed in the receiver
were small and as few were used as
would suftice. The filament of a '99
type tube requires only 3 volts, so two
1%-volt flashlamp cells of the larger
tv¥pe, without a series rheostat, furnished
the current. Since this tube requires
only one-fourth as much current as an
ordinary flashlamp bulb, this filament
supply arrangement is entirely satisfac-
tory for portable purposes. Eight of
the smallest obtainable 3-volt flashlamp
batteries, in series, furnish 24 volts for
the plate. The cells exactly fll the
lower part of the box. A shelf just
above them supports the tube and the
.002-mf. blocking condenser, besides hold-
ing the cells securely in place.

Regeneration Controlled by Variahle
Resistor
Looking at the rear view of the re-
ceiver, another shelf about one inch from
the top can be seen. This supports the

Ly

SHORT WAVE CRAFT

instrument which shunts the plate coil;
feedback is decreased by reducing the
value of this resistance. The control is
due actually to shunting a portion of
the A.C. component in the plate circuit.
Because of the high plate resistance of
the tube, and the comparatively low re-
sistance of the plate coil te direct cur-
rent, the variation in actual D.C. voltage
on the plate, caused by adjustments of
the regeneration-control resistor, is neg-
ligible. This prevents reduction of sig-
nal strength such as usually occurs when
a resistor is placed in series with the
plate battery. Since no audio-frequency
amplification is employed this is an im-
portant consideration.

The tuning condenser occupies a posi-
tion near the upper left corner. The
antenna coupling condenser is made of
two one-inch squares of aluminum, prop-
erly spaced by tvial; each has an “ear”
with a hole by which it is held in place.
One is fastened against the side of the
box, within, by the antenna binding post,
and the other, which must be properly
bent, is fixed to the condenser stator.
The grid condenser with its leak is
mounted on the right wall

The Coils—How Wound

The coils are wound on an empty flash-
lamp-cell cardboard tube, 1% inches in
diameter. A circular piece of thin board,
nailed flush within one end of this tube,
is fastened to the rear surface of the
“face” of the box by a small screw and
nut. This holds the coil assembly near
the lower left corner, as shown, and
clear of other objects.

Fig. 1 at the left
shows wiring dia-

rL2
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gram for the “cigar
box” short-wave re-
ceiver. The values
of the various parts
are as follows:
Ci, .002 mfds. C2,

A d

1
\‘—h. ‘-CZ
AN

h \

C4)

AN

€3

6 VOLTS >
F\\

kL

. 3

.000025 mfd., 7 plate
midget. C3, .00004
mfds. C4,two 1 in,
squares of alumi-
nunt (seetext). R1,
10 - megohm prid-
leak. R2, 40 to
500,000-ohmt varia-
ble resistor. L1,
11-turn grid eoil
(see text). L2. 9-

"B" BATTERY
24 VOLTS

N\

Il

~
PHONES

antenna, coiled-up when not in use, a
small log book, a stub pencil, and what-
ever else is desired.

In the upper right corner of the main
eompartment is the regeneration-control
resistor, a 40- to 500,000-ohm variable

turn plate coil (see
text).

The plate coil is seven turns of No. 24
D. C. C. copper wire, tapped every alter-
nate turn, beginning with the third; and
the grid ecoil is eleven turns of the same
wire, tapped in a similar manner. Suit-
able miniature clips were not available,

;'
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Another view of the short-wave
receiver built in a “cigar box.”

and so they were made from the brass
contact strips found on the small flash-
lamp batteries; they were patterned
after a type of dry-cell connector popu-
lar a number of years ago. See Fig. 2.
Taps were used merely to facilitate first
adjustments and to get the receiver to
cover the desired frequency band with-
out the possible necessity of altering the
coils.

There is sufficient room to accommo-
date a small plug-in arrangement, in
case listening to several bands becomes
desirable later.

The coils are wound as one continuous
winding, with a break a few turns from
the center where the blocking condenser
is connected. The grid is connected to
the rear end of the grid coil, thus plac-
ing this part, of high radio-frequency
voltage, as far as possible from the hand
and so minimizing hand-capacity effects.

Keeping the coils small physically,
keeping them as far as possible from
the “face” of the receiver, and using a
large blocking condenser, are other fac-
tors tending to reduce hand-capacity
effects.

Using nine turns in the grid coil and
five in the plate coil, “Van” has a fre-
quency range from 15,600 to 11,000 kec.
{(19.2 to 27 meters). He weighs lesa
than four pounds, including a heavy pair
of phones, all batteries and everything.

Why do T call him “Van”? Because
he is built in a Van Dyck cigar box.
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Short Waves for the
Broadcast I.isteners

Short Wave Reception

With a Broadcast Receiver

FR. SCHEUERMANN, E.E.

By

r I ‘HE short-wave adapter described

below makes it possible to utilize

either a super-heterodyne or a

neutrodyne broadcast receiver for
short-wave reception. A small tuning
condenser must be used, because of the
high frequencies, together with a set of
coils suitable for covering the wavebands
between 10 and 120 meters. It is not
advisable, however, to use a condenser
of less capacity than 150 mmf.

The circuit (Fig. 1) is a regenerative
detector with alternative antenna coupl-
ing and combined inductive-capacitative
feedback, which can be regulated very
smoothly by the 250-mmf. variable con-
denser. The potentiometer makes it pos-
sible to select the most desirable grid
bias—a matter of special importance in
phone reception—and is well by-passed.
For the grid condenser, an air-dielectric
instrument is used by the writer.

The optional antenna coupling serves
to overcome the “dead spots” due to the
antenna’s natural frequency and its har-
monics, which suppress oscillation at
these points. This is overcome by using
the connection “Ant. 2” and setting the
variable condenser C to a suitable point.

Choice of Parts

The radic-frequency choke in the de-
tector plate circuit is of the greatest
importance in securing perfect opera-
tion. It must have an inductance of 60
millihenries or so, with a very low self-
capacity, so that its natural period of
resonance corresponds to a wavelength
below the reception band. The grid leak
R should be from 3 to 5 megohms.

For phone or program reception, the
adapter is most sensitive at the operat-
ing point where oscillation is just about
to start; for code reception, on the other
hand, the point of greatest sensitivity is
just above the point where oscillation
stops.

At this critical point, an audio-fre-
quency howl often sets in; its nature
depends on the characteristiecs of the
tube and of the first A. F. transformer.
This trouble can be prevented by correct
setting of the potentiometer, connecting
a one-megohm resistor across the trans-
former secondary, and lessening the
value of the grid leak.

Bochum, Germany

With this simple adapter con-
nected to a broadcast receiving
set, short waves can be readily
tuned in. By means of a plug,
which is placed in the detector
socket of the broadcast set, the
conversion is quickly effected.

It is necessary to use a tube socket
of very low capacity in the construction
of the adapter. In short-wave construc-
tion it is especially necessary to use
parts of the best grade.

A short-wave adapter whieh can be
plugged into the detector socket of

neutrodyne and other sets. C, ant.
cond., 45-mmf.; C, grid condenser,
165-mmf.; C1, 150-mmf.; C2, 250-
mmf.; C4, 0.5-mf.; C5, 0.5-mf,; C6,
0.5-mf.; C7, 0.75-mf.; R, 3 to 5 meg-
ohms; R1, 6- to 30-ohm rheostat;
P, 400-ohm potentiometer; Y, wire
jumper from a to b; Z, tube base.

So much has been said on this subject
that there is no use in discussing it
further. Set builders will save time and
trouble by buying well-matched coils. It
is especially inadvisable to try to facili-
tate changing wavebands by building in
switches; in short-wave work this ig very
inadvisable, from the standpoint of elec-
trical design. All leads should be short
and firmly fastened; so that disturb-
ances in the cireuit will not be caused
by their vibration.

The front panel may be of aluminum
or an insulating material. The two vari-

i Armericanradic | [

able condensers can be fastened directly
to a metal panel without insulating them,
because their rotors are grounded to the
negative side of the filament circuit. The
potentiometer arm, however, must be
carefully insulated from the metal panel.

It is of great importance to use vernier
dials with the condensers; without their
aid it is hardly possible to tune in short-
wave stations, no matter how carefully.

It must be remembered that there are
several short-wave channels in a single
degree on the dial, and they may be
easily passed over.

The tuning condenser should not be
of the type with a pigtail connection to
the rotor; at the high frequencies with
which we have to deal, it will introduce
complications. This detail is unimpor-
tant in the selection of the regeneration
condenser.

Use with Neutrodyne

When this adapter is used with a
broadcast receiver of the ordinary neu-
trodyne T. R. F. type, only the audio-
frequency stages of the latter are used.
The R. F. tubes are cut out; the detector
of the broadcast set is removed, and the
adapter plug (Z) inserted into its socket
instead. This plug is easily made from
the base of a burnt-out tube, through
the prongs of which the adapter tube
draws its filament and plate voltages.

The filament rheostat of the neutro-
dyne detector stage is set at its lowest

value; since it is connected in series
with the filament rheostat of the
adapter.

The plate potential applied to the tube
in the adapter should be about 50 or
60 volts; if the tube does not oscillate
below 19 meters, the plate potential must
he increased, from 20 to 30 volts more.
The jumper Y remains across its bind-
ing posts when the adapter is used with
the neutrodyne; it may be removed in
order to test the operation of the adapter
alone, or to insert phone tips for recep-
tion on one tube.

Used in this manner, the adapter is
the first tube of a regenerative set and
employs the amplification of the broad-
cast receiver for loud-speaker reproduc-
tion.

(Continued on page 244)
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How to Change the Hammarlund Adapter to

A Complete Short Wave Receiver

By LEWIS WINNER

REC.
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Above diagram shows how two transformer stages of audio frequency amplification can be added to the Hammarlund

short-wave adapter, described in the June—July issue of this magazine.
omitted and the connections te the first audio transformer made in the m

The adapter plug shown by dotted lines is
anner indicated.

The S-W signals can be

heard on a loud speaker with this set as here described.

the popular Hammarlund two-tube

short-wave adapter, described in the

first Summer edition of SHORT WAVE
CRAFT, is herein elaborated as a com-
plcte receiver.

This adapter, it will be remembered,
comprises a stage of screen-grid radio-
frequency amplification, and a regenera-
tive detector. To afford simplified input
tuning, with extreme efliciency, a special
variable-high-resistance control is used
in shunt to the antenna and ground.
The first, or radio-frequency tube, is
coupled in a direct manner to the de-
tector, by way of a coil, whieh is tuned
by a .00014-mf. variable condenser, and
a variable grid condenser of .0001-mf.
maximum capacity. The plate circuit,
in turn, is tuned by the highly efficient,
variable-condenser system, with a small

IN compliance with countless requests

In answer to many requests from

our readers, we are pleased to

present herewith data on how

to convert the Hammarlund

adapter into a complete S-II
recerver,

fixed inductance in series with the plate
and condenser, to permit smooth oscilla-
tory action. To isolate the high-fre-
quency circuit, an R. F. choke is used in
the plate detector lead, which runs into
a plug, which, in turn, is inserted in the
detector socket of the receiver.

Changing to Complete Receiver
Now, then, to change over to a com-
plete receiver, the following revisions
must be made. The connections to the

I o TR,

plug from the choke and by-pass con-
denser are severed, as will be noted from
Fig. 1. The terminal of the choke, which
formerly went to the “P” post on the
plug, is now connected to the “P” lug
of the first andio transformer AF1. The
“B+” terminal of this transformer is
connected to the “B+” terminal of the
battery. The connections to the other
points in the audio amplifier are self-
explanatory.

In wiring, use No. 18 bus or stranded
insulated wire, making sure to keep the
audio-frequency leads away from the
radio-frequency leads, and also the high-
potential leads apart from the low-poten-
tial leads.

To isolate each andio circuit, a shield
should be placed between the audio-
frequency transformers, because of their

(Continued on page 246)
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lexi-Unit Short Wave Adapter

May be Used as Pre-Amplifier, Wave Trap, Oscillator or S-W Receiver

A.C.DETECTOR

TUNING
KNOB

TUBE ~~

£

TUBE
ADP}PTER

PLUG GOES
IN ACSET

DETECTOR
SOCKET

G FILAMENT
4 RHEOSTAT

General view of Flexi-unit, which can be used to adapt your broadeast set to
short waves; or as pre-amplifier, wave trap, oscillator, or complete S-W receiver.

HE reception and transmission of

I short-wave broadcasting is not at

all new, even though it is now

the common topic of all conver-
sation among the elite of Radiodom. For
many years broadcasting on the pecu-
liarly penetrating short waves has been
carried on by those who really looked
toward the future. Not only were ex-
periments supported by the recognized
radio wizards and engineers but much
credit must be given to the amateur
who, true to his convictions, prophesied
the wonders we now discuss in a casual
manner.

It is the belief of the writer that the
average radio fan is not interested in
knowing how the transmission of short-
wave signals is accomplished; so no
space will be devoted to that subject.
What is uppermost in the minds of the
public is how they may benefit from
the research and experiments conducted
successfully over a number of yearvs.
You hear daily of foreign reception by
the fortunate fan who possesses a short-
wave tuner. You may be amazed to
know that so simple a radio device as
an inexpensive short-wave adapter, which
ran be quickly attached to your present
receiver, is capable of receiving trans-
mission from England, Holland, Ger-
many, Australia, South America—in fact,
all parts of the world.

Value of the Adapter
A short-wave adapter is not a magic
box, even though it is frequently looked

upon with amazement. The only dif-
ference between an adapter and a com-
plete short-wave receiver is that in the
former the required tuning circuit, or
otherwise the heart of the receiver, is
assembled in a separate compartment or
unit. As the audio circuit in all types
of receivers is more or less of standard
design, and as the same speaker and
tubes used with the regular broadcast
receiver may be utilized, there is no
need of any great additional expense to
enjoy short-wave reception with your
present receiver. The mere attaching
of the adapter to vour receiver provides
for a change in the tuning band so that
the short-wave stations may be heard.
Your receiver is not disturbed other
than by the connecction of the antenna
wire to the adapter and the removal of
a tube for insertion of the plug at-
tached to the adapter. An adapter plug
for quick and immediate connection of
the unit to your receiver is available
in either A. C. or battery type. No
other accessories are required.

While the tuning of most short-wave
adapters is quite similar, there is a great
difference in the results; and it is re-
sults that the radio fan expects and
demands. The most common circuit used
for short-wave reception employs a re-
generative detector. This circuit has
stood the test of time, and the older
radio fans will recall what was accom-
plished in the past with the single-tube

(Continued on page 242)

Front view of Flexi-unit, the versa-

tile short wave adapter unit. The

ntain tuning condenser is operated
by the vernier dial at bottom.

\I\/W\/\/.americanradiok-m "

_— semem -

Photos Courtesy Workrite Radio Corporation.

Rear view of Flexi-unit, showing

variable condensers, tube and coil

sockets, choke coil and rheostat, all
mounted in cast metal base.
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Hook-Ups for Flexi-Unit as S-W Adapter, Pre-Amplifier, and Oscillator
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The great versatility of the Walker Flexi-Unit is shown by a study of the diagrams presented above. No. 1 shows

it used to adapt battery type broadcast receiver to S-W reception. No. 3, as S-W adapter for A. C. type broadcast

receiver. No. 5, as complete S-W receiver. No. 7 as “Home Practice” code instrument. No. 8, wave trap. No. Y, as
R. F. oscillator.
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ULTRA Short Waves

Transmitting and Receiving

SIX-INCH RADIO WAVES

By ERNST GERHARD

Erlangen, Germany

They are produced by a “tuned-tube” and picked up by a crystal
Parabolic mirrors are used and experiments are described.

detector.

Fic. 1

The tube is emitting ultra-short waves which are
reflected just like light, through the lens
center, to a glass of water, and thence to the

little receiver.

T a meeting of the German “Hein-
rich Hertz-Gesellschaft” (llein-
rich Hertz Society), which took
place a short time ago, Dr. K.

Kohl, of the University of Erlangen,
showed some very interesting experi-
ments with undamped “monochromatic”
waves 14 centimeters in length. The
well-known Hertz experiments were pre-
sented with the aid of a modern auxili-
ary, the electron tube, together with
many newer experiments.

Some vears ago Barkhausen and Kurz,
while making investigations of the vac-
uum in electron tubes, discovered the
presence of ultra-short waves of less
than one meter wavelength. It appeared
that, to produce these vibrations, the
grid of the tube must be given a high
positive voltage and the anode (plate) a
relatively slight negative voltage. Ac-
cording to the theories of Barkhausen
and Kurz, it was the result of purely
electronie vibrations, whose frequency
was determined only by the operative
data of the tube and was not dependent
on any internal or external oscillation
circuit. Dr. Kohl, however, was able to
demonstrate by new researches that, to

Fic. b
A close-up of the an-
tenna and detector
of the 14-cm. radio
receiver.

in the

excite these oscillations, there must al-
ways be present an oscillatory cireuit to
determine the frequency. Especially by
proper reduction of the elements deter-
mining the frequency, Kohl was success-
ful, under normal operating conditions,
in producing undamped waves with a
fundamental length as short as 8 centi-
mneters (3.2 inches) and to demonstrate
their radiation into free space!

In the experiments described below,

e _’_ 1
2 |
s = /
L . |
| . DETECTOR
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| MIAROR
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-
e— ———— €~
~
P —— A N
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TRANSMITTEQ
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The experiment of Fig. 2 (upper
right) is shown here schematically.
The metal of the mirror and the

screen reflects the 14-em. waves
sharply.
D A e ea e o ——

Fic. 2

Here the radio waves focused by the mirror are
reflected by the metal disc at the right.
sult is an interference pattern of R. F.

The re-
signal
voltages.

the transmitter was a tube constructed
by the firm of Tekade (Nuremberg,
Germany) according to Dr. Kohl's direc-
tions, and containing in the glass bulb
as the oscillatory element a small spiral
grid, which is excited at its natural fre-
quency and radiates a constant wave 14
centimeters (5.6 inches) in length. A
specially-made receiver, in the form of a
rod half as long as the wave-length, was
used; the detecting element (crystal) be-
ing set in the middle. (See Fig. 5.)
The oscillation was modulated at audio
frequency in the transmitter by a special
process; so that the reception could be
heard in the loud speaker, after two
stages of audio-frequency amplification.

Radiation Effects

The experiments described below cor-
respond to well-known experiments with
“monochromatic”  (single - wavelength)
light. The practical demonstration of
such optical experiments becomes pos-
sible if the wavelength of the electric
waves is comparable with the linear di-
mensions of the experimental apparatus.
With a 14-centimeter wavelength this
requirement is completely satisfied.

/i
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If, on the other hand, the wires of

the Hertz *polarization grid” are

turned until thev parallel the elec-
tric field, they shield against it.

First, presence of free radiation was
proved directly with the detector in the
vicinity of the sending tube. It was
shown that the radiation was polarized
in a plane and in this case, the direction
of the electric field was horizontal. If
the axis of the receiver rod was turned
until it was horizontal and parallel to
the grid spiral of the transmitting tube,
the sound received was a maximum.
Turning the detector 90 degrees, in a
horizontal or vertical plane, caused al-
most complete disappearance of recep-
tion.

The influence of a straight “resona-
tor” on the transmitter or receiver was
shown by the following experiment:

A small copper rod half as long as the
wavelength (i, 7 centimeters—2.8
inches) was placed behind the transmit-
ter and parallel to the electric field,
about a wavelength away. The rod was
itself at the same time excited to its
natural oscillations at the same fre-
quency, and thus became a secondary
radiator. In this way the intensity of
reception could be noticeably increased.
‘A similar experiment could be demon-
strated at the receiving side.

To produce a directed radiation there
was placed behind the tube a parabolic
mirror about 50 centimeters (19.7
inches) across, the tube being located at
the focus of the mirror. In this way it
was possible to produce an almost par-
allel “pencil” of rays. If a metal screen
was placed in this, in such a way that
the pencil fell diagonally on the screen,
the rays were reflected in accordance
with the laws of optical reflection. Their
course could be followed exactly at the
same time with the detector. (See
Fig. 3.)

The phenomena of diffraction, which
are well-known in opties, could also be
demonstrated with this radiation of
waves. A round metal dise, 50 centi-
meters in diameter, was placed in the
path of the rays. If the receiver was
placed close behind this screen no recep-
tion could be obtained; that is, the re-
ceiver was completely in the “electrical
shadow” of the screen. At a distance
of about a meter (39.37 inches) from
the metal screen, however, the wave
could be received again; that is to say,
the waves curved around the edge of the
screen. By moving the veceiver still fur-
ther away, it was possible to find in turn
“maxima” and “minima”! This phen-
omenon corresponds to the well-known

SHORT WAVE CRAFT

Arago experiment in optics; which
shows the bending of visible light around
the edge of a circular dise.

The refraction of the wave-radiation
was demonstrated by letting the parallel
pencil of rays from the transmitter fall
on a glass lens about 30 centimeters (a
foot) in diameter. By using the detec-
tor behind the lens, it was possible to
demonstrate clearly the course of the
radiation and in particular the place of
greatest intensity, the jocus of the lens.

Absorption of Waves by a Conductor

With this arrangement, the absorption
of the waves by various substances was
very beautifully shown. If a sheet of
cardboard, hard rubber, dry wood, or a
glass vessel of parafiin oil, was placed
between the lens and the detector, there
was no weakening of the reception. But,
if a glass vessel of distilled water was
placed in the path of the rays, the radi-
ation was almost completely absorbed.

Fig. 1 shows this experiment: the ravs
emitted by the tube are made parallel
by the parabolic mirrer. The parallel
rays strike the glass lens and are con-
centrated by this into a focus; the detec-

tor is set up at this point. The glass
& DIRECTION
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A% e —
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When this frame of parallel wives,
at right angles to the wave front,
is perpendicular to the electric field,
it allows the waves to pass freely.

vessel, between the lens and the detector,
contains the liquid which is to be tested
as to its absorption.

One of the most interesting experi-
ments is the production of vertical elec-
tric waves. TFor this purpose the paral-
lel rays are reflected perpendicularly
from the concave mirror upon a metal
screen, as shown in Fig. 2. The parallel
rays strike perpendicularly on the circu-
lar metal disk and are thereby reflected.
The approaching wave and the reflected
wave coincide, between the concave mir-
ror and the metal dise, and cause a ver-
tical wave. H the detector is at one of
the places marked with white in the il-
lustration, the maximum strength of ve-
ception is secured. Between these places
one gets tone minima. These maxima
and minima correspond to the crests and
nodes of the vertieal wave.

Polarization Effects

The distinctive polarization of the
waves was shown by means of the Hertz
polarization grid. (See Fig. 4 and 4a.)
This grid consists of a row of parallel
copper wires, stretched 1 centimeter
(0.4-inch) apart on a wooden frame 40

e

200

centimeters (16 inches) square. When
this grid was placed in the path of radi-
ation between the transmitter and the
detector, with the grid wires perpendic-
ular to the electric field, there was no
influence on the reception. But when
the frame was revolved 90 degrees, so
that the wires lay parallel to the elec-
tric field, the radiation was almost en-
tirely shut off.

A further interesting experiment was
the rotation of the plane of polarization.
For this there were used a wire shape
made up of three copper rods at right
angles to each other, each 7 centimeters
long (that is, half the wavelength), If
the axis of the receiver rod was placed
perpendicular to the electric field F there
was no longer any reception. But, if the
wire shape was placed before the receiv-
ing rod in such a way that one of the
end-wires was parallel to the rod, recep-
tion could be clearly heard. In this case,
in fact, the first length of wire lay par-
allel to the movement of the electric field
and thus, by coupling, conveyed the pri-
mary oscillations into a direction per-
pendicular to the primary field; so that
there resulted a secondary electric field
F1 in this direction. (See Fig. 6.) This
may pe regarded as a model experiment
for the rotation of the plane of polariza-
tion by the flow of electrons.

A Tube Receives Its Own Waves

By two experiments, for the conclu-
sion, there was shown the possibility of
tube-reception. For this purpose, the
radiation sent from the tube was re-
flected back upon the tube. In one case
the metal screen above described was
used to do this; in the second case a
small linear resonator, 7 centimeters
long, was suflicient. It was shown that,
according to the position of the resona-
tor (i.e., the phase of the reflected radia-
tion) the plate current of the tube can
be modified. This experiment proves the
possibility of reception of a wave by the
very tube which sends it out and, at the
same time, constitutes an actual, visible
indicator of the operation of the tube.

Lately, Dr. Kohl and his co-workers
have even succeeded in making direc-
tional telephone experiments over an ex-
perimental distance of about 1,500

(Continved on page 248)
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The heavy line indicates the short

coupling rod, which would pick up a

signal in one of its sections; and,

by the flow of current, transfer the
signal to the detector.
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“REVOLVER” LELIMINATES

The newest German radio idea—the S-W coil “revolver.”
make contact with one coil at a ti

XPERIENCE has demonstrated,
during the last few years, that a
simple regenerative detector,
with one or two stages of audio

amplification, can always bring in some
station at a considerable distance, if the
receiver is well constructed. It is true
that distant reception with such a set, in
the vicinity of a local station, is limited
to those outside stations which have a
wavelength sufficiently removed from the
loeal's: while the use of a wavetrap and
loose antenna coupling reduces interfer-
ence, it also reduces the signal from the
desired station.

Matters are different when short-wave
reception is concerned; today a good
many broadeast stations put out the
same programs on short waves. How-
ever, short-wave reception of distant sta-
tions, including those in other parts of
the world, is much easier with simple sets
than that of stations in the bands above
200 meters. (In Europe, some very large
stations broadcast up to 2,000 meters.)

For short-wave work, an ordinary re-
generative detector will usually suflice to
give undisturbed distant reception, even
in the neighborhood of a local long-wave
transmitter. The prineipal problem is
that of obtaining coils to cover the num-
erous wavebands; but this can be solved

The fixed springs
me as it is revolved into position.

REVOLVING
/ DRUM

CONTACT
SPRING

End view of S-W coil “re-

Fig. 1.
volver,” showing contact spring F,
and six short-wave coils.

by special construction. We may either
change coils for cach waveband, or build
into the receiver a set used in connection
with a selector switch,

Today, built-in coils are in favor in
Germany. It is necessary, of course, to
introduce a good deal of complication into
the wiring by the use of the selector
switch; and there is also the possibility
of creating losses and ineflicient opera-
tion on short waves, through the pres-
ence of the unused coils and leads.

T ———

One thing seems certain—lthat
we are on the road to plug-less
coils, when it comes to short-
wave receivers. IHere are Iwo
ideas—the first, from Germany,
invalves the use of a revolving
coil rack; the second s sirular
but the coils are mounted dif-
ferently. Let’s have your “pluy-
less” idea.

An Interesting Deviece

An ingenious seolution is found in a
new device—the ‘‘coil revolver” illus-
trated here—which is made by the Fein-
mechanik Co., of Germany. It solves the
problem of switching from one waveband
to another in the simplest manner.

As everyone knows, in the regenera-
tive circuit we have a coupling or an-
tenna coil, a grid coil or secondary coil,
and a tickler or feed-back coil; and each
of these must have definite dimensions,
which are determined by the capacity of
the tuning condenser and the waveband
or frequencies to be covered. Since there
are various methods of regulating the de-
gree of coupling and regeneration, over
wide limnits, without altering the relative
positions of the three windings, those
needed for any given waveband may be
wound on one tube form.

In the “revolver” illustrated in Fig. 1,
a single revolving frame carries six such
coil forms, for six bands; the ends of the
windings of each coil are connected to its
contact points K, and one set of these at
a time make electrical connection with
the corresponding contact springs F,
which are fastened to the frame. By
turning the rotary frame R, any desired
coil may automatically be connected into
the ecircuit of the detector, where it is
tuned by the variable condenser.

Small Coils Used
It will be observed that the tubes used
as coil forms are very small—less than

 —
_%EE |

;z
P
Fig. 2,

Schematic hook-up of 5-ter-
minal ecoil in S-W “revolver” set.

sl —+—ll:i


www.americanradiohistory.com

Oct.—Nov,, 1930

PLUG-IN COILS

3% -inch in diameter; there are several
reasons for this. First, the fields of these
small coils are very restricted, and un-
desired magnetic coupling is thereby re-
duced to a minimum. Secondly, much
less wire is required than with coils three
or four times the diameter, though the
number of turns is two or three times as
great. The increased resistance caused
by using very small wire is not serious,
since it is compensated for by using re-
generation. The small fields of the coils
make it possible to build the whole system
very compaectly, without causing losses
from coupling with the unused coils,
For efficiency, it is absolutely necessary
to have perfect eleetrical construction of
the coils. The slort-wave coils are
space-wound; the longer wave bands are
covered by coils wound in narrow grooves
(like conventional R.F. chokes) to keep
down the self-capacity of the coils, the
greatest factor of losses. To put the
whole length of wire in a short winding
would create a high capacity, and there-
by weaken the effective signal strength
across the grid and filament of the tube.

Receiver Construction

The fundamental ecircuit of the regen-
erative detector is the familiar one of
Fig. 2, The grid coil is tuned by a
.000275-mf. condenser; a similar variable
capacity regulates the regeneration. To

Plug-Less

PRESENT herewith a general descrip-

tion and photographs of my short
wave coil selector. I noticed in the first
issue of your magazine a similar device
described, but 1 believe that my device
has a better mechanical system.

This device has been in constant use
for over six months end has never failed.
By pulling out the locking plunger, the
rotary can be spun around to any coil
desired. Just before the right coil is
reached, the plunger is released and will
snap into the hole in the disk, securely
locking the rotary. The rotary turns in
both directions.

The rotary shown has a wave length
range of 14 te 700 meters. The photo
does not show it, bat the tuning con-
denser has two secticns, spaced one-half
inch apart. A .00035 condenser was
used and the stator was cut so as to have
a .00015 section for waves from 14 to 150,
the entire condenser was in use from 150
to 700. These sections are thrown in or
out of circuit automatically by the small
switch, which operates by the cam on the
shaft. This cam coincides with the
proper coils.

A good grade of phosphor bronze

SHORT WAVE CRAFT
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Showing appearance

and small space oc-

cupied by the “re-

volver” coil selector

switch, when mount-

ed in 8-W receiving
set.

aveid the possibility of a short-circeuit
through the regeneration condenser, a
fixed blocking condenser is placed in
series with it, in the high-frequency plate
return. To use larger condensers, a
suitable fixed capacity may be connected
in series with each. The R.F. choke, be-
tween the plate of the tube and the out-
put, must be one of suitable inductance
and capacity values,

The alternate antenna connections pro-
vide for a .0005-mf. variable condenser
in the aerial lead-in; this may be
switched out, in order to effect closer
coupling with a short aerial, on longer
waves. This method of antenna coupling
also makes it possible to change the tun-

By JOHN MELICHAREK

spring should be used. The contact pins
should have no soldered tips but should
be filed with small ridges in order to

ing of the aerial and thereby eliminate

“dead spots” in short-wave work. In the
vicinity of a local station, a wavetrap
between the aerial (or ground) and the
set is desirable.

A variable resistor (about 600 ohms)
across the antenna coupling coil also per-
mits the regulation of the strength of the
input signal as desired.

It is desirable to regulate the grid po-
tential of the detector by means of a
potentiometer across the “A” battery; or,
if preferred, a variable resistor (50,000-
ohm) in the “B-+” lead, by regulating the
plate voltage, will accomplish a similar
purpose.

Short Wave Coil Tuning

produce a metal scratech which insures
perfect contact.
Three of these units can be connected

REMOVABLE COIL SELECTOR UNIT SECTIONAL VIEW
ToP . 10 TO 700 METERS
r
o | FOUR LEADS CAM
A RBJEQSD\?,NFCE)RT- y FROM CDIL
METERS
70 / BEARING
ONTR -1 ADJUSTING v
¢ OL‘1 SCREW
! G
K] © Y '
~ = "“LEAD FOR LARGE TEWITCH
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— SPRING TUNING
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Mr. Melicharek’s idea for the plug-less switching of short-wave coils is here

shown.

A cam mounted on the shaft, automatically changes the capacity

in cireuit.

o R canradiohistarEeom
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Above:

Front view, showing dial
with one of the waveband notations
on it, also holes for locking plunger.

At right: Edgewise view of Meli-
charek plug-less S-W coil switcher.

together on a single shaft as well as the
tuning condenser. Of course, this is only
possible through my latest invention, the
super system detector.

The entire unit can be housed in an
aluminum shield box Tx7x4 inches with
a removable top for inspection, and the
tensions on the contact springs can be
adjusted on the outside for future wear.

Here are some of the materials used
to help the experimenter along: auto-
mobile tire valves were used for bearings

SHORT WAVE CRAFT

and bushings, supports for the disk, rot-
ary and cam; a phone jack was used for
the switch; hard rubber panel material
was used for the disk and the cam was
made out of bakelite; a model “T"” Ford
exhaust nut was used for the rotary,
which had rubber insulation placed upon
it and truly centered. U. X. tube bases
were used for the coils; two of the plugs
were filed off and a small strip of bake-
lite was placed on the coil with two other
contact pins on the outside of the tube.

Oct.—Nov., 1930

Above: Front view of “plupless”
S-W coil switcher with springs
making contact with pins on end of
coil in use. As many pins and
springs as desired can be used.

On the longer waves the tickler winding
was placed on the inside of the tube.
No. 32 enameled wire was used on the
long waves.

There may be some doubt as to the
losses incurved on this device, but first
try it and then form your decisions. An
automatic selecting system may be used
on this device, controlled by a small in-
duction motor and a push button system
for the preferred waves.

What Amateur Radio
HAS DONE FOR FLORIDA

MATEUR radio in Florida has been

a great factor in the saving of many

lives and much property during the
West Indian hurricanes that have swept
over that state during the past years.
Radio played a big part in the hurricanes
of 1926 and 1928.

The first warnings of the former hur-
ricane came out on September 17, 1926,
and people along the coast began to pre-
pare for it. The storm was then ground-
ing ships off the Bahama Islands; by
nightfall it had reached the coast. The
wind reached a velocity of a hundred
miles per hour; buildings crumibled and
places of safety were torn away.

The storm appavently began to die
down, but only to gain a new start; this
time, it took everything in its path.
All wire communication with Miami was
cut off.

John V. Heish, an amateur of Miami,
then stepped into the picture, with an
improvised transmitter using a single
UX-210 tube and a score of “B” batteries.
An emergency ecall was sent out on 40
meters. Giffard Grange of Jacksonville,
was quick to connect with him, and take

By EDWARD MARKETTE

An interesting account of

how radio amateurs served

heroically in hurricane
Crisis.

a message from the Miami sheriff ask-
ing the governor of Florida for imme-
diate military aid. These two stations
kept an hourly schedule, handling mes-
sages for aid and news of safety.

Much eredit for the saving of life and
property is due Mr. Heish; he was faith-
ful till the end.

During the years since 1926, the ama-
teurs have learned to prepare ahead of
time, and they are now ready when dis-
aster comes.

The 1928 hurricane destroyed two
naval radio stations in the Virgin Isl-
ands and Porto Rico. Amateurs, using
the navy calls, got in touch with the
mainland.

Dana and Hallis, two amateurs of
Palm Beach, gathered an emergency sup-

e aastict R s

ply of storage and dry *“B” batteries,
and set up a transmitter in the fire sta-
tion, using such parts as could be had.
On came the storm, at such a high veloe-
ity that it began to crush houses and
carry pieces of solid stone through the
air.

Late in the afternoon, the antenna blew
away and the end of the building where
the transmitter was set up began to
crumble; its operators simply moved to
the other end and strung their antenna
inside. By morning the last of the storm
hit Palm Beach.

Dana and Hallis handled all kinds of
traffic. Relief transmitters were on the
way, but it would take them four days
to veach Palm Beach. During those four
days and nights either Hallis or Dana
was continuously at the key. All the
amateur stations of the south joined in
relaying messages from the isolated arvea.

Radio played its part well in those two
disasters; without it untold lives would
have been lost. The amateurs are grow-
ing in number in Florida, and in time
of need we look forward to them for
assistance.—FEdward Markette.
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Building a 20 Meter

Radiophone Transmitter
By R. WILLTAM TANNER-—-WSAD

IHE band of frequencies from 14,100
to 14,300 ke. has been open for
amateur radiophone transmission
only a chort time, but already many
records have been made and broken,
Daylight contacts on voice to Europe,
South Awmerica, Australia, etc., are alto-
gether possible. And, best of all, ex-
tremely high power is not necessary.
The technical difficulties encountered
in 20-meter phone transmission are many
and great; therefore, extreme care must
be given to the design and construction
of each individual part from the an-
tenna down through the R. F. units,
A. F. amplifier, power supply, etc.

General Considerations

Let us see what are the requirements
for 20-meter telephone operation. First,
the frequency of oscillations must be ab-
solutely steady, or phase distortion will
cause the signal to be unreadable at
the receiving station. Second, the plate
supply must be exceptionally well fil-
tered to eliminate any trace of A.C.
hum, which would ruin an otherwise
good note. Third, to cover the great-
est possible distances with the least
anount of interference to other phones
in the narrow 200-kc. band, a system
giving 100 per cent modulation on the
peaks must be employed. Fourth, the
audio amplifier should be capable of
stepping up the weak microphone cur-
rents without appreciable distortion.
Fifth, the antenna must be able to with-
stand fairly heavy winds without sway-
ing; or a condition very similar to fading
will be caused at the distant receiver.

Crystal Control Essential
The first requirement hars the use of
any type of self-excited oscillators, a
crystal-controlled unit being as essential
as an antenna. (It is doubtful that the

AFT VT2

The greatest thrill one can pos-
sibly experience n the whole
realm of radio today is to build
and operate a short-wave radio-
phone transmitier. A license
can be readily obtained and the
thrill of calling up vour friends
by radio-telephone will amply
repay vou for the trouble of
building the relatively simple
apparatus.

