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Best and lowest priced

WORLD GLOBES

FOR SHORT WAVE LISTENERS

HESE remarkable, new globes printed in a variety of popular colors are indispensable to short-wave

fflns. Notable among the many features of these world globes, 13 that they glve life-time gervice.

Short-wave fang are enabled to determine correct time in various centers of the world with the atd of
these globes; dlstances fromn city to city can be accurately established.

There is a graduated **Meridian’" scale on many of the globes. Another feature is the moveable hour scale
found at the north pole—this factlitates determining the hour In any part of the world.

You wlll be thrilled when you put the globe to actual use—measuring distances from New York to
Moscow; from Cape Town to Tokio; from Los Angeies to Dio de Janeiro; etc. A flat map Is deceptive for
measuring, but take a small string and stretch it across the globe, from ecity to city, and you have the
correct distances.

Each globe contains a listing of several thousand cities in nations all over the world—spellings conform
to international geographic standards—all globes are of 1935 production. They contain such Important fea-
tures as—truces of Admiral Byrd’s recent voyage to Llttle America; Lindbergh’s Parls flight; the new
Japanese Emplre; principal railroads; principal international short-wave radio stations and call letters;
steamship routes; and other equally tmportant data.

The colors on our tine handinade or Library globe maps are refined and delicate. Nevertheless, the two
types have an essential charucterls(lg in common—their rich color harmony, in which each color of equal
strength blends into a harmonious célor unit.

The map surface of all models §s protected by a high, glazed, water and seratch proof finish which
can easily be kept fresh and new with a damp cloth. This finish will not fade, crack or become yellow
with uge. The colors are sun broof,

These globes add dignjty to home. office, studlo or laboratory—they are globes that everyone will be proud
to own.

World
Globe
No. P-100

World Globe No. P-88

This 8” standard glebe, which has been the most popular
seller, includes many fine features. You will find Man-
chukuo, the new Japanese empire; thousands of place names;
ocean currents; famous ruins; principal railroads; Lind-
bergh’s tlight; Little America; and other essential data.

With each of these beautiful globes you receive, FREE, a
i6-page globe-game book ‘‘Do You Know . . 7’ It con-
tains 146 questions and answers about curious and fascin-
ating geographle facts. .

The 8” ball is mounted in a full meridian, carefully gradu-
ated. The ring, of unbreakable steel, is finished $1 75

This heautiful fioor model globe fills the demand for
a globe of this type at a popular price. "The 12” stand-
ard ball shows 67 prominent international short-wave
stationg—steamship routes, ocean currents, mountain
peaks with helghts, prinetpal rallroads, Lindbergh's
flight and other important data wlll be found cleurly
printed on the globe.

The ball is mounted In a fully graduated, seml-mer-
idian. 'The solid walnut base has been gracefully pat-
terned to harmonize with the interior of home or office.
The base s sturdily constructed.

A beautifully illustrated, 32-page book, *‘The Story of
the Globe'’ is included with this modet. 1t is full of
interesting faets, including the question and answer
globe-game. Helght of stand. inciuding 95
12” globe—34". Shipping weight—i2 Ibs.

in statuary brorze and gold. Height—114".
Shipping welght—30 1bs, PRICE...._. ... ..

U. 8. Army Airdrome,
Dryden, Texas.
Gentlemen:

Receipt ia acknowledged of the “Short Wave World
Globe™ which arrived okay today and am very well pleased
with same. The writer desires to thank you for attention to
this order. )

The &lobe was received at our local express office this
morning, in good condition. The ugent had never seen one
of this type. so upon demonstrating the globe to him, he “fell
in love' with it imrﬂ;diu&ely nnd.vvrotﬁ_dov;n your address.

ing that he would order one immediately.
faving (8) 8. H. Buchanan.

Radio Operator.

World Globe
Nﬂ. P-212

The 12" standard globe was the
first to list principal international
short-wave stations and call letters.
“'0,-',1 On this map are printed 67 promi-

nent short-wave stations—quickly
Globe recognized since they are printed in
No. P-75 red. They are accurate and up-to-

date.