Supervisor of Radio will issue permits
to any stations not using crystal con-
trol.) A.C. hum can be eliminated, or
reduced to a negligible quantity, by prop-
erly constructing the high-voltage filter
and correctly balancing the grid returns
to the filaments. Either the constant-
current or the bias-variation system of
modulation may be used; both giving 100
per cent variation of the carrier when
correctly adjusted and operated. A con-
ventional type of audio amplifier can be
very easily constructed to give good tone
quality; provided high grade transfor-
mers are employed, in conjunction with
a good microphone. It is not impossible
to erect a 20-meter antenna that will
remain rigid in spite of the fact that
the wind may be blowing a gale.

In order to permit operation in the 85
meter phone band, a crystal having a
suitable frequency may be used; in such
an event the student of the subject will
note that two, suitable tuned, frequency
doublers will be needed to feed into the
output power amplifier.

The R. F. Section

Fig. 1 shows the R. F. portion of a
very eflicient and economical 20-meter
transmitter., This was built up in the

Fig. 3, at left, shows
the circuit diagram

TO
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500, +

B
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of the modulator and
speech amplifier. C,
1-mf., 1,000-volt con-
denser; Cl1, 1-mf,,
300 - volt condenser;
R, 2,500-ohm reduc-
ing resistor; RI,
2,000-ohm bias re-
sistor; R2, 100,000
ohms; R3, 60-ohm
center - tapped fila-
ment resistor; VTI,

MT
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+ 250 modulator tube;
VT2, 227 speech am-
plifier tube; AFC,
30-henry modulator
chokes; AFT, 3-to-1
ratio audio transfor-
mer; MT, modula-
tion transformer.
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form of a breadboard layout, and many
“kinks” had to be worked out before it
was put on the air. This process took
about a week; hut the results obtained
were entirely worth the time spent. One
of the greatest troubles encountered was
insuflicient excitation on the grid of the
power-output stage; this was finally
cured by increasing the plate voltage on
the oscillator and frequency-doublers.
Originally 135 volts were applied to the
plates.  After increasing this to 200,
the output of the last frequency-doubler
was high enough to swing the grid of
the “Type C” amplifier, operated far
below the plate-current cut-off point.
Feedback from one circuit to another,
and to the modulator unit, caused much
trouble at first. This was reduced to
a minimum by the generous use of R. F.
chokes and comparatively large by-pass
condensers, and by keeping the different
stages well separated. Winding L2, L3

500v+
MDA 4\ 75V. SOV,
PLATEY) ) § 4 ¢ BaT.

25V.
'r 4135V

4.5v.
T ?MCRD.

[beodoe

BT

" O
zelzla

Fig. 1. Layout of parts comprising
modulator and speech amplifier.

and 14 to a diameter of 1% inches was
also beneficial. Shielding is practically
out of the question from the amateur
standpoint; only by placing the audio
amplifier well away from the transmit-
ter and antenna lead-in could this type
of feedback be eliniinated.

Now for some details of the construc-
tion. The R. F. chokes and tank in-
ductances should first be wound. The
chokes indicated by RFC comprise 100
turns of No. 36 enameled wire on %-inch
wooden dowels; RFC1 have 150 turns
of the same size wire on -inch dowels,
and RFC2 have 200 turns. The dowels
are boiled in paraffine, to exclude mois-
ture, before winding.

The tank inductances are next in line.
L1 consists of 6 turns of fu-inch copper
tubing, space-wound on a piece of 2-inch
gas pipe and then slipped off (the turns
springing to a diameter of approximate-
Iv 2% inches). The ends are hammered
down flat, and a hole is drilled in each
for fastening to small General Radio



www.americanradiohistory.com

SHORT WAVE CRAFT

Oct.—Nov.,, 1930

RFCI1 L3 RFC.2 L4 RFC2
vrz | ',c4 F vyl el VT4 {
\ / \ / J
i 'y &
Tee - Terv.
| Bl
B
%
R.F‘.\Ct R.F.QZ 3
—— ~a %
[ { t R3) 500+
5 > ) ’? >—AAAN—)
11 -
T 1o
A SIS SIS L LI L oL LA I VNG T U wamn SV.
"iiim
500-
O

350 V.+FROM MOD.
O

"

Fig. 1, above, shows the radio frequency circuits of the 20 meter radiophone transmitter.

IL.—Antenna coil

L1—MPA tank coil

L2—nd frequency doubler coil
1.3—1st frequency doubler coil
L.4—Oscillator coil

C— 0005-mf. antenna condenser
C1—.00015 mf. tank tuning condenser
C2— .00005-mf. tank tuning condensers
C3—.002-mf. bv-pass condensers
C4—.00025-mf. coupling condensers

upright insulators. It might be well,
before winding, to sandpaper the tubing
and then paint it with airplane dope
or collodion to prevent tarnishing. The
antenna coil L also has 6 turns of tubing
wound in the same manner,

The inductances L2, L3 and L4 are
wound on Silver-Marshall “Tvpe 130P”
midget forms, using No. 18 enameled
wire and employing UY tube sockets as
mounting bases. Some experimenters
may scofl at their use; but it has been
worked out in practice that self-support-
ing coils of large wire give no better
results. As the power here is low, the
slight amount of loss, due to the bakelite
forms, is negligible.

Second Frequency Doubler

The second frequency-doubler tank in-
ductance L2 consists of 10 turns, spaced,
of No. 18 enameled wire. The lower
lead (near the slot) goes to the “G”
prong and the top to “P”; a tap is taken
off at the third turn from the bettom,
and is connected to the “C” prong. The
small section is used, in conjunction with
condenser NC, for neutralizing the plate-
grid capacity of the ’10-type amplifier
tube.

The first frequency-doubler plate coil
L3 has 13 turns of No. 18 enameled wire,
spaced-wound. The lower lead goes to
the “C” prong and the upper to “P.”

L4, the oscillator plate inductance, has
25 turns of No. 18 enameled wire, close-

C5—.005-mf. by-pass condenser

NC—.000025-mf. neutralizing con-
denser

R—60-ohm center-tapped filament re-
sistors

R1—2,000-ohm 25-watt Truvoelt bias
resistor

R2-—5,000-0ohm grid leak
R3—10,000-ohm 50-ma. reducing re-
sistor

wound. Connections to the contact pins
are the same as for L3.

The sockets are wired into circuit as
shown in Fig. 1.

The Oscillator

The oscillator uses a series-feed tuned-
plate circuit, the frequency being deter-
mined by the crystal in the grid circuit.
The frequency of the crystal should be
between the limits of 3,525 and 3,575 ke.
Bias is supplied to the grid through a
5,000-0hmm grid leak in series with an
R. F. choke. A .002-mf. by-pass con-
denser and an R. F. choke keep the R. F.
currents in their proper channels. The
tank tuning condenser has a maximum
capacity of .00005-mif.

The output of the oscillator is fed
to the first frequency-doubler through a
.00025-mf. coupling condenser. A fre-
quency-doubler must be operated with a
high negative grid bias, generally below
the plate-current cut-off, if high output
is desired. The cut-off point for a "12A,
with a plate voltage of 200, is obtained
with a bias of approximately 25 volts.
Probably a bias of 35 to 40 volts will
be sufficient to give an output high
enough. The 2,500-ohm, 25-watt “Tru-
volt” resistor R1, connected in the “B—"
lead, is employed for this purpose. The
plate tuning and by-pass condensers are
exactly like those in the oscillator.

The first frequency-doubler is eoupled
to the second through a .00025-mf. con-
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RFC—20-meter R. F. choke
RFC1—40-meter R. F. choke
RFC2—80-meter R. F. choke
VT1—210 modulated power amplifier
tube
VT2—112A frequency doubler tube
VT3—112A frequency doubler tube
VTi4—112A oscillator tube
CRY—Crystal

denser; this tube also obtains its bias
voltage from R1. The tank tuning and
by-pass condensers are the same as in
the preceding stages.

The modulated power amplifier is
somewhat ditferent. Neutralizing is nec-
essary, since both L1 and L2 are tuned
to the same frequency. The tank circuit
is of the high-C type in order to reduce
to a low value the amplitude of the
second harmonie. (For this reason, cop-
per tubing is employed for L1; because
the currents flowing in the L-C circuit
are comparatively high.) This tube is
operated with a negative grid bias, ad-
justed to a value which results in the
power output varying as the square of
the plate voltage; in other words, as
a “type C” amplifier. This is a neces-
sity when constant current modulation
is used. Generally a bias twice that
needed for plate-current cut-off is re-
quired. For a '10 tube, with a voltage
of 350 to 400 volts on the plate, this
will mean approximately 90 volts nega-
tive. This is easily obtained from “B”
batteries; the small sizes being quite all
right, since the current drain is prac-
tically zero.

A peculiar by-pass condition exists in
this stage. The condenser, connected
from the low potential side o L1 to
the center of the filament resistor, should
not be too large; or the higher audio
frequencies from the modulator will he
cut off. A capacity of .00025-mf. is a
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Fig. 2, at left, shows the
arrangement of the radio

r—_:, SV.FIL.

frequency end of the radio-
60 o) [66 6 &) phone transmitter on base-
VT VT2 vT 3 VT4 board and panel. The size
®A’ A ¥ » of the baseboard is 10 x

@ ® @ 28 inches.
L2 L3 'C(R?/ Fig. 5, at right, shows
" / Ao “transmission line” and
C1 2 ce aerial for lqsehwith tthe 20
% e . meter radiophone ftrans-
/ %’( = mitter here deseribed by

= —— Mr. Tanner.
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maximum, and a lower value, such as
.0001-mf.,, will possibly give a better
quality of speech.

The tuning condenser C1 has a maxi-
mum capacity of .00015-mf. and may
be of the receiving type.

Layout of Apparatus

The parts are mounted on a 3;-inch
wooden baseboard, 10 by 28 inches, which
allows sutlicient space for all of the
parts without overcrowding. Three 2-
inch sub-panel brackets are fastened to
the underside. The layout of the various
stages is depicted in Fig. 2.

All R. F. chokes, by-pass condensers
and resistors are located underneath the
baseboard, where they are out of the
way. In wiring, all R. F. leads should
be run first and then the “A,” “B” and
“C” wires.

The modulator and speech amplifier
are next constructed. The circuit diagram
is given in Fig. 3. The modulator em-
ploys a type-’50 tube, operated from
the 500-volt supply, with a 90-volt
“C” bias obtained from the modulated
power-amplifier’s “C” hattery. The two
constant-current chokes AFC have an
inductance of 30 henries each at 85 m.a.
C is a coupling condenser of 1-mf., 1,000-
volt rating. Resistor R is used to drop
the plate voltage of the ’10 tube to 350
volts; a value of 2,500 ohms being cor-
rect here. A 1-mf., 300-volt by-pass con-
denser is connected across the bias bat-
tery. Current for the filament is taken
from the same source as that which sup-
plies the ’'10.

Speech Amplifier

The speech amplifier employs a '27
heater-type tube coupled to the modu-
lator with a high-grade audio trans-
former, which has a turns ratio of 3
to 1, Grid bias is obtained by taking
the voltage drop across a 2,000-ohm re-
sistor R1 (by-passed by a 1-mf., 300-volt
condenser) in the cathode lead. Any
good quality microphone transformer
may be used; its secondary should be
shunted by a 100,000-ohm resistor of
the grid-leak type. The plate voltage
should be supplied from some external
source, such as batteries or a receiving
“B" eliminator. A 60-ohm resistor is
connected across the filament with the
center tap grounded to “B—."

When choosing a microphone, do not
use anything that happens to be handy;
but purchase one designed especially for
radio-telephone work. Upon this device

o

depends largely whether other amateurs
will consider your station a good or
poor one.

The parts for the modulator and
speech amplifier are mounted on a base
8 by 10 inches, which also has sub-
panel brackets fastened to the under
side. As in the R. F. unit, all resistors
and by-pass condensers are located un-
derneath. The layout is shown in Fig. 4.

No details for the power supply will
be given; as these can be purchased
almost as cheaply as they can he made.
A voltage of 500, at approximately 150
milliamps., will be required for the
plates. Three filament windings are also
needed—7.5, 2.5 and 5 volts.

The Correct Aecrial Important

Before going into the adjustment and
operation details, this important matter
of a suitable antenna should be thor-
oughly understood. The wire length
MUST be correct for the crystal used,
or maximum power will not be radiated.
To determine the right size, use the
following formula:

117,000
Length in feet

Freq. of erystal in ke.

As an example, suppose the fundamental

frequency of the crystal is 3,525 ke.:
117,000

3,525

The length of the feeders from the
coupling coil to the antenna is not so
critical; 30 feet is about right, with the

33.19 feet.

IN OUR NEXT ISSUE

A 17-TUBE
S-W RECEIVER

antenna tuning condenser shunted across
the coupling coil L.

The feeders should be separated ap-
proximately 10 inches, on wooden spread-
ers, boiled in paraffine, placed every four
feet. Enameled hard-drawn copper wire,
No. 12 or 14, is best for both antenna
and feeders, insulated with either pyrex
or glass. The antenna proper should
be at least twenty-five feet above the
ground, and pulled as tight as possible.
The feeders also should be stretched
tight. The construction of this system
is shown in Fig. 5.
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How to Use Tuning Lamp

The adjustment process requires con-
siderable care, if maximum results are
desired. A little device known as a
tuning lamp is needed; this consists of
a 2.5-volt flashlight bulb connected in
series with three turns of No. 18 bell
wire, 2 inches in diameter. First the
filaments of the R. F. tubes are lighted
and the bias resistor R1 set at nearly
maximum. The high-voltage is connected
to the oscillator and first frequency-
doubler. Then couple the tuning lamp
closely to L4, and adjust the oscillator
tuning condenser until the lamp lights
brightest. Remove the lamp and couple
to L3; then vary the tank condenser
for highest output. Connect the “B-4-”
to the second frequency-doubler and tune
as before; a slight readjustment of the
resistor X1 may cause the lamp to in-
crease in brilliancy.

Neutralizing the modulated power am-
plifier is next. Connect the 90-volt “C”
battery (but not the high voltage) and
place the tuning lamp close to the plate
end of L1. With NC set at zero, SLOWLY
vary the tank condenser until the lamp
shows a faint glow. Then increase the
capacity of NC to the point where the
lamp cannot he made to show even the
slightest signs of light at any setting
of the tank condenser. The plate-grid
capacity of the '10 is then neutralized.

The plate voltage may now be con-
nected and the lamp LOOSELY coupled
to L1. Readjust the tank condenser for
highest output. If an 0-to-50-ma. milli-
ammeter is available, connect this in the
positive high-voltage lead. The current
on the '10 should be around 18 to 25
mills., providing the grid excitation is
sufficient. [If the current is under 18
mills., slightly readjust all of the pre-
ceding tank condensers and the fre-
quency-doubler bhias resistor R1. When
this is done the '10’s plate current should
be normal.

Now tune the antenna circuit for high-
est radiation. As the exact length of
the feeders will vary at individual sta-
tions, resonance may not be found with
the parallel connection of C. It will
then be neeessary to use either two con-
densers of equal capacity, or two loading
coils of 5 turns, in each of the feeder
leads. At the point of resonance the
’10’s plate current will rise to approxi-
mately 25 to 35 mills.

After all of these adjustments are

{Continued on page 251)
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Building 75-Watt Transmitter

Ilustrated and Described in Our Last Issue

HERE is a considerable demand for
Ta medium-powered, short wave trans-
mitter to be used either for code
or phone work, especially for use on

00035 MF D5,
G a—— ANT. METER
0-3 AM

<~ ANT. COIL

SHIELD~

Ux-852
¢

-——
o

By JERRY GROSS

2007T. 3/2°DiA.

| OSC. IND.
1.00025MF. ‘

RFC/ 00 M.A‘ |

-002MF.
s

AMPLIFIER

([200T. 3a"DlIa

_j C+
20,000 OHMS

S5,
215,000 0HMS

"

~ a8
002 MF.

A— A+

POWER AMPLIFIER

+
2000

MASTER OSCILLATOR
Diagram courtesy of Leed's Radio Laboratories.

Hook-up of 75 watt “code” transmitter described on page 125 of last issue.

small boats, including private yachts, In
the last issue of this magazine, photo-
graphs and schematic diagrams were
given of a 75 watt transmitter for oper-
ation on 80 meters, but of course the
operating wavelength can be changed by
using different inductances.

Herewith is presented a hook-up dia-
gram for the 75 watt transmitter, in-
cluding power amplifier and master oscil-
lator, with the values of the various
coils, chokes, and condensers specified
thereon. The maximum scale readings
for the meters in the antenna and other
circuits are also specified.

This transmitter may be used with a
phone modulator unit and the manufac-
turers of this set supply this modulator
and the proper tubes when desired. As
explained in the last article, the high
frequency connections in the oscillatory
circuits are made either with heavy
woven, flexible metal ribbon, or else with
copper tubing. Jewell meters are used
in this transmitter and the condensers
are of the Cardwell make. This trans-
mitter may be used with any desired
type of efficient short wave aerial and
a counterpoise; or a ground may be
utilized if desired. For code transmis-
sion the transmitter shown in the dia-
gram uses a telegraph Kkey connected
across the terminals marked “key,” and
a 500-ohm resistance in series with a
1-mf. condenser serves to minimize any
spark at the key.

A UX.852, 75 watt tube is used in
the amplifier stage, while the oscillator
calls for a UX-210 tube. The antenna

circuit requires a .00035 m. f., double
spaced, variable condenser and an an-
tenna meter reading 0 to 3 amps. The
antenna inductance comprises 6 turns of
fs-inch diameter copper tubing, wound
with a diameter of 3 inches (inside
diameter).

IN OUR NEXT ISSUE

Possibilities in Amateur Television
on Short Waves, by C. H
Nason.

A 17-Tube S-W Receiver of Trans-
Atlantic Range, by Dr. Fritz
Noack (Berlin).

Transmitting at a Wavelength of
10 Meters, by A. Binneweg, Jr.

Theory and Construction of Audio
Amplifiers, by A, R. Haidell.

A Single Control Short Wave Re-
ceiver.

A Sensitive and Selective Short
Wave Receiver, by R. William

l Tanner, W8AD.

The Hartley Short Wave Transmit-
ter, by Lester C. Kirsch.

A Slide Rule for Computing Inter-
national Time.

The New Tanner Audio System.

The Amateurs Short Wave ‘“‘Spe-

cial” — Handy and Simply
Built S-W Receiver. By Frank
Sobiech.
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The amplifier tuning inductance is
shunted by a .00035 mf., double spaced,
variable condenser. The amplifier in-
ductance, for 80 meter operation, com-
prises 14 turns of {s-inch diameter cop-
per tubing, wound to have anm inside
diameter of 3 inches. The grid end of
this inductance is eonnected through a
50 M. M. F., double spaced, variable con-
denser, used for neutralizing purposes.
A .002 fixed condenser joins the negative
filament of the amplifier to the top end
of the radio frequency choke coil R F C.
This choke coil comprises 200 turns of
number 26 D, S. C. copper wire, wound
on a bakelite tube % inch in diameter.
In series with this choke and the switch
leading to the B-plus 2,000-volt terminal,
is a milliammeter with a scale reading
up to 300 M. A. Connected between the
C-minus terminal and the grid of the
amplifier tube is a radio frequency choke,
one made by the General Radio Company
being used in this case.

The amplifier stage so far deseribed 1s
not shielded, but the master oscillator
stage is shielded in a substantial alumi-
num can, fitted with a tightly closing
cover. Looking at the oscillator hook-up,
we note that the grid lead from the
amplifier passes through a .00025 fixed
condenser and thence to the top or ad-
justable clip on the tuning inductance.
This oscillator inductance comprises (for
80 meter operation) 15 turns of % inch
diameter copper tubing, wound to have
an inside diameter of 2% inches. It
should be mentioned that all the copper
tube wound inductances have their turns
spaced % inch apart, with the ends of
the tubing flattened out and drilled with
a hole to permit mounting them on por-
celain insulators. Electrical connections
are also made to these terminals as per
diagram, sweating the ends of the cop-
per ribbon or strip into suitable lugs
for the purpose.

The oscillator inductance is tuned by
a .0005 single spaced, variable condenser.
The lower end of this inductance ts con-
nected to the grid of the oscillator tube
through a .002 fixed condenser, shunted
by a 15,000-ohm resistance. In series
with the plate and the upper end of
the inductance is a .002 fixed condenser;
the plate is supplied with high voltage
from a dynamo or other source, through
a radio frequency choke comprising 200
turns of number 26 D. S. C. copper wire,
wound on a bakelite or other tube %
inch in diameter.

A milliammeter with a scale reading
up to 100 M. A, is connected in series
with this choke and a 20,000-chm re-
gistance. This resistance is composed
of two 10,000-ohm resistors, rated at 200
watts, and both resistors connected in
series.
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Experimenting wit: Short Wave

Regenerative Receiving Circuits

The author answers many imporiant queslions
which are frequently asked by ithe beginner 1n
For example: I hat is
the cause of dead spots on the tuning and re-
generative control dials and how may they be
removed? W hat is the effect of overloading an
oscillator? W hat is “absorption” conirol of re-
generation and how is it employed?

short-wave reception.

LTHOUGH, strictly speaking,
there have been very few revo-
Iutionary departures in radio de-
sign lately, the wide-awake fan

is still ever alert for a new application
of existing ideas which will produce new
effects or better results at small cost.
While casting about for some new way
to control the regeneration of short-
wave receivers, without changing the
tuning or other circuit factors at the
same time, as most regeneration controls
do, the writer hit upon the idea of utiliz-
ing an effect which, ordinarily, causes
trouble in short-wave sets.

The Cause of “Dead Spots”

Every short-wave fan, perhaps, at one
time or another, has noticed that there
occur at certain dial settings so-called
“dead spots,” or narrow - frequency
bands; over which either the set can not
be made to regenerate at all by means
of the regeneration control, or an un-
usually large increase in its setting is
necessary. These dead spots are caused
in a variety of ways, and they may also
be eliminated if their cause and nature
is thoroughly understood. It may be well

-

INCREASE
:’FEED- BACK",

] REGENERATION
= CONTROL

Fig. 2. As the regeneration control

dial is moved over greater angle,

there is an increased output, and to

meet this condition there must be a

similar increase in *“feed-back”™ until
a limit is reached.

.\ 4 . ‘\.— V

By CLYDE A. RANDON

Short-wave receiv-

ing set used for

experimental pur-

poses by the author.

Note its extremely

low-loss construc-
tion.

to consider this first, before desecribing
the system of regeneration control which
has proved so effective for short-wave
work.

A ““dead spot” on the tuning scale of
a receiver means simply that, at the fre-

VARIOUS SLOPE

INCREASING POWER
NECESSARY 10 |

VERTICAL

T,
P A A A AT 7 LRIt

“lEvEL eround |

l

Fig. 1. As the steepness of the

ineline becomes greater, increasing

power must be applied, whether it’s

power from a car or that from an
oscillator.

quency corresponding to that dial setting,
the receiver does not oscillate properly.
A regenerative receiver, for the purpose
of studying “dead spots,” may be con-
sidered simply as an oscillator. The
truth of this classification is quite ap-
parent to all who have heard the squeals
of nearby sets (really miniature tube
transmitters) on the longer broadcast
waves, If a dead spot is found, there
exists a condition which prevents oscil-
lation at the frequencies corresponding
to the dead-spot.

Any oscillator can produce only limit-
ed power up to a certain point; beyond
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this, the output drops rapidly and,
finally, the oscillator ceases to operate.

A Simple Analogy

This is a condition similar to that ex-
isting when an automobile is climbing a
hill in “high gear.” The car can easily
run on the level, or even on a slight
“grade,” but there is a limit to the
grades which any car can climb with a
given gear (such as high gear). An os-
cillator is an electrical device capable of
furnishing power; it supplies electrical
power, as an autoinobile furnishes
mechanical power,

Beyond a certain up-grade, the auto-
mibile can no longer supply the power
required to overcome the pull of gravity.
Its engine has a certain amount of
power and no more.

A vacuum-tube oscillator (really an
electrical generator which can furnish
alternating current at even the highest
frequencies) can supply power up to a
certain amount; but above that it cannot
operate.

An automobile of low power can make
certain grades in high, and a more pow-
erful car even steeper grades. A low-
power vacuum-tube oscillator can supply
a certain amount of power, and thén it
becomes overloaded and stops. A more
powerful oscillator can, however, supply
a heavier load without stopping on the
“grade.”

Some drawings will make the analogy
clear: in Fig. 1, various grades are rep-
resented. The smaller grades can be
made easily by an ordinary car, even
in high gear; but a certain limit is soon
reached heyond which the motor labors
badly. There is a certain limit beyond
which the ineline is too great and the
motor simply cannot supply the needed
power; so it must stop.
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Fig. 3. “The electrical ‘hills’ rise

higher and higher”-—the arrow at

left indicates induced current; the in-

put of power increases as the square
of the current.

Fig. 2 shows a similar condition for
an oscillator such as the tube in an or-
dinary short-wave regenerative receiver.
If a given tuned circuit (like an ordin-
ary wavemeter) is brought closer and
closer to the secondary coil in the set,
the “peak’” of current (induced in the
external tuned civcuit by the secondary
tuned circuit of the receiver) rises; that
is to say, the power drawn from the os-
cillator increases. In fact, for a given
tuned eircuit, the input of power in-
creases as the square of the current in-
duced in it. Thus, as the hill becotmnes
steeper (corresponding to the peaks of
current shown in Fig. 3) the power
transferred increases rapidly. At a cer-
tain point, the oscillator can no longer
supply the output required and the set
simply stops oscillating (giving a click
in the phones, which is very familiar to
those who have used the “click method”
of calibrating a wavemeter).

The Electric “Throttle”

When a tuned circuit is brought grad-
ually closer to the secondary tuned cir-
cuit (try it with your short-wave wave-
meter; you should have one, if you
haven’t), the setting of the regeneration
control must be increased, so that the
oscillator shall not stop oscillating too
quickly. For each setting of the regen-
eration control, there is a certain limit
to the power which can be supplied. The
regeneration control is like the gear-
shift on your car; lower gears allow
steeper grades to be climbed, and more
feed-back allows more power to be sup-
plied without stopping oscillation.

As the tuned circuit is coupled more
closely to the oscillator, the induced cur-
rent increases. If a sensitive current-
indicator were included in a wavemeter
circuit, curves such as those shown in
Fig. 3 would be obtained. The curves
with the lowest peaks correspond to the
gentler slopes in the case of the auto-
mobile.  Just as, mechanically, the
power must be increased to overcome
increasing grades, the electrical hills rise
higher and higher as the coupling is in-
creased.

This discussion is, first of all, about
ordinary short-wave regenerative receiv-
ing circuits; but, in radio as in any-
thing else, one cannot avoid comparisons
with other interesting and related phe-
nomena when a detailed study is made

SHORT WAVE CRAFT

of a useful effect. The amateur opera-
tor will immediately see the application
of the above phenomenon to his trans-
mitter. As the coupling between the
antenna and the oscillator coils is in-
creased, the energy transferred becomes
greater and greater until, at a certain
eritical coupling value, the oscillator will
“plop” out of oscillation; simply because
it can no longer supply the power de-
manded of it.

Any circuit tuned to resonance with
an oscillator absorbs energy from it; if
this absorption is too great for the
power of the oscillator considered, the
latter cannot operate properly. This is the
reason for the “dead spots"” on the dial
of a short-wave receiver; there are
tuned circuits which absorb power at
those frequencies; and this requires a
shift in gears (increased regeneration-
control setting) in order to make the
electrical grade,

What Circuits Cause Dead Spots?

There are various ways in which these
dead spots can be produced on the dial

of the set. Let us consider first the
e

AUDIO
: RFC AMPLIFIER
k I

Fig. 4. Circuit diagram of a con-

ventional short-wave receiver. The

filament battery and amplifier con-

nections are omitted to simplify the
diagram.

common causes. Fig. 4 shows the well-
known regenerative circuit used in a
majority of short-wave receivers; the
method of coupling to the antenna is
also generally employed. Only the es-
sential connections to explain the cause
and elimination of dead spots will be
considered here, The antenna, with its
coupling coil L, is tuned by its total dis-
tributed capacity to a definite frequency,
as determined by the values of inductance
and capacity in the antenna circuit. If
these values are such that the “natural
frequency” is the same as that of the
regenerative receiver, no oscillations can
be produced, ordinarily; or else a large
increase in the setting of the regenera-
tion control will be necessary.

The antenna system causes dead-spots
also at the harmonies of its natural fre-
quency; but these are less pronounced
and not so disagreeable, because the re-
generation control setting need be in-
creased only slightly for these.

The regeneration-control condenser,
however, has a limited range and can-
not be increased very far before its en-
tire range has been covered; so that the
receiver will no longer oscillate, This
is especially troublesome for code work;
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because a receiver in a non-oscillating
condition cannot pick up continuous-
wave stations. The incoming frequency
must “beat” with the oscillator (a re-
generative detector is simply an oscilla-
tor, performing the function also of a
detector) frequency to supply an audible
note. TFor broadcast work, on the other
hand, the medulation supplied by the
microphone allows the voice to be heard
in a non-regenerative set. In any case,
however, the sensitivity is greatly re-
duced, and the volume and selectivity,
as well, when a bad dead-spot is en-
countered on the receiver dial.

Resonance of Open Coils

Dead spots are caused also by the
radio-frequency choke RFC, in the set
itself, or by apparatus near the receiver.
It is possible to obtain dead spots from
choke coils or tuned circuits near the re-
ceiver; and it is not necessary for a cir-
cuit to he closed upon itself in order to
produce a “tuned” circuit.

In Fig. 5, we have two tuned circuits,
each with a definite natural frequency,
determined by the inductance and ca-
pacity of the circuit. At A, “lumped”
capacity is represented; such a capacity
can be created by a fixed condenser.
At B, a similar circuit is shown; the dis-
tributed capacity (between the turns of
the winding of a coil) may be sufficient
to tune a coil to resonance at some fre-
quency on the receiver dial of an ordin-
ary short-wave receiver.

Since every coil has some distributed
capacity and, of course, inductance, it
must have a natural frequency of its
own. Thus a single coil (perhaps an
unused honeycomb coil or, sometimes, an
unused plug-in coil) tuned to some fre-
quency within the range of a short-
wave receiver, may cause a marked dead
spot to appear at one point on the re-
ceiver dial. But this is not all: the
tuned circuit so formed will resonate at
harmonies of this frequency; so that it
is possihle for a single coil to produce
several annoying dead spots on the dial
of a sensitive short-wave receiver.

For best results one should be careful,
therefore, to remove from the vicinity of
« short-wave receiver all unused coils
and other parts.

Chasing “Dead Spots”
Assuming that all apparatus kas been
removed from the immediate vicinity of
the receiver, let us consider various
means for removing all dead spcts from

.....................

vy 5 r

-

Fig. 5. “Dead spots” can be pro-

duced by nearby circuits. A shows

a parallel circuit of inductance and

lumped capacity; B is a similer cir-

cuit, tuned to a definite frequency

by means of its inductance and dis-
tributed capacity.

A
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the dial. Since a dead spot is caused
by resonance, it will, in general, be pos-
sible to remove such resonance by de-
tuning the circuit causing the trouble,
For example, if an external wavemeter
circuit is off tune with the receiver, its
presence cannot be detected electrically;
although the wavelength has simply been
shifted. It is possible not to remove a
dead spot entirely, but to shift it (as
by a condenser in series with the an-
tenna) to some frequency which is not
covered by the receiver dial. In sets
employing plug-in coils, the dead spot
may reappear when a different coil is

e
c (]
it
L L ==y
c2
Fig. 6. “Dead spots” can often be

removed from a receiver dial by de-
tuning the antenna circuit with a
variable condenser at C. This con-
denser can also be used to control
regeneration.

plugged into the receiver; but, if the
series condenser in the antenna circuit
is variable, the dead spot can again be
shifted outside the new tuning range.
(Fig. 6.)

Now that the nature ¢f dead spots
is known, other niethods will suggest
theniselves for removing them from the
tuning scale. A fixed condenser in series
with the aerial will shift the spot to
another frequency. If a switch is ar-
ranged so various values can be selected
(as shown in Fig. 7) a very flexible
arrangement is provided.

Another way, if but a single tuning
range is used, is to increase or decrease
the turns in the primary of the antenna-
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coupling coil. An increase in the num-
ber of turns in the antenna coil (which
has, normally, no effect on the frequency
to which the receiver tunes) will move
the dead spot (in wavelength) upward
on the dial. A decrease in number of
turns will increase the natural fre-
quency of the antenna circuit.

Any R. F. choke is liable to cause
dead spots at certain frequencies; home-
made chokes often give pronounced reso-
nances, and the manufactured article is
not entirely free from these effects. It
is possible to shift the resonance to
some frequency which is less used in
reception. Turns are easily removed
from, or added to, a home-made choke;
but it is perhaps best to leave a manu-
factured choke as it is.

Chokes cause more trouble in soine
parts of a circuit than in others; for
example, it is in general better to con-
nect the choke as shown in Fig. 4 than
directly to the plate of the tube, as
required in some circuits. Poor chokes
cause the telephone cords of a receiver
to be “alive”; when tuning in a distant
station, troublesome wave-changes are
also caused.

Value of Antenna-Capacity Control

A tuned antenna may be used to con-
trol the regeneration in a short-wave
receiver. Any regeneration control must
be such that the detector can be brought
in and out of oscillation smoothly; with
proper adjustnient, this can be done with
an ordinary antenna series condenser.
This eliminates one condenser within the
set itself, if so desired, and reduces
greatly the effect of the regeneration
control on the tuning, However, al-
though the scheme can be used at any
frequency, and for code as well as broad-
cast reception, it works hest over a nar-
row range. For this reason, it is usually
best to use it in conjunction with the
ordinary regeneration control already in
the set. The latter is then used for
rough adjustments and the antenna con-
trol for finer, natrow-band tuning, as
when searching for stations overseas.

One of the chief advantapges of this
method is that it lessens the detuning
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effect of the regeneration condenser on
the secondary circuit, which usually
makes it difficult to tune in distant
bhroadcast stations for best quality. Not
only does the use of a tuned antenna
make negligible the detuning effect, but
it actually increases the sensitivity.

Effect of “Absorption” on Circuit

The underlying principles of this meth-
od are of interest. This system can be
compared with “absorption” control of
regeneration, by the use of a separate
“wavemeter” circuit tuned to resonance
with the secondary circuit, without any
additional apparatus.

The absorption method of control is
essentially a “losser” method and equiva-
lent, in its effect, to increasing the re-
sistance of the tuned circuit to a point
at which oscillation is barely produced;
such procedure is hard on the signal

| =~ —l

Fig. 7. Arrangement for shifting

the natural frequency of the antenna

circuit to remove “dead spots” to
other frequencies.

strength. Adding regeneration, on the
other hand, is equivalent to reducing the
circuit’s resistance.

The reason why absorption-control does
not usually work so well is that the
usual short-wave parallel circuit has low
losses, and thevefore a sharp resonance-
peak. Consequently, as the condenser
dial is rotated, the tube will suddenly
“plop” into and out of oscillation (due
to the rapid rise to a peak of the feed-
back energy), and the smooth control,
so essential in a short-wave regenerative

(Continued on page 247)

Reproducers and the Output of Power Stages

N estimating how many speakers may

be employed with a power amplifier
for best results, the engineering staif
of the Radio Receptor Company, New
York, suggests that three-quarters of a
watt be allowed for each magnetic cone,
two to four watts for each dynamic cone,
and five to eight watts where an air
column is used with a dynamic unit.
One will note that the undistorted maxi-
mum output of a ’71A tube with 180
volts on the plate and 43 on the grid
(A.C. operation) is 700 milliwatts, or
about three-quarters of a watt. That
of the ’10 tube with 425 volts on the
plate is twice as great—a watt and a
half—and this is slightly exceeded by
the new ’45 with 250 volts “B” and 50
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“C.” The ’50, the largest of receiving
tubes, has a watt and a half at 300
volts plate; two and a third watts at
350; three and a quarter at 400; and
more than four and a half at the maxi-
mum of 450 volts with a grid bias of 84.

When two matched tubes of any of
the types described above are used in
push-pull, the level of undistorted output
is more than doubled, because the tubes
working together in this circuit mutually
correct certain causes of harmonie dis-
tortion. The output of the two tubes,
therefore, may be computed for this
purpose as 2.8 times that of one only—
or, say, about two watts for two 7T1A’s
in push-pull.—Courtesy Radiocraft.
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Walter J. Colpus, of Pontiac, Mich,,

owner and operator of the elaborate

Short Wave Station shown in the ad-

jacent picture. His call is W8BRS.

Mr. Colpus is secretary and treasurer
of the “Chair Warmers’ Club.”

INCE the days when radio was
“wireless” and a deep mystery to
all but a few hundred amateur and
ship operators, there have bheen

clubs where those interested might gather
to discuss the merits of a new hookup
and exchange ideas with other experi-
menters, With the advent of the factory-
built receivers, however, the societies
composed of broadcast listeners suffered
a severe blow and, along with home set
building, they gradually faded from the
picture. Only in the field of short-wave
transmission and reception does the radio
club still floorish and, of them all, there
can be found no livelier or more unique
group than that of the “Chair Warmers"”
—an organization made up entirely of
“shut-ins” who operate their own licensed
amateur stations, or junior members who
are preparing for licenses.

You who have tired of the unchanging
monotony of programs from stations in
the regular broadcast band, and are he-
coming interested in the newer field of
short-wave reception, have some realiza-
tion of the thrill these crippled amateurs
receive from their hobby; but the mem-
bers of the Chair Warmers’ Club will tell
you that, only by operating your own
“ham” station, can you learn the real
pleasure to be derived from short-wave
experimenting.

The Thrill of “DX” on Short Waves

While the broadcast listener sits, im-
patiently turning the dial of his expen-
sive all-electric recciver from station to
station, picture if you can, these “shut
in” amateurs. One is sitting in his wheel-
chair with headphones on, and a rapt ex-
pression on his face as he slowly tunes
across the forty-meter ham band. Every-
thing in the United States is local to him;
so he's trying to bring in a station in
Chile which he has “worked” several
times at this hour. Suddenly he flips a
switch and begins tapping a small tele-
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to the
CHAIR WARMERS’

CLUB

An Organization Operated By and For the Pleasure of Shut-Ins
By CHARLEY R. ESTES, WOFYM,

Star Correspondent of the Clubd.

Amateur Radio Station WBBRS, Headquarters of “Chair Warmers’ Club.”
Relay Station of American Radio Relay League.
Station.

graph key on the table in front of him.
He is talking to his “pal” thousands of
miles away; and the fact that he knows
only a few words of doubtful Spanish,
while the Chilean is almost equally un-
acquainted with the English language,
only makes their friendly chat the more
interesting. The radio “Q” signals are
the same in .11 languages, and may yet
do more to promote friendly relations be-
tween the different nations than all the
peace conferences.

Out in Ohio, another member lies flat
on his baek, working away industriously
with soldering iron and pliers on some
piece of radio equipment. He is tempor-
arily off the air—not because of a break-
down, but because he has figured out a
new kink which he thinks will enahle him
1o “get out” farther, and has dismantled
his transmitter to make the change with-
out a moment'’s delay.
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Official
Army-Amateur Radio System

Operator, Mr. W, J. Colpus.

Yes—They Have ''hone Transmitters,

Too

Most amateurs, those in the C.W.C. in-
cluded, communicate with each other by
telegraphy; but an Illinois member, who
spends much of his time in bed because
of “TB,” has a ’phone transmitter that
would be the envy of many small broad-
cast-station owners if they could see it.
While taking the rest cure he cuts in his
mike and gossips with other 'phone ama-
teurs in the eighty-meter hand, reserved
for such stations. He has worked all
districts and thirty-seven states, a record
of which he may well be proud; for
radiophone transmission does not cover
distance as well as the more reliahle dots
and dashes of CW. Right now he is as
happy as a lark because of a “QSAd{,
excellent modulation” report just ve-
ceived from a station in the seventh
district.
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That broadcast listener we mentioned
a while back has turned off his receiver
in disgust and gone to bed. Somehow he
doesn’t enjoy radio as much as he did
when his receiver was new. He used to
get a lot more fun out of the old “home
constructed” battery set, that he took to
pieces and rehuilt every other night. But
a fellow can't tear up a $250 piece of
parlor furniture. le is almost afraid to
even raise the lid and look inside.

The Chair Warmers’ Club has its head-
quarters in Pontiac, Mich., at the home
of its originator and managing secretary,
Walter J. Colpus, operator of station
WS8BRS, and himself a shut-in. DMnr. Col-
pus first got the idea of forming a club
for disahled hams, while talking to a
crippled amateur in Kansas City. The
two kept regular sehedules by radio, dis-
cussing ways and means of organizing
such a society; but the Kansas City boy
died before plans could be completed and
Colpus was forced to begin the work
alone.

And the Club Has Its Own Magazine!

From the very start the new club was
a success. Colpus was surprised at the
nuntber of disabled amateurs in the coun-
try who were willing to take an active
part in the work of the organization. A
mimeograph machine was purchased to
use in printing the club magazine.
Several of the shut-in members act as
editors and do all the work necessary to
its publieation. It is a neatly-typewrit-
ten, twelve-page bulletin, made up like a
press-printed magazine and filled from
cover to cover with cheerful news of the
club activities. Comical illustrations add
much to its attractiveness. They are
drawn by a professional eartoonist—an
amateur with the true ham spirit who is
doing® his bit in that way. He is not
crippled, but to show their appreciation
the members have made him an honorary
member of the club.

After a few months’ existence the
C.W.C. aftiliated with the American
Radio Relay League, the national organ-
ization of amateurs, and an oflicial char-
ter from the League is proudly displayed
on the wall of the headquarters station
in Pontiac. Several women amateurs
had become deeply interested in the
coterie of cheerful “brass pounders”, and,
though not disabled themselves, applied
for membership. Thus an auxiliary was
formed for the “YLs” (as voung ladies
are called in amateur circles) ; since then
a number of shut-in girls and women
have enrolled and are preparing to oper-
ate theiv own stations.

Around the World on 5 Watts

The Chair Warmers’ Club is not con-
centrated in one section or country.
There is Maurice W. Pilpel, G6PP, Lon-
don, England. Pilpel has been confined
to a wheelchair since 1919 by infantile
paralysis. He is QRA manager for the
Radio Society of Great Britain and last
vear won the highly coveted “Rotab cup,”
in recognition of his excellent low-power
wotk and for his endeavors on behalf of
the R. S. G. B. His “DX"” includes just
about every country on the globe, worked
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Equipment of Amateur Radio Station W6CKS. The Transmitter is located at

the foot of the bed;

writing board held on operator’s lap.
Receiver uses three dry-cell type tubes and works from dry batteries.
mitter power is taken from ordinary house A.C. supply line.

receiver is at operator’s left.

The key is mounted on a
uses one type '10 tube.
Trans-
H. E.

Transniitter

Operator,

Hurley, U. S. Veterans Hospital, San Francisco, Calif.

with a Hartley transmitter using only
five watts of power!

Out in San Fernando, California, is an
ex-marine in the U. S. Veteran’s Hos-
pital, fighting his way back to health
after a severe case of “TB"”. The C.W.C.

CHAIR WARMERS' CL.UB
(Application for Membership)

For our files and classification, please fill out
the following guestions:

City. . efmwgd
Age and birth date. ............. wim
Length of time disabled. . . ...-.. .. ...
Type of illness or injury.................. combba
To what extent involved.
What kind of ocecupation that you can perform,
interests you the most. and would vou care to
employ part of yvour time to some kind of remun-
erative work?

Kind and puwer of tramsmitter
Kind of reeeiver..... ... ... ... iiiiiiaiian
Type of antenna.............. TpaaE o beiER SN ® 0EE
Radio experience.....................

Hobbies
Are you wiiling to send in }our reports, station
description. DX. news and traffic totals teo your
Distriet Manager once # month?
What frequencies do vou work on,
hours and days on each?.. ...

and what

OKed by.
Membership starts......... 8 i
Further information concerning your station, ete..
not mentioned above: . 3 .

has also on its membership roll a retirved
physician in his eightieth year, who is
believed to be the oldest amateur in the
country. He had infantile paralysis
when only 18 months old; but despite his
affliction he graduated from high school
and medical college, and practiced his
profession until age and his erippled con-
dition forced him to retire. He now en-
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joys a well-earned rest while “chewing
the rag” with other hams far and near.

The amateurs have many times proved
their worth to the nation when floods,
tornadoes and other major disasters oc-
curred, crippling all telephone and tele-
graph systems. The Chair Warmers too,
have done their part at such times, spend-
ing hours handling emergency traffic for
cities and helping railroads keep their
trains moving in the stricken areas.
Several of the members are in the Army-
Amateur network of stations; while
others have relayed messages and press
news for the Byrd, MacMillan and other
expeditions in different parts of the
world.

Amateur radio is helping the C.W.C.
members forget their handicaps and is
giving them a new interest in life—a
new avenue of expression.

It has enabled them to overcome the
greatest enemy of the sick or well—self
pity—and from the oldest to the young-
est they are the jolliest group of fun
makers to be found anywhere. Rarely do
they mention their handicaps and then
only to make light of them. The term
“shut-in”, in its accepted sense hardly
applies to them; for they are vitally in-
terested in the world about them. They
spend hours talking with brother mein-
bers and other amateurs, sometimes on
the far side of the world, many of them
keeping regular schedules with each
other. As the editors of the club maga-
zine and the oflicers of the organization
live in widely-scattered towns, much of
the editorial contents of the bulletin, as
well as official business, is transmitted by
radio. They are now arranging a net-
work of member stations that will en-
able them to relay messapges across the
continent in a few hours when direct
contact cannot be made over long dis-

tance.  ceuutinged on page 241)
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THE
NEW
LAFAYETTE
SHORT
WAVE

REcEIVER

|

o - T

General appearance of new Lafayette short wave receiver of A. C. operated type.
Humless reception is claimed, also high sensitivity and good volume. “B” sup-
ply appears at left; this is also filament and “C” supply.

by a variable 50,000-ohm resistor. This
method of regeneration control was found
(Continued on puge 245)

type pentode tube can be used if de-
sired; the detector stage employs a
screen grid tube, while there are two

HE newest Short Wave Receiver,
having several unique circuit fea-
tures of interest to all short wave

enthusiasts, is the Lafayette here

audio stages as shown

illustrated, This short wave receiving in the diagram, A 26
set employs a '24 shield grid tube in  phone jack is wired 24 - 125
both the tuned R. F. and detector stages. into the primary
One ’'27 tube serves in the first audiec circuit of the input . mgﬁic,\, 15.6
stage, which is impedance coupled to transformer to the 20 . 15.0
the detector, while the push-pull second push-pull stage. A 18 e | ‘é_,
audio stage uses two 27 tubes coupled two-coil R. F. inter- e N '
through a suitably designed output trans- stage transformer, as ‘ﬂ 16 —] 8.8 0
former to the loud speaker terminals. will be observed, helps U 14 \‘\ 214 &
A specially designed and extremely to eliminate some of 5‘2 4 REp ™~ l,‘_"
quiet 200-volt plate supply rectifier is the troublesome hum <« e o A
used for operating this set and the B— found in many A. C. ‘&'7 10 B 3002
and B+ leads, coming from the rectifier operated short wave g g W B 375
filter output, come through the two up- receivers. The choice '—51'—757_.4 [~ _
per terminals of the attachment plug of regeneration con- 6 GREEN "" 1 2
shown in the diagram. trol is always of par- 4 1 750
This set is specially designed all the amount importance; 2 T e e O 150.0
way through and a great deal of re- after trying some of [
search work has been expended upon it, the well-known feed- o
particularly by Mr. Robert S. Kruse, back control methods, Q 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

well-known short wave expert.
The set comprises a tuned screen grid,
radio-frequency stage, in which a heater

the voltage control to
the screen-grid detec-
tor was provided for

DIAL SETTING

The wavelength and frequency range of the { coils at dif-
ferent dial settings.

= ™~ PHONE

OHMS OHMS OHMS
L— 12,000 OHMS

T BLACK

TUBE FILAMENTS & DIAL LIGHT
Circuit arrangement of Lafayette short wave receiver for A. C. operation. B— (yellow) wire; B+ 200 volts (blue).

wWWwW. americanradiohistorvy com

</ ANTENNA SLOT JACK gy LOUD
WINDING ~* ¢ SPEAKER
‘24 0001 MF. \
¢ e 1000 \\
OHMS | |
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01 MF e
350 - L
OHMS [ 27 [
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Influence of the Earth’s Atmosphere on the

Propagation of Radio Waves

By DR. J. FUCHS

Just achat radio phenomena occur in the earth’s atmosphere is not
so well known and the present article by a scientist of repute will
help to clarify some of the peculiar things that happen when short

waves are propagaied.

The aunthor discusses the Heaviside laver

and wave reflection, and other tntevesting phenomena.

ADIO TELEGRAPHY is to be
R regarded as a part of the niore

general problem of the wireless

transmission of energy. Accord-
ingly, it is of vital importance to attain
the highest degree of efficiency in trans-
mission. In practical transmission there
are used today, for example, focusing
devices in the form of reflecting systems
of various types; at the receiving end,
attempts are made to attain this pur-
pose by suitable systems of amplification,
using vacuum tubes.

But it is also very interesting to note,
with regard to the technical utilization
of our present knowledge of the processes
of radiation and wave propagation, that
we have arrived at a point where fur-
ther developments in this direction en-
counter natural limitations.

There is likewise another factor which,
in another scientific branch (observa-
tional astronomy), has hindered further
progress in a certain direction. This
is, first, the influence of the terrestrial
atmosphere itself, and then that of the
changes which are occurring in it from
time to time.

Radio-Goniometric Aberrations

For example, we have in radio teleg-
raphy the phenomenon of the so-called
radio-goniometric aberrations. By means
of a loop antenna it is possible to deter-
mine exactly from what direction a radio
signal comes; that is, theoretically, the
direction in which the transmitting sta-
tion lies. Actually, however, there oc-
cur under certain circumstances very
strong deviations from the geographical-
ly-correct angle of a bearing determined
in this manner. Not infrequently it is
observed that the radio signal arrives
at the place of reception from a direc-
tion varying by 90 degrees from the
true one. These are examples of an
extraordinarily strong action of the ter-
restrial atmosphere on the propagation
of radio waves; an effect which is made
even less desirable by the circumstance
that, in the space of a few minutes and
seconds, these aberrations can vary 100
per cent.

For an explanation of such phenom-
ena, where it is a question of the de-
flection of radio waves from a direct line,
one can proceed from those principles
and laws which are recognized in optics

for the process of wave propagation.
The application of Maxwell's theory
makes it possible to compare in a simple
manner the ascertained optical effects
with electrical conditions.

Physical Principles
Maxwell’s theory makes the laws of
light applicable also to that part of the
spectrum of electromagnetic waves which
is expressed in the form of electrical
effects. It may be assumed that, in
the case of an electric wave produced
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Fig. 1. Deflection in a medium with
decreasing dielectric constant. (E
means dielectric constant.)

and radiated anywhere, the direction, the
velocity of propagation, and the wave-
length are dependent only on the dielec-
tric constant of the medium traversed.

The first questions to answer would
be those about the cause of the changes
of the dielectric constant of the terres-
trial atmosphere. Air has the dielectric
constant 1. If we bring a quantity of
it between the plates of a condenser,
and give them a potential, the condenser
charges according to its capacity. If
it is an A.C. potential, then the current

B BN R

Fig. 2. Deflection in an ionized me-

dium. (E means dielectric constant.
The symbol < means “greater than.”)
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conducted to the condenser will continue
in the form of a displacement current
from one plate of the condenser to the
other inside the condenser (i.e., through
the dielectric). The amount of this
displacement current is primarily de-
pendent on the potential applied and the
capacity of the condenser.

But the terrestrial atmosphere is only
at first glance a medium with the dielec-
tric constant 1. It is in fact filled with
enormous numbers of ions (electrically-
active atoms and molecules} as well as
free electrons at very great heights. As
first remarked by W. H. Eccles in 1912,
their presence very materially influences
the dielectric constant.

The idea is this: a displacement cur-
rent flows in the condenser on applica-
tion of an A.C. potential. If an ion is
in the dielectric between the plates, be-
cause of its own velocity as well as
under the influence of the changing field
of the radio waves, it will move in a
manner corresponding to a convection
current. The displacement current is
now a quarter-cycle ahead of the A.C.
potential producing it, while the convec-
tion current is a quarter-cycle behind it.
The two currents are out of phase 180
degrees.

The result is that the presence of ions
in a dielectric produces conditions which
would be equivalent to those occurring
if the dielectric constant of the medium
had lessened. This is important in view
of the fact that we know the atmmosphere
to be ionized.

Radio Waves Reflected

It is a well-known fact that radio
waves which strike a metallic screen
are reflected, in the same way that light
waves are reflected by an optical mirror.
This reflection of the electric waves is
caused by the essential fact that this
metallic screen is a good conductor; that
is to say, it possesses high conductivity.
Because of this high conductivity, neo
electric field can be formed inside the
screen; or, in other words, it is also
impossible for an electric field to pene-
trate this metallic screen. Thus the
entire energy striking it is sent back
again—reflected.

Exactly the same thing will happen
if, instead of taking a metallic screen
as the reflecting wall, one imagines a
space in which a great many ions are
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collected. The conductivity becomes
greater in proportion to the number of
ions and their ability to move; and it
gradually tends to produce exactly the
same effect on radio waves striking it
as the highly-conductive metal screen.

The deflection of the waves takes the
form of a curve. The waves run for a
time parallel to the lines of equal ionic
concentration; then they return again
downward. The curve is that of a hyper-
bola.

It is possible for the ionic density to
keep increasing (Fig. 1) or to show a
gradual deerease again (Fig. 2). This,
of course, makes no difference in the
effect upon the wave.

We have now provided the principles
necessary for determining the propaga-
tion of radio waves through the terres-
trial atmosphere; and we can now enter
right into the matter itself.

The Electrical Structure of the
Terrestrial Atmosphere

Even in the earliest days of “wireless
telegraphy” we were sure that the elec-
tric waves were indeed in every respect
similar to light waves; but that their
propagation does not follow the laws of
the propagation of light. For a light
ray takes its course directly out from
the surface of the earth, and is lost in
space; while the great distances covered
by wireless telegraphy finally led to the
signals fromn a transinitter being heard
even in the antipedes. Therefore, in
the case of radio waves, we have to
deal with a curved path; because they
are detectable along the entire curved
surface of the earth (Fig. 3).

Until recently two principal hypotheses
on the subject were still under discus-
sion. One considered the propagation
as a movemnent of the radio waves along
the surface of the earth, which was to
be regarded as a conductor; accordingly
the surface of the earth serves, in a
certain sense, as a guide. The average
electrical conductivity of the surface of
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Fig. 5. The degree of ionization of

the higher terrestrial atmosphere, at

various heights above the earth’s
surface. 1 kilometer = .6 mile.
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the earth is certainly not small, especial-
ly if we take into account the highly-
conductive waters of the oceans, which
indeed make up the largest part of the
surface of the earth. Fig. 4 shows the
distribution, over the entire surface of
the earth, of the signal strength of a
transmitter located in Central Europe.
From this diagram it is very clearly
to be perceived that, in every direction
where rather large surfaces of water
are located, the signal strength is con-
siderably higher than in places where
continents lie in the path of the waves.

A whole series of detailed theories,
built on this basis, have heen set up;
but, at the same time, it has become
more and more evident that, besides this
changing influence of the conductivity
of the earth’s surface, other influences
are also present. This hypothesis, there
fore, is only partially valid. The prin-
cipal argument for this last statement
is the fact that the propagation of radio
waves shows itself also to be very much
dependent upon the time of day; for it
is not possible to assume that the con-
ductivity of the earth changes in a daily
period.
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Fig. 3. Light waves are propagated
in straight lines; radio waves ¢an be
curved.

The condition of conductivity or of
ionization in the highest atmosphere,
and especially its variation with the
height, is in various respects of prime
importance. Today it is fairly certain
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And then there came one of the most
fortunate hypotheses ever made; it later
proved so worthy of development that
today, 27 vears after it was put forth,
it covers satisfactorily the enormous and
extremely complicated ecollection of facts
concerning the propagation of radie
waves.

The Work of Kennelly and Heaviside

The American, Kennelly, and the Eng-
lishman, Heaviside, made the terrestrial
atmosphere responsible for the greater
part of the influences upon the propaga-
tion of radio waves. (Today we can say
that these influences are predeminant.)
According to these two authors the con-
tinuous decrease in the density of the
terrestrial atmosphere with height runs
parallel with a discontinuous state of
its electrical properties. This is attrib-
uted to a relatively great electrical con-
ductivity of the terrestrial atmosphere
at extreme heights, which does not exist
at the surface of the earth, compara-
tively speaking.

It has already been mentioned that
the direct cause of the conduectivity of
a medium is the presence of ions or,
as we are alse accustomed to say, of
free electrons.

www amaricanradiohistorv com

that the production of ions in the upper
atmosphere is to be ascribed principally
to the ultra-viclet solar rays. Anil, since
the ionizing rays come from outer space,
the ionization of the terrestrial atmos-
phere doubtless hegins on their encounter
with the first traces of gas belonging
to the atmosphere.

At what height this occurs we can
now at least speak in round numbers,
I had occasion, only lately, to look into
the work left by the Austrian meteor-
observer, Niessl, which gives the height
at which a meteor becomes luminous as
300 miles above the earth. There, ac-
cordingly, the air is still dense enough
so that its friction brings the meteorie
body to a glow.

Finally, measurements of the height
of the Aurora Borealis by Stormer have
given an extreme height of 450 1miles;
so that one may very justly assume that
perceptible physical processes are pos-
sible in the terrestrial atmosphere even
further out than that. Recent works,
especially by American authors, on the
subject of the propagation of radio
waves calculate (starting from the out-
side) that a perceptible ionization of the
atmosphere begins at an altitude of over

(Continued on page 248)
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NEW CUSTOM BUILT A.C.

Short Wave Receiver

all-electric operation, good tone

quality, plenty of volume on far-
away stations, screen-grid sensitivity—
all these features are claimed for the
new I.C. A, “Conqueror” short-wave re-
ceiver kit here illustrated.

A new simplicity of tuning eliminates
the old, unstable, hit-or-miss, trigger ac-
tion ordinarily experienced with conven-
tional short-wave sets, especially when
trying to bring in distant stations. A
child can do as well with this new re-
ceiver as the most experienced short-
wave enthusiast. This is a point which
is eertain to appeal to those who are
turning to short-wave reception as a
source of thrills and pleasure, rather
than as a test of skill and ingenuity.

Another exclusive characteristie of this
set is the complete absence of A. C. hun.
This new kit permits the “first-time”
novice to produce a perfeect receiver in
less than one hour, without even touch-

EXTREME distance-getting ability,

Newest Short Wave Receiver
comes in kit form, ready to
be assembled, and employs one
R. F. stage, detector, and three
stages of audio amplification.

principle. By interchanging coils, it is
possible to cover all wavelengths from
14 to 600 meters.

Naturally, the design contributes ma-
terially to the efficiency of the set. For
the technically minded, a few of the
details are given. The circuit includes
a special development of the tuned radio-
frequency amplifier, a tuned regenera-
tive detector, and three stages of high-
grade audio amplification. Capacitatively-
shielded inductive coupling to the antenna
system is used to prevent the loading
effects of the antenna from affecting the
efficiency of the tuned radio-frequency

amplifier. This permits the use of any
‘27 ‘45
/ f
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Wiring diagram of the new I. C. A. Conqueror short wave receiver which is

supplied in kit form.

It employs plug-in coils which provide a range of 14 to 600

meter wavelength. A ’45 tube is used in the output stage of the audio amplifier.

g a soldering iron. The kit consists
of several laboratory-built units, each
of which comes to the constructor al-
ready assembled, wired, tested and ad-
justed. These units are mounted by
the builder on a drilled metal chassis
and interconnected by means of marked,
measured leads, which are secured to
their respective terminals by small fas-
tening nuts. No soldering is necessary
and the entire job can be completed
with a screwdriver. Instructions, dia-
grams, photographs and working draw-
ings are furnished with each kit, so that
the constructor is absolutely certain of
success.

Certain superior qualities of the “Con-
queror” short-wave receiver are due to
advanced ceil design. While these coils
are of the plug-in type, they are built
on a brand new and highly effective

size or type of antenna as a means of
pick-up. The screen grid tube used in the
R. F. amplifier is inductively coupled to
the detector through a specially-designed
tuned transformer, insuring high gain
and a minimum of reflected tuning etffect.

The “Conqueror” is a five-tube re-
ceiver and none of these tubes is “spe-
cial” or diflicult to obtain. The R. F.
tube is a '24-type screen-grid tube, the
detector a standard '27-type A. C. tube;
the first two audio tubes are also ’27s,
while the output tube is a '{5-type power
tube. Regeneration is obtained by means
of a variable condenser. Feed-back is
accomplished with a minimum effect on
the detector tuning; resonance being
practically the same, whether oscillation
is taking place or not. In addition to
the two vernier dials, the detector is
equipped with a vernier tuning con-
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Front view of the new I. C. A. Con-

queror short wave receiver which

employs five tubes: one '24, three
'27s, and one ’45.

denser to accomplish variation in beat-
note frequency when tuning in continu-
ous-wave signals.

The audio circuits are arranged as a
transformer - resistance - transformer
coupled system, using the highest grade
transformers available. An effective
resistance-capacity filter network pre-
vents audio oscillation and “fringe howl,”
regardless of how the receiver is tuned.
The output rating of the receiver is
great enough to operate the most power-
ful dynamie reproducer, although the set
works equally well with an ordinary
magnetic-type speaker. The over-all ani-
plification is such that this receiver will
bring in distant stations with good loud-
speaker volume.

A metal chassis is used and the an-
tenna-coupling system, the R. F. ampli-
fier, the detector and A. F. amplifier are
all adequately shielded from each other.
Shielded “bath-tub” type tuning condens-
ers are used, and new model illuminated
drum dials add to the facility of tuning.

The power pack (which is supplied
extra, ready to use) contains the power-
supply and filament-supply transformers,
a super-eflicient filtering system and the
socket for the '80-type full-wave rectifier
tube. The latter fits inside the compact
casing enclosing the complete power sup-
ply unit. Two power packs are available,
one for 110 volts, 50-60 cycles, and the
other for 220 volts.

For those who do not possess the ad-
vantage of an alternating-current source,
or who prefer batteries, a hattery model
short-wave kit is also available.

It is claimed by the manufacturers
that the interchangeable short wave
coils used to cover the different
bands are exceptionally efficient due
to their novel design and construction.
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Experiments With 4 Inch Waves

HE electrons emitted by the

I filament are strongly attract-
ed by the positive grid.
Among all these electrons there

are some which strike the grid and
thus disappear from the empty

ANTENNA

GRID |
|

———o— — POTENTIALS
————— CURRENTS

Fig. 1. Curve showing distribution
of voltage and current in oscillating
circuit.

space inside the tube. Most of
them pass through the meshes. The
first electrons are replaced by new
ones emitted by the filament. There
results a sort of numerical equilib-
rium, so that one can count on a
constant number of electrons tra-
versing the grid without ever hit-
ting it. Now let us consider an
electron which has just cleared the
grid; it is immediately repelled by
the negative plate; it again tra-
verses the grid in the opposite di-
rection. It will not go very far,
being again attracted by the grid.
Thus we are going to have a cer-
tain number of electrons oscillating
from one side of the grid to the

B’

-
—_—

e

O =
T+

Fig. 2. Short Wave Receiver.

By PASCAL BERT

The anuthor discusses some very
unusual experiments with short
waves, in which he shows that
they may be reflected, refracted
and polarized,; he also explains
stationary wave effects.

other, with a frequency which in-
creases in proportion to the differ-
ence in potential between the grid
and the plate.

Now an electron in oscillatory
motion is an alternating current.
Thus we have the periodic electric
field and magnetic field that con-
stitute the electromagnetic wave.
(Lecture by Michel Daquin, Jan.
18, 1930.)

There remains the study of the
distribution of potentials and cur-
rents in the oscillating circuit.
Point B is at the fixed potential of
the grid battery. Therefore we
have at B (Fig. 1) the node of the
potential and the high point of the

current. The same at A, situated
A A
at —. At C (at distance of —)
2 4
—
E Mg
-—m ———————— - —
¢ 4
< |
3 m
to-——— ___.}______2
s 4
P ' |
E 1
w | |
Z ' I
J ' 1 {
i I ! |
GRID [POTENTIAL .
Vo-a Vo Vo+a
Fig. 3. The antenna, ec¢onnection

wire to grid condenser and grid,
oscillates due to relations shown.

we shall have the node of the cur-
rent and the high point of the po-
tential.

We very specially insist on the
part played by the tube. While in
the first case it playvs the part of an
amplifying relay, in our actual os-
cillator it is the very seat of oscil-
lation. The part played by the
electron itself is changed. In the
first case, it carries a current; in
the second, it is in some sort of

WAVW-americanradiohistorv €om -«

actual osciliation. I shall say no
meore about the developments which
this example offers to modern
theories.

Reception
The difficulties experienced in

S0 cm. I
Guum.‘mm_;u_‘m..m.u;!)

o)

Fig. 4. Transmitter and receiver are
enclosed in boxes like these.

the reception of such short waves
by ordinary methods are exactly
the same as for transmission.
There again it is necessary for us
to change our method. One should
use as receiver a set so far as pos-
sible identical with the transmitter.
Only the grid and plate potentials
are different (see Fig. 2).

Operation
The antenna system, the connec-
tion wire to the grid condenser and
grid, oscillates in the manner indi-
cated in Fig. 3. It results that the
grid is submitted to an alternating
potential which modulates the con-

Ex

R

Fig. 5. A metal plate reflects the
transmitter wave to receiver “R.”
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Fig. 6. Refraction of short waves

by paraffin prism.

tinuous potential due to the bat-
tery. If the average potential of
the grid has been chosen slightly
less than that which corresponds
to the filament-grid saturation cur-
rent for a determined temperature
of the filament, the positive alter-
nation of the oscillation produces
a very slight increase in the grid
current, while the negative alterna-
tion produces a very strong dimi-
nution of the same current.

These facts are represented in
the diagram (Fig. 3), which gives
the filament-grid current acting on
the grid potential, everything
being otherwise constant. The av-
erage grid potential is V o, the cor-
responding current is I o.

If @ is the maximum amplitude
of alternating potential applied to
the grid, the variations in intensity
of the filament-grid current are
represented respectivelv for each
of the positive and negative alter-
nations by m, m, and m, m,. Thus
one gets in the receiver a variable
current, the average intensity of

1 T
which I= —S it : : O

T o o
is different from zero, that is to
say a detected current.

‘ I"|!'I '

i

L i,

Fig. 7. Polarizer and analyzer are
made of wood frames with copper
wire grids.

o -
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SHORT WAVE CRAFT

Let us note that the method of
detection just indicated s, in its
general principle, nothing but de-
tection by the curvature of the
characteristie, in the sense that it
uses the dissymmetry of the curves
when near the point of saturation.
But the réles of the electrodes are
completely changed.

EXPERIMENTS PERFORMED
Reflection Experiments

HE transmitter and the re-
I ceiver are enclosed in care-
fully covered wooden boxes
which are identical (Fig. 4). One
side of each box is pierced by a
hole from 10 to 15 centimeters in
diameter, upon which is fitted a
tube of the same diameter (of the
stovepipe variety) made of copper
or aluminum. The length of the
tube is about 50 centimeters. (2.54
ecm.—1 inch.) The sending and re-
ceiving sets are placed in their re-
spective boxes in such a way that
one can see the little antenna by
looking in through the tube. Thus
we get a decidedly cylindrical pen-
cil of waves, coming from the box
of transmitter E. If the axes of
the two tubes do not coincide, re-
ceiver R will not be affected by
transmitter E. (See Fig. 5.)

This done, we shall feed the
transmitting grid with the house
current, brought to the desired po-
tential by a transformer. Thus we
shall have a modulated transmis-
sion at frequency 50. A loud
speaker connected with the re-
ceiver will therefore give a deep
sound at frequncy 50.

Having placed our two boxes E
and R in such a way that the axes
of the cylinders situated in the
same plane, form an angle of about
90 degrees, we perceive the abso-
lute silence of the loud speaker.
(See Fig. 5.) If we take a metal
plate, for example a sheet of
aluminum 60 centimeters square,
placed at the point where the axes
of the cylinders meet, we observe
that the sound reappears with its
former intensity for a position of
the plate such that its perpendicu-
lar is the bisector of the angle of
the two axes. (Laws of reflection.)

i
{
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Refraction Experiments

We are going to demonstrate the
refraction of the pencil of waves
by means of a paraffin prism. For
this purpose let us put the two
boxes in such a manner that the
axes of the cylinders form an angle
of about 90 degrees. The loud
speaker is silent, Putting in the
prism as shown in Fig. 6 (the

7
Ve === 707,
\ N
’ |I
L ,I” } r////,//

Fig. 8. The polarizer and analyzer
frames are interposed between the
transmitter and receiver.

—_—

prism being held vertically), makes
the deep sound of the loud speaker
reappear with its former intensity.

Polarization Experiments

As polarizer and analyzer one
should use square frames of wood
on which are fastened some par-
allel copper wires about a centi-
meter apart (Fig. 7). For these
experiments one should place the
two tubes in line with each other
with an interval of some centi-
meters between, for the interposi-
tion of the polarizer and the ana-
lvzer; Fig. 8.

If we insert (as in Fig. 8), one
of the frames, we have g polarized
pencil. In fact, if the other frame
is placed in such a position that its
wires are at right angles to those
of the first one, we observe the
total extinction of the sound. This
is the reproduction of the common
polarization experiments in optics.

(Continued on page 250)
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Fig. 9. Set-up of apparatus used in
stationary wave experiment.
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Short-Wave Stations of the World

Kilo-
cycles

Tetephony and Tele-

vision.
51,100—w2XBC, New Drunswick. N. I
41,000—w8X1, Last Pittsburgh, Penna.

33, 000—w2XCU, Ampere, N. J.

34,600—w2XBC. New Rrunswiek, N. J.

3L.vo—w8XI, IMtsbureh, I'a.

30.105-. ...Golfo Arancl, Surdinla.
ilome.

25.900—G58wW, Chelmsford, England Kziperimental

25, 700—w2XBC, New Brunswick, N. J.

21.000—WGAQ, San Mateo, Callf.

{Several caperimental statlons are authorized

to opefate on hon-extlusive waves of a serles,

Telephone to

both abore thls and down e 4 meters.)
23,000—W2XAW, Schienectady, N. Y.
21.460- ~-W2X AL, New York.

21.320—DIV, XNauen, Germany.
21,300—wW2XBC. Ntucky DPoint. N. J.

21, l.iu—LSN. Monte Grande, a\rgun!lnn

-W2XA0, New itrunswlck, N,
20. GSO—LSN. Monte Grunde. Argenlln.n. after 10:30
p. m. Telephony with Kurope.
FMB, Tamatave, Madagaycar,
—PMB. liandoeng, Java.
20.506—WIXF, Chlcago, 11l (WEXR).
20.110—DGW, Nuuen, Germany, 2 to
‘Telephony to liuenos Ajres.
IQ,USD—LSG. Monte Grande. Argentlna.
1o p.m.  Telephony to
'\nuen (Lzerlin).
—DIH, Nauen, Germany.
19,806—. ... Mente Grunde, Arrentlna.
19,850—wWMI, Deal, N, T.
—$PU. klo de Janelro, Brazil.
19,830--FTD, 8t. Asslse, France.
19.460—F2U, Tamatave, Mnadagascar.
18,400—F RO, FRE, St. Assise. Frunce.
19,350—..,,Nancy, France, 4 to 5 p.m.
—VK2ME, Bydney, Australla.
19,300—FTM, i Aiclqe. Franceé. 10 a.m. 10 noon.
19,220—WwNC, Dea
18,920—X DA, ‘\onlco Cliy, Mex. 12:30 to 2:30 p.m.

9 pm.

From 9
Paris and

8-10 a.m.

18.820— PLE Bandoeng. Java. troadcasty  Tues.
40 to 10:40 a.m. Telephony with Koot-
“le (Amsterdam).
18.620—GBJ, Hodmin, England. Telephony with
Montreal.
18.610—GBU, lluzby. England.
18.400—PCK, honlwuk llolland Dally from 1
to 6:30
18,350—-WND, I)enl Reach, N. J. Transatlantie
telephony.
18.310— GBS, MRugby, England.  Telephony iith
New York. General FPostoffice. London.
—F2zS. Sulgen, 1lpdo-Chlua. 1 to 3 p.u
Sundays.
18.240—FTO, FTE. Ste. Asalze. Frince.
18.170--CGA, Druminondville, (uebee, Canada

gelwhmy to England. Casnadian Marcont

18,130—GBW, Ttugby,
18,19%0—GBK, Rugby. England.
18,050—KQi. Bolinas. Calit.
17,0%0—FZU, Tamatave, Madagascar.
17, EJO—FLF lllndocnx. Java (* Bndlo Malabar™).
—W2 New Brunawlek. N,
san—pcv A%ootwlfk. FHolland 3 Y60 g luncm
17 7:0—PHL, Hulzen, Holland. Beam station to
Dutch colonles, Broadeasts Mon., Wed.,
Thurs., Frl, Sat.. 8:40-10:40 a.an. N,V
T'hllips Radle. Atnsterdam
17.750—HSIP), Bangkok. Slam. 7-9:30 am. 1-3
Ir.m. Sundu¥s.
17.350—G21V, 8.8 \1njout1c."
-62GN, “‘Olymple.””
17.440—AGC. Nauen. Germany.
17.300—Ww2X K, Schenectady, N. Y. Tues., Thurs.,
Sat, 12 to 5 p.m.  General Electrie Co.
—w8XL. Daxton. Ohlo.
—wW6XN. Oakland, Calif.
—WG6AJ, Oskiand. Calif.
—W7XA, Portland, Ore.
—=W7XC. Seattie. Wash.
—W2XCU, Ampere.
—WIXL. Anoka.
menfal statlons,
16.560—G2AA, ship phone.
16.3?0—VLK, Sydney. Austtalla. Phone to Fngland
18.200—PCL., Kootwljk, Holland. Works wlth
Handoeng from 7 a.m. Netherland State
Telegraphs.
—WwLO, Lawrence. N. J.
150—GBX, Rughy, England.
90—F RE. Salgon, Indo-China.
5-—PLG, DBandoeng. Jara.
.375—F8BZ. Il'rench phone to ]
SW—WZXAD. Seneneetady. N. Y. Rroadeasts
Sun. 2:30 to 5:40 p.m.. Tues.. Thurs. nnd
Hat. noon to 5 pm. Fri, 2 to 3 pm
hesldes relaylng WGY's evening pregram nn

England.