This beautiful 7% Radio Globe, with 55 principal international . .
short-wave stations and call letters, is attructively mounted in a half Such data as: steamship routes,
ring, with a sturdy spun steel base. The stand is finished in statu- ocean currents, mountain peaks,
ury bronze. principal railroads. Lindbergh’s flight,

The highly glazed surface of this ball is scralch-proof as well as

h [s] usef i ati 'i
water-proof. It shows 2.500 place names; it is printed in seven, rich, and other useful information will be

beautiful colors. Important geegraphle information such as: Lind< found on the globe. There are over
bergh".1 i“fm Byrd’s travels through Little .\merl{:ﬂ, 5,000 place names shown.

ete., will be found on the map, Height—10”. Ship- . . . .
ping weight—23% 1bs. PRICE. ..o This attractive globe is highly

suitable for home, studio, school or

ORDER YOUR GLOBE TODAY! office. It is extremely low in price

when compared to its beauty and

L‘I-—----—----------'l utjlj(y value.
1 SHORT WAVE CRAFT SWC-3-36 l A 32-page booklet, well illustrated, en-
| 99(,”“(‘15"" St I';"] Y°]"‘- N-Y‘m . . . I titled ~'The Story of the Globe is included
ientlemen: nclosed you will find my remittance o with this world globe. leight—
I Reway T for whieh please ship me the following 1 16%”. S!llpplng welght—6% 5295
i () World Globe No. P-75 @ § .85 Joobs BBICE ey
( ) World Globe No. P-88 @ 1.75
: (iU am N e g I
Wor fobe No. P-i
l g I All globes are carefully packed in original, corrugated protected, cartons, as-
Name: : " comeeeeeeee - suring safe delivery.  ORDER BY NUMBER. Send check or money order,
I AATe8S plus sufficient postage for delivery by parcel post. Globes are shipped from
I our Chicago warehouse. Register letter if it contains cash, currency or
I g“n’(', N ot S S‘“églster T l stamps. Specify if shipment is to be sent express collect. ALL ORDERS
oSe rem n chec or money order—r: ] -
I it contains eash. stamps or currency. GLOBES ARE I ARE FILLED PROMPTLY-
SHIPPED FROM OUR WAREHOUSE IN CHICAGO.

F.0.B. FROM THAT CITY. s H o R T w A v E c R A F T Sigxneg:KS:T:.Esr,
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P A 3-Tube Battery Receiver for the FAN, by Keith W.
ree.

Flying the Broadcast and the “Short Wave,” by Henry W.
Roberts.

Tuning the L.F. Amplifier in S-W Superheterodynes.

No. 1 of a Series on W2AMN’s Phone—CW All-band
Transmitter.

A Metal 2-Tuber that Goes Places, by Harry D. Hooton,
WSKPX.

A New S-W Receiver for All-Purpose Reception, by
George W, Shuart, W2AMN.

H. WINFIELD SECOR
Managing Editor
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GEORGE W. SHUART,
W2AMN

Associate Editor

Certified Circuits

® SHORT WAVE CRAFT goes

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

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

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

OUR COVER |

® This month the cover picture shows an up-to-date “im-
pedance-matching” antenna coupler which is fully described
with diagrams and coil data on page 652,

A A A
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COPYRIGHT, 1936, BY H. GERNSBACK