.
Mign., and other experi-

Mon. Wed, Fri. and Sat. evenings. Gen-
eral Eleclrlc (ompany.
15.300—0X Y. Lynghy., Denmark. Experimental
15.280—W2XE. Jamalca, N,
]5'_‘.'-0—-WZXAL New York. N. Y.
15,220—w8XK (KDKA} DPlttsburgh. Pa. Tues.
Thu., Sat.. R8un., 8 A.m. to noon.
15,!2"....\'nt!vnn Clty (linme).
l'ﬂﬂﬂ-—-CMGXJ. Central Tuinuru. Cuba.
LS). Monte Crande. Argentina.
14, “BO—TFZSH Tcelnrd.
—VKGAG, Perth, Australla
14.480—waX K. East Plttshurgh. Pa
—GBW. Rughy. England.
14.420—VPD, Suva, Fijl Islands.
14,310- GZNM Smnlng»nn -Thames, England. Sun-
days 5-6 12:30-2 p.n
21.26 14, 300 14 ‘mo—Amahur Tolophony,
13.910— . ,,.Bucharest, Roumania. 2-5 p.m. Wed..
Sat
13.890—, .. Mombasa. East Africa.
13.500—. ... Vienna. Austria.
13.400—WND. Deal Beach. N. J. Transtiantle
telephony.

All  Schedules Eastern Standard
Time: Add 5 Hours for Greenwich [
Mean Time. I
| SS— ———— — —
[ 2% -
Meters €yeles
2250 13,325—G621V, 5.8, “'Majestic.”
G2G6N. %.5. "Uilymple.
22,97 13,000—W2XAA, Houlton,  Me Transatlantic
1elephony,
23.00 13,013—08E, La U eru. Time Slenals 2 p.
v3.35 12,850—WwW2X0, Schenectady, N, Antipodal
program 8 P.m. Mon. te 3 a.m. Tues.;
noon to 5 p.m. om Tues., 'Fhurs. und Sat.
General  Kleetrie Lo
—wW6XN, Oakland, Calif.
—w2XCU, Ampere. 5
—WOXL., Anoka, S and other cxperl-
mental reluy broadeasters.
29,41 12,280—GBU. Itugby. land.
2446 12250 -FTN, Ste. A France.  Works
Buenos  Afres. Indc.-(‘nmn and .lava. On
9 a.m.

to 1 p.o. and other hours,
—KIiXR, Manlla. P |
—GBX, Rugby, England.

4.63 12,280—Alrulane.

+4.68 11.150-—GBS, Rugby, ¥Fngland, Transatlantic pbona
to Deal. N. {New York)
—FQO0, FQE. Nte. Aassise, Irame
24.89  12.045—NAA, Agrllg;:}?,n Va. Tlme signals, 8:35-
.. J-
24.98 DOO—FZG. Salgon, lndn China. Time Slgnals.
2-2:05 p.m.
.Uparto, Tortugal
2510 11,945—KKQ, Lolinas. Callf.
¢5.21 11,880—wBXK (KDKa) Plttsbuegh, Ta. Tues..
Thu., Sat.., Sun., hoon to 5 P-m., and Sal.
night_ Arctle Dprogramns.  Televlsion Maon.
and Fri. 2:30 p.m., 60 lines, 1200 r.p.n.
—W9XF, Chicage (WENI),
~W2XAL, New Yorlk (WRNY).

11,840—W2XE, Jumales. New York (\\AllC
11,820— KIXR, Mankiu. P, E, 5-6 p.m., 1115
12:15 pm., 2-4 am., and (except \lond-ul

5-10 a.m
540 lRlO—IJRO‘ Rome, Htaly.
5,12 11.800—UOR2, Vienna. Austria. Tueﬂ 9 11 am;

o7 pom.; Thu

Wed..
11.750—G5SwW.

Chelmsford, 1 llb.l‘lnl.l ﬂ 30-. ;30 a.m.
and 1-0 woan. except Saturdays and Sundays
11,690—CJRX, Winnipeg. Canada, 5:30 p.m. on
N 8:30. Mon.. Wed.. Frl.. 10:30 Tu.;
1140 Thu.: midnlght Sat. Sundays 11:30

am, to 1 pm.; 10-11 p..
NOTE: This tist is compiled from many sources, I

all of which are not in agreement., and which show
greater or less discrepancies; in view of the fact that
most schedules and many wavelenoths are still in an
experimental stade; that daylight time introduces con-
fusion and that wavelengths are talculated differently
in mnny schedules. In addition to this. one experi-
mental station may o¢perate on any of several wave-
lenaths which are assigned to a group of statiens In
commeon, We shall be glad to receive later and mare
accurate information from broadcasters and other trans-
mitting  oruanizations, and from listeners who have
authentic information as to calls. exact wavelengths and
schedules. We cannot undertake to answer readers who
inquire as to the [dentity of unknown stations heard,
as that is a matter of guesswork: in addition to this.
the harmenics ol many local long-wave slahons can be
heard in a short-wave receiver.—EDIT

11.870—K10. Kahuhu, Hawall.

11,530 CGA, Drummondville. Canada.

11.490—GBK, Rughy, England.

11.440—K1XR. Manila, L 11:1§-12

2-4 am.. 5-10 am.

11.425—DHC. Nauen, (iermany.

11.230—wSBN, == “Levlathan®
i t(-lepl\one connection.

53 p. M.

and A T. &

IBNK. 88 ““Eleftra.’” Mateonl's yacht.
.00 1[!00—EATH. Vlienna. Austria. Mon. and Thurs.
5:30 to T pom.
27,75 INRM-—-GBX, Itugby. England. .
5320 10,630—PLR, Itandoeng, Java. Works with Tlol-
land and France weekduys from 7 a.m.;
sometimes after 9:30.
2300 T0. TIO—VAS> Glace Itay, N. 8., Cansda 5 am.
p.m.  Canadlan Mareonl (o
28.50 10,510 RDRL. Lenlngrad. TS & K. (Russla)
—VK2BL., Sydney. Australla.
28 §0 10.410—VK2ME. Sydney, Australla. Trregular. On
wed. afier 6 am.  Amalgamated Wireless
of Australla, TPemnant Hills. N. 8 W.
—KES. Ro!lnas, Cslif.
3886 10.300--GBX. Rupby, England.
29.00 10. 3-10— Iurla] France. 1:30-3 p.m. dally; 9
m. Suniay
Q58 10, lﬂO—HS2PJ Ttangkok. Slam. Sun., Tues, vl
8-11 n.m
o 70 10,095—. ... " Radlo Experimenlal.”” Parls. France,
From 5:45 p.mn. dally: Sunday at 7 am.
and 2 pom.
008 10.0M0—CM2LA, Havana. Cuba.
.15 9.940—6BUYU. Tughy, Enzland.
3026 9,930—w2XVU, Long Jsland City, New York,
~—....Posen. Poland.
N30 .89 n—LSN Izuenos Alres. phone 1o Europe.
#0.04  9.790—GBW,. Rughy. England
i3 8.750-—. ... Agen. l'rance. Tues. and Fri., 3 to

445 pom.

20.90 9,700—MNRH, ileredia, Costa Rlea.  10:00 to 11:00
b.m.  Amands Cespedes Marln, Apartade 40.
—WIXAZ. Springfield. Mass, Relays WBZ

21.10 9.630—7L0. Natrobi. Kenva. Afrlea.  11:06 am.
to 2 p.m. Relavs GINW. Chielmafardl. fre-
quently from 2 to 3 h.m.

__....Monte Grande. Argentina, works Nauen

frregularly after 10::30 D.m.

31.23  9.000—LGN. DIitren, Norway.

\

\
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Kllo-

Meters cycles

31.2

81.56

9, oSD-—PCJ. Hilversum (Eindhoven) ﬂulland Thu
6-10 pon.. Friday 1-3
Snlurd.n NOXY. l’hllim

to I am,
l elio.

0.,580- \‘II:(ZFC. Sydney. Aus tralla.  Irregularly
after am, N W. {troadcasting Co
~W3XAU, Byberry. I'a. relays WCAL dally
VPP. Sura. Fijl l:dands. y

9,550 WIXAZ, Xpringtield. Mass. (WRZ).

9.530—. . l\unlu\‘.u:(erlmusm. Germany. 10 to
11 aan.. 11:30 w.m #:30 p.m.. and 3 to

lLeLus Lertin.
il ai

7:30 or 8:30 p.m.
-NAA. Arlington,
KIXR, Manlla. .
0.530—W2XAF, Sthenertady, New York. Mon.,
‘ues., Thurs. and Ral. nights, relays WGQY
fra i pan. QGenerap Electrie Co.
—WIXA. Denvrer, Comrando. Helays KOA.
...Helsingfors. Finland.
~ZL2X X, Welllngton, Ned Zealan
9 500--VK3LO, Meibourne. Australia,
Broadeasting Co. of Australia
—027RL, Copenhagen, Denmark.
T p.m.
9.490—0XY, Lyughy.
9.450—....1tln  de Janeiro,
Te-ting 200

walts,
XDA, Mexico Clty,
- ... Fuse I J

Irregular.
Arvound

Npon o 3 pt
Lirazll -1 p.

Penmark

9,430~ Mex.
g < 1

uer. 1:43-4:43 p.m
Switzerland,  3-5:30

0-
Iserne. n.m
Denmark.  Irregular

Thu, |
9,3i3—EHA0C,
—0z7M K, Copenhagen,
after T D.m.
3U2, Melbourne,
9"'0—GM2MK Hayvana,
9.330—CGA, DLrummondiille,
9.750—GBK, Rugby, England
9.230—FL, I'arls. ['rance (Elﬂel To\\er)
shenals 4:%wi am, and e
-VK2ZBL. Sydney, Allslr
,200—GBS, Rugby, I.nﬁland "Fransatlantle phone.
110—8US, Ualre. EkyDt
l(ugb\. En
Carvite (\lanlll) Phillpplne Islands.
Time slgnals 9:55-10 p.m.
L9—W2XAC, Schenectady., New York.
850—W2XCU, Ampere, N. J.;—W9XL, Chicago.
--WSXE. Halli. ore. Md. 12:15-1:156 P
La-15-11:1
—szxv \(--\ \'wx Clty.
—W8XAG. Davton. Ohlo.
-WEXN, Oakland.
—WiXG, Mlanl. Fla.
—_And oOther experimental stations.
8.630—w00, Deal. N. J
8.570—~HKCJ, Manlzales, Colombia
—RB15. Khubarcisk. Nlberia.
8,560—G2GN, S=. “Olymple.””
~-G21V, S8 “Majestle.”
8.410—G2AA, shore-to-,hilp phone.
8.150—WSBN, S8 “Leviathan.™
8.330—3K AA. Lenlngrad. Russla.
Tues.. Thura, Frl.

Australla.
Cuba,
Canada,

Time

5-7.30 a.m.

2-6 a.m., Mon.

8.160—... Momhasa. East Africa.
8.100—EATH. Vienna, Austrla. Mon. and Thurs.
5:30 to 7 p.m.
—HS4P, Dangkok, Stam. Tues. and TrlL
8-11 am.. 2-4 p.m. Tuesdays.

8.030—NAA, Arlington. Va. Time slgnals 8:55-9

a.m.. 9:55-10 p.m.

8.015—Airplanes.
7.930—DO0A, Doeberltz.
Relehpastzentealamt.

SBO—VPD.

Germany. I to 3 pm
lserlln,
Seva. FIjl Islands.
Kootwljk. Hoiland,
Ste. Asslze. France
Kootwifk, Holiand.

3 lmzola. Colnmhla.
i remen

after 8 a.m.

9 wm. to 7 pm

TR0 FTL. Ste.
7.500—TFZSH, lh-\khvlk Treland.
—EK422Z2. Danzig (Free State).

z.mo—vm Lyons, France. Dally except Sun..
10 to 1:30 s
7.410—. . Fbers\\.lldc Germany. Mo.. Thu. -
a
l
l’"ls France (*'Radio ¥itus'’) Tests.
‘Moscow. USSR, 7-7:45 am
Doeberitz. Germany.
20—HBID. Zurich, &wlm»rl..uw 15t and 3rd
Sundays at T 2
T,IUD—VKGAG lerlll. \Vesl Aus(ralla‘ Between
Moand ik a.m
7.120—027RL. Copenhagen Denmark. Irregular.
Arcund
5.0 —EARI2S5. \I'ndrlxl Spaln.  6-7 Do,
7.000—F8KR. Constantin. Algeria.
3.980—EAR 110, Madrld. Spain.  Tues. and Sat..
5:30 to T pm.. Fri. T to & pm
—CTIAA, Santos, Portugal, Iriday, 4-8 p.m
R.O0D—IMA, Itome, ltaly. Sun.. noon te 2:30 D-m
6.875—F8MC. Casablanca. Morocco.  Sun., Tue
Wed.. Sat.

—DSAFF, GCoecthen. Cermany. Sundays 4-
a.m.; ‘Tuesdavs. Fridays. noon-2 pan:
Thursdays 1-6_ p.on

S“O—Xc 51, San Lazaro. Mexico. 3 a.m. and
3 p.m.
/.753—WND, Deal. N J i
6.720—VRY, Georgetown, Gulana. We

Iiritlsh
and Son.. 7;15 to 10:15.
f.600-—. .. Tierlin. Germany.
#.035—WSBN, 88 ‘‘Lerlathan.”
6.515—W00. Deal. N. J.
—W3aXG, Miami, Fla.
f,125—W2XCU., Ampere. N.
Minn.; and others.

J.;—WOIXL, Anoka.

6.380—CT3AG. Funchal. Madelra Island. Sat
after 10 p.m.
—VAS, Glare Biay. Lanada.  Tests

€335 -wWi0X2Z. Airplane Televirlon.

-VESAP, Drunimaondsille, Canada
6.215—FRT. Fort de France, Martinlque.
£.205-—-LON, Ruenos Alres, Argentina.

—HKC, liogota, Colombla. 9:43-11:30 p.m
s.w.s—wlmxu. Chieago. I1l. (WMAC) and Air-
planes

(Continned on page 253)
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Hook-up of receiving appuaratus for a wave band of one-tenth

meter waves,

N the last number of the
I “Woche” we learned that out

of the total field of electromag-
netic ether waves from 10 meters
in length down to .7 of a mieron,
only waves ranging down to 10
centimeters in length and those
from 2.4 microns to .7 of a micren
come into question for communica-
tion purposes. The reason for this
is the very strong partial absorp-
tion of these short wave electro-
magnetic radiations by the atmo-
sphere,

For the technically educated
reader, who perhaps will want to
carry out experiments on his own
account in the very interesting field
of quasi-optical waves, we supple-
ment the previous article by dia-
grams of the apparatus for quasi-
optical waves and infra-red rays.

In Fig. 1 we see a receiving set
made for the wave-band of deci-
meter waves. As explanation of it
let us recall the Barkhausen-Kurz
phenomenon, which is as follows:
the electrons emitted from the fila-
ment under the influence of a high
erid potential with anode potential
0 volts make pendulum movements

The tube must have a positive grid-potential.

around the grid, the frequency be-
ing the same as the time required
for the back-and-forth movement
of the electron.

In the case of this hook-up the
wave length may be changed in a
simple manner by increasing the
positive grid potential. The trans-

o
|5
[ 4]

Quasi-Optical
Waves

Mr. Kappeluever, a German experimenter, commands our
attention in this article with some extremely interesting dara
an experiments with waves only a few inches in length.

bases. In constructing such a hook-
up one must see to it that the tube
gets a positive grid potential and a
negative anode potential. As to the
range of such transmitters, we may
remark that in the case of a wave
length of 40 centimeters one can
send as far as ten kilometers, with

e

e LIULI

Fig. 2

This is a diagram of
a back-coupled hook-
up for wave lengths
of from 50 centimet-
ers up to 6 meters in
the so-called three-
P oint arrangement.
‘Themicrophone is con-

AAA
Ld 4

R

[
Di

nected as shown and

the antenna is a
Hertzian dipole.

placed in the foeal
point of a reflector,

S .

mitter and receiver look exactly
alike and are to be constiructed ac-
cording to hook-up 1. Here the or-
dinary receiving tubes are suitable
for producing short waves, without
the necessity of removing the

gy

Fig. 3

Here is shown the
hook-up for an in-
fra - red radiophone
receiver. T repre-

sents a thallofide cell

in the focal point of
a concave mirror,
used for concentrat-
b ing the infra-redrays.
At the transmitter
the infra-red ray pro-

WAA
Yyr

ducer (arc) is modu-
luted by a Kerr cell.

o

4

Wwv’.americanradiohistorv.com

35 watts primary energy. Trees,
houses, and hills absolutely cut off
the line of connection between the
transmitter and the receiver.

Fig. 2 is the diagram of a very
ordinary back-coupled hook-up for
wave lengths of from 50 centimet-
ers up to 6 meters, in the so-called
three-point arrangement. Instead
of the telegraph kev the micro-
phone and microphone battery are
connected into the grid heater cir-
cuit. The antenna is a so-called
Hertzian dipole in the focal point
of a reflector .. The two high fre-
quency chokes D are necessary, il
the feed wire to the antenna is
fairly long. Such transmitters are
generally set up on wooden masts.
to get the rays out of the optical
shadow.

(Continued on page 250)
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GOOD ANTENNA

s _:' The antenna
-0-0-
—[-8;

]

What Receiving Antenna?

N short wave reception the se-
I lection of the antenna is no

tryving problem. The enormous
effectiveness of the short waves in
fact permits the use of very simple
antennas. which however does not
mean that one need exercise less
care in making them.

The often heard view that for
short wave reception a room an-
tenna or any kind of make-shift
antenna suflices, is in this form
quite incorrect, and we wish to go
somewhat into detail on this point,
because of its great importance.

In the reception of radio tele-
phonie waves between 200 and 600
meters, it appears that a high
power receiver with many tubes
using a high antenna is insufficient
for attaining good reception of
very distant stations. The roaring
and crackling produced by atmos-
pherie disturbances is so strong
that the offerings of the transmit-
ter are completely submerged in it.
We then say that the level of the
interference is above the intensity
of reception.

If, on the other hand, we use a
loop antenna for receiving, we
must generally increase the receiv-
er a tube or two, but can now
clearly get the station. In the
case of a loop antenna the level of
interference is therefore more fav-
orable in relation to the intensity
of reception.

The reason for this is that the
loop antenna not only relatively
but also absolutely takes in less in-
terferences than a high antenna,
and therefore it is almost exclus-
ively used for distant reception.

If then in regular radio recep-
tion we have to resort to artificial
means to render more favorahle
the relation of the intensitv of re-

Fiz. 1. Abhove we sce
the inferior form of
short wave receiving
aerial at left: at
richt, the preferred
style of antenna for
receiving short waves,
elevated above the
building roofs.

ception to the level of interference,
the relations in the case of short
wave reception are essentially dif-
ferent. Even in the first years
when short wave reception was
practised, it was possible to ob-
serve that the atmospheric dis-
turbances were markedly less in-
tense than in the case of the regu-

Oct.—Nov., 1930

SHORT

to be used on both short-

awave receivers and trausmitter 15 always
a question exciting more or less argument
among radio fans.
article and diagrams show some tnterest-
me practical angles of the short-wave
antenna proposition. First, the author dis-
cusses good and bad recerving aerials; he
then takes up the coustruction and tunng
of a dipole transniitting antenna.

The accompanying

as much of the original radiated
energy as possible. With regard
to the location of the antenna one
should note what follows. In a
house we have as antennas not only
the actual radio aerials but also all
wiring systems, whether open or
enclosed. metallic piping, ete. Since
thev absorb energy. they directly

Fig. 2. Diagram at
rikht shows two
methods of connect-

«—— ANTENNA

ANTENNA»%

ing an antenna to
short wave receiver;
inductive coupling at
the left and capacity
coupling at the right.
The eapaecity coubling
is generally preferred

o
T

ol

P >
F 2y /

as it prevents dead
spots on the tuning

s ER ~
/ i
dial. RECEIVER __L_RECE'VER

lar radio wave band. Since also
from the very favorable propaga-
tion conditions of short waves the
intensity of reception lay higher,
it could be established that what
we tried to attain by artificial
means in the case of long waves
was here already existing from the
very nature of things.

For this reason, even in receiv-
ing the most distant stations, it is
not necessary in the case of short
waves to use room antennas or
even loop antennas, to make the re-
ception intensity more favorable,
in proportion to the interference
intensity. Reception by a high
antenna (free antenna) is already
possible because of these advan-
tapes.

Therefore for short wave recep-
tion we use a free antenna located
as favorably as possible, to receive

\
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screen antennas lyving behind them
from all access of energy.

Now in ordinary dwelling houses
electric wiring, water pipes, etc.,
are to be found even in the top
stories, and if the roof is also
sheathed with metal, then anv
room antennas located below, or
even parts of high antennae, simply
intercept no radio waves worth
speaking of, being almost without
eflect.

The reception strength of a sta-
tion increases rapidly with every
meter above the roof. The freer
the antenna or at least a great
part of its length, the better the re-
ception. But if a considerable part
of it lies only a meter above the
roof or perhaps not all above it,
then a vertical antenna connection
in the house, no matter how long.
can bring no great improvement.
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For full utilization of the freedom
from interference existing with
short waves, a freely located high
antenna (Fig. 1) is much more
important than in the case of
longer (broadcast) radio waves.

Connecting the Antenna to the
Receiver

This is an opportune time to
consider this subject, since the
natural wavelengths of free anten-
nae in the case of short waves lie
in the general field of wavelengths
to be received or, in most cases, of
greater ones. An often vexatious
phenomenon occurs, namely, that it
is not possible to make the receiver
oscillate to all wavelengths but that
the back-coupling fails at one or
several wavelengths as the tuning
condenser is being rotated over the
scale. At the right and left of this
it functions again. These examples
of this phenomenon are -called
oscillation gaps. They may be due
to two causes:

1. Our receiver is tuned exactly
to the natural wavelength of the
antenna or to one of its harmonic
oscillations {the harmonic oscilla-
tions are whole-number fractions
of the natural wavelength of the
antenna).

2. Our receiver is tuned exactly
to a wavelength for which the
choke coils and condensers in the
anode circuit form a short-circuit,
and thus do not permit the forma-
tion of back-coupling oscillations.

But now we know what to do
when we encounter such vexatious
oscillation gaps in practice. We
make a losser coupling of antenna
and receiver by separating the cor-
responding coils further from each
other, until the receiver again be-
gins to oscillate,

In 90 per cent of all cases of the
formation of oscillation gaps (a
phenomenon occurring only excep-
tionally in receiving waves of
more than 200 meters) this meas-
ure will meet with success.

But if in spite of the loosest
coupling the oscillation gap cannot
be removed from a certain point,
then one must try increasing the
anode potential. In case this does

SHORT WAVE CRAFT
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not work, the audion tube must be
exchanged for another with greater
sharpness.

If these measures also fail, we
have every indication that the
cause of the oscillation gaps is to
be found in the improper dimen-
sions of the choke coil. Nothing

D-X HOUNDS—ATTENTION!

F you are a D-X chaser on short waves,
| don’t fail to send us a good photo or
twoe of Your Teceiving station and a de-
seription of what type of receiver you are
using and have found best. Include your-
self in the picture so that we can all have
a good look at a real D-X hound *on the
job.”” Tell us whether you received your
far distant stations on the phohes or loud
spcaker and any peculiarities such as fad-
ing, distortion, etc. Send all photos and
station descriptions to D-X Editor, Short
| Wave Craft.

will help but finding out the proper
number of turns to give this, to
eliminate the phenomenon.

It should also be noted that if
the oscillation gaps are actually
due to the antenna, loosening the
coupling (refer to Fig. 2) will in
no way decrease the volume of
sound, because with the tuning
then existing between the antenna
and the receiver a very good trans-
mission of energy takes place from
the former to the latter.

How Is a Hertzian Dipole With a
Single Wire Directional Con-
duction to Be Tuned?

Since the year 1926 an antenna
hook-up has been in use among
amateurs for transmitters, which
has enjoyed its popularity, without
its actually being fully understood.
This is the simple Hertzian dipole,
with single wire feed; distin-
guished by the fact that the non-
radiating feed wire is connected at
a totally unsymmetrical point of
the radiating section of the an-
tenna.

Finding this connection point
correctly was formerly the most
difficult thing with this very inter-
esting antenna. As a rule-of-
thumb we were told that the con-
nection should be made in the first
third or first quarter of the actual
antenna, but there was no such
thing as a perfectly accurate
statement of the conditions with
this antenna.

It was only very recently (Octo-
ber, 1929) that this was done by
Everitt and Byrne at Ohio State
University. One may say that
these authors have cleared up the
problem in so convincing a man-
ner (except perhaps for one point,
which refers to operation with
harmonic oscillations) that this
antenna may today be regarded as
entirely freed of the veil of mys-
tery which hitherto enveloped it.

Up to this time the adjustment
of the antenna generally was man-
aged thus: a hot-wire ammeter
wzas put in the center of the radiat-
ing part of the antenna and now
the tapping with the feeder was
moved along until a maximum of
antenna current was attained.

The above mentioned authors
established that the whole difficulty
lay in this mode of installation and
resulted in one’s never getting a
symmetrical distribution of cur-
rent in the radiating part of the
antenna. As shown in our Fig. 4,
illustrating this case, there results
at the place where the feeder is
connected an abrupt change in the
amenna current, a state of affairs
in no wise permissible. To be
sure, experience shows that even in
the case of such a distribution of
the antenna current radiation takes
place, but the degree of efficiency
of such an antenna can by no
means be called good.

(Continued on page 238) 1

Fig. 3 shows prober

connection of two
meters at points AA
to determine point at -
which to attach feed-
er to transmitting
antenna; Fig. 4, at
extreme right, shows
uneven distribution of
radiation current in
antenna, due to feed-
er being connected
unsymmetrically.

|
I »—~FEEDER
|

‘/.americanradiohistorv.com
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A TROPADYNE SHORT

The present article describes a special converter intended for short
wave receplion, which changes the frequency, by heterodyne action,
fo a value included in the broadcast band, thereby making 1t possible
fo use the converter in connection with any standarvd broadcast

recerving sel, such as a neutrodyne.

HE difficultiecs presenting

themselves in the case of an

effective high frequency am-

plifier for short waves, have
caused a general avoidance of a
special radio frequency cascade
amplifier, and the toleration of the
simple regenerative detector. This
abandoning of high frequency am-
plification has been possible be-
cause of the great range of short
waves, but it also causes certain
disadvantages. Therefore the pro-
posal has repeatedly been made to
use for short waves the superhet-
erodvne method of reception,
hitherto used mainly for the longer
waves. The present article de-
scribes a special converter intended
for short wave reception, which
changes the frequency, by hetero-
dyne action, to a value included
within the broadcast band, thereby
making it possible to use the con-
verter in connection with any
standard broadcast receiving set.
The writer used an ordinary neu-
trodvne receiver for these experi-
ments.

Combination Defector-Oscillator

Used

Fig. 1 shows the principle of the
hook-up of a tropadyne short wave

and oscillator.

converter. Vacuum tube V, oper-
ates as a combination detector-
oscillator. Therefore we have to
do with a normal tropadyne ar-
rangement. The one used here
varies from the standard in that
the electrical center of the tuning
coil L, can be very easily adjusted
by a variable condenser C,; a knob
for coil L, is therefore not neces-
sary. The entire apparatus is
coupled aperiodically to the an-
tenna. Reception is best with a
small indoor antenna, but any de-
sired outdoor antenna may be used.
The antenna connection is at A,
the ground connection at G. The
aperiodic antenna coil L, transmits
all the oscillations received to coil
L,, which is tuned to the trans-
mitter by Condenser C,. Oscilla-
tions for the heterodyne action are
generated in the circuit L,—C. by
means of the back-coupling coil L,.
The variable condenser C, is a
small rotary condenser with one
rotary set of plates and two fixed,
insulated sets of plates. These
condensers are obtainable in any
radio specialty store (capacity
about .00005 mfd.). The filament
of tube V is regulated by the fila-
ment rheostat W.. In the plate

>
D

L4

SHIELDING

g

Fig. 1. The Trop-
adyne hook-up
used for the Short
é Wave Converter,
PUT in which one tube
is made to serve
? both as oscillator

and detector. This
converter ¢ an be
used in connection
with a standard
neutrodyne broad-
cast receiving set,
for the purpose
of picking up
short wave sta-

tions.

e

B+t60
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One tube acts both as detector

circuit of tube V the intermediate
frequency exists, swhich corre-
sponds to a wave length of several
hundred meters, and whose amount
is dependent on the tuning at the
time of circuits L.—C,, and L.—C..
C. is an ordinary bypass condenser
with .0005 mfd. capacity, which in
union with a coil connecting with
the output posts (not shown in Fig,
1), forms a tuned circuit which is
tuned to the intermediate fre-
quency wave. The coil is connected
to the converter by two flexible litz
wires, which should be very short;
later, in operation, it is simply
coupled to the first grid circuit coil
of the broadcast receiving set,
which now acts as an intermediate
frequency amplifier, second detec-
tor, and audio frequency amplifier.
In this manner the converter is
coupled to the receiving set, and
now all the tuning circuits of the
broadcast receiver need only to be
tuned once to resonate with the
circuit to which C, is tuned, which
is the intermediate frequency
wave, after which nothing in the
receiver needs to be changed.

Size of Coils

As coils (L,, L, L,) in the con-
verter one uses the ordinary short
wave coils; it is simply necessary
to note that coil L., alwavs has one
more turn than coil L,, while coil
L, must be suited to whatever an-
tenna is used. In most cases one
will select for L, one to three turns.
Coils L, and L, determine the wave
range which is covered by con-
densers C, and C.,. Coil L, must
be so large that tube V oscillates
throughout the total range of con-
denser C,. This can easily be de-
termined by connecting into the
plate circuit (i.e. between the lower
output post and plus 60) a milliam-
meter with a range of from zero to
5 milliamperes. If coil L, is far
away from coil L,, the feed back

& < /
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being very slight, the milliammeter
shows a fairly strong plate cur-
rent. If one brings coil L, toward
coil L, the milliammeter suddenly
drops strongly at a certain point,
indicating that the tube is oscillat-
ing. During the reception experi-
ments one must make certain that
the tube oscillates, since otherwise
the formation of the intermediate
frequency waves is prevented.

In Fig. 2, the arrangement of
the individual parts upon the base-
board is shown. Slight deviations
from this are of no significance;
simply the arrangement is of sig-
nificance. At the upper left we see
the connections for the antenna
(A) and the ground (G), beside
them the holders for coils L, and
L. (at the right). Then comes the
variable condenser, to the height of
which a screening plate runs,
which is to separate the actual
tuning circuit from the oscillating
circuit. Then comes the holder for
coils L, and L, (at the right), the
tube socket, another bent screening
plate, and finally the 2 mfd. large
block bypass condenser (C.) con-
nected between the B post and
the filament. The construction will
be easy after reading over the de-
tails as here presented.

Condenser Arrangement

It must also be mentioned that
the variable condenser is screwed
to the baseboard by means of a
sheet-brass angular clamp and that
its shaft is prolonged with a hard
rubber rod by means of a coupling.
1t is very important that attention
be paid in mounting that the rotary
set of plates of the condenser at the
left on the panel be in conductive
connection with the grounded
screening plate which is behind the
panel. This may also be seen from
the hook-up in Fig. 1. On the
other hand, the rotary set of plates
of C, must be insulated, while the
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Fig. 2. Top view
of suggested lay-
out of parts for
Tropadyne short
wave converter,
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rotary set of plates of condenser
C. must again be connected with
the grounded screening plate. Al
the connections which are made
according to Fig. 2 and also Fig. 1,
can be made with bus bar wire.

Operation of the Set
About the adjustment and oper-
ation of the set we may say this:
a milliammeter is connected into

about 75 turns. This coil is now
placed in inductive relation to the
first grid circuit coil of the broad-
cast receiving set which has been
previously made ready for opera-
tion. In the broadcast set, of
course neither the antenna nor the
ground connections are emploved,
but the same batteries can be used
for both sets. If cylindrical coils
are used in the receiving set, then

_ LIST OF PARTS

Classifi-
cation No. OBJECT SIZE
C,—C. 2 Short wave variable condensers max. .000015 mfd.
Cy 1 Intermediate frequeney variahle condenser 0005 mfd.
W, 1 Filament rheostat 30 ohms.
W1 1 Variable high resistance 100 to 5000 ohms.

1 Two-part coil hoiders with gear adijustment, I

and 20 em. adjustment axles

C, 1 Variable condenser 00005 to .0001 mfd.
f 1 Block condenser 2 microfarads

1 Panel 8” x 18 x 4~

1 Baseboard 18" x 9%%” x W”

450 x 240 x 20 mm.
Knobs, extra large

T Binding posts

1 Tube socket

1 Set of short wave coils 1-10 turns

Also: Screws fox wood, brass screening plate,
serews for metal, connection wire.

the conductor which leads to the
positive terminal of the “B” bat-
tery. The coils are put into the
coil holders according to the plans
given, and the filament current is
turned on. After the antenna and
ground are connected, there is con-
nected to the output binding posts
of the converter by means of two
single short litz wires an ordinary
electrie light plug into which is
put a flat coil (spiderweb) with

www. americanradiohistorv com

the coupling coil of the converter
is laid on the first RF transformer
of the broadcast set. In any case
one must attain the object of coup-
ling the converter with the re-
ceiver.

It is now very important to tune
all circuits of the receiving set to
exactly the same wave. For this,
experience shows that it is best to
select a wave of about 300 meters.

(Continued on page 249)
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A FEW SHORT WAVE
HINTS from EUROPE

The oscillating audion—eliminating hand-capacily
—how fo use a single tapped inductance.

HAT is the best hook-up
vv for a S-W receiver? Until

recently this question was
not very hard to decide. One could
justly recommend a normal audion
(vacuum tube) hook-up with back-
coupling, followed by two low fre-
quency stages, as the best, because
other hook-ups were only doubt-
fully advantageous or were more
complicated to operate. Two-
thirds of this rule still holds good
today.

The Oscillating Audion Receiver

When in the vears 1923 and 1924
the great mass of radio amateurs

one mounts coils and rotary con-
densers not right behind the front
board but with a space of about 15
em. (6 inches) between. If the
receiver is well grounded, this
measure is generally suflicient to
eliminate this troublesome phe-
nomenon, down to a wave length
of about 20 meters. Secondly, if
one wants to also receive still
shorter waves, then it Is necessary
either to screen the audion part
of the apparatus by a sheet metal
cap, which is in conductive connec-
tion with the ground of the set, or
to put the entire apparatus in a
box lined with metal. Very often

A\ 200 MMF 3MEG OHMS SDO0 MMF 2000 MMF
of N ,
T ! ‘ | i /
. —— il /
| E & : \
# g PHONES
T 3 ™ X 3
— 26 1)
| — OHMS
- _L 5000 MMF |-~ 2 MEG
c :‘- =C "\ OHM3
-~ l—’ Y
H B AA—LTETT— —T00 > 70+ 8
R r. S I 1.6 [’ [ —O+B
[ C 4 _O-A+C
| 20000 omms . O+a-B
I —

Recommended short wave receiver hookiup as described in the accompanying
article.

began to busy themselves with
short waves, it appeared that most
of the sets of the time were ca-
pable of cnly poor reception. They
were indeed only constructed on
principles applicable to the recep-
tion of waves more than 150 meters
in length. The first thing was that
the sets had an extreme sensitivity
to any approach of the hand or
bodyv (hand capacity). Likewise it
appeared that most coils were not
constructed sufliciently strong,
and frequently wobbled if someone
else was walking about in the
room,

Eliminating Hand Capacity
The sensitivity to hand capacity
can be avoided in two ways: first,

one gets the same result by having
the front board covered with sheet
metal (on the outside or inside) or
by using a specially prepared front
hoard which has been sprayed with
a fine metallic coating.

Now we come to the arrange-
ment of the parts on the baseboard
of th receiver, shown at top of
page, and diagram above indicat-
ing the connections, which shows
how to manage the wiring. The
hook-up shows a few special points,
which we shall now mention.

If one is not near a local or dis-
triet transmitter, this receiver is
surely capable of receiving in most
cases the greater European radio
stations. Then we merely have to
put in other coils, which one can

\
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One of the preferred arrangements of
the instruments in the European short
wave receiver here discussed.

manage in the form of inter-
changeable coils to be stuck in, and
for the longer wavelengths also
the rotary tuning condenser must
be enlarged by the connecting in
parallel of a 500 mmf. end-capac-
itv, which can be cut out by a
switeh at will.

For those places in which there
is a transmitter, this set would in-
deed amply serve for radio recep-
tion of the local station, but be-
cause of the slight possibility of
tuning out the local station, it is
never advisable in eities with
transmitting stations, to change
the short wave receiver to an all-
wave receiver. Likewise having
the receiver alwavs ready for
short waves, without having to
change the set over, is an advan-
tage not to be underestimated.

What we have to insist on is that
this set be able to take in the en-
tire short wave field between 15
and 90 meters, a sufficiently com-
plicated problem, if one takes into
account all the high frequency
technical demands.

How to Use a Single Tapped
Inductance
We must first consider the ques-
tion whether it is better to equip
the set with several interchange-
Continued on paye 251)

I
il

This diagram shows how the dead end

of the inductance lies on the cathede

side of the circuit; this hook-up results
in minimum losses.

1k

T
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Local Reception on the 20-Meter Band

By KARL WIRTZ, DE 939, Cologne

HE author of the article,

I “Successes with the 20-Meter

Wavelength,” in the Novem-
ber number of Funk Bastler men-
tions in one paragraph his local re-
ceptions on 20 meters, and says that
400 kilometers is the least demon-
strable distance at which his sta-
tion was picked up on the radio.
This is no unusual experience. I my-
self have, for example, picked up 4
ABG Heidelberg 5 (some 225 kilo-
meters away). I could get very
clearly Belgian and Dutch stations,
some of which are nearer. In ad-
dition to 4 ABG other German sta-
tions were also heard, such as 4 gJ,
4 hi, ete. Reception was best in
the early afternoon. Since ground
radiation reaches only a few kilo-
meters, this can only be attributed
to radio reception, which can be
explained theoretically in the fol-
lowing manner:

T think I shall make no mistake
if T assume that most amateurs use
horizontal antennae. It is well
known that antennae stretched
horizontally radiate vertically—
and all the more so, the more pre-
cisely their own wavelength is in
tune with the wavelength of the
sender. The higher the wavelength
of the antennae in relation to the
wavelength transmitted, or better,
the higher the harmonic on which
the antenna works, the more a
horizontal component is turned
into vertical radiation. It is a fact
of experience that the direction of
the radiation of the antenna from
about 25 meters’ wavelength on
upward has no perceptible influ-
ence upon the diffusion of the
waves; but that, on the contrary,
in wavelengths under 25 meters,
and therefore on the 20-meter band
of the amateur, the form of an-
tennae used is of greater import-
ance for the diffusion. In addition,
there is also the influence of the
height of the antenna above the
ground upon the diffusion of the
waves under 25 meters. For wave-
lengths of less than 25 meters only
a horizontal transmitter comes into

Mr. Wirtz develops some very interest-
ing conclusions on short-wave reception
in general, in the following discourse,
and he borrows a simple analogy from
physies ta explain the reflection of radic
waves from the Heaviside layer.

consideration, that is, a vertical
A

antenna of wavelength. This

2
means that every amateuvr would
have to stretch verticallv a 10 me-
ters long antenna for the 20-meter

dent of the refraction index (to
use an optical expression) of the
Heaviside layer,—which refraction
index depends on the wavelength
and the state of ionization and
controls all the rest of space above
the point of reflection. We are
concerned only with the reflected
radiation. We can make this very
clear by another illustration from
optics. If we let a ray of light
enter a vessel filled with water,
from beneath (see cut), the ray
is bent. Part of it is directly re-

wave—a problem which would flected from the underside of the
— |
The radio waves are \'\ 1 ==
. ey

deftected directly from
the Heaviside layer,
states Mr. Wirtz, in-
dependently of the re-
fraction index, sheak-
ing in an i

— e gt

................. 7 ~WATER

Bense.
ray of light enter a
vessel filled with
water, from beneath.
the ray is bent as
shown. Part of it is
reflected from the un-
derzide of the water,
but the greater part
of the ray passes on
into the fluid and
corresponds  to the
distantly - working
bart of the energy.

-y

HEAVISIDE
LAYER

probably be attended with a good
deal of difficulty in the majority
of cases.

It is mostly L-antennae that are
used, which are aroused in a higher
harmonic. (Most amateurs are not
aware that receptions on stations
at a distance would be accom-
plished with much less effort on
the part of the sender if the form
of the antenna were well suited to
the purpose.) It must be the en-
ergy transmitted from the horizon-
tal antenna toward the zenith—
and with this we get back to our
subject—that brings about local
reception on 20 meters over so
short a distance.

This energy is reflected directly
from the Heaviside laver, indepen-

b
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water (naturally irrespective of
the reflection from the under sur-
face of the glass wall). But the
greater part of the ray passes on
into the fluid, and corresponds to
the distantly-working part of the
energy. For us, it #s only the first
ray that is of interest, for it is
this that forms the analogy to the
20-meter wavelength, where the
Heaviside layer takes the place of
the water. Here, too, the angle of
reflection is independent of the re-
fraction index. This also explains
the strong fading that comes in
from sideways.

As a proof of this, let us point
again to station 4 ABG, which is
heard well in many parts of
Germany,
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A Receiving Aerial for GS5SW

T iz a well-known faet that a
short antenna is better than a
long one, for short-wave reception,
but if it is desired to get one sta-
tion at optimum value and the re-
mainder as before, then it becomes
worth while to design the antenna
properly. Details will now be given
of one suitable for GHSW, whose
frequency is 11,751 kilocycles per
second. To ascertain the length
in feet of antenna the formula

209,820 x 1.56

—  — is used, the speed of
Freq. in Kc.

radio waves being 299,820,000

meters per second, but as we

are working in thousands (kilo-

cyveles) the last three noughts must

he omitted. This resolves into
467,719.2

39.8 feet. To use this
11,7561

antenna to the best advantage we
make it a “Doublet” as shown in
the diagram, and each side of the
centre insulator will be 19.9 feet
long or 14-wave, for the resultant

-4, g -
- /4 WAVELENGTH “n

f——19.9 FT—<d\ /—19.9F T——

TWISTED FLEX.
WIRE ~— T~

fT.
r,—!k WAVE -LENGTH

ANTENNA ——_ RECEWER
COUPLING COIL GRD COiL
/7
/
/
/

Dimensions of a specially designed
aerial for receiving a 11,751 K.C.
signal to best advantage.

figure of 39.8 feet obtained above,
is a V4-wave Hertzian aerial.

Looking at the diagram it will
be seen that each horizontal sec-
tion is joined to one piece of a
length of twisted flex which should
be L4-wave or 34-wave long. and as
34-wave will suit most locations
best this can be used and it will, of
course, be 59.7 feet long,.

A suitable antenna coupling coil
must be made and it is suggested
that this should be wound with 3
to 5 turns, spaced one diameter of

No. 24 gauge enamelled copper
wire and about 2 to 3 inches in
diameter. It may be either wound
on a former or be self-supporting
and its coupling distance from the
receiver grid coil should be wvari-
able, so that it can be brought
closer until the best position is
found. Make sure that the wind-
ing is in the correct direction rela-
tive to the grid inductance.

The best coupling position is as-
certained by setting the detector
oscillating and bringing the coup-
ling coil closer to the grid coil, un-
til at some position oscitiation will
cease; when this occurs, slowly
back away the coupling coil until
oscillation reecommences — this is
the best position.

This antenna will give extremely
satisfactory results on all short-
wave stations, hut it will be most
sensitive to GHSW and the har-
nionics and overtones of this sta-
tion’s frequency.—Contributed by
E. T. Somerset, G2DT, Short-Wave
Experimental Station, England,

Beam Radio Reflector

ITH a broadcast station in

Bridgeport, Connecticut, at-
tempting to concentrate its radi-
ated waves into one particular
direction, and with beam radio
stations confining their transmis-
sions to one point of the compass,
there is renewed interest in direc-
tional antenna systems. Of these,
the latest design resembles the
framework of the familiar cigar-
shaped dirigible, or a trick joy-
riding device at a seaside resort.
Designed by Charles S. Demarest
of Ridgewood, New Jersey, and
Russell S. Ohl of New York City,
this directional transmitting an-
tenna is intended to shoot a heam
of unpolarized radio energy espec-
ially adapted for interception by
short-wave receiving sets.

The invention comprises a net-
work of wires or stiff electric con-
ductors. Just as light waves may
be reflected, so radio waves are
capable of being bent or twisted

RADIATOR
AT FOCUS

An unpolarized beam reflector of

parabolic shape; the energy to be

transmitted is applied to the con-
ducting wires by rods.

in a particular direction; for this
reason, and because this antenna
takes the form of a parabola, it is
termed a parabolic reflector. This
network of wires or series of con-
ductors is supported at the open
end of the reflector by an insulated
wooden framework. On a small
scale, just as an airship may be
suspended in a hangar, so this odd
antenna rests on a support above
the ground.

[l
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In this directional transmitting
device, the energy to be distributed
is applied to the conducting wires
by rods. The latter are spaced at
an equal distance apart, which ar-
rangement permits the energy ap-
plied to the conductors to approach
from different angles, so that the
beam of radio waves transmitted
will be unpolarized.

“The advantage of this tyvpe of
beam over that transmitted by the
devices of the prior art,” contends
the American Telephone and Tele-
graph Company, “is that any type
of receiving antenna located within
the effective area of the heam will
receive the energy or the signal
transmitted thereby.” The conduc-
tors of this radio reflector are
tuned to a fraction of the wave-
length used in the system—for ex-
ample, one-half, three-halves, or
five-halves of a particular wave-
length.—S. R. WINTERS.

o | —
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Stronger Signals With ‘“Double Detector™

EREWITH is a Pilot-Wasp cir-

cuit which I have been using.

The regular circuit does not have
quite enough “it” for me, so I tried
the “double detector” stuff and it

sure works ’em all, on the loud
speaker! Of course the set uses
the Pilot wasp coils, 17-500 neters,
using four 201A’s. Although 1
have been in radio for four and a

half years, I am always interested
in new wrinkles, so here is a fine
circuit for the beginner who wants
to build his first radio.—Contrib-
uvted by L. E. Smith.

R.F.CHOKE 1ME&\
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r
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A- B+DET. ‘B AMP.

Mr. L. E. Smith shows us a very interesting “double detector”

in a Pilot-Wasp Set.

short-wave receiving circuit herewith, which he employs

The Short Wave Fans Use For Old Supers

ANY a radio enthusiast has
M an old superheterodvne, or

can purchase one in good
condition, for a small sum. If so,
he may convert it readily into an
efficient short-wave receiver.

Having obtained the super, pro-
ceed to remove the antenna and
oscillator coils, and the two large
variable condensers.

Next, procure two small vari-
able condensers, one 5- or 7-plate,
and one 11- or 13-plate; one for a
tuning control and the other for
the control of oscillation.

The inductance and capacity of
a particular antenna will have con-
siderable effect on the coil values
necessary. Consequently, any
standard set of short-wave coils
may be used for experiment. Al-
though complete instructions for
making such coils have appeared

(Continued on page 249)

— — T
@) |1
TICKLER |
1]
R.F.,CHOKE
MIDGET
s il - |
INTER. TRANSF.
| SEC. 4 '
i.‘. G
I S PLATE
l I

v

GRID PLATE

i

11 OR 13 PLATES i

e |

It is now possible to purchase an old battery-type superheterodyne for much less

than the cost of the components; and the experienced constructor can readily

adapt it to short-wave reception as shown at A. The connections of the plug-m
secondary and tickler should be made as indicated at B.

£
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Short Wave Question Box

Edited by R, William Tanner, W8AD

Filter for B-Eliminator

(1) David Akron,
wants to know:

Q. 1. What filtering system could be
added to a “B” power unit to make it
ideal for a short-wave set?

A. 1. A two-section filter as shown in
the diagram will do very nicely. If var-
ious potential values are needed, a voltage
divider may be connected from *B-}-” to
“B—" with taps taken off. These taps
must be by-passed with %%-mf. con-
densers.

Q. 2. Which is the best method of con-
trolling regeneration—a variable resistor
in the “B-}-" lead to the detector, or a
variable by-pass condenser?

A. 2. Both methods have their own
disadvantages. The former has less ef-
fect upon the tuning of the detector grid
circuit, but is generally somewhat noisy.
The latter eliminates the noise, but has
considerable effect upon tuning; espec-
ially when the tickler is slightly larger
than necessary. The ideal method is to
use a separate tube for this purpose.

Q. 3. How can the harmonics of a sta-
tion be determined?

A. 3. The fundamental wave is con-
sidered the first harmonic. The second

Borovitz, Ohio,

1118 question and answer department
| is edited hy Mr. K. William Tanner.
well known operator of short-wave amateur
radio station WS8AD. Mr. Tanner has
written a great many articies for the radio
press and has had considerable experience
in designing and constructing bath short-
wave transmitters and receivers. Not
‘ more than three questions should be asked
and all letters containing questions should
be addressed to the Editor, Short-Wave
(Question Box, at the publisher’s address.
State your questions briefly, Questions
cannot be answered by mail.

ATTENTION OF READERS

The editor of the Question and|
Answer department of SHORT WAVE
CRAFT has requested that all those
who write to him hereafter, asking
questions about their SHORT WAVE
sets, please give full details of the|
circuit used, when this is necessary;|
and other data, such as the value of/
the condensers and inductance coils
‘used, ete. It is a waste of vour time
and the question box editor's time to
ask such o question as this—“I have
built a short wave receiving set with
five plug-in coils, but only one of them
works. What is the trouble?”

30-H 30-H + Circuit of a “B”"—
eliminator two
section filter suit-
able for short-

1MF. MF MF wave receivers. A
FROM T — 2 T4 voltage divider
RECTIFIER can be connected
— across -+ and —

— - terminals.

harmonte is one-half the fundamental (or
twice the frequency). The third is one-
third the fundamental (three times the
frequency), ete.

Antenna Mast

(2) G. H. Seward, Los Angeles, Calif.,
requests the following.

Q. 1. Advise me of the most inexpen-
sive way of erecting a high aerial for
transmission and reception.

A. 1. An extremely high antenna is
not required for either transmission or
reception helow 100 meters, 35 or 40 feet
being sufficient; of course, when sur-
rounded by trees or buildings, it is well
to place the aerial well above these. A
pair of pine 2 by 2's, spliced together
with a 2-foot overlap, and guyed at the
top and at the splice with No. 12 ijron
wire, makes an excellent mast. If used
for transmitting, the guys should be
split up into 10-foot sections with strain
insulators. As you did not state the
wave on which your transmitter is to be
operated, it is impossible te give the
length of the aerial.

12-Tube Receiver

(3) Robert H. Stratford,
Neb., requests:

Q. 1. Data on Dr. Reissners 12-tube
receiver (as shown in the photograph on
page 20, June-July issue of SHORT WAVE
CRAFT.)

A. 1. We have not these data, and
would advise you to write to Dr. Reissner
at his laboratory, Zehlendorf, Germany.

Receiver Has No “Kick”
(12) Louis Sassen, Brooklyn, N.

states:
.

Beatrice,

Aty

T sy

Q. 1. I have a straight regenerative
tuner built inte a 12x4x%7-inch brass box.
The set has no “kick” and it is almost
impossible to tune in weak stations,
What is the trouble?

A. 1. The way your letter reads, I
have an idea that your grid leak is of
the wrong value, and possibly vour plate
voltage is too high. Iucrease the value
of your grid leak and reduce the plate
voltage to 22.5. It would also be well
to take off turns from the tiekler, until
the tube just oscillates, with the regen-
eration control at maximum.

Q. 2. How can I add a ’'22 screen
grid R. F, stage to increase sensitivity?

A. 2. You are referred to the article
“Bringing Old Receivers Up-to-Date,”
page 46, June-July issue of SHORT WAVE
CRAFT.

Set Works Spasmodically

{7) A. l. Knecht, Chicago, Ill., writes:

Q. 1. I have a short-wave receiver
which will work one night, and the next
night it will be absolutely dead. I have
rebuilt it many times, but with the same
results. Can you tell me what is wrong?

A. 1. You may possibly be in a poor
location and, again, something may be
wrong in your set. First, go over vour
antenna and ground and see that the
connections are all O. K. If this is not
the cause, examine both vour tube sockets
and coil sockets, especially the latter; it
frequently happens that the constant
plugging in and removing of tubes or
coils loosens the contacts, thereby result-
ing in an open circuit.

How to Feed “B” Supply

(6) E. B. Wilson, Elizabeth, N. J., de-
sires to know:

Q. 1. Which is the best method of
feeding the “B” current to the plate of
a screen grid R.F. ampliger—through an
R.F. choke or directly through the detec-
tor grid coil?

A. 1. Either method should give equal
results; however, feeding the plate
through an R.F. choke allows the use of
a variable coupling condenser, which can
be adjusted to give good selectivity. This
is shown in the diagram. The R.F. choke
must be a good one. The coupling econ-
denser C may be a 50-mmf. midget.

The selectivity of

1t "

a short-wave re-
ceiver can be in-
creased by the use
of a coupling con-
denser C, connect-
ed between the R.
F. choke and the
grid tuning in-
ductance.
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Octocoils

(18) F. J. Potter, Somerville, Mass.,
asks:

Q. 1. Can I use “Octocoils” in a short-
wave receiver, with a small variable tun-
ing condenser and a midget condenser in
series with the antenna, in an untuned
sereen grid R, F. circuit?

A. 1. The “Octocoils” will probably
function correctly with a .00005-mf.
tuning condenser; however, it may be
necessary to modify the number of turns.
An antenna midget condenser will not
be needed for an untuned R. F. stage.

Short-Wave Code Receiver

(19) Howard Ilicks, Pittsburgh, Pa.,
wants to know:

SHORT WAVE CRAFT

denser, connected as shown. L2 is the
tuned audio impedance, and may be noth-
ing more than the secondary of a de-
funct Ford coil. This is shunted by
an .01-mf. fixed condenser. An output
transformer is advised.

Q. 2. I have a Pilot “Super-Wasp”
which uses two audio stages. [ want
to use headphones with only one stage,
but do not care to rewire the plate
circuit of the first stage. Is there any
way I can do this without altering the
receiver?

A. 2. Connect the phones in series
with an .006-mf. condenser, and shunt
them across the primary of the trans-
former between the first and second
audio tubes. This is shown in a diagram.

is only a theoretical wvalue; the exact
value generally being slightly higher.

Q. 2. I understand there is some
method of using a separate tube for
controlling regeneration. Can you pub-
lish this circuit?

A. 1. The circuit you desire is given
here; it has the advantage of the smooth:
est possible control of regeneration. C
is an .005-mf. by-pass condenser, and
R has a maximum value of 50,000 ohns.

Q. 3. 1 have been using a receiver
with a tuned first R. F. stage and an
untuned second, with a regenerative de-
tector. Signal strength at the high end
of the scale is very weak. Can you tell
me my trouble?

A. 3. 1T do not know the constants of

Q. 1. What type of circuit do you ] your circuit but it seems probable that
advise for short-wave code reception How to Figure Plate Cut-off Voltage Lo untuned stage is peaked at a low
only? (20) Byron Lutz, Hartford. Conn,, in- wave. Try increasing the turns on the

A. 1. Ease of tuning in such a re- quires: fixed-tune transforner.

R.F.C. .01
ANT. 224rf L& ;7100045 | 127AF
i |
v
w
5
REC: B L £
T . Q.
006 f i —
v I—I}— 006,] |\ \
\ \ . ! \ } ll \. !
1 v U v N, i
GND.  .006) 500 Ll’ 0005 2 MEG. 50,000 [+ 1 ]
MF OHMS AIR 01} 2000
; ¥ CORE l'lMEG.
15+ 180+ 450R 22+ 180+ L2

Hook-up for a sensitive, regenerative, short-wave receiving circuit with an untuned R. F. stage employing a screen-grid

tube, and designed particularly for short-wave code reception.

ceiver is of more importance than sensi-
tivity; therefore, a simple regenerative
cireuit with an untuned R. F. stage will
be found quite satisfactory. If a screen-
grid detector is employed, a tuned im-
pedance, peaked at around 1,000 cycles,
may be connected in the plate circuit
and coupled to a single A. F. stage.
A diagram of this type of receiver is
given herewith. The coils . and L1
are the conventional plug-in types. Re-
generation is obtained by means of a
50.000-ohm variable resistor, in series
with a fixed .0001- to .00025-mf. con-

Q. 1. In what way is the plate-current
cut-off point, for transmitter tubes,
found?

A. 1. With three-electrode tubes, this

is determined approximately from the

following formula:
Cut-off Operating plate voltage
bias voltage —
Anplification constant

As an example: the amplification con-
stant of a 10 tube is B. With a plate
voltage of 350, the cut-off hias voltage
is 350 divided by 8, or 44 volts. This

p=

1ST AF

The coils L and L1 are the conventional plug-in types.

Length of Hertz Antenna

(21) Wilbur Bingham, Troy, N. Y.
wishes to know:
1. How can I find the correct

length for a Hertz antenna for trans-
mission?

A. 1. The formula for finding the
length is: Length in feet = Wavelength
(in meters) X 1.56.

Q. 2. What is the lowest wave at
which a screen-grid or space-charge de-
tector will oscillate?

A. 2. This is around 15 meters, but
will depend upon the individual tube.

IND AF

:

PHONES

B+

—— 0000
Il

R

The diagram above thows how to connect a pair‘of phones in the. I’lrgt
audio stage of a FPilot Super-Wasp, without rewiring the plate circuit

of the first stage.

Dinzram at right shows how to connect a separate tube for controlling
regeneration in a short-wave receiver.

CIABNELLLL
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INTOLERANT HAMS?

Editor, SHORT WAVE CRAFT:

After having had an opportunity to
read the first two copies of your maga-
zine, would like to say that I am very
mueh pleased with it. 1 hope it keeps
up the way it started. QST is all very
well for the regular code ham, but the
short wave enthusiast, who is more in-
terested in short wave B. C. and radio-
phone stuff, finds that he is regarded
with scorn by the code fraternity, who
refer to him as a B. C. L. with a sort
of pityving contempt. So that vour maga-
zine fills a vacant place, and fills it well.
After all, there is more to short wave
stuff than code work; telling sonte other
ham that you get his sigs R-5, QSA 3,
when it is nearer the mark to have said
that you pet ’em R-2, QSA 1.

I used to get quite a kick listening
to trans-Atlantic phone conversations on
the A. T, & T. stations, especially on
around 13 meters. That was with a
hattery superhet, a l« QST’s dope. Am
interested in Mr. Tanner’s A. C. super,
as a result of subscribhing to SHORT
WAVE CRrRAFT, and am having one built
for me. If there is not too much hum
on the headphones, it ought to make a
keen receiver. Am having an untuned
stage put ahead of the first detector.
Hope to he ahle to report some good
DX after I get going with it.

Keep up the good work! With best
wishes (Should I say 73’s7?).

Hexry L. larris, JR.,
Captain, U.S.A., Retired,
308 Chestnut Street,
Chestnut Grove, Calif.

(SHORT WAVE CRAFT was origincated
for the simple purpose to fll « great
want of many short wave enthusiasts,
whe ure not necessartly “regular code
hams.”  Every magazine has its spheie,
and the one owr correspondent speals of
i8 no exception to this. Quite to the
contrary, it has done a tremendous
amount of good for the entire radio

SHORT WAVE CRAFT

Among
the Hams

fraternity. But we hope to have SHORT
WAVE CRAFT fill a wniche all by itself,
and if it advances short waves ever so
little, we feel we huve fulfilled our mis-
sion.—Editor.)

NO EINSTEIN FOR HIM!
Editor, SHorT WAVE CRAFT:

Enclosed find ($1.50) money order, for
which please send a year's subscription
of SHORT WavE CRAFT.

I am glad that you started this new
hook, because it is soniething that every-
body wanted.

I hope that this new magazine will
fill the great demand for a book which
deals with short waves ONLY and ex-
cludes Einstein formulae and graphs.

Wishing you luck, I am.

THEODORE KORANY,
Babylon, L. I

P. 8.—1I should advise vou to devote
a few pages for correspondence between
hams.

(1Well stuted. We could not have said
it any better. SHORT WAVE CRAFT aims to
give information that is not over the
heads of the average short wave en-
thusiast. If we can help it, we will
never have any formula, either Einstein
or otherwise.—Editor.)

MORE 8. W. DOPE

Editor, SHORT WAVE CRAFT:

Just a few lines to say I have my
Silver-Marshall short wave set working
now and in the past week have listened
to GBS, GBU, GBW, which are English
side of trans-Atlantic phone, and they
sure have a wallop in signal strength.
G5HSW has heen excellent; P6J has been

Oct.—Nov., 1930

very good; PHI has been fair; 2ME, at
Sydney, has been clear but not so loud;
Zeesen, Germany, has been great. 1
hear many phones in foreign tongue but
cannot make much out of them, although
their signals are fine at times. My time
is limited in listening in, as I work, but
I shall be glad to pass first-hand short
wave dope on new stations I hear, if
any.

GEORGE C. STARRY

299 Carlton Ave.

Brooklyn, N. Y.

(Here is a ham who seems to gel ex-
celient results and who, we are sure,
wishes to hear fromt other members of
the fraternity to swap views with. Up
and at him, boys!—Editor.)

HERE'S THE REAL STUFF

Editor, SHORT WAVE CRAFT:

As I have been a reader of your maga-
zine for about four months, and think it
is one of the best radio magazines or
anyone that is a radio fan, I will take
the time and tell what I have done in
short wave work.

I have made five short wave sets to
date, from a two-tube to a five, which
I am using now.

Up to the present time I have logged
589 stations in U. S., Canada, Java,
England, Australia (all with voice, S.S.
Olympia, S.S. Leviathan.

The set that T am using now I made
in June, 1928.

If you think that this will be inter-
esting to the short wave fans, you may
publish this letter if vou wish. Would
like to hear from all short wave fans.

CARL SKATZES,
45 Flax Street,
Delaware, Ohto.

(This ham certainly knows his stuff.
589 stations, Waow! He certainly needs
encourcgement, and i we know our
andience he will hear from about ten
thousand fans pronto.—Editor.)

Simplified Shorl-Wave Receivers and Wavemeters

A reduction in the cost of short-wave
receivers and kits is bound to greatly
increase the number of short-wave lis-
teners. In this connection, the Delft
Radio Co. has announced a short-wave
receiver kit at a reasonable price for
constructing a simplified short-wave re-
ceiver. Construction has been iade so
simple that praectically anyone can as-
semble this set in a short time with
simple tools. Assembly is practically
fool-proof, and the construction is such
that the parts supplied can be used for
a more elabovate receiver later, as de-
sired; in this way nothing is wasted.
Stations 3,000 miles away have been
rceeived regutarly with one of these
short-wave sets constructed from the kits
and some users report even greater dis-
tances for direct foreign reception. due
to the greater distance work possible at
short waves. The assembled set is shown
in the illustration.

Realizing that one of the reasons for
poor results at short waves is that in-

experienced listeners cannot properly lo-
cate the stations on their receivers, the
Delft Radio Co. is also manufacturing
a simple short-wave wavemeter at a very
reasonable price. By using this wave-
meter with any short-wave receiver, the
proper dial settings of the set
can be determined for any sta-
tion beforehand from published
wavelengths, and thus distance
reception is greatly simplified.
The wavemeter comes complete
with full, simplified in-
structions, because it
has been found that
few listeners under-
stand how to use a
waveneter properly.
The instrunient is to-
tally shielded and has
therefore no troublesome hand-capac-
ity effects. The extra coils for plug-
in allow it to cover the whole short-
wave range from 15 to 125 meters
efficiently.—A. BINNEWEG, JR.
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READ what BIG MONEY
my MEN make in RADIO

Over $100 a week

Your course has been a
Godsend to me. My earn-
ings in Radio are many,
many times greater than
i ever anticipated when I

Over $400 monthly
I had 15 years ns travel-
ing salesman and wastak
ing good money, but could
se¢ the opportunities in 4
tadlo. Relieve me I hnve ’ :;:glml up furt youfr 1S‘aumo.
niide more maney than 1 ) or the mouth o overn-
ever did before. I have ber 1 made $577 and for
made more than $100 ench M h d k h 9 d'££ December over $645, and
wonth and it was your y met 0 S wor —t ey l'e l eren' .llnuunry.wsﬂﬂ-"i-r ?}y eml'n- e

nrse that brought me . . 5 ngs  seldom a1 under
this. 1 ean‘t xs't:.v tgo much Elvert, Nichols, Winborne, Osgood, Linsey, McDonald, $100 a week. I'll say the
B S ol are only a few. Hundreds prove what I say is true. O N N

1484 So. 15th & The man who draws the big give a man more for his

Salt f.ake City sulary, who gets 82, $3 or $4 an nmnoyrthnu anybody else.

heur for his time insteml of 1. E. Winborne,

fracti of rhat, is the m: v ho lgah. M. SBih| Sireet;
action hat, LI IROL] Norfolk. Virginia.

knows “why' as well as the
“how."" 1 give you the WHY
rignt along with the FHIOW. It Is
what you understand thoroughly
with your hewid and ean work out
expertly with wyour hamls that
puts yon in the big money clnss,
You get results with my methods

My methods o work. ‘They are
different.  ‘Theyx (o for ron what
1 sy they will 1o, Don’t be sate
Isfied just with wmy werd or the
word of the =even men whose
letters you reuwl on this page.
Literally hundreds of men whe
have answered my ads have found
that Certitted Radie-Tricians are
in demand amd do make hig money.
Do you want a Llgger salary?

Some of my men donble. even

. triple  their salaries. Extra beciuse they planned to get
$10,000 more in money?  Muke money $10, §15, Drondeasting needs LA 0F e you.

Radio 820, $23 amd more in their spare :,"]‘!‘.Lf:fél “"‘\“18{% JO:)": oy L

e thne only each week. Ensler igion e ou get jobs
indll‘;‘::l;ell'\(:]ol:\t ‘;h‘;""th;';"“; work? Shorter honrs? A clean ;earlr and  more o m@.m.?p );mh]u:g"menjt Service $3000 a year now
Envucriliell tolzous cofise: job? Rezular par? Promotlon? 3 works on this priuneiple too. It I am In the Radio business
My first pogition was with Why not? must get results. It does Ret here. 1 can safely say
the Garod Corh. Since them. 1 dou’t Icave you to “‘sink that 1 averagel $3000 a
then I have been in en- Find out for yourse]f o; swihn.™* t'1‘1.1? ser;'leellshl:ee .::::;s for Al]{l; 1;:\:3l "lvrff,
cineering work, first witl of extra coxt. It mot only helps 3 3w ) h
:.ho w"l:—d Lennard (“nml how these hundreds of men get all you line up the first Radio job really \mm_s to aldvanee
pany amd at present wlth this in Radio and mneh wore with yon want, but the second, the cunnot B0 wrong in Radio.
the Cormer Cranse Corp. my help? ‘There is no magic abont third—as long and often ns you 1 conaider all the success
I have made %10.000 more what I de. 1iut the results are want to use it. My employment I have obtained so far, due
in Radie than I wonhl like magic. Mayhe you are in Serviee helps yon wip promotlon entlrely te sour tralnibg.

Radlo nlready and don't get nhead. also. I spend thousands of dol- Fred A. Nichols,

1920 Seventh Ave.,

have mude If [ continued
Greeley. (olorade

at the old job. lars a year on this une service

QOr you wmay hive been waitlng to H
alone. 1 hack ¥ou with all my

Vietor T.. Osgood. get into Radio for venrs without I
&t. Clond Ave., knowlng haw to get startml. I Ship  Operntors gsee imtuym-e and knowledge of the
West Orange, N, J, have helped men in vour fix before.  the world, Get sal- i{l:!‘l‘\l'll?(' l;l(;::l'?ltr:f;rhpr I ——

I help sou tind tle ditficulty. then aries of 585 to 2200
help you overcome it. That's a mouth besides.

part of my methel, My YVaoen-
tional amnd Consultation Servicea
nre hased on gixteen years of per.

boss—run a_parlng businesrs of
your owi. I show you how to get
started witheut capital, give you
detailed instrnetions on loeation,
stock, turnover am! protita—RE-

sonn! t-‘m-ru-n(‘e helpine men
ahead in Radlo. 1 rlep yon Eﬁg SULTS. Notice my men can't get -
ﬁﬂ' on the right feot and help yon very far away from results.
e¢p ste, 5 H
i S iR Rl Get the Cold FACTS EmP';’v'}"l?"' Eer:l":e
% Whatever has Leen keeplng you puts hhm ahea
. 8 My hObby is results from growing right aloug wilh Iiefore I ecorolled 1 swas
$700 in spare time I'm a practical man. What gool Radio. there is a still better ren making $18 a week In a
Although T have had little 1% A s¥ystery that deesi’t get re- son for going ahe; with Kadin— shoe f[Retory. My first
time to devote to Iindio on sultez  The only value 1oy for fimling ont what { can do for Radio position as service
onnt of illness in my metheds is what they eanble my  Servicing  pays hig Yo [ have helped men of forty man pail me $40 to §45% a
fumily amd extra time in men to accomplish. What 1 work  rioney in n  spare five and fifty, young fellows of week and the work was
my regninr jeh, my spare with you I keep hammering on the time ar foll  tine sixteen and eighreen. 1 Dhave much easier and more in-
time earnings for five practicn] side of HKalio—making  business of yourown. helped men withonr full grade teresting. After three
months after graduntion mohey at it. In orler to make scheoling. I have lielped begin- weeks a8 serviee mun [
were approxinately  §700 money you imust know lhow to (o ners and experienced Radio men wis prometed to Service
on Radio sales, serviee and all kinds of ltmlio jJobe anmd o mnke more money., be their own Manager. Upon gradun-
repairs. I owe that extra them nil right. Take a look at the bosses. get  hetter jobs. The tion. i passed for my tirst
teney to your help and outit illustrated directly helow— chunces nre T cun help youn. too. ciass license and through
interest. notice the ship-sliape,  Imsiness- *Rich Rewards in Kadio'’ is n yonr Employnient Depare-
Charles W. Liasey, tike job of lesign aaul construction FACT for humlreda of my men. went. reccived 1 position
537 Elati St called for in this modern Screen Over 100 of them tell yon in their with Station KWRC. Your
jenver. Colorado. Grid A. C. circuit. My method own words in 1hisx Dook exactly Employinent  Department
glves you aver 1N} similur experi- what T have done for them. This g again come to my ald
ments covering hundreds of actual gk is full frotn ecover to cover and has placed e with
Radio proldems. When Fon hnve with facts abont opportunities and the Inter-city Kadio Tele-
completed these syetematic experi how you can get them. It will graph Co.
ments vou have a hackgronnd of Ilnndreds of opera- pive you the positive proof you Sylvanus Elvert,

experience the ordinary Rudioman  tors will be needed  seant that my metheds (o work- 306 S. Capltal Street,
doesn’'t get in five years' hit-or- for land statlons and  do get resnlis. Send for this hook lowa Clty, lowa

miss tinkering. aviation Radio. today.
64 Pagc Book of

FREE INFORMATION COUPON , o B FACTS

J. E. Smith. Tresident
Pational Ralio Institute, Dept. OMB0
Washington, D. C.

Found it all true
I had flready heen work-
ing with ladio since 1926,
1 thought that it wouid be
useless for me to =pend
money for more traihing
along the same jine. From
the first lesson on to the
Iast 1 found ont that there
are  lmlreds  of  things
ahont tndio that a person
will gever find out hy esx-

Dear Mr. Smith:
Send me withont obligation on my part full
details nbout your methiods and f(ree proof
they do what you #ay they do.

perim?ntmz While T was Name Sp— - .
taking the lcmlm | earned
approximately &2
ftonald 1. McDonaid, NAdTEHS - ;. grsp =S peieiy
Iiox 23,
City. T o State eemiv o

Sturgeon Bay. Wisconsln

- _ . \
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Have You Seen Qur

RADIO BARGAIN
BULLETIN No. 31?

Here Are 2 Few of the Items If Contains:

Thordarsen Double Filtcr Choke. Model T-2458.
contains two I8 Llenry 250 MIIl Chokes,. ... §6.25
Fliter Choke—30 llenries—120 Mills ...... $2.00

Powerlzer 180-Volt 13 Eliminator. La . 38,00
Dubiller 113% Mfd. Hich Voltage Illu-r Conden.
ser lilock, D C. Worknw Veltazes 1,000, 600
and 160 $3.75
Namson “Pam*
fier {less  tubes)
Thordarson High- Voltaze Power Tran sformer—a50
Watts—for 2-UX.250's or 2105, and 2 U\ 281
Tubes .. 5.75
Thorlarson ]lll!h ¥u|ra "3 Power Trllusfomwr;—l?.{

Watts—for SUNS2500 o 2100 amd 2

.\o lb ’l‘\\o Stage l’m\er Ampll
$38.50

‘Tulies $1.25

RCA Power Transformer. for UY-22i Scrceu (‘rid
and UX-245 Power Tubes. Type 380. .. .$3,75
K olster—K -5—Electrie-Dynamic ‘-neukm mmblelo
with 210 or 250 Power Amplifier and ‘B Supply
Unlit tn Cabinet, List £175.00 (less tubes).$26.50
The New Gould Kuathanode Unipower 6.Volt Auto-
metie Radlo. A’ I"ower. from lght socket.$R75
‘Dubilier 4 Mfd. Vlieh Voltage Fiiter Condenscr.
D.C. Workine Voltage 600 .............. .$4.80
R.C.A. Power Transformer No 8335 far Radiolas

33. 18 and 1 Sunplua Plate Filament Voitages
for four 22¢°s, one 12 and one 171-A  and
280 tubes 1 . RS e - - a5 . SRR« S

R.C.A. Two Stage Audio Tratsformer Pack. Purt
No, 5667. For Radlolas 33, 18 and 17. Ratie of
cach Transformer 3-1 ... ... ....iiiiiinen .80
Acrovox 7 Mrd. Tizh \'Jhu ¢ Filier Condenser
Black. D.C. Working Voltage 1,000, aml
0] &k mieneiosesd B oshinioss) @ visso sl ) it @ s Bl $3.25

lc\f{ermn SBtep- Dmrn 'l‘nnsﬂn'mer
V. at 2¥% Ang .

Thordarson_ Ronorn  Power ’l‘r-msrnrmer Qumﬂies
plute and filament voltages 1o four 224°, one 227,
two 245°s and one 280 tubes.............v0. $3.75

AMERICAN SALES CO.
19-21 Warren 8t.,, New York, N. Y.

me V. o 14
-0 .95

‘f"

an AMPERITE for— -
Every Tube-in Every Gircuit/

Any radio tube, A.C. or D. C,, regnrdless of
make or type, works hest when AMPERITE-
controlled. AMPERITE prevents the voltage
floctuations which ruin tuhes. Every worth.
while eircuit descrves AMPERITE automatic
tube control.

£1.10. with mounting (in

'E‘ U.S. A., At all dealers
Ti:I: uy:(riiml E ]HPERITE (orporation
radio
diagram § 661 BROADWAY NEW YORK

FREE~—"Amperite Tube

Chart.” R rite Dept.  SCI10

RITE

AED. U.b. maT Omw.

ie "SELF-ADJUSTING" Rheastat

We have so many good iterus at such

attractive  prices in  Standard Radio
Parts, that even a full page advertise-
ment could not do them justice, there-
fore send for our Big 16 page catalog
and pick the winners.

NUBOR WHOLESALERS
Dept. C.

12 Warren St. New York, N. Y.

Be sure to read the announcement on

page 200 if you have not yet entered your
subscription to SHORT WAVE CRAFT.