Published by POPULAR BOOK CORPORATION

HUGO GERNSBACK, President - - - . H. W. SECOR, Vice-President
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Publication Office - - - - . - . . 404 N. Wesley Avenue, Mount Morris, III.
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Gorringe’s American News Agency,
Leicester Square, London W. C. 2
Australian Agents: McGILL’S AGENCY, 179 Elizabeth St., Melbourne
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SHORT WAVE CRAFT—Monthly. Entered as second class matter May
7, 1930, at the post office at Mount Morris, Illinois, under the act of
March 3, 1879. Trademarks and copyrights by permission of H. Gerns-
back, 99-101 Hudson St., N. Y. C. Text and illustrations of this magazine
are copyrighted and must not be reproduced without permission. SHORT
WAVE CRAFT is published on the ist of every month. Twelve num-
bers per year. Subscription price is $2.50 a year in the United States
and possessions. -Canada and foreign countries, $3.00 a year. Single
copies 25c. - ‘Address all contributions for publication to Editor, SHORT
WAVE CRAFT, 99-101 Hudson St., New York, N. Y. Publishers are not
responsible for lost manuseripts. Contributions cannot be returned unless
authors remit full postage. SHORT WAVE CRAFT is for sale at all
principal newsstands in the United States and Canada. European agents:
Brentano’s, London and Paris. Printed in U. S. A. Make all subscrip-
tion checks payable to Popular Book Corporation,
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STUDENTS BUSY AT WORK IN LARGE COYNE SHOPS

your payments.

643

Learn

RADIO

T R R N T e el
SEND TODAY FOR DETAILS OF MY

Pay-Tuition-after:
' Graduation Plan!

Train for Radio in 90 days, right here in the big
Coyne Shops — not, by correspondence — but on real
Radio, Sound and Television equipment. Mail the
coupon below. If you are short of money I'll send you
all details of my finance plan and consider your appll-
cation. If accepted,
tuition‘back until five months from the date you start
school, and then you’ll have over a year to complete

you won’t have to start paying

Tremendous Developments Ahead
in Radio and Television!

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

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

Learn By Doing In 90 Days

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

MANY EARN While

LEARNING

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

heterodyne sets, oscillators, ana- -

lyzers and test instruments. Pre-
pare for Amateur Broadcast, or
Telegraph Radio Operator’s Li-
cense and to know all code and
Dept.of Commercerulesforagov-
ernmerit License Examination.

TRAINING

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

COYNE

500 South Paulina Street

H. C. LEWIS, President

.RADIO & ELECTRICAL SCHOOL
Dept. 36-2K

Auto Radio Instruction

Prepare For Jobs
Like These

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

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

i
|
;

Home of Coyne Shops

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

Jobs - Pay - Future

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

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

Electric Refrigeration
Air Conditioning
Right now I'm including my new Elec-

tric Refrigeration and Air Condition-
ing course at no extra cost.

This is our fireproof mod-
ern Building wherein is
installed thousands of
dollars’ worth of Radio
equipment of all kinds.
Every comfort and con-
vemeance his beeﬁx ar-
ranged to make you happy
ang contenteyi durll)r;;g
your Training.

GET THE FACTS

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

act at once.

MAIL

H.C, LEWI1S, President

Coyne Radio & Electrical School
500 S. Paulina St.
Dear Mr. Lewis: Without obligation send me your

big free catalog and all details; also tell me all
about your *‘Pay-Tuition-After-Graduation” Plan,

Dept. 36-2K, Chicago

Founded 1899 Name...covveviiiieitasecissssiens T
Address. coeeisesiestinesiinennns e

Chicago, 111
280 - Cily.ovieevivenneenrnnStatl oo oo e,

Please mention SHORT WAVE CrRAFT when writing advertisers
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radio. Sooner or

vital gquestion will be,
fill the job?™

as thoroughly as you shouto

IT 1S always the well-trained man who wins

out over the horde of thousands of superfl-
tiaily trained and incompetent men.
ing this magazine because you are interested in
later, the time will come when
you wili wish to cash in on your Knowledge.
chance may come over night, and then the big and
“How well equipped am
You are in radio because you like It.
You also realize that, at the present time, there are
many branches of the radio art which you do not know
Knowiedge, thess days, ean
be gotten cheaper than ever before.