SHORT WAVE CRAFT
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The Short Wave Antenna
(Continued from page 227)

From very comprehensive experiments
it has been deduced that the ideal antenna
current curve can only be obtained by
connecting a hot-wire ammeter very close
on each side of the connection point of
the feeder with the antenna, moving this
contact point, together with the two
measuring instruments, until both show
the same deflection (Fig. 3). (It is an
obvious presupposition that one makes
the transmitter produce a wavelength
equal to the natural wave of the radiat-
ing part of the antenna. We shall go
into more detail on this point.)

In the case of antennae of varying
size, which were thus investigated, the
following very important regularities
could be established:

1, Slight deviations of the contact point
of the feeder on the antenna from the
correct point have no influence on the
fundamental wavelength.

2. The length of the feeder has also
no effect on it and accordingly does not
act as an energy consumer.

We will now show exactly how such an
antenna is correctly put in operation:

First we consider what wavelength we
want to send. We shall assume that the
40 meter band is in question, for exam-
ple the wave 42.00 meters. To get the
necessary length of wire, we divide the

How to Build the 11Y-7 S

By L. W.

wavelength by 2.07, (This factor 2.07
proved in the foregoing extensive experi-
mentation to be the right one for this
case.) Accordingly, 42.00 divided by
207 is 20.29 meters. A wire of this
length therefore takes over the function
of the radiating part of the antenna.

The right contact point of the feeder
is for all wavelengths at always the same
relative place in the radiating part of
the antenna and is only in slight measure
dependent on the diameter of the an-
tenna wire. We obtain its distance from
an end of the antenna, if we multiply
the length of the antenna by one of the
following factors, dependent on the diam-
eter of the wire:

Diameter of

antenna wire. Factor.
1.8 mm. 0.365
16 “ 0.360
14 ¢ 0.355
12 « 0.350
1.0 * 0.345
08 « 0.340
0.6 ¢ 0.335
Assuming, therefore, that we have a

1.6 mm. wire to use as an antenna, we
accordingly have to put the contact of
the feeder at 20.29 x 0.360 or 7.30 meters
from one end of the antenna.

Super-Het

HATRY

(Continued firom page 195)

tion—and SW2 on, by all means—rotate
R5 for maximum volume (or to put 67 v.
on the L.F. screen grids) and put on your
headset. We are preparing to adjust the
I.LF. tuning condensers, the Cd4s. And,
although a metal screwdriver will do for
adjusting the Hammarlund equalizers, an
all-wood or fiber tool is better.

Tighten the C4 on the first-detector I.F.
transformer to maximum capacity, and
then open it until the moving upper plate
barely lifts off the mica. Adjust the C4
on the second I.F. transformer to nearly
the same position, by guess. Now pre-
pare to use your ears: tune the remain-
ing C4 by listening to hear it cause an
increase in background noises when it
passes resonance. (Greatest noise oc-
curs at resonance.) Prepare to touch up
the first two C4s by cutting the volume a
little if necessary. And, if in a quiet
location, create background by turning on
the fan or do your adjusting at night
when broadeast stations are on. You
will then run into the 200-meter broad-
cast mess and get plenty of howls or
hash to tune to; which is suflicient to get
the set started.

The next step is simple, even though
the R.F. amplifier is not yet precisely
tuned, nor on its higher frequency—one
of the most desirable adjustments. There-
fore prepare for actual use of the set.
Plug-in the oscillator coil, for the region
around 7000 ke., and its companion de-
tector coil. Then the next adjustment to

www.americanradiohistorv.com

be made, critically, before full results can
be got, is that of the potentiometer (R9)
biasing the first detector for best detec-
tion. If any background noise in this
short-wave band is available to you, ad-
justing R9 will discover a critical set-
ting for best volume. Also this critical
setting is most precise on phone and will
show its predominance plainly; on radio
telegraphy it is less pronounced although
evident. Again—adjust R9 on voice
or broadecasting to get the best setting,

Following the foregoing instructions,
you have had to tune the set, and you
have found it almost distressingly easy to
operate. Oscillator settings are precise
and detector tuning is non-critical, al-
though a best point is always evident
except possibly at extremes of the range
of Cl. Nor will you feel the need of
elaborate tuning instructions; for R1
can always be set for suitable volume,
and C1 and C7 mervely tune in the sta-
tion. Similarly the reception of short-
wave telegraphy is unavoidable if SW1 is
turned on, the hiss resulting from oscil-
lation in the second detector is audible
and the beatnotes are coming through.

Here let me stress sticking to eircuit
constants as detailed (Fig. 1) for C5 and
C9; since these two condensers determine
phone and radio-telegraphy reception as
controlled by SW2, and should not be the
same when the seccond deteetor is a *124A,
anc when it is a 40.

(Continued on page 240)
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Merchandizse

f Prices

*

€artons, sold at prices never attempted heretofore. Inasmuch as the | chandise shown here is sold far below actual manufacturing cost, WE

All articles shown on this page are brand new merchandise in original I have been sold out. Every article is fully guaranteed, yet all mer-
supply is limited, we reserve the right to return deposits if items | HHAVE NO CATALOG. ORDER DIRECT FROM THIS PAGE.
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Fig. 2 shows (at A, B, C) the circuits
of the tapped and untapped coils; instruc-
tions for tapping will be found in the text.
Taps are taken only from windings L5 or
L2, and the stated number of turns are
counted from the “F"” ends of the wind-
ings. The purpese of the tapping is to
limit the frequency range of the smaller
coils; I chose 2000 ke. as the width.

The frequency ranges given are ap-
proximate; slightly ditferent figures are
obtained by every winder of coils. In
addition to changing them by removing
or adding windings, the ranges may be
raised also by spacing the turns of the
coils slightly, especially on the smaller
ones.

As manifested by the table, all oscilla-
tor coils cover two frequency ranges; one
for the upper and one for the lower beat.

Greater tuning ranges can be covered
with larger tuning condensers or with
untapped coils, or with both.

BIG PAY POSITIONS IN
- RADIO AND TELEVISION |

Yow Is the Time to Prepare! Get Ready for a Good Job!

Radio is the largest and most rapidly expanding field ever opened to men and women of
average education. Trained workers are in big demand! Much pioneering vet to he done—
new discoveries hein® made almost daily! Fume and fortune easily within the possibilities
of every diligent student! Rixht now is the time to prebare for a good job. Get started
before it is too late. Station WCFL, Chicago, seeks vour good will—and can be of immense
aid to you in the alluring field of radio and television. Here is the reason:

Station WCII, was built and is owned and operated by Organized Labor—the working
men and women of America. They are now engaged in a desperate struggle for the preser-
vation of the freedom of the air and for adequate radio facilities for the toiling masses. In
this desperate battle against oppression, the wage earners need your friendship—year moral
support. As a pleasant and profitable menns of getting better acquainted, they suggest the
study of radio and television. To gain your good will—

| Station WCFL Makes You this Astounding Offer:

. ™ COMPLETE CORRESIPONDENCE COURSE
IN RADIO AND TELEVISION

Membership in WCFL Radio Study Club
(Buy Supplies at Discount)
Radio, Television Pocket Dictionary
Large Radio Schematic and Template
WCFL Radio Magazine One Whole Year

(Publishes Ansiwers to Students” Questions)

You assume No Moral Obligation in Aecepting
This Unusual Offer

This complete radio and television course procured in any other way would eost vou a
Jot of money. As a good-will projeet Organized Labor offers it to you for hardly more than
the postigre and mailing. This course is not an experiment. During the last school vyear
more than 400 hish schools used this course as standard text, and over 75,000 adult students
were enrolled. WCFL has helped thousands of toilers along the road to increased earnings—
and will help vou get started, if you ACT TODAY.

Station WCFIL, (970 k. ¢.) is the “Voice of Labor”"—the only station on the air that was
paid for and is maintained by its listeners. It was the first station in the world to broad-
cast teleévision on an aural wavelength, and has pioneered in shert-wave and wireless trans-
mission. The results of these costly experiments are now available to you at nominal cost
throurh WCFL’S Good-Will Project, and will

Help You to Big Pay in a Permanent Radio Poesition

B

All
for 4
Only

2 |

L

List of Constants

L1—Detector coil primary or antenna
winding;

L2—Detector coil grid winding;

L3—Second-detector tickler. 8 turns
of No. 30 D.S.C. on top of L4 at
“RL” end;

L4—IF.T. winding, 140 turns No. 30
D.S.C. on 1-inch (outside diam-
eter) tubing. Three required;

L5—O0scillator-eoil grid winding;

L6—0Oscillator coil plate winding;

CK1—R.F. chokes, Hammarlund shielded
type. In manufactured LF. trans-
formers for the “HY-7,” CK1, L4
(and L3 in one), and C3 are with-
in the shielding ean along with C9
or C6. Thus live circuits are fully
shielded;

CK2—Hammarlund shielded R.F. choke.

LA~

WCFL, 623 South Wabash Ave., . THE AIR MUST | One or three required;

Chicago. Dept. C-2 REMAIN FREE I | A.F.T.—National A-100 audio trans-
P For the aﬂ:hch:d Twoe Dollars enroll mecg?. "F'{GdIWCFLG R_:dlin ‘ former.

s ) - 3 ; o : , o

viaion Gowrss: alse. Madio. Televsion Puckel Dictianaey. Losse.leat SEOHIL Riglio” MelgoRine aes C1—50-mmf. Hammarlund or Pilot

Binder, Large Schematlc and Templates, and WCFL Radio Mnaga. the anly publieation hghtm.yz
for the freedom of the air

zine for One Year. midget condenser for first-detector

;‘-}he m}c:st seri_ous question | tuning; two required;
NAMS v v s e vraase soun saa8 bebes8semssmIE BPTRFY S e amE s o CRSRIC A C2—.01-mf. Sangamo fixed condenser,
dominate the nation. Free- ‘ by-pass for R9;
ETFOAE st ¥em corers s v sorer W FPT TN STV V=) {5 TG RORGTS dom is at stake-— the air C3-—0.25 mf. Sprague midget fixed con-
| DS cemiain FiBR denser, six required;
PO OTFIC 1 vy s ptmss o e ek g 4 State...... e = C4-~100-mmf. mica variable conden-

sers (Hammarlund “EC80" equal-
izers), three required;

(Continued from page 238)

As for talk of DX results, nothing is
more deceptive. The one-tube set on
short-waves can cirele the world; the man
who listens most will hear the most; and,
if the weather permits, stations will
come through. But a sensitive, powerful
set will deliver results under less favor-
able conditions than will lesser sets and
is more consistently satisfactory in its
results of all kinds.

COIL-TABLE
Oscillator Coils Detector Coils
No. L5 Tap L6 No. =2 tap L1 No. L2 tap L1
01- 7 4 5 Al- 8 4 2 Ad- 33 o 5
02- 18 no tap 10 A2- 11 5 2 Ab- 18 x 3
03- 31 it 14 A3- 13 notap 2 Ag- 50 : b

(Frequency ranges: 1700-3000 ke.—03-A6; 3000-4800 ke.—02-A4; 4700-6000 ke.—

On all coils except A8, L5 and L2 are
wound with 22 D. 8. C. wire; on A6,
L2 is wound with No. 30 D. 8. C. All
L6 and L1 windings are No. 30.

The spacing between the two windings
of any coil is always about 4-inch. Less
spacing will do little harm, but nmuch
greater spacing will appreciably change
the coil range. Turns of wire are wound
touching, and windings are kept near the
bottom of the coil-form.

A5-03; 6000-7800—02-A3; 10,000-12,000 ke.—01-A2; 13,000-15,000 kc.—A1-01.)

4 . o
www americanradiohistorv com

C5—.001-mf. Sangamo fixed condenser,
two required if second detector is
'40. (C5 becomes .0002-mf. if sec-
ond detector is ’12A);

C6—200-mmf. Sangamo fixed conden-
ser. Grid condenser for detector;

C7—=Same as Cl, but tuning condenser
for oscillator;

C8—1-mf. Tobe fixed condenser;

C9—500 mmf. Sangamo fixed conden-
ser, three required unless second
detector is '12A (see C10);

C10—500-mmf. for ’'40 second detector,
or 200-nmumf. for '12A;
C11—.001 mf. Sangamo fixed condenser;

R1—15-ohm Yaxley filament resistor,
three required;

R2—2000- or 3000-chm Electrad flexible
resistors. Used for R.F. choking
or filtering effect, 4 required; if
substituted in place of CKls in
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{MISCELLANEOUS}
i  SPECIALS 3
»
3 THORDARSON
R-215 Compact .....covvivnnnnnnas $10.80
§ R-171 and 210 Compact,...ovvuunn. 4.89 >
250 Push-Pull Power Transformer.. 5.50
: For 2-250, 2-281, 5-227 E
250 M.A. Double Choke............ 6.93
<4 2%-Volt 12 Amp. Transformer.. 3.15
3 1%2-2V, 5-Volt Transformer........ 3.95
Silver-Marshall Output Filter........ 3.93
: .H. No. 255 Phono Equalizing Trans. 2.95 P
245 A. B. C. Power Pack........... 16.50 ;
i Allen Hough Phono Motor......... . 445
Sonora Phonomotor and Table....... 8.95 t
: Zenith .25 Mfd. Condenser.......... 25 »
4 . C. A. Voltage Regulator.......... .59 :
: B. B. L, Cone Unit... ............. 1.95
3 Baldwin Electric Pick-up........... 1.5
Mershont 36 Mfg. Condenser, 5. M. >
255, 256, 251...... TTTR ao0 YT, 1.95 :
8. M. 255-226-251 .. ...ciiennnann s 193 t
Vietor 245 Push-Pull Pr.......... saus  2.95
Flewelling Short Wave Adapter...... 9.95 :
Weston 301-I.M.A. Meter. .50 p
Weston 506-Ohmmeter ............. 1.55 »
Potter 1000-Volt 2 Mfd. Condel\ser 1.93 :
Grebe 300-Volt 1L Mfd. Condenser. . 4B
8. M. Output Choke............ 2.95
: Beplacement Blacks and Transformers, :
Special >
« P

,HRADIO &TEI.FVISI

MAIL ORDERS FILLED
NO SURSTITUTION

NO C. 0. D'S—DEPOSIT WITH ALL
ORDERS—INCLUDE POSTAGE IF SHIP-
MENT IS SMALL—OTHER SHIPMENTS
BY EXPRESS
Dept. S.W., 142 Liberty St.
NEW YORK NEW YORK
Hitchcock 4780-1781

PATENT YOUR INVENTIONS

Register Your Trademark
If your invention is
new and useful it is
patentable. | PRO-
TECT your rights
by U. S§. and For-
eign Patents. Call
or send me a sketch
or model of your
invention. Consul-
tation free.

Z. H. Polachek
Reg. Patent Attor-
ney. Consulting En-
gineer. One Two
Three Four Broad-
way, N

1234 Broadway
New York City

[ \
arrione
MAKES A 1931 MODEL OF
YOUR PRESENT RADIO

THING IN RADIO

95

lees you TONE CONTROL!

Connects in One Minute to any
Electric or Battery Radio

.md S TRY IT A WEEK A% At Our

|} I Makes your set sound like a latest I9JI
i *'tone control’’ model.S4 T[SFACTION

or money baek! Vary tone and pitch to

sult yoursell, No need to buy_ a new

i % radio. $2.95or order C
Trecliterature. Radio agents wnnlcd

VARI-TONE LAB. Dept- 110
P. Q. Box 700. Cincianati, O,

£
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home-made job, 7 would be re-
quired;

R3—Second-detector grid-leak, Elec-

trad metallic type. 7 megs. for the
'12A as second detector, or 4 megs.
for the ’'40;

R4--100,000 - ohm Electrad metallic
fixed resistor, leak type. Reduces
D.C. voltage placed on space-
charge grid;

R5—50,000- or 100,000-ohm Electrad

“Royalty” variable resistor, poten-
tiometer type for volume control;
R6—2-megohm Electrad metallic leak,
two required;
R7—Resistance to set filament voltage

on tubes. Yaxley 4L or any 2-ohm I

rheostat o. resistor adjustable to
approximately 0.9 ohm;

R8—10,000-ohm Electrad metallic grid-
leak resistor;

R9—50,000-ohmm Electrad “Royalty’ po-
tentiometer. Biases first detector
for best detection;

SW1—Battery switch, Ya\ley “Type 10.”
Turns second detector in and out
of oseillation;

SW2_Same as SW1 but turns battery
current on and off. Two required.

Additional requirements in parts: two

5-prong tube sockets for coil sockets; two

4-prong sockets (Pilot) for first detector
and oscillator tubes. If the standard

“HY-7” aluminum chassis is purchased

with the kit, the four additional sockets

are riveted in place. A dial is needed
for C7, and about 18 inches of shielded

wire for wiring.

Hats Off to the Chair
Warmers' Club

By CHARLEY R. ESTES, W9FYM
(Continued from page 217)
How to Join the Club

If you are shut in, or disabled in any
way, and desire to join The Chair Warm-
ers’ Club, a line to the secretary, W. J.
Colpus, 23 Henderson Street. Pontiac,
Michigan, will bring you the necessary
information. In outlining the purpose of
the organization, Mr. Colpus says:

“We are trying to accomplish two
things for the physically disabled. First.
to band together for the benefit of, and
to promote a feeling of fellowship be-
tween, shut ins who already have ama-
teur licenses. Second, to help beginners
learn the code, build their equipment and
secure station and operators’ licenses.”

Radio, since its very beginning, has
been one of the pgreatest blessings of the
afflicted. Just to sit and listen to the
musical programs, sports and lectures
from regular broadcast stations has filled
many weary hours with cheer and sun-
shine; but inevitably the new wears off
and interest wanes. Not so with Ama-
teur radio. All of the C.W.C. members
have broadcast receivers; but dust gath-
ers on the dials while they pound their
keyvs, always hoping to reach out farther
and make new friends. There is no
monotony here. On the QSL card of one,
in describing his station equipment ap-
pears the wording:

“Changing with the seasons.”

1 1
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The New

Self-Contained
OHMMETER

This No. 500 Ohmmeter will accurately

test resistances and is also handy for

\ making continuity tests in the shortest
time. Complete with small 4%-volt bat-
tery in a convenient baked enamel steel

| case. Rheostat sets needle to zero. Tipped
wires for connecting to jack terminals
are supplied.

Reads directly to 10,000 ohms and 4%
volts. Resistor may be had at $1.00 lis.
to be plugged into one of the jacks and
used with external 221:-volt battery for
testing to 60,000 ohms. No drain on
battery.

Complete for 10,000 ohms

$36_O Net

Your jobber can supply. If
ordered direc: remittance
must accompany order,

No. 501 Resistance Meter Only
$1.50 Net
READRITE METER WORKS
Est. 1904
17 College Ave., Bluffton, Ohio
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DELFT

Special Short-Wave
Amateur-Band

Wavemeter

This speeial Amateur Waremeter
zives the oxtreme accuracy de-
manded by the government for
receiving and trar mmh;., in rlneh nﬂrm\\; sho‘r;»\\‘lan'caImn;::tievgg
bands. It covers rhe wilth of the amateur bands

a slight overlap on eaeh side of the bund, The distance be-
tween wavelength Is so very preat on the wavemeter dizl, that
you ean read 1o small fractions of a meter and 80 et ex.
treme dccutacy. It makes yull sure of yourself when trans-
mitting, 1t cones complete with accurate calibration chart and
full instructions showing how to use it for (l‘a_nsmxulng and re-
colving,  Only $5.55 Complero. Postpaid, tate which band
you want to use your wavemeter for most. If you want &
wivemeter that tunes over the whole short-wave resion, order
the other one with the extra pluk-In coils, shown in this ad.
You can't beat that price’

DELFT

All-Short-Wave Wavemeter

This fine sturdy swwavemeter
is for tfinding foreign short-
wave broadcasting Ftations
on your short-wave receiver
without wasting titme hunt
ing for then. 1t staps
guessing  at  wavelensths.
Long distenee work is easy
on short waves. First you
look up the station wave-
length  in  the magazine.
Next you set the
meter to that warelength,
(This is easy because the
wavelengths are marked on
the dial). Then all you
have w0 do s 1o une your short-wave receiver to the wave-
meter. The desired station will then be lheard In your set
without further trouble if Iy is there at =il. The wavemeter
tunes from 15 to 125 meiers 8o any short-wave station at all
can found easily. The wavemeter i8 totally shicided so
there is no hand-capecity. It comes complete with extra,
sturdy plug-ln cofls, wavelength calibratlons charts and two
full pages of simpitfled] instructlons telling you how to operate
the wavemeter to fet best resulits with any kind of short-wave
receiver. Complete \Wavemeter. ouly $6.93 Postpaid- hers
charge from $12 to $20. Wiy pay more? Hesuits or money
back.

wave-

DELFT Coil Winding Kit

This new coll winding kit make:s perfect snert-wave colls in

no time. The speclal threaded t¥pe form gives exaet spacing
between turns. It 5 2 Inches In diameter—the best slze for
Bll short-wave cofls. 1t makes broadeast and transmitting
coils too. \When a coll Is finistied, the form collapses and
slips out, leavinz a perfectly-spaced low-loss coll on a thin
skeleton celluloid frame. Yeou can’'t buy coils better than
these at any price.  The kit contalns a Delft form. dises.
low-loss cement, plenty of wire, brushes, 40 ft. of cord. skele-
ton celluloit frames amd full instructlons showing condenser
and coll slzes necessary for dlfferent short-wave and hroadeast
wavclengths. Complete and ready to use—nothing else re-
anired. Why pay $10 for a single set of colls? You can
make all You want with this kit .The forn Never wears outl.
Order nnw! Tou'll be snmprised. New eomnlete Kit, §1.8%
postpaid. We are originators amd sole manufacturers.

| s,
| DELFT ST

WAVE
Transmitter Kit

This beamtiful little short-wave transmiiter
| £ives better results than a crowded set mount-
1 I on a pancl, It uses the latést ““dobw’’ 10
keep the wavelength constant at zll times.
This low-power transmiiter kit contains com-
plete purts for the choke, asclllutor induct-
snees. cellulold frames, transinitting gridleak
aml condenser. plate-blocking condenser. tube
socket, special hookup wire. oscillating-elr-
eult condenser. dial. mounting bakellte. blocks
' and  screws, clips, Eluss-tubing insularors all

binding posts and also all necessary instruc-
tions and ecireuit diagrams as well as required
coii slzes. etc.. for operating 1t in any short-
witve band at all. All you have to do is plug
In a receiving tube and start sending, You
crn put It a more powerfu! transmitting tube
later for mMmare power. You don’'t need a
license to cxperiment with short-wave trans-
I niitters so long as you don’t go on the afr
) An amateur license is easy to get after ou
have hooked up one of these real ham seis
and experiniented with I1. Complete instruc-
tlons. It puts out a clean-cut sigmal. liamsl
Get one of these real powerful low loss trana-
niltters! Complete Transmitier Kit only $8.45
l I'ostpaid, Can you heat jt?

DELFT

Receiver

SHORT-
WAVE

P
This kit supplies all parts for a neat short-
wate recelver. comsisting of sensitive detector
and stage of high-zaln audie amplitication.
The set will pormally receire broadeasting
musiec 3,000 miles away directly over the air,
ancd often much farther, because of the great
distanece currying power of short-wate stations.
Furopean stations are heard comparaticely
€asy on short waves. [t Is of such construc-
tion that it can be addelt to later for even
rreater distance. se nothlng will be wasted.

| The kit includes a complete Delft coil-winding

| kit. two tuning condensert, dials aml knobs,
antenna series eondenser, phone clips, audio
transformers, tube sockets, filament resistor,
binding posts and strips, hovkup wire, Erid

Il condenser and grid leak, panel. baseboard.
bracing strips, lugs. and full. slmplided in-
structlons (sizes  for different short ave-
lengths, ete.) and elreuit dlagrans for gssent-
bling the complete set In _a very short tlne.
Assemibly iz practically feol-proof.  Nothing
else required.  Plug In tubes, ccnneet head-
phones and enjoy some real distance work
irectly from afar, Complete Kit Price.
$£10.95 postpald.  Now's the tlme for dfs-
tance.  Get started rizht.  Hemember, this
set has a high galn audlo stage, also a coll
winder =0 ¥ou can make all the colls you
want.  You can’'t beat it anywlhere!

DELFT

SHORT-WAVE
RADIO

Fube-base colls (for TUX sacket) for
tuned R, F. for 15 10 150 meters (with
{0014 comdonser. Set of 3 (with fhger

handles), $1.35.
524 FAIRBANKS AVENUE. & 1s with tickler windings,
OAKLAND  :-  CALIFOKRNIA SPECIALISTS | Juie Q07 [ gty tevler windines

PANELS

TUBING AND RODS

FORMICA BAKELITE and HARD
RUBBER—Standard or Special Sizes

Cut While You Wait
DRILLING SPECIAL WORK

ENGRAVING
ALL SIZES OF

ALUMINUM “PANeLS'
MADE AND CUT TO ORDER
Neutralizing Screw Drivers

UNITED RADIO MFG. CO.

191 Greenwich Street (Nr. Fulton)
NEW YORK CITY

ANNOUNCEMENT

Be sure to turn to page 254 of
this issue and read the special
offer about how you can read
SHORT WAYE CRAFT every
other month at a big saving.

TEL. CORTLANDT 4885

A
www.ameri(:anradiohismrv.(‘.nm
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Flexi-Unit Short Wave
Adapter
(Continued from page 202)

regenerative tuner. Today, it is even
more useful. To insure satisfactory re-
sults the short-wave adapter nust be
designed to operate under almost all
conditions. No one cares to accept ex-
cuses. To meet these conditions a unique,
vet most practical, radic device called
the “Walker Flexi-Unit” has been intro-
duced. There is no similar device on
the market so far as we know; many
vears of research and experiment are
represented. The performance of this
neat-looking flexible unit has been proved
by repeated tests.

Lack of oscillation, excessive oscilla-
tion, dead spots, poor regeneration con-
trol, body and hand capacity, faulty
material and crude assembly are to be
avoided in the design of such a unit.
This is quite a large order, but it is
not impossible. The “Flexi-Unit” is de-
signed to overcome these objections. A
brief examination of the unit is suf-
ficient to impress the most critical fan
as to the workmanship of assembly and
the quality of the material used. Labora-
tory experiments proved that the use of
a mere sheet-iron shield is hardly better
than no shield at all, say the manu-
facturers of this new unit. The result
was the selection of an aluminum cast-
ing, specially designed for the purpose,
with a panel of %-inch thickness. This
is a positive prevention of body and
hand capacity. The regeneration control
is of the condenser type, positive and
noiseless.

Flexibility of Connections

A glance at the circuit charts, show-
ing the antenna connection, readily in-
dicates the variability of the oscillatory
values. Note that the antenna can be
connected directly to the primary, direct-
ly to the grid, through the midget con-
denser to the primary, or through the
midget condenser to the grid. Each of
these connections affects the oscillatory
quality of the circuit. A particular con-
nection is decided upon after you have
tried then: all and select the one meeting
the conditions under which you will
operate the unit.

With this flexibility of the circuit, the
unit may be operated with either a bat-
tery or A. C. receiver, or even as an
individual single-tube receiver. By re-
moving the grid leak, mounted on the
top of the panel, and shorting the grid
condenser with a link furnished for this
purpose, the unit is ready for use as
an extra stage of tuned radio frequency,
employing regeneration and possessing
selectivity and volume equal to two or
three stages of ordinary tuned radio
frequency. But a few moments are
required to attach the unit to your
receiver so that distant stations never
before heard may be tuned in.

WANTED!!!
Descriptions with diagrams and photos
of your favorite Short Wave Converter

or Adapter. All articles accepted and

published will be paid for. Address the
Fditor.

R
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When connected as an R. F. Oscillator
many valuable uses for the unit will
be found in checking and calibrating
your receiver, or transmitting a signal
to determine the sensitivity of the cir-
cuit. The radio Service Man and ex-
perimenter can rearrange the circuit to
meet any of their requirements or new
ideas. With a calibrated short-wave os-
cillator it is very simple to chart or log
new receivers so as to determine the
exact setting of the dials for wanted
stations, without the need of “fishing”
for them. The use of the new unit as
a short-wave pre-amplifier will prove an
interesting experiment.

Components of the Flexi-Unit

To avoid unnecessary losses and insure
good electrical contact, the plug-in type
of coil has been selected, after consider-
able tests with various means of chang-
ing the coils mechanically. Four plug-in
coils, wound with silk insulated wire on
bakelite forms, and designed to cover a
waveband from 15 to 550 meters, are
furnished with each unit. Each coil is
numbered and readily distinguished
from the others; one covers the broad-
cast band of 200 to 550 meters, another
the band of 100 te 200 meters, while
the two smaller coils cover the popu-
Iar 15-to-100-meter short-wave broadcast
band. There is sufficient overlap on
each coil range and the selectivity of
the tuning prevents interference.

The parts and materials used in the
construction of the unit are:

One .0003-mf. tuning condenser;

One .000045-mf. midget antenna con-
denser;

One 0001-mf. “VOL” midget regen-
eration condenser;

One vernier bakelite tuning dial;

One 30-ohm rheostat;

One 4-prong tube socket;

One 5-prong coil socket;

One R. F. choke coil;

One by-pass condenser;

One grid leak;

One .00015-mf. grid condenser;

A cast-aluminunt shield;

Four plug-in coils (as described above)
and the necessary binding posts.

How You Can Make
Money from Short

Wave Sets
By “BOB” HERTZBERG
(Continued from page 187)

a couple of good multi-range voltmeters,
one up to 150 volts A.C,, and the other
up to 750 volts D.C. These instruments
are really indispensable; you can’t shoot
trouble or make even the simplest adjust-
ments without them. If you have a regu-
lar test set you’re all fixed, but if you
haven’t, by all means get at least these
two meters. They will be extremely use-
ful in your own experimental work as
well as in the installation, adjustment or
correction of sets that you sell.

The writer would like to hear from
short-wave set builders and how they
handle business of the kind described in
this article. An exchange of ideas on
the subject will be helpful to all con-
cerned.
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FLEXI-UNIT

Exclusive Features
(Possessed By No Other Device on
the Market)

Efficient reception of the entlre wave lLiand of 13
to 330 meters with four siik insulated plug-in

colls,

An attractlve Alvminum Cast Shield of g
thlekness (o imsure agalnst bedy or  lhand
capacliy,

Unit may bhe usded with elther A.C. or Rafltery
recelvers. or as an indlvidual single tube re-
ceiver for short or long waves.

UniQue antenha connection artangement Insures
freedom of osclllatlon at ull frequencles with-
out dead sbhots. Nerves many purposes. Inde.
structlble! Simple to operate—and inexpensive.

GEORGE W.WALKER

FLEXI-UNIT

A flexible device of
unlimited application

SHORT WAVE RECFIVER

SHORT WAVE ADAPTER
REGULAR BROADCAST TUNER
R. F. PRE-AMPLIFIFER (BOOSTER)
RADIO “EXPERIMENTAL” UNIT
OSCILLATOR WAVYE TRAP

Use this unit ahead of your Short Wave
Tuner as a R. F. Booster.

List Price

$16:00

No. 01 Adapter Plug (Battery)....... £2.00
l\{o. 271 Detecior Plug (A.C. Sets). . ... 2.50
No. ’27 R. F. Adapter Plug (A.C. Set). 3.00

Should
unable to serve you
pramptly—mail your or-
der direct to factory.

your dealer be

One of America’s Pioneer Radio Munufacturers

The Workrite Radio Corp., 1809 E. 30th St., Cleveland, O.

COMPLETE KIT

Set Bu?lders Sss.so

Net Price

Comes assembled and ready to

wire with all parts and full
instructions.

The HY -7

users Say =

“California and England 20 meter
fone are pie. Tuning the world with-
ont an antennaz is new. Sydney, 3IME,
like loeal.” B. H. Taylor.

“Brought in stations [ never heard
before.” Captain . W. Atkins, §.S.
Aryan.

“I've made and owned a lot of
short-wave receivers, bt nothing to
compare with this.” WIAGZ,

“You don’t say enough about that
receiver.” WIHN,

“Only need 5 or 10 feer of wire for
aerial”  WICMP.

“Some cet!™ W3IPT. *“Every other
set I've had got ne 20 meter signals.”

Hatry *Young

New cataleg now remlyl. ]Scm] 25¢ 119D PPhoene
in stamps or coin. Includes useful ~
tables and other information. Com- Amnmmn Ft. Ba2d53

plete constructional '(lata on A. C.
HY-i. Limited edition; get yours
now.

Emeeamre

HARTFORD, CONN.. U. S. A.

Aluminum Box Shields

Beautiful silver dip finish. 5x

0%6 inches, $1.89. 10x8x6 inches,

$3.25. We make any size to
order in 24 hours.

Genuine Baldwin Type

| Phones. a necessity for short-

wive reception, $3.65 a pair.
Test leads, 3 ft. leng., hard
-‘)l rubber sleeves, 5%c.
" Hakelite neutralizing
drivers. 50c.

Hammarlund Shielded Chokes: Midget Conden-
sers ; Pilot Coil Forms: .25 Sprague Midget. 59¢c:
2,000 ochm Electrad Flexible Resistors, 12¢: Yax-
ley No. 10 Switches, 28¢: 10 meg. Grid Leaks,

15¢; Grooved plug-in coil forms, 1 or 5§ prong, 15¢.
Include sufficient postage for shipment,

BLAN THE RADIO MAN, Inc.
S9SW Cortlandt St. New York

wgo

serew-
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STIGNAL

Wireless kY
Keye . = uliih

High-grade R62—3/16” $3.50
transmitting R63—1/4" 3.70
keys.constructed R64—3/8” 3.90

of best materials
and workmanship. Three contact
sizes, If vour dealer cannot supply
you Wwrite direct.

SIGNAL ELECTRIC MFG, CO.

Menominee, Mich.
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Book Prices Slashed!

AS LONG AS THE SUPPLY LASTS—

Sent Prepaid
to You

No. |
Here you will read the
intercsting and unusual
experienCes that happen

behind the oclosed doors
of a doctor’s inner office.
Written in diary form by
Maurice Chideckel, M.D.
Urbellevable but true.

ST
P

No. 5
Dr. David . Yeller,
M.D., discusses sueh im-

portant topies as Rexual
Physiology of the Young
Man, Love and Marriage,
The Normal Sex Life,
YT'syehology of the Young
Girl, Compunionate Mar-
riage and dozens of other
important topies from a
sciontific standnoint. Con-
tains the Dest and most
advanced thoughts on Life
and Reproduction of in-
terest lo everyonc — en-
lightenment on every
page.

No. 4

8o few peoble today
know the fchenes Intro-
duced by the racketeers—
and the astounding suc
cesgs with which they ex-
tract tremendous sums of
moncy [rom Deople. Only
government Instectors and
agents are famillar with
thelr methods of extor-
tion—the bafMling ways of
the racketeers, In
RACKETEERS dozens of
outstanding  schemes and
the namos of the leaders
are exposed.

3 5 the 3

C Copy
All of these books sold for s0c.
a copy up to now. But in order
to clean our stock we are selling
them at 35c. a copy AS LONG
AS THE SUPPLY LASTS.

If you ever wanted a fine book
at a big bargain, bere 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 material 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 selected for
its readability. The covers are
always in four colors and var-
nished to keep from soiling.

Large 9" x 12”7 in size—{ colored
cover—I100 pages per book

The majority of POPULAR
BOOKS are profusely illustrated.
FILL IN THE COUPON AND
ORDER TODAY. We accept
money orders, U, S. Stamps or
cash.

POPULAR BOOK CORP.

93J PARK PLACE NEW YORK

for

$1.0

r_L"’ DERS

GL

No. 2
The first complete book

4n the English language.
Gliding is a sport that
ran bo practiced by every-
one. It is the easiest,
qulckest and  cheapest
meahz of learning to 1ly.
This book enables you to
bulld and fly Your own
glider with little work
and small expense.

Wrliten by expert gliders.

No. 3

SNAPPY HUMOR is a
collection of the world's
best  wit, culled from
perlodicals of every lun-
guage. It contains the
cream ©Of the world's
mirth, French, German.
Engllsh, ete.. ete.. with
rich and snappy fllustra-
tions, aiso many varicd
#tories. Over 750 Original
llustratiens.  Plenty of
laughs — thrills on every
page.

No. 6

READ 'EM AND
LAUGH — The pet story
of each of a hundred
world-famous  celebrities.
personally Interviewed by
the author . . . each
person s Introduced by a
comic inftroduction fol-
lowed Ly an uproarlous
carfcature by the author.

remittance for %

postpaid (CANADA and

POPULAR BOOK CORPORATION.
933 Park Place, New York. N. Y.

Please send me tho heok (or hooks) selected below.

¥ ] I have selected the following LOOks: 1 2 3 4 [
INAME] s e e ra @R B - -8 6 P ey i ot o i T aks o WY ¥ ks 00 o . S 1 SRR o< exsle oo T
ADDRESS L& e 10T tdhoons or o 80 b ol v b bgpriebnarib s b d G op CITY, AND STATE! &unisme dniters lm s s e

T have encircled the numbers T (esire.
at the rato of 358 a capy or 3 hooks for $1.00.

t You are to send the books to mo
FOREIGN ¢ extra postage per book).

I enclose
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Short Wave Reception with

a Broadcast Receiver
By FR. SCHEUERMANN, E.E.
(Continued from page 200)

Use with duper-Heterodyne

The same principle may be employed
in using a super-heterodyne broadcast
receiver; except that the second-detector
socket is used, and the frequency-changer
and intermediate stages are cut out.
Plug 7 is inserted, as before, in place
of the second-detector tube; and, with
a couple of stages of A. F. amplification,
stations are brought in with loud-speaker
volume,

However, if we wish to take full ad-
vantage of the super-heterodyne hook-
up, and avail ourselves of its interme-
diate-frequeney amplification, we can do
this also with the adapter shown here,
in the following manner:

If the super-heterodyne has a single
tube serving as oscillator and first de-
tector (as in the Tropadyne and some
others) we put plug Z into the oscillator
socket.

If the super-heterodyne has the more
usual circuit (with a first detector and
a separate oscillator) we put the plug
into the first detector socket.

This rule, however, does not hold true
with the Lacault Ultradyne; since the
first tube, the “modulator,” gets no direct

plate potential from the receiver, In
this case alone we nmust put the plug Z
into the socket of the oscillator; the
jumper Y is then removed and its bind-
ing posts (a, b) are connected across

[ the primary winding of the Ultradyne’s

band-pass filter. This does not require
changing the normal connections of the
standard Ultradyne.

The plate potential, derived from the
broadcast receiver through the plug,
should be, as stated before, 50 or 60
volts; this value must be increased, as
we have said, on the shortest waveband,
to restore oscillation.

The adapter may be connected to any
antenna; but in many cases it will be
found better to use a counterpoise, rather
than a ground. (Note—In this case the
ground must be disconnected from the
regular broadecast receiver.—Editor.)
The counterpoise should be from 75 to
100 feet of insulated wire, strung par-
allel to the aerial, and well separated
from it, as well as insulated from the
ground. In general, the same rules must
be observed, in operating this adapter,
as with a complete short-wave receiver.
—DBastel-Briefe,

Spray Transmission
(Continued from page 189)

less energy is absorbed by objects in the
local area.

How the Antenna Works

The functioning of the antenna is
based on the fact that local reception is
due to radiation directed horizontally
outward from the antenna (that is, the

T
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“grround wave”); whereas distant recep-
tion depends considerably on radiation
which spreads first at an angle of eleva-
tion, because the wave front descends as
it moves outward from the antenna, and
is reflected from the Heaviside layer.
The descent of the wave front, as it
travels outward, is due to the fact that
the wave travels slower at the surface of
the earth than in the upper atmosphere;
and the reflections from the Heaviside
layer are caused by the ionized condition
of the layer which makes it conducting
{1. e., like a short-circuit on the end of a
transmission line) except that the lines
of force are not guided by wires, and
hence follow the ordinary law of “equal
angle of incidence and reflection,” as
shown simplified in Fig. 1. There is
really no line of demarcation between the
ground wave and the upward radiation,
conveniently called the “sky wave.” The
part of the wave which reaches the re-
ceiving antenna by moving out horizon-
tally from the antenna or by the descent
of the wave front, is what is usually
meant by the ground wave; and the part
which reaches the receiving antenna by
reflection downward from the ionized
layer, the sky wave. Since the ground
wave is attenuated or weakened with
comparative rapidity, the distant signals
are carried largely by the sky wave; and,
if the ratic of horizontal radiation to sky
wave radiation can be decreased, the de-
sired decrease of local to distant signal
strength should he attained.

Increasing the Sky Wave Radiation

This decreased ratio between ground-
and sky-wave radiation is obtained in the
new KDKA antenna by using an arrange-
ment and spacing of vertical antennas
fed with currents in such time-phase,
that interference between waves from
the various antennas reduces the hori-
zontal field strength in comparison to the
fietd strength at an angle of elevation.
The interference of the arrangement of
vertical antennas will make the horizon-
tal radiation nruch less than for a single
antenna with the same total current;
while radiation at an upward angle is
less affected as the angle is inecreased.
The result is that, at high angles, the
radiation is only slightly less than for a
single pole. This great decrease in hori-
zontal radiation will lessen the radiation
resistance of the antenna system, and so
will cause the current to increase until
the total power radiated is the same.
This will make the upward radiation
greater, and the horizontal radiation less
than for a single antenna with the same
power radiation. The directions of max-
imum radiation for the ordinary antenna

SHORT WAVE CRAFT

and for the new type are shown by the

arrows in Fig. 2.

New Antenna Has Several Units Spaced
in a Circle

In its physical arrangement, the new
KDKA antenna differs considerably from
usual transmitting antennas. The usual
antenna has two or more fabricated steel
towers several hundred feet high, with a
concentrated flat top suspended between
them, and a single vertical down-lead
usually near the center. To cut down
absorption losses, the steel towers are
detuned and kept as far as possible from
the flat top and down-lead; and they are
sometimes insulated from the ground or
even broken into insulated sections.

In contrast to this, the new KDKA an-
tenna shown in Fig. 3 has eight wood
poles about 100 feet high, spaced on a
circle more than 700 feet in diameter and
having a vertical down-lead at each of
the poles. The cage top is suspended
between adjacent poles to form a com-
plete circle around the poles. The proper
time-phase of the currents in the eight
vertical leads is obtained by running the
transmission line to the center of the
system, and individual feeder lines to
each pole.

Transmission Effect Reversible When
Desirable

Since the {factors governing radio
transmission are so many and variable
that satisfactory formulas, applicable in
both winter and summer, have not been
developed for even the simplest antenna,
it cannot be expected that reception will
be exactly as calculated. It is possible
that, in certain localities, absorption and
minor reflections will entirely over-bal-
ance the effect produced by the antenna
design. Also, while transmission by
means of the sky wave works well at
night, it is usually not satisfactory in the
daytime.

Therefore, for daytime transmission it
would be preferable to get the opposite
of the effect described above, and to
broadcast to a more limited area by
means of the ground wave. This oppo-
site effect (suppression of sky wave and
reinforcement of ground wave) can be
produced by making the currents in oppo-
site poles 180° out of phase, so that ad-
jacent poles are 45° out of phase. The
difference in phase can be obtained by
making the fecder lines of different
lengths or by artificial lines. Thus, when
conditions are not favorable for trans-
mission by reflections of the sky wave, it
is possible to switch over, by simply
changing the fecder-line connections, to
an antenna arrangement suitable for
ground wave transmission.

The Lafayette Short Wave Recciver
(Continued from puge 218)

to give uniform results at all wavelengths.

Special attention was given to the de-
sign and econstruction of the variable
condenser to be used in this short wave
receiver and the one finally selected has
but one bearing and special pigtail con-
nection of the constant impedance type.
Where the Lafayette short wave receiver
js to be used with batteries, then the

F - .

operator may utilize the new and highly
efficient battery tyvpe UX tubes, numbers
230, 231 and 232. The accompanying
chart shows the wavelength of the four
plug-in coils, and when making a change
from one wavelength band to another,
both the antenna and interstage coils
have to be changed, these coils being
identical.

L}
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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 sets. |

993 papges
5'%x8 inthes = =

fully
illustrated

This Lihtary serses allke the nceds of the commercial
radio (lealér,n;nsm]ler and serviceman. and the amateur
who keeps abreast with the latest trend in radic by
building his own sets,

RADIO CONSTRUCTION
LIBRARY

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

and JOHN F. WOSTREL
Instructer in Radie 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 quality,
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 bocoks 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 privilene to examine this Library for 10 days
without cost. (f it proves satisfactory, send an initial
payment of only $1.50 and $2.00 a month until $7.50 has
been paid. Otherwise return the books.

McGRAW-RILL
FREE EXAMINATION COUPON

McGRAW-HILL BOOK COMPANY,
370 Seventh Avenue, New York.

You may send me tho Radie Construction Library,
three volumes, for 10 days’ free examlnation. | agree
to remit an Initlal payment of $1.50 at the end of
10 days and $£2.00 a month untll the price of $7.50
has been pald—or—1! will return tiie books.

Ino.,

Namo ...
HomMe AT @R v ncash i ip oo s vt o 4w i

City and State......

Poslion wwssdaulin je oo bowndu =T gmoromiiEmie gal<o

Name of Company.
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Right Now!!

Send for Our
NEWEST CATALOG

Largest Assortment and Biggest Bargains in

RADIO SETS AND PARTS

All Merchandise At Wholesale!

S. HAMMER RADIO COMPANY

142 LIBERTY ST., N. Y. C. Dept. G, HITchcock 1152

The How-and-Why
of Aircraft
in Plain English!
Articles by “Casey” Jones, Lt. Apolle Soucek,
Anthony H. G. Fokker, and many other writers.

In this invaluable book many important and inter-
esting chapters will be found on building model

M :
[ H airplanes that really fly; sport planes: how to bnild
! > and fly gliders: also many practical hints on motors,
3 instruments, wings, and construction—replete with |
3 over 200 illustrations,diagrams and working drawings. |
N |
|
3 Complete sectional drawings and illustrations |
u HOW TO BUILD A SECONDARY GLIDER
o N THIS 1SSUE. |
» “Casey” & | Instructors as well as thousands of junior aviatien
- y” Jones enthusiasts read AVIATION MECHANICS—it is
M L Apollo Soucek = v an excellent gnide in their work—a simple, easy
Anthony H. C. Fobker = Y I! reference. ]
Morton Schwam q 3 On All Large Newsstands I
| Ceorge A Gerber # R\ ;"\Q\ SOC The COPy
Botho Vo R ARG R, Y 0 J
1w sm ki @ 3 Large Size (9x12 inches)—4 Color Cover
oq X 200 llustrations
All about Clidux-—Modcl ‘s[a;es—fngines If your necresdealer catnot supply you with a

copx of AT ATION MECHANICS, send fifty
cents tn U. §. stamps, check or money order to l

AVIATION MECHANICS

93.) Park Place New York, N. Y,

More About the “Peanut’ Tube

N the last issue of SHORT WAVE CRAFT tube is exceedingly small in size, which

an article appeared on the “Mercury accounts for the name “peanut” tube. Tt
Super-Ten Short Wave Receiver” manu- is one of the most sensitive detectors
factured by the H. M. Kipp Co., Ltd.,, known, as well as being a natural high
Toronto, Canada. Since publishing this frequency oscillator. Filament current
article we have received a number of is 0.25 amperes (approximately). Fila-
inquiries from readers wanting to know ment voltage is 1.1 volt (approximately).
more about the “peanut” type of tube Detector plate voltage is 22 to 45 voelts,
used in this receiver and where they with 90 to 135 volts on the plate of the
may be obtained. amplifier tubes.

The “peanut” tube mentioned in the The manufacturers of the Mercury
article is officially known as tube No. Superheterodyne receiver state they ave
R215A, and in the United States is in a position to supply these tubes direct
known as the “N” tube. This type of from Toronto.

‘
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How to Change Hammar-
lund Adapter to Com-

plete Receiver
By LEWIS WINNER
(Continued from page 201)

proximity. This shield should not touch
the transformers and should be ground-
ed. It should be about 4 inches high and
3% inches wide, with a %-inch flange to
enable mounting.

Either binding posts or Fahnestock
clips may be used for connecting to bat-
teries, input and speaker.

As to the tubes, it is suggested that
'12A type tubes be used, in both stages.
Low ratio audio-frequency transformers,
such as the Hammarlund “AF.3,” are
recommended.

As to the speaker, a standard magnetic
type is preferable, although a dynamic
may be used. Either must have a com-
paratively low impedance to match the
low impedance of the tubes.

It will be noted that 1/10-megohm re-
sistors (R4) are inserted in the grid-
return leads of the audio transformers.
These, together with the 0.5-mfd. con-
densers C5 and C7, serve to further iso-
late each circuit.

Tuning Unit Improvements

Several improvements have been made
in the R.F. section of the receiver. since
its inception. In place of the fixed re-
sistor, R, which is now in series with
the negative filament leg of *he radilo-
frequency tube, a 20-chm variable re-
sistor (Ra) should be used; the man-
ner of connection is shown in Fig. 2.
The slider terminal of this rheostat is
connected to the ground and to one side
of the filament switch, The other ter-
minal of the rheostat is connected to one
side of a fixed 6-ohm resistor, R1, which
is led on the other side to the “F—"" post
on the socket. This change permits still
snioother tuning action, and the fixed
resistor prevents filament overloading or
burnout.

The engineering department of the
Hammartlund Manufacturing Company
has also just developed a new series of
short-wave coils, which pern:it smooth
tuning from as low as 14 meters to as
high as 205 meters. There are five coils
in each set, for the 20-, 30-, 40)-, 80- and
120-meter bands, respectively. The 20-
meter coil affords tuning from 14 to 24
meters; the 30-meter coil, from 22 to 40
meters; the 40-meter coil, from 36 to 75
meters; the 80-meter coil, from 60 to 110
meters; and the 110-meter coil, from
105 to 205 meters. It will be noted that,
in each case, the coil is so designed that
it overlaps the others sufficiently to in-
sure coverage of the whole short-wave
band.

The coils are wound with a definite
space hetween turns, and supported by
a thin film of special dielectric, which i
extremely rigid. To further minimize
losses and keep down stray capacity, the
coil mounts are composed of a new in-

- 4
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sulating material, “Parmica”; which
comes closer to being “solid air” than
any substance so far developed.

Batteries Must Be Used

The subject of the necessity of bat-
teries again arises. For best results, it
is absolutely essential that batteries be
used to supply the filament, plate and
grid voltages.

To those who use the Hammarlund
short-wave adapter system, the same
warning is made. Also, in this case, it
is necessary to see that the detector
plate supply is also derived from a bat-
tery. If rectified A.C. is used, a hum
will most likely be heard, with corre-
spondingly poor reproduction. The “B+"

SHORT WAVE CRAFT

connection in the set should therefore be
broken and a separate connection made
to the “B” battery supply, as shown in
Fig. 4.

As to antennas, one of 75 feet (ac-
tual length of aerial, alone), can be used,
with entire satisfaction.

List of Parts for Audio Amplifier

AF1 and AF2—Low-ratio Hammar-
lund audio transformers.

C5, C6 and Ci—Aerovox .5
fixed condensers.

R4, R6—Aerovox 1/10-meghom resis-
tors.

R5—One 112-type Amperite.

Binding posts, baseboard, shield, wire,
hardware.

mifd.

Facsimiles of Newspaper Pages Sent by Short Waves
By H. WINFIELD SECOR

(Continued frem page 191)

or gas, on to a sheet of white paper
fastened around a revolving drum. The
ink vapor stream is interrupted in ac-
cordance with light and dark picture
signals coming in through the short wave
receiver, power amplifier and vacuum
tube relay. The magnetic shutter shown
in our diagrani, and which interrupts the
ink stream, resembles the electro-mag-
netic mechanism used to operate the old
style cone speakers.

This new system devised by Capt. R.
H. Ranger is the result of many years
of elaborate research and experimenta-
tion. The chemical laboratory research
carried on in order to find suitable inks
which would really vaporize and not clog
the jets or else smudge, has been a Her-
culean task in itself. Capt. Ranger and
his associate scientists of the R.C.A. lab-
oratory certainly deserve the highest
credit for the splendid work they have
done.

Obviously a newspaper page is too
large to send by this process. Either of
two alternatives is possible. A photo-

graph of the page might be taken, re-
ducing it to the required size, but this
would make the type too small to be
easily legible, and rephotographing and
enlarging it at the receiving end would
be a rather lengthy process, as well as
causing considerable loss of sharpness
and detail. The process which The Eve-
ning World used is far simpler. The
newspaper page was cut into four sec-
tions, which were sent through in turn.
When they were received by the apparatus
in the display room at the Shelburne,
they were pasted together, making a
complete page again.

After receipt, the complete pages were
very nearly identical copies of the orig-
inals. The chief difference is that they
were on a glossy white paper in purple
ink. The inventor of the process, Capt.
R. H. Ranger, Engineering Department,
R. C. A, conducted experiments with
black ink, but found it impossible to get
any that would not clog the infinitely
small nozzle used—therefore purple.

Experimenting with Short Wave Regenerative
Receiving Circuits
By CLYDE A. RANDON
(Continued from page 215)

receiver for best broadcast reception and
maximum sensitivity, is lost.

The usual sheort-wave antenna, on the
other hand, has comparatively high re-
sistance; its resonance peak is therefore
Jower and broader, and the approach to
the critical condition is more gradual,
giving much smoother control. Since the
antenna is an essential part of the re-
ceiver, to which it furnishes the input,
it cannot be considered as a separate
wavemeter circuit, tuned into resonance
with the secondary circuit of the re-
ceiver. Antenna control of regeneration
is recommended for receivers which are
designed especially to cover a narrow
band, with maximum dial separation by
the use of a vernier condenser on distant
stations.

It wil’ ,e found that results are grati-
fying i;%gd. The usual antenna pri-

mary coil L is coupled loosely to the
secondary and an antenna-series con-
denser is used at C. For the usual
long antenna employed with a short-
wave receiver, a 23-plate midget (.0001-
mf.) instrument will serve very well.
This system will appeal especially to
those who construct their own receivers,
since all antenna systems differ in their
natural perieds, and the only apparatus
required is the additional condenser. It
is especially useful on the shorter waves,
where the detuning effect of the regen-
eration control may be troublesome.
The throttle-control condenser C2 is
first set at a value which allows proper
control by means of the antenna con-
denser and is then left alone; the re-
maining controls (C and C1) are but
two in number, as usual. (Fig. 6.)
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Specz ﬁed—
By F. H. SCHNELL
IN HIS “FAVORITE”

SHORT WAVE
RECEIVER!

CARDWELL
CONDENSERS

i )

The 201-E
A 2-plate variable condenser having
the stator plate readily adjustable to
permit changes in maximum capac-
ity ranging from 50 to 10 nunfds,
with a constant minimum of Tmmifds.

Cardwe"s have always been the

choice when a superior condenser
was needed. There are no shiny
“eye catchers” on a Cardwell. The
name Cardwell on a condenser
stands for the ultimate in integrity
of performance and engineering
skill. Famous expeditions, Army
and Navy engineers, leading circuit
designers, such as Mr. Schnell, all
have specified Cardwells.

v

Cardwells are made in a wide range
of receiving capacities. Transmitting
condensers, too, for Amateur,
Commercial and Broadcast use. If
you have not our literature already,
write for it today. We will gladly
send it free. If your dealer does
not stock Cardwells, you may or-
der direct.

The Allen D. Cardwell Mfg. Corp.
81 Prospect Street Brooklyn, N. Y.

“THE STANDARD
OF COMPARISON”

>>>2>>>3$<<K<<<K<<LL
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Z)JEALERS AND

3

FEDERATED PURCHASER
16 Hudson Street
New York, N. Y.

~ JERVICEMEN -~

SPECIALS

RCA

Metal Cased High Voltage Filter

CONDENSERS

1 Mfd., 800 Volt DC Working

60¢. each
$5.75 per dozen

7 Mfd.,, 650 Volt DC Working
(Replacement in RCA No. 104
Amplifier)

List Price $12.00
$2.50 each

Four for $9.20

A Post Card brings our new
BARGAIN CATALOG
Listing many items of Quality
Merchandise at

AMAZING PRICES!

Harrison Radio Co.
35 Ft. Washington Avenue
Dept. C New York City

With

BYRD at the SOUTH POLE
AN album containing authentic views
of the BYRD ANTARCTIC EXPEDI-
TION. Each of the seventeen actual
photographs Presents a thrilling story
of the hazardous life at the far end of
the world.
Send twenty cents, stamps accepted,
for your copy of this interesting album
of the greatest ¢xpedition of all times.

GRENPARK COMPANY

243-C Greenwich St.
New York New York
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The Influence of the Earth’s Aumosphere Upon

Propagation of Radio Waves
By J. FUCHS
(Continued from page 220)

600 miles. One may say that all the
nore recent researches tend rather to
increase this figure than to diminish it.

To be sure, ionization at these heights
is only slight, because of the slight den-
sity of the air and the small number of
ionizable atoms; but it increases down-
ward in proportion to the density of the
air. According to several recent works
the maximum degree of ionization may
occur in the region between 60 and 300
miles up. Below that, its intensity again
decreases; because the density of the at-
mosphere has already become such that
it ereates absorption effects which offer
resistance to the penetration of the ioniz-
ing radiation.

Fig. 5 is taken from a work of H. M.
Dowsett, dated 1915, and therefore does
not take into account the later data;
but it gives a good explanation of the
principle of the course of ionization,
apart from the figures given.

The principal cause of the variation in
the degree of the ionization has already
been presented. It will be strongest by
day or, more correctly, on the side of
the earth where it is day; while during
the night there sets in a change of the
ions back to atoms and molecules, again
reducing the degree of ionization. Of

course the time of year is also influen-
tial; the stronger radiation of the sun
in summer producing a general increase
in ionization. compared with that which
occurs in winter.

Before turning to the individual phe-
nomena observed [ should like once more
to call attention to Fig. 2, which shows
the distribution of the ions in a imedium
with a dielectric constant gradually in
creasing, and then decreasing.

It will be easy to draw a parallel
between this sketch and that (Fig. 5)
of Dowsett’s diagram of the ionization
of the atmosphere. The former can
serve as the basis for all questions which
are still to be answered, since (in ideal-
ized form) it represents the wvariation
with height in the ionization of the
atmosphere. That is, at the surface of
the earth it is very slight; it begins
to become stronger with greater height,
reaching its maximum approximately be-
tween 60 and 300 miles; and then it
slowly decreases at still greater heights,
to approach infinitely small values at
enormous distances.

Using Watson-Watt’s term, this strong-
lv ionized part of the tervestrial atmos-
phere is the *“lonosphere.”

(End of Part {. To be concluded.)

Transmitting and Receiving Six-Inch Radio Waves
By ERNST GERHARD
(Continued from page 203)

meters. The tubes used for receiving
and transmitting in these experiments
were absolutely alike; so that there was
a possibility of using them alternately
for the purposes of conversation.

There is a great fleld of possibilities
for the use of these short waves. Thus,
in the teechnique of communication, they
will be serviceahle wherever the commu-
nication is to take place within the range
of vision, but., above all, in cases where
definite directional radiation is desirable
for signal purposes (e.g., for coastal
shipping and aviation).

In medicine there seem to be great
possibilities of their use in ultra-short-
wave diuthermy (i.e., the application of

internal heat by short waves). Very re-
cently an intensive investigation has been
made of the physiological effect of short
waves, about three meters in length,
which has led already to surprising re-
sults at this frequencyv. Possibly shorter
waves will prove still more effective. It
should be reealled that an absorption
maximum of water is found just at the
frequency of the 14-centimeter wave,

Finally, let us call attention to the
possibility of the spectroscopic investiga-
tion of matter with these four-inch spec-
tral lines. Along this line we may ex-
pect probably many discoveries regard-
ing the inner structure of matter.—
Courtesy Radiocraft.

A Simple S-W Super-Regenerative Receiver
By BEXN F. LOCKE
(Continued from page 196)

until the station is picked up. When
the station is heard, then you turn on
vour super-power rheostat and regulate
the R. F. tuning condenser until the
station comes in clear and loud. The
honeycomb c¢oils may have to be regu-
lated a little to get everything clear;
but, after once getting them regulated,
they won’t have to be moved any more
through the whole waveband.

Parts required for this set:
9 variable condensers, .0001-mf., midget

type;

wWWwWWw.americanradiohistorv*com

variable condenser, .00025-mf.;
3-meg. grid leak;

radio frequency choke;

amperites, %4-ampere;

rheostat, 256-ochm;

condenser, .002-mf.;

condenser, .002-.0001-mf.

variable resistor, 0-50,000-o0hm;
honeycomb coil, 1,250 turns (H1);
heneycomb coil, 1,500 turns (H2);
mounting for 2 honeycomb coils;
tube sockets.

[ e i o - I )
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A Tropadyne Short Wave Converter

(Continued from page 229)

Still this adjustment is not critical.
Therefore one first must tune the
broadcast receiving set in the usual
manner to some station with a
wave length of approximately 300
meters, after which one undertakes
the coupling with the converter.
If the broadcast set has back-coup-
ling, this must be advanced so far
that the receiver nearly oscillates.
Now one changes the first con-
denser a little, releases the back-
coupling a bit, and again changes
this condenser until the receiver
again oscillates, and so forth, until
no oscillation can be attained by
turning the first tuning condenser.
The position in which the first con-
denser is tuned to the other cir-
cuits, is marked by a characteristic
sound. Thus one proceeds with
the rest of the tuning condensers,
so that finally one has all the tun-
Ing circuits regulated to exactly the
same wave, The back-coupling is
now made so strong that the re-
ceiver just begins to oscillate. Now
in the converter the condenser C,
iIs slowly rotated and adjusted to
the position at which the oscilla-
tions in the receiver cease. This
is the sign that likewise the coup-
Iing oscillation circuit (C, and the
coupling coil) is adjusted in reso-
nance with the receiver. At con-
denser C, as well as all the tuning

knobs of the broadcast receiving
set nothing is changed during the
entire short wave reception.

The variable condenser (C,) is
set at approximately halfway and
the converter is brought to oscilla-
tion by reading the milliammeter.
Now only condensers C, and C.
need to be regulated (the actual
tuning to the transmitter taking
place through C,), in order to tune
in the different short wave sta-
tions. Having found a transmit-
ting station, one lets C. remain
where it is, regulates with C,, and
once and for all makes adjustment
in the broadcast receiver to the
greatest intensity of sound. Now
one has the assurance that all the
circuits are most exactly tuned,
and one can hunt for short wave
stations merely with condensers C,
and C,. If with a given setting of
condensers C, and C, an oscillation
of the converter cannot be at-
tained, it is only necessary to
change the high resistance W, and
the variable condenser (C,), in
order to attain oscillation in the
hook-up.

With the converter it was pos-

sible to get extraordinarilv good |

reception from the most distant
short wave stations.—From Funk
Bastler.

‘The Short Wave Fan’s Use for Old Supers

(Continued from page 233)

in past issues of Radio-Craft, ac-
curate manufactured coils, obtain-
able in a set that will cover the
entire frequency-range, are recom-
mended.

In fact, it is most convenient to
obtain a set of coils which are cali-
brated to work with a particular
tuning condenser. For accurate
results, it is necessary that a spe-
cific size and type of condenser be
used with a coil of given design.

The secondary and tickler coils
should be wound in the same di-
rection; the correct manner of con-
necting them is shown in the small
sketch (b).

It may be desirable to connect a
fixed condenser of .001-mf., or even
00025-mf. capacity, in shunt

across the primary of the first in-
termediate-frequency transformer,
as shown in dotted lines. How-
ever, this capacity is incorporated
within some of these transformers.

Any type of antenna may be
used. A ‘“midget” variable con-
denser should be connected in the
aerial lead. This bears a very im-
portant relation to the successful
operation of almost every tvpe of
short-wave receiver; particularly,
the “super” adaptation described
here.

It is recommended that the aerial
condenser, two-winding short-
wave coil, detector tube, grid leak
and condenser, the 5- and 11-plate
variable condensers, and the R.F.
choke, be carefully shielded from

www americanradiohistorv com

249

New Developments!

Complete Instructions and Data on All

Recent Radie Inventions Now Youts for

Ready Reference in This One Big Guide
Book of Radio.

BYRD'S Antaretic Radio Equipment—Reccivers,
transmitters, and latest mavlgaton ajids used on
this epchal filght fully described.
TELEVISION—Mr, C. F. Jenkins, father of tele-
vision and radio movics. gives Son in his own
words complete directiont for building practicar
televiston equipment.

INTERFERENCE ELIMINATION—New miethiods
aystematically outlined by W. F. Fleming, radlo
engineer,

RADIO AUTO-ALARM-—Deseription of hew devlee
for ships whleh keeps the 80S watch while opera- |
tor is oft duty.

SHORT-WAVE APPARATUS — Commercial and
amiateur, described and illustrated.

NEwW BROADCASTING EQUIPMENT—Tempera- |
ture-controlled Piczo erystal  oscillator; 100¢%
moduiation pand and other new apparatus,

—aml these are anly a few of the new subiects
added 1o tho most complete radio handbook ever

‘ THE
RADIO |
MANUAL

A Handbook for Students, Amateurs,
Operators, and lnspectors

Tere's the answer
to every question
about the principles,
operation and
niaintenance of ap-
paratus  for radio |
tranamitting andre-

cefving,  Important |
new chapters have
been added to bring
1t eight up to the
ninute. NMany new
photogTaphs a nd
dlazrams have been
inclnded. It is nwe |
more than ever tho
onc complete hand-
bonk  covering the
entire radio ficld.

A Complete Course
in Radio Operation
In ONE VOLUME

1 Prepares for Government License

20 bhig ehapters cover: Elementary Eleetricity and
Magnetism; Alotors and Generators; Storage Bat-
teries and Charging Circuits; The Vacuum Tuhe;
Circuits Employed in Vacuum Tube Transmitters;
Modulating Systems and 1009 Modulation; Wave-
meters: Fiezo-Electric Oscillators: Wave Traps:
Marine Vacuum Tube Transmitters; IRadio Bl:ond-
casting  Equipment; Are  Transmitters; Spark
Transmitters: Commercial Hadto eceivers: Mar-
conl Auto-Alarm: Radio Beacons and Direction
Finders: Alreraft Radlo  Eaquipment: Practical

| Televislon and Radio-movies; Ellminating Radlo
Inerference: Hadle Laws and Regulations: Hand-
ling and Abstracting Trafte,

| Prepared by Official Examining Officer

The auther, . E. Sterling, I3 Radio Inspector and
Examinlug Officer, Radio Dlvisfon, U. 8. Dept.
of Commerce. The book has been edited in detall
by Robert 8. Kruse. for five years Technical Edi-
tor of QS8T, the Magazine of the Amerlean Radio
Relay Leakue, now Radio Cousultant. Mauny
other experts assisted them,

Examine It FREE!

The 1930 edition of “The Radjo Manual” is
ready. Nearly 800 pages; 369 {ilustratlons.
] iu flexible Fabrikoid. The rcoupon brings this
volume for free examination. Within 10 da¥s you
may 1cturn the volume or send the price of $6.00.

' Mail This Coupon

how
Bound

D. Van Nostrand Co., Inc.,
250 Fourth Ave., New York
Send me the Revised edltion of THE RADIO MANTUAL
for examination. \Within ten days after receipt 1 will |
either return the volunie or send you $6.00. the price
in full. (8.w.C. 16-30)

City and State.........

Business Connretion
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STUDY
RADIO

UNDER THE MOST FAVORABLE
CONDITIONS

INDIVIDUAL INSTRUCTION IN A
MODERN RADIO LABORATORY

Practical Course of Study

Includes
R | THEORY
S MATHEMATICS
I DESIGNING
0 DRAFTING

And Construction of All Types
of D. C. and A. C. Receivers
DAY AND EVENING SESSIONS
Enroll Any Time

Coe Radio Institute

Dept. S.W,

78-80 Cortlandt St. N. Y. City

“The S-W-Four”
BB ot

T

|
1
| Available as a complete kit or wve |
can supply the foundation unit
ounly. The Radio.Frequency unit,
consisting of the first two cans,
will appeal to these who have their
own power-packs or to television

experimenters who want a good
short wave receiver.

Authorized by Wireless
I Egert Engineering, Inc.
DEALERS WANTED |

Address all communications to

EASTERN COIL CO.

56 Christopher Avenue l
Brooklyn New York

TRADE DISCOUNTS

extended to

Set Builders

AMERTRAN TRANSFORMERS, FLECHT-

HEIM CONDENSERS, ELECTRAD RESIS-

TORS, JENSEN SPEAKERS, MICROPHONES,
WESTON METERS

Special
214, 5 or 714, Volt Transformers
$2.50 each

Radio Construction Laboratories
Specialists in Audie Amplifiers
- 142 LIBERTY ST. NEW YORK CITY

|
|
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the remainder of the equipment.
This is desirable also as a means
of preventing pick-up of undesir-
able signals,

If best results are expected, it
is necessary to use an R.F. choke
coil of a type designed specially
for use in short-wave receivers.
Otherwise, there will be “holes”
—lack of normal volume—in the
reception at certain points along
the tuning range where the choke

Oct.—Nov., 1930

does not work at full efficiency.
As the operation of this type of
receiver is quite different from
that of the more standard types of
short-wave set, it will be necessary
for the operator to exercise a little
patience until he has become accus-
tomed to handling it. With its
high amplification, it should give
very satisfactory results in a good
location.—Bv AARON L. SLAUGHTER
(Courtesy Radio-Craft).

Experiments with 4 Inch Waves
By PASCAL BERT
(Continued from page 223)

Experiments With Stationary
Waves

Having removed the transmitter
and receiver from the 2boxes, we
place the transmitter on some kind
of support. The metallic sheet
which was used in the reflection
experiments is placed about one
meter from the transmitter. (See
Fig. 9.)

The reflected wave modulates the
emitted wave, and we get a svstem
of stationarv waves. Going along
the line AB with the antenna of
the receiving set, we observe that
the intensity has alternate maxima
and zeros. The distance between

A\

two zeros being

, We can meas-
)

ure the length of the wave. This
experiment is very exact and deli-
cate. It must always be performed
in a room where there are the few-
est possibie metallic objects, which,

Quasi-Opt

ical

by reflecting the waves in unex-
pected directions, complicate the
phenomena and destroy exactness.

Experiments in Radiotelegraphic
Transmission With 10 CM Waves

We cannot close without men-
tioning these experiments, which
are, of course, performed with di-
rected waves. Let us state simply
that it has been possible to com-
municate at a distance of 12 kilo-
meters. Evidently this is not
much. But still the technologv of
10 centimeter waves is only com-
mencing.

Nevertheless we may say that
the performance of the experi-
ments described in our notes marks
a great progress from the point of
view of pure science. In a verv
precise fashion it shows the iden-
tity of light rays and radio-electric
waves, illustrating it in a very
striking manner.—Fance Radio.

Waves

(Continued from page 225)

Fig. 3 is the diagram of the
infra-red telephone, this one being
the receiving set. T is a so-called
Thallofide cell in the focal point of
a reflector-like concave mirror for
concentrating the infra-red rays.
Connected with the cell is a per-
fectly ordinary telephonic intensi-
fier, which increases the tension
vibrations of the cell and muakes
the telephonic modulation possible
in the recognized manner. At the

Are You a

Member

transmitting side the infra-red
rav-producer (arc light) is modu-
lated by the Kerr cell. Instead of
the selenium cell, one could also
use an ordinary glow lamp, with
its contents 70 per cent helium and
30 per cent neon. Of course with
both the transmitter and the re-
ceiver one uses the analyzers, con-
densing lenses, and reflectors well
known in optics.— (Mr. Kappel-
meyer in “Woche.”)

SSW.P.H.?

of the

SHORT-WAVE PHONE HOUND

The S.W.P.H. is that sort of a doggone hound
who hounds every distant-couniry station imagin-
able and then gets acknowlediement cards by the
bushel—maybe.

R3ut most important. when he has hounded his
quarry to his lair, he promptly writes the Editor
of S.W.C. all sbout it: and he. poor sap. not

www ‘americanradiohictory com

knowing better. prints the letter for the benefit
of all other S.W.P.H.

So therefore. all you S.W.P.H.. be sure to join
the society PRONTO and report all the queer
happenings ot once if not sooner.

M. U. FIPS, Secretary. Society of S.W.P.II.
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A Few Short Wave Hints from Europe

(Continued from puge 230)

able coils, or to build only one
larger coil, and to tap this for the
various wave bands. Measure-
ments made with the purpose of
determining the most favorable
kind of such tapping, from the high
frequency angle, were made by L.
Medina, the result being that the
losses were Jeast if the coil had
so-called dead ends at the cathode
side. How many coils are needed
with one or the other method, de-
pends on what wave band the built-
in rotary tuning condenser is to
cover. Experience has shown that
such a one can at most show an
end-capacity of 100 mmf. if tuning
is not to become too critical. It is
an obvious prerequisite that there
be a good dial for fine tuning, with
the highest possible transmission.

If we use a coil with about nine
turns, with a diameter of about 6
cm. and 1.5 to 2 mm. wire (2.5 em.

1 inch), the highest wave length
obtainable with the tuning con-
denser turned to the limit will be
about 50 meters. With the con-
denser turned the full extent out,

we get a wave of about 22 meters;
so that thus far the most important
part of the short wave band can
be covered without changing the
coils. If the coil is now tapped
on the cathode side (this may be
done to about half the coil, without
particular loss of sound intensity),
we get down to waves of less than
15 meters.

Wave lengths above 50 meters
can be taken in by setting in opera-
tion the supplementary rotary con-
denser (shown in the diagram)
which is in parallel with the tun-
ing condenser. It is to have about
a 300 m.m.f. capacity and then
allows receiving waves up to about
85 meters. Thus one is able to
adjust for the most important part
of the short wave band, without in-
terchanging the coils.

If for any reason one cannot
take the measures considered
above, one will have to count on
three interchangeable coils, for the
waves between 15 and 90 meters.—
(Das Funkmagazin.)

A Variable Inductance Short Wave Tuner
By HUGO GERNSBACK
(Continued from page 188)

denser of the size regularly speci-
fied for short-wave reception, and
the second form of circuit employs
a switch with one-half dozen con-
tacts or so. To this series of con-
tacts there are connected a number
of small size condensers. These

are of various capacities and for
each band of frequencies one moves
the switch to a different condenser
contact. With a good condenser in
cireuit, the tuning is then done b:
varying the inductance in either
one of the two ways suggested.

Building a 20 Meter Radiophone Transmitter
By R. WILLIAM TANNER, W8AD
(Continued from page 211)

made, so that the antenna is radiating
in a normal manner, the modulator and
speech-amplifier filaments may be light-
ed and external wires connected. Sound-
ing a prolonged *“a-a-a-h” into the micro-
phone should increase the antenna cur-
rent about 30 per cent, providing the
modulated power amplifier is operating
properly as a “type C” amplifier—and
it should be, with the plate and grid
voltages as specified.

In conclusion, it should be stated that
20-meter radiophone transmission is very
erratic. Consistent contacts are impos-
sible with weather, season, time, etc.,
entering into the problem. Skip distance
prevents communication under a few
hundred miles. In spite of these dis-
advantages, much interesting work may
be accomplished. A little study of S-W
literature reveals the best wavelength for
day and night as well as seasonal changes.