You are read-

C

Your

I to

It Isn’t necessary

UT PRICES

ON RADIO
- BOOKS

radio.

great and growing
world's best radio

for you to go to college to become proficient In
Start today, to build a REAL radio llbrary
and become acquainted with aii branches of thls

ket for the really important books in io;

no matter what braneh you are lntor'est::ldll:' ;‘;U‘h:ltl;
pick out the best books that are now prln\e;i.
now, to build a complete radio tibrary.
have to get all the hooks at once, but make up your
cltl:al:ge ;?)m?,:t yono I;::Inkb a' n;onth; so that, when your

, you wi e ful
the others not so well equlnn:df SRLIEBNe wln eutseuss

art.
books.

in this page are tlsted the
We have combed the mar-

Start,
You do not

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

SHORT W A V E WIRELESS
COMMUNICATION, by A. W.
Ladner and (. R. Stoner. Cloth
covers, size 6{2", 1348 pages, 200
{llustrations, plates. .
Price $3 -46
Blort  wdrve renters  who

have grown out of l-tube 8éts will
revel in this book. which tells the
“how come’” of short-wave opera-
tion. A good portion of tbe vol-
ume is devoied to the amateur au_gl
commnercial aspects of S. W.
Lrausmission.

SHORT WAVES, by C. R. Leutz

and R. B, Gable. Stiff Covers.
Size 6x9”, 381 pages, 258 illus-
trations. Drice nz(\)swrurmerly $2.98.
NEW PRICE »

prepaid $l'15
The bigg and most complete

book on short waves. (overs every
imaginable phase, including S, W.
Superheterodynes, Television, Air-
craft Radio, Ultra Short WWaves,
Directional Antennae, elc. The
authors are famous short-wave
authorities. This is the best book
on Short-Wwaves in print today.

PRACTICAL TELEVISION, by
E. T. Lsrner. Cloth covers, 8ire
514x8% ", 223 pages,

127 illustrations. Price $3069
This book explains television in
full, including elementary prin-
ciples, photo-electric cells, and all
{mportant types of televisjon sets
as well as basic principles of op-
tics, images, mirrors, lenses, etc.

OFFICIAL SHORT-WAVE
RADIO MANUAL, Volume 1, by
Hugo Gernshack and H. W. Secor,
with 352 pages, illustrations. Flex-
ible, Looselelaf Leatherette Binder.
Slze 9x12”. Price

Prepald... e $2’00
The one and only short-wave manual
published. Contains constructional
information on the most important
Short-Wave Receivers, sections on
&.\. Transmitters, Ultra Short
\Waves, S.\W. Beginner’s section,
coil winding, A.C.-S.W. Power
Packs, kinks, etc., for S.W. Ex-
perimenters, sections on S.wW. Con-
verters, Antennae, Superhetero-
dynes, Amateur 'I’hone Transmit-
ters. Super Regeneration in S.w.
Receivers, S.W. Therapy, S.W.
Physics, ete. .
ELEMENTS OF RADIO COM-
MUNICATION (Second Editien).
by John H. Morecroft. Cloth cov-

ers, size 6 X 9", 288 pages,
211 llustrations. 2 98
Price .o veoecaraveees °

An introductory volume, written

in easily understandable style, to
the more comprehensive, ‘“Prin-
«:ples of Radio Communication.’

MODERN RADIO ESSENTIALS,

by Kenneth A. llathaway, Cloth
covers, size 81%x53%”, over 200
pages, and over 100

Price..... $1’95

illustrations, .
NEW! Unlike ‘most hooks dealing
with radio fundamentals, Hatha-
way's new book is arranged for
quick use by the practical techni-
cian. In addition, it brings the
reader right up-to-date on essent-
ial radio theory. B
EXPERIMENTAL RADIO, by R.
. Ramsey, Prof. of Physics, In-
dlana University. Cloth covers,
size T¥%x5%”, 256 pages, 168
i'lustrations.
Postpaid
A marvelous book for the experi-
menter.  Experiments galors in
easy comprehenxible language.

THE RADIO AMATEUR'S
HANDBOOK, (New Revized Edi-
tion), by A. Frederick Collina.
Cloth covers, size 53%x7%”, 394

%i;gee:. 116 illustrations. $1 '97

If you wish to become & radio
amateur (radio ham) this book
tells you how. Everything