Photo-cells for Amateur Television Transmitters—How to Over-
come Their High Cost.

Described in our next issue |
hy C. . W. NASON.
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A New and
Better Condenser

For SHORT-
WAVE Work

Heavy, widely-spaced plates for strength.
Less chance for accumulation of dust
effecting capacity changes in close tun-
ing.

Parmica No. "H™ insulation., the remark
able new material which so closely
matched the ideal dielectric efficiency of
dry air. Current loss greatly reduced:
sensitivity and selectivity improved.

Double cone. smooth-operating, bearings
—-easily adjusted for wear. non-corro
sive brass plates with tie.-bars. Strong
aluminum alloy frame.

A real short:wave condenser in the three
most desirable sizes: 150, (25 and 100
mmf.

Here’s Fun for

the SHORT-
WAYVYE Fan

A remarkably efficient two.tube distance

getter, with regenerative detector and
one audio-stage. Designed for use with
the new 230.-type, 2-volt battery tubes.
Fasily constructed from the Hammarlund
kit, containg all parts, as illustrated.

1t includes the famous Hammarlund
Drum Dial. the new MHanmmarlund wide-
spaced short-wave “'Midline" condenser
and the improved MHammarlund space-
wound plug-in coils. Covers range of
15 to 105 meters. Extra coils are
available covering wave bands from 10
to 225 meters.

Makes a wonderful tuning unit for the
short-wave experimenter.

Write Dept. SCI0 for Petails of
ftammariund Short-Wave Equipment.

HAMMARLUND MFG. CO.

424-438 W, 33rd Street New York

For Betbh Radis
Afammariund

PRELECISION

PRODUCTS
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‘ 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 have opened
" a department for them under the
ahove 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 be
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 vour name and
address and that vou wish to enter
into correspondence with other
short-wave readers. There is no
charge for this service. |

—EDITOR.

KENNYTH T. ADAMSON

234 East 5th Street, Plainfield, N. J.
A. . AMOLE

R. D. 2, Pottstown, Pa.
E. ANDERSON

1765 Southern Boulevard, New York, N. Y.
EDWARD ANDERSON

9606 San Anfonio Ave.. South Gate. Calif.
WM. H. BILODEAU

5371 Broadway, Pawtucket, R. I.
JOHN H. BISHOP

204 West Fourth Street, Falmouth, Ky,
DAVID BOROVITZ

1612 Summit Lake Bivd., Akron. Ohio
JOSEPH BRIGHT

826 East 2218t Street, New York, N. Y.
FREDERICK RRIGO

1927 North 20th Street, Philadelphia, Pa.
WILLIS E. BI.LANCHARD

126 Grant Strect, Bangor, Me.
L. EMERALD CONRAD

R. it. No. 3. Britton, Mich.
WAYNE COOPER

Rox 54. Hope Ave., Santa Barbara, Calil.
J. WARREN COX, 2AET

1363 Hernschell Street, New York, N, Y
M. W. DANIELS

2300 Tronst Ave., Kansas City, Mo.
EMIL DARGES

Amateur Radio Station W9GAS., Ord. Neb.
B. DOLLINGER

2405 Mermaid
JOHN W. EATON

1251 Eighth Street.
W. H. EBERLE

1410 East 110th Street, Cleveland, Ohie
FRANK k. ELLIS

P. 0. Blox 58. Belize, British Honduras, Cen-

tral Ameriea
CHARLEY R. ESTES. W9FYM

111 South Jackson Street, Brunswick, Mo,
IRVING FILDERMAN

Richmond Hill, N, Y,

Ave., Brooklvn, N. V.

Boone, lowa

8528 118th Street,
ROBERT FOOTE. R.-T.
Heflin, Ala.
ALLYN M. FREESE
Box 269. Reading, Pa.
JACK DELL FROST
Route 3. Everett, Wash,
DONALD (GECK
2205 Middlefield Road. Cleveland Heights, Ohio
SIMON GOPLIN
R. 1, Tavera, Wis.
HAROLD F. GRAHAM.
630 Lincolpn Ave.,
ROBERT GRANNAN
408 Wood Stireet, Loogootee, Ind.
ED. P. HOWLEY
270 Lomhard Street. New Haven, Conn.
CARL M. HUDGENS
108 Henderson Ave.. Rossville, Ga.

WwW3IAUP

Pottstown, Pa.

SHORT WAVE CRAFT

THEODORE KORANYE

Little East Neck Road, Babylon, N. Y.
CLAYRE E. MATZ

P. (). Rox No. 83,
LESTER MEINZER

1731 P Street. Sacramento, Calif.
CARROLL MILLER, WY9DKI.

119 North 5th Street. Redfield. So. Dak.
EUGENE C. MILLER, WBHFI

111 North Main Street. Three Rivers, Mich.
WILLIAM F. MOORE

56 Walnut Street, Portiand, Me.
WILL MORRELL

411 East 124th Street, New York, N, Y.
AUGUST MURPHY

Mt. Loretto, Staten Island, N. Y.
EDWARD M. MYERS, JK.

833 South Story Street, Boone, lowa
ALLAN LARSEN

Box 51, Navarre. Kansas
WILLIAM A. McAULEY

397 Highland Ave.,
EINAR NELSON

13ex 467, Burlington, Wash.
ELLERY NFELSON, WITR

110 North Park Street, Aberdeen. Wash,
ROBERT NEWMAN

1735 East 1ith Strect, Brooklyn. N. Y.
MARVIN L. NIELSEN

Edna, lowa
LEQO OHMAN

[038 Rluckstone, Fresno, Cslif.
0. INGMAR OLESON

Drawer D, Ambrose, No. Dak.
WHEELER R. PARTAIN

Dixiana, Ala.
HOWARD S. PIMENTEL

153 Charles Street, Lowe!l, Mass,
M. VON PLOENNIES, WOBWC

3851 Lincoln Ave.. Chicago, IIl.
FREDERICK J. PORTER

16 Wesley Street, Somerville, Mass,
JAMES W. SHUNICK

R. R. No. 2, Monmouth, jIl.
JERAULD SMILEY

409 West Wood Street, Loogootee, Ind,
HAYES STEINHAUSER

Il Terrace Street, Norwich, N, Y.
C. J. STEPHENS

P. 0. Box 151. Tamaqua,
EARL W. STRICKLAND

R. No. 7, Box 23AA, Salem. Oregon
CLINTON M. STONE. WRCpPZ

136 East Main Street, Bradford, Pa.
GEG. W. THOMAS

6161 Widman Place. Detroit.
MILLARD F. TIMM. WSEEQ

706 East 10th Street. North Platte, Neb.
RICHARD P, TOMPKINS

Westport, Conn.
THUEGDORE VACHHOVETZ

Box 163, Elmsaford, N. Y,
DAVID VISE

2190 Buenn Vista W,
HERMAN L. WAHL, JR

718 First Ave. E., Mobridge, So., Dak.
LEO WECOFSKY

2836 West 35th Street. Brooklyn, N, Y.
E. WEISS

958 Marcella Sireet. Philadelphia, Pa.
WAYNE W. WHITMORE

Harmon, M.
WHM. S. WINSLOW., W3IATYV

405 Asbury Ave.,, Ocean City, N J,

Delano, Pa.

Winchester, Mass.

Pa.

Mich.

Detroit, Mich.

BACK NUMBERS
| OF |
SHORT WAVE CRAFT
| ARE
AVAILABLE! |

Packs of circuits and new
ideas in them—far more than
vou could get in large text-
\ book. !

Address: Back Number Dept.

Oc¢t.—Nov., 193C

Short-
Wave

TRANSMITTERS
and

RECEIVERS
Absolutely

Require the

BEST CONDENSERS
That is why

FLECHTHEIM

SUPERIOR CONDENSERS
Are Used Exclusively

BY AN
EVER
INCREASING

NUMBER

Of AMATEURS
EXPERIMENTERS
TECHNICTANS
SERVICE MEN, etc.

“Over 50% of the Broadcast-
ing Siations in the U. S. A.

Use Flechtheim Superior
Condensers”

e 250 v.
" riecareom
to
Ty 5000 v.

(4 IHI‘NSK'

Type VM 200, 2 Mfd., 5000-v, D.C.
(3300 rma. RAC)

Catalog No. 22 Sent on Request

A. M. FLECHTHEIM & CO.,

Inec.
132 Liberty St. New York, N, Y.

r
vvvvvv.americanradiohistorv.n A
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""Official
RADIO SERVICE MANUAL

A Complete Directory of
all Wiring Diagrams of
Commercial Recelvers

650 DIAGRAMS
352 PAGES 97 x 127
Weight 215 lbs.

HUGO GERNSBACK, Editor
CLYDE FITCH, Managing Editor

Prepared Especially for the Radio Service Man!

EVE ! in the history of radio has there ever been published a service
535_0, A COPY N manual, so complete, as this new OFFICIAL RADIO SERVICE
VIANUAL. It is a veritable encyclopedia of service information—

worth several times its price, not only for the Service Man, but for everyone

s e interested in radio. There has been collected wiring diagrams and data of
nearly every commercial set, of which there is any available record, manu-
factured since 1927, and many earlier ones. The OFFICIAL RADIO
L ; SERVICE MANUAL is made in loose-leaf form in a handsome, durable,
dio Service flexible leatherette binder and contains 352 pages of the large size, 9 x 12.
Manual Despite its tremendous size the entire book can be folded and slipped into

e your pocket or bag. Additional service data for new reccivers, as they appear
Complete Directory on the market, will be published and supplied at a trifling cost; so that the

ol olb

:; Comaercial Wiring Diagrams VMANUAL may be kept up-to-date at all times.
SERVICE INFORMATION

-

But that is not all. The OFFICIAL RADIO SERVICE MANUAL
contains also a most comprehensive instruction course for the radio
Service Man, giving practical information from every angle on how to
service sets. Here are onlv a small number of the articles mentioned:

Amplifiers (Audio and Radio) Power Supply Svstems
Automotive Radio Radio Phonegraph Equipment
Antennas Resistors

Condensers Short-Wave Sets

Detectors Speakers

Eliminators Tubes

NMeters

In short, the OFFICIAL RADIO SERVICE MANUAL is the biggest
thing of its kind that ever came along in radio. It will be hailed by
GERNSBACK PUBLICATIONS, Inc., SWC-10 every wide-awake radio man throughout the entire industry.

96-98 Park Place, New York, N. Y. The size of the Manual is 9 by 12 inches. There are 352 pages—
hundreds of diagrams—illustrations and sketches.

NOW ON SALE

- = l

As per your special offer, T enclose herewith $3.50 for which you are to
cerd me posipaid, oue copy of the OFFICIAL RADIO SERVICE MANUAL.

Name .oeieiennnns - - o e S .
A limited supply of the first printing are ready for distribution, and at
Address the unusual low price of $3.50 for this Radie Service Manual. Every
Service Man should have one at his disposal.
Cit, State [ —— |

mericanradiohistorv.com
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Luben Dlstrlbutlng
Co., Inc.

“The House of Radio Essentials”
W holesale Only

IFe specialize in:—
“AERJAL KITS”
Audak Pickups
Flechtheim Condensers
Shielded Wire
Eby Binding Posts
Kellogg Tubes No. 401-403
Continental Modulators
Yaxley Parts
Mertz Caps
Pacent Pickups (Low and High Imped-
ance)
L.ynch Resistances
Tobe Condensers
Puretone_Aerial
Mignon Transformers (Close out)
Clarostats
| lumdingers
Electrad Parts
Ear Phone Adapters for Headsets
Jewell Meters
Pacent Motors
Beede Meters
Battery Cable (All Kinds)
Magnet Wire (All Sizes)
Acme Celatsite
Dubilier Condensers
Under-rug Elec. Extensions Cords
Sangamo Parts
Large Arresters with Screws (Close out)
Ward Leonard Resistors

Many other essentials carried in stock.
Write for your requirements and we
will quote astonishing low prices.

98 Park Place, New York City

You
ion

Il receive SHORT WAVE CRAFT at a 409, reduct

To new
from the regular subscription rate—also the two first

their copy every other month, NOW have the|

opportunity to subscribe at a considerable saving.

GRATIS,

Fill out the coupon and rush it in before you forget it.
IT IS A CHANCE YOU WILL NEVER GET AGAIN.

Those who believe in this publication and wish to
receive

.

wl

subscribers we have a special offer that will be void after

know that you don’t wish to do without a copy.
September 30th.
1ssues

.

| [
$-T-0-P!
NOW that you have seen SHORT WAVE CRAFT, we

Short Wave Craft,
93] Park Place. New York City.
Gentlemen:

Please enroll me as a subscriber to SHORT
WAVE CRAFT for which 1 enclose herewith
31.80 for one year's subscription, and am to
receive the two first issues GRATIS. (32.05
I understand that

CANADA AND FOREIGN.)
the full subscription price is $3.00 a year.

RIWDRESS s saiencove i mms ol s o
CITY AND STATE....

SHORT WAVE CRAVFT

Oct.—Nov., 1930

New Flechtheim Condensers

AMONG the several new types

of condensers introduced by
the well-known A. M. Flechtheim
& Co.. Inc., of 136 Liberty Street.
N. Y. C., manufacturers of IFlecht-
heim Superior Condensers, is type
HS. This new condenser is ex-
ceedingly remarkable for its small
physical size and high working
voltage, the condenser having a
rating of 1,000 volts D. C., or 660
rms. rectified A. C. Thev also
announce a new 5,000-volt D. C.
(3.300 rms. RAC) transmitting
condenser which has proved its de-
pendability in dozens of broadcast
stations.

(‘HTHF_IM
F%E Pf,FIlOR ;

[NON- IT.DUCWE

Fl
|coumz~1s 54
qumfﬁ vouAuE i
| 1000 V. ©.C

This extremely compact fixed con-

denser, 1% x 1% x 2 inches, has a

capacity of 1 mfd.. working voltage
1,000 D. C.

Short-Wave Stations of the World

(Continned from page 224)

Kito
Meters cycles
48.80 Glio—-KlXﬂ AManlla, P. I, 3-4:30, 5-9 or 10
‘2.4 a.m. Sundars.

48.83  6,140— kDKA. East Plesburg, Pa.  Tu, Thu..
sat., Sun., 3 p.m. to mnldnikht,

45.99  6.120— ... .Motala, Sweden, ''ltundradlo.” 6:30-7
a.m,, 11-4:30 p.m. Mollda¥s. 5 am.-5 p.m.
-NAA, Arlington, Va.

—AR1. Hongkong, China

—W2XE, New York Clty. Relays wWangC.
Atlantlc_Broadeasting Co,
-FL, Elffel Tower. fIrarls, 5:30-5:45 a.m..
5:45-12:30, 4:13-3:23 pom.

40.15 ewo—wsn Iiound Trook, N, J, (WIS, tew
York). 12 mldnight on.

49.17 8095+VE9Gw, Bowmanvllle. Ontarie. Canada.
Daily, 1:45-5 a.m.,_noon to 7 p.m. Sun-
dnys. 5 am. to § p.w.  Gooderham &
Worts. Lta.

49.26  6.090—. ... Copenhagen. Denmark.

49.31 6.080—w2XCX, XNewark, N. J.  Relays WOR.

—Ww39XAA, Chirago, Til. (WCFL).
—WGXAL. Wesluitnster, Callf.
—HS2PJ, Langkok, Siam. &-6:30 anm.

49.10 BDAO—UORz. Vienna. Austria. 5-7 a.m., 3-7

p.1n, Tued. and Sat, 9-10 am. Thn

49.46 EOﬂo—SAJ Motala, Sweden. 6:30-7 a.m.. 11 a.m.-

1:30 p.m.

49.50 6060——WSXAL. Cincinnatl. Ohio. Relays WLW.
g 0-11 am., 1:30-3 p.m., 6§ p.ni.-1 s.on,
ad

—WSXU Councll Blufts, Jowa. Relays KOIL.
—W3XAU. Byberry. Pa.. relays WCAU.
-HKC. 1iogota. Colombila, 9:15-11:3¢ p.a.,
Monday to Friday. Later on Sat.

49.67 6.010—wIXAQ, Chicago. 11l (WMAQ).
—WZXAL, New York.

49.80 6,020—W9XF, Chicago, TIL
—Ww2XBR, New York. N. Y. {WBNY).

49.97  6,000—2ZL3ZC,  Christchurch, New Zealand 10
p.m.-mldnight, Tuesdays, Thursdays and

Fridays.
—HRB, Teguclgalpa. Honduras, H:13 p.m.
mitnight. Mo.. Wed., Frl. From 11 p.n

1.
to mlanlght Sat.. knt. 8 W. Club r.rokrams.
—EAR25, Bareelona. Spaln. Sat. 3 to 4 b.m.
—RFN. Moscow, Russla, Tues., Thurs., Sat.
8 to 9 am
—L:ltrel Tower, Parls, France Testing 6:30
to 6:45 am., 1:15 to 1:30, 5:15 to 5:45
p.m., around thls iwarve,
50.23  5.970....Vutican City (RRowe).
51.40 5.833—MK?, Barranquilla, Colombia. 8:30 to
10:30 momi., ese. Sun,
52.00 5, 7T0—AFL, Rergedorl, Germany.
52.72-54. H 5,690-5 510—Aircraft.
51,02 5.550-w8X), Columbus. Ohlo.
54.51 J.JOO—\\:’QX?H Brooklyn, New York Clty (WBBC,
G
50.70 5300—!81- Nauen, Germany. Occasionally after

58.00 .».lu)—OKIMPT Prague, Czechoslorakla, 1 to
3:30 p.m., Tues, and Frl
G0.90 4.920—LL, Paris. France.
61.22 to 62,50 meters—41.800 to 4.900 ke Television.
—WEBXK, Pittsburgh. I'a. ;—WIXAY, Lex-
Ington. Mass.; w2XBU. Beacon. N. Y.:
—WENR, Chlcaro. 111
62.56 4.795—WIXAM. Pleln. 11
—w3XZ, Washlngton, D. C.
—w9XL. Chicago. 111,
—And other experimental statlons.

6269  4,785—Aircraft.
6270 4,785—VZA., Drummondrille. (anada.
65.22 to 66. 6. metere—4.500 1o 1600 ke.  Television.

" WEXC, T.os Angeles. Callf.
67.63 4430—00A. Doeberitz. Germany. 8 to 7 p.m.
3 pm. Mon. Wel, Trl

70.00 4.280—0HK2 Vienna, Austria, _Sun., first 15
minutes of honr from 1 to 7 p.m.

in.20  4.273—RBI5 Khaharossk, Siberia. 5-7:30 a.m.

71.77-72.98 4.180-4.100- Alrtrﬂ

T2RT 4,115°-W00, Denl. N

TE72 17105—NAA. Arlington, \Ta Time signmals 8:55-9
a.m., 9:55-10 p.m

80.00 3.750—F8KR. 1‘onslantine. Tunls, Africa. Mon.

and Fr
—I3R0. ane. Ttaly.

hiio-
Meters cycles

8290 2.620—DOA, Doberltz, Germany.

8424  3.560—OZ7RL. Cupenh.mn. Denmerk.  Tuesday
and Fri. after 6

81.16-85.68 3. a.'ll 3..;00—Ama!eur Teleuhony.

86.50-85.00  3,190-3,460—Aireratt.

9250 3 "SB—WSXL Chleage. LIl
wWGXBA, 5.5, Metha Neison, Fox Film Cofp.

—And other experlmental stationa.

91,76 3.166—WCK, betrolt, Mleh, {l'olice Dept.)

85, 4B -97. al 3,142-3,07 0— lrcmtl

6. b 3.124-w00, Deal. N.

97, 15 3, DBS—WIOXZ. Anrnlano Tellwslon.

97,535 3.0;6—W9OXL, Chicago, 1.

098.95 3"-‘0—*.....\10[213. Sweden,  11:30 a.m.-noon, 4-

10

10L.7 to 103.8 n;ctl‘r’ —2,850 to 2,950 ke Television.
-W3XK, Silver Springs, Md.. 8 to & pm.
except  Sunday: WP Allwood. N L=
W2XR, New York, N, Y,—W3XL, Bound

Brook. N. J.
104.4 2,870—....Mllan, Jtaly. After 2 p.m.
105.3 to 1081 weter-—2.750 to 2,830 ke, Television.
—W2XBA, Newark, N. J. Tues. and Irl
12 1o 1 s ;—W2XCL. Brooklyn, N. Y.
-WBXAU, Plttsburgh. Pa. :—WIXB. Sou
erville. Mass. . —wW7XAO, Portland. Ore
—wOXAP, Chicago, 1lL;—W2XAP, Jersey

J,
- wzxcn. Jersey Clty, N, J.  8:15 sl

9
—W2XBO. Lun Island_Clty. N, Y.
to 1131 meters—2. % 2,750 ke. Television—
WIXR, Cnlc.xso. llL
2.722—Aireraft.
T.'GL,-—W‘H(BO New York Central R.R. tr

-llG—BHXP Seattie, Wash., Pollee and Flre
eDis.
2,398—W8XL, Chicago. Il ;—W2XGU., aAmpere,
N, J. —And other experlmenul stations.
-12%.0  —Airerait.
2.325—WI0XZ. Alrplane Television,
2.890) .Stockholm, Siweden.
g s5—w2xao ) R.R. (Exp.) .
to 1429 meters—2,100 to 2,200 ke, Television.
Ww8XAU, Pittshurgh., Pa :—WIXB, =Som-
erillle, Mass, ; — W2XCW, Kehenectady,
N. Y :—WIXAV, Boston, Mass., 8 p.m
WAXAV, Pltisburch. 60 hnles. 1200 m.m.
1:30-2:30 p.m.. Mon.. . Frl. Westlng-
house Electric & Mfg. Cu
1429 to 150 ineters—2.000 to 2100 ke  Television.
—W2XCL, Brooklyn, Y.. Mon., Wed.
Fr.. 9 to 10 p.n.:—WOXAA, Chicaco
11 :—W2XBS, New York. N. Y., frame
80 lnes deep. 72 wlde. ‘1.200 RPN -
WIXAE, Springfield. Mnass :—WEXAV,
l‘lmhurzh I'n.; WGEXAM. Tos Angeles;
w2XBU, llnron N. V. —W3IXAK, Itound
I{mo\-' N XK \\aahim:mn D. C
Daily exrvm Qun 9 p.m, —WPY,
Allwood. N J.; WM)XU Alrplane.
W2XBO. tong Eslgnd !lu. N Y.
"000—RA72 Smolentk, USK

30
149.9-171.8—2.000-1.715—Amateur Telenhony and Tele-
wviginn,
1740 1.723—2L2XS, Wellington, New Zealand.
175.2 1.712--wKDU. “toelnnati, Ohle.  (Pollee Depr
—WMP, Framingham., Mass. 11 a.m., 1 and
5 p.m. dally, Musle and pollee reports.
—WRBH, tleveland. O.. (Police Dent.)
KGIX—DPasadena. Callf.. (Pollco Dent.}
. St uentin, France.
—F8FY, Cannes, France. 3 p.m. Wed; 4
a.m. Sunday.
118.5 I.mL..A.Orly, France.
1721 1.6~ -WDKX. New York. N. Y. (Pollce Dept.}
180.4  1,862—, .. . Michigan State_ Police.
185.6 nms—wsxAL. Chicago, Y.  (WMAC) and Air.

eraft Television.
~W2XY. Newark, N. J.
i87.0 1.601--W2XCU, Wired Rac¢lo. Ampers, N. J.
——.\{IIZ';(CD. PeForest Radle Co.. Passale. N. J.
.Omskoldvik, Sweden.
And other ¢xDerimental statlons.
187.9 1.596—WRBC, New York, N. Y. (Firo Dept.)
1% 1.530—. .. .Karlskrena, Sweden.
187.9  L.594A—WHKDT, Detrolt. Mich. (Fire Dept.)
(8tandard Televislon sgcanning. 48 lUnes, 900 R.P.M."
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Short Wave Adapter

Complete with 3 plug-in
coils.  State if your set is
A.C. or D.C. Reg. $15.00.

$7.19

SHORT WAVE CRAFT

RCA

« DRASTIC PRICE REDUCTIONS o

MAGNETIC SPEAKER
CHASSIS

Two of the greatest organizations in the radie Sndus-
try, General Eleciric Company aml Radio Corporation
of America. are sponsors of this nrmluc This chassis
is the ientical one used RCA Model 1004,
100R and 103 Speakers, WILCIH LIST AS 1UGLE
AB $30.00

Note built-in  OUTPI'T TRANSFORMER—thiz en-
ables the sm-nker to be used with voltages applal 10 It
1s high as ts, witheut any trace of distortien,
rammu or hlashnn Euipped with genetons orersized
net. The thick armature is accuralely centered.
turdy nietal frame Is lined with a special self-

fabric, grently improving the acoustic proberties
of thisx sensational speaker. Note the corrugated surfac
of the cone—an exclusive fedture; enhances yerfect tonal
reproduction  qualities considerable.  Most  compactly
in, outside dlameter. <% in. deep over all.
Ideal for automobile radlo installations. Can be mounted
i any radio console, or agaunst any baffle artangement,
Coniplete with durable 3-faot

made

"PRECISION /1 | =t
@ SHORT WAVE PLUG-IN KT}' -

“Air-wound.’” Note plug-in feature,

and special receptacle base. Variablo
primary  arsnres maximum seleetivity
and  sensitivh Range: i)
meters. Hequires one .000

00025 variabic condenser. Reg.

$5.97

250 PUSH-PULL A. C.
POWER TRANSFORMERS
250 A.C. POW-

— ‘ER TRANS-
JT-'O.I-'ORMER FOR

T SH ORT
W A V E

TRANSMIT-
TERS AND
PO WER-
PACKS.

volts fil. ecurrent
to 5-227 (or 224 tubes), 2-281
rectifiers and 2-250 POWER
TUBES. VOLTAGE ACROSS
SECONDARY. 1300 velts, 6530
volts at each center tap, EX-
CEPTIONAL VALUE!

$5.65

Furnishes 2V}

AF.

Producis  of national advertised
ufacturers! These trn]:‘fonner; are around excellence. ]
soltt hy other wholesal¢ lLouses for sev. = . Your Price
eral times our cost! Be qulek to lay -0005 Reg. $7.50 $1.13
u ,mck of them. while the quantity 00035 Reg. 7.25 .93
VE WILL MATCIHI THESE ,00025 Reg. 5.00 88

.u\\sl-(uurm.c IN PAIRS ON OR-
DE#S CALLING FOR 2, 4, 6, 8. 10,

etc. Heg. $8.00.

94c Each

TRANSFORMERS

SAMSON CONDENSERS

Astounding
VALUE! Inre-
ality, the actual
manu facturing
cost exceeds our
sale price! Pig-
tail connections.
Very sturdily
built — preferred
by laboratories due to their all-

Special Model for Short
Wave Receivers

$1.75

SHORT-WAVE
PLUG-IN COILS

CELl

All coil forms are of Renulne moulded
bakelite with a UX soeket strvlng as
a rerminal base. landles are enfraved
with the number of the corresponding
coil. Bet includes four coils to cover
range from 15 1o 2190 meters when used
with a .000f midget condenser. Colls
are Plugged Inte a I1.X. socket, which
terniinals are connected to the circuit
itself. Explore the mysteries of short-
wave reception at truly maodest cost.

s $2.08% Gl

4 Coils

SEND FOR F

REE CAT

ALOG ~ SURPLU

S BARGAINS

MAGNAYOX IR,

MICROPHONE
For use as a
regular  micro-

phone with puh-
lic address sys-
tems, or for am-
plifying your
peech through
the andio ampli-
fier in any re-
ceiver, your
voice being then
amplified to
€normous  pro-
portions in your
loud speaker.
Will afford con-
siderable amusement. Fits around
head. Instructions includeud,

leather straps, ete. $1 p 88

READRITE OHMMETER

Direet reading chmmeter

Tests re-
gistance up to 10.000 ohms. also D.C.
vohs 0-4.5, Contalns simall 3-cell flash-
Hght battery: current draln is hegli-
gible \-Ijusls u) zero by Jlortinc l.m
i3 ing rheos ah.
upplied with l\\o re  Jead (4
long for use in ntinnity ar ixt
ance testing. A th yrale Instrument into uhle read.
Caseé 15 beautiful haked cnamel seam B L} X o)
Jo l(‘(‘l. 1" dinl \Weighs on]y one a ind line): 5 ate 1
T ble for sersi urk, grict voltmeter: 0-20-100 jilat ia
ey ‘E’.OO $ te Es 1cter 5
3 53 scre nd o)
Meter only, sanie as ﬂm-e without Btrong meral I rase con-

Case and batteries $1

READRITE 215 SET AND
TUBE TESTER

tainer. ltcll;' $20.00

$11 75

BOSWORTIH 250 2 STAGE
POWER AMPLIFIER

Connects to
any radio-tuner
output (detector
plate lead), mi-
crophone or
phonograph
pick - up. Sup-
plies 460 volts

bias and fila-

Requires two 281

to 250 plate,
ment voltage.
rectifiers, one 226 (permits instan-

taneous use) and one 250.
Jduces auditorium volume
blasting—no distortion. I1deal for
home installation. 11" long. 1014”
deep, 6” high. OQutput ch'u"lctor-
tics suited for any dynamie
speaker. For 110-120 volt, 50-60

cycle A.C. $17.87

Pr
no

MERSHON CONDENSERS

High capacity—sell
healing  filter con-
denser. Greater ca-
pacity—perfect filtra-
tion of pulsating cur-
rent into pure hum-

less D.C cuyrrent.
Nationally known
and used in finest fac-
tory built receivers.

1 anode 8 mid. §1.47

1 anode 18 mfd. 2,06

2 anodes 16 mfd. 2.50

3 anodes 21 mfd. 3.2

B.B.L. GIANT ELECTRIC

S.M. 679-250 TWO- STAGE PO“ ER AMPLIFIER MOTOR SPEAKER
s otV ~ e o e Dyram iction!
..,,(.)‘?1 ‘Il( lezaal rs Yet requir "']'m
inzle or double hution |:|icr6p un“r .l' nusually efi- i Lrpduces) suburiain
Clent (design Permits an undistoried owtput of 7 to VS f“".‘m;!:rim‘ oven 90 volrs

v Wilt essfully o n to Lty maskire mi
He In a sturdy metal container of dark v riable impedar c
crackle brov finish, size 21 x 53; x 3% inches. For {3 taps) enable you to
105-120 wolt, 50-60 cyele A.C. operati on. Tuhe Te- mateh speaker to any re-
au redu Al (¥l |'.\¥_J 2—1"X381. dTI SM N > | eeiver’s aucdio output. 12"
679-25 mplifier, completeély assembled and wired, priced mm nut oultside diameter. Very
tabes  List, $125:00. YOUR NET PRICE......c.. .usersesnoenr $22.00 o > Hurstly Note
mounting bracket plates.
(Tubes: 55!"‘ EXTRA) x di i

Burtex diaphragm. $7.95

ORDER FROM THIS PAGE:

orders cheerfully accepted.
—SHIPPED IN ORIGINAL CARTONS!

Send money order, check or stamps—include postage allowance.
ALL MERCHANDISE FULLY GUARANTEED

C.0.D.

"2 |RADIO SURFLUS COR

56-CVESEY ST.
NEW YORK CITY.

‘ ‘mericanradiohismrvmm
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256 SHORT WAVE CRAFT Oct.—Nov., 1930

Scout Modet, Chassis Di-
wensions, 1157 long, S% "
high, 7" dcep.

MERCURY

Short-wawve

“STQuUT”

Comes to you

Completely Assembled!

The MERCURY Short-wave
Scout is not a kit assembly. , .
It is a receiver so highly de- Consider These Points
veloped as to be far beyond Shortwave Range 13 to 190
the efforts of radio engineers Met 12 to 15 Kilocvele
to produce a kit with the pre- s‘ee erst ion on St amdard-wave
cision and efficiency found in Separa SATEVINEET The g Calibrated Dial
the MERCURY. Each re- Band . .. Ten Tubes: 4 stages R. F.: Settings of the “Scout”
ceiver is individually assem- 2 stages Audio . . . 60 Hours from - e I ol Mo
bled and tested on actual re- cell Dry “A” Battery . .. Accurate as - -
cgption. Can be operated Tuning: once Logged Alwayvs There, l\;'F‘I’IYAD }g:(s; s;.gg gg
g f“’“_‘t batteries or . . . Completely Assembled, Tested GINM 209 | 922 | 94
e SPATAKS. and Calibrated . . . Electric or Bat- —
| tery Models. WBXK  —25.25 | 2232 | 36
‘ - G3SW 2553 | 2232 | 39
cInX 95.6 | 22-32 | 40
KIO 25.65 2232 | 40
HET ELiEm B
Range 13 to 550 Meters }ZCJ g%:zs gggg gz
eesen "3 L.y - 4
The MERCURY S-W Scout is a com- W2XAF —31.48 | 22.32 88
bination short-wave and broadcast re- _E
ceiver. Four sets of low-capacity “plug VRY ST [Pssuo s
in” coils are supplied, covering all HKC —48.35 | 32-80 53
14 classes of stations from 550 meters x’g“:EA —_:ggg gg.:g gé-
Tiie wmost compact short-wave and stand- D_O“ NTO 13 METERS! h (See tabl_e a_t \\'911(]:' —49:83 32:80 | 58
ard  broadeast  receiver  conceirabie. 1-_1g]_1t for short and ultra short-wave HRB —49.05  32-80 59+
Cabinct dimensions only 1216”29 r63,", listings.)

Now for World-Wide Reception!

Shortwave broadeasting is now International in scope. The MERCURY
Scout is world-wide in its reception, reaching out into practically every
civilized country. Picture yourself being able to tune in shortwave broad-
cast, telephone or code conversations from distant countries like Aus-
tralia, South and Central America, Java, England, Holland and Russia!
It’s being done consistently by MERCURY owners! The MERCURY
Seout gets these almost unbelievable results because it is a most sensitive
receiver, using the regulation Superheterodyne circuit with certain im-
provements originated by our engineers.

*Method of controlling oscillation in intermedinte frequeney amplifier circuit
patented—U. S, Number 1,697,923 ; CANADA Number 226.818.

e Here is the Secret of the MERCURY’S Power

\ The MERCURY circuit uses TEN R215A Tubes (known as the

/ W\ “N" tube in the U. 8. and standard equipment with United 5 volts. Millinmpere drain on “B” battery is very ow. being
\ \‘ \ States Signal Corps) providing 4 stages of intermediate fre. 12 milliamps. The R215A tube iz used exclusively in MERCURY
\
A\
\ L VA

quency amplification and 2 stages of audio amplifieation. Cur- receivers, and i8 exceedinely russed. having long period of
rent consumption of all TEN Tubes is but !4 ampere at abprox. efficient operation.

Mail this Coupon—Get this Short-Wave Book FREE

THE H. M. KIPP COMPANY, Ltd., SwcC.-2
447-A Yonge St., Toronto, Ont., Canada.
I am interested in the MERCURY Short-wave Receiver. Send me FREE your 16-page Stort

AN

(_\}“* wave booklet giving prices and describing in detail this remarkable short-wave receiver.
Name - o Address..........
City ) State ...

¥ - \/vvvwamericanradiohism" ‘
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LET RCA 7"

TITUTES START

YOU ON THE ROAD TO.. ..

SUCCESS ~RADIO

Radio needs you ... That's why the entire Radio industry
is calling for trained men ... That's why thousands of men

+«« with

Radio Mechanic
and Inspector
$1800 to 84,000
a Year.

Broadcast Sta-
tion Mechanic
$1800 to $3600
a Year.

Land Station
Operator $1800
t0$4000aYear.

Broadcast Oper.
ators $1800 to
54500 a Year.

who answered these advertisements are now earning from
$2,000 and up a year. Radio is highly interesting work
opportunities that are yet unlimited. Manufac-
turers and broadcasting stations are now eagerly seeking
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 before 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 pracrically the
entire Radio industry... The RCA Institutes’
Home Laboratory Training Course enables
you to 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
developments. 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 learn the “How™ as well
as the “Why"” of every Radio problem, such
as 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 Own Home

RCA Institutesoffers 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
complete course including code. And
practical instruction with each course.
Courses that teach construction, repairing.
service, broadcasting and ship operating.

RCA INSTITUTES. INC.

A Division of the
Radio Corporation of America

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 radio 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 Book...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 earning capacity ...can
earn more money in Radio than you ever
earned before. T!le man who trains today
will hold down the worthwhile Radio job of
the future. Come in and get our free 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 epportunities in
this gigantic, world-wide profession.

Sece 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. OQur catalogue is
yours free...SEND FOR IT TODAY!

RCA INSTITUTES, Inc.
Dept. S.W.C.10,75 Varick St,, N. Y.

Gentlemen: Please send me your FREE 40-page

book which illustrates the brilliant opportunities in
Radio and describes vour laboratory-method of instruction at home!

Address ......cocoeiiiiiiiiiiiinans

www americanradiohistorv com
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Names Off and You
Could Not Tell One
from Another

Radio tubes look alike outside and inside. But
what a difference when it comes to performance.
There are reasons—and plenty of them—why
Professionals endorse Pilotron Radio Tubes. If
you could test your tubes as the scientist does. you
would quickly agree that Pilotron Radio Tubes
are to be preferred . . . dependable under all con-
ditions—quick to get into action—perfect in
tone reproduction—uniform in quality. Even
though Pilotrons are better. they cost no more
than ordinary tubes. Your Pilot radio dealer will

gladly explain more fully why you should prefer
Pilotrons.

LICENSED BY RCA

PILOT RADIO & TUBE CORP.
LAWRENCE, MASS,
CHICAGO OFFICE SAN FRANCISCO OFFICE
234 South Wells Street 1278 Mission Street

www americanradiohistorv. com ‘
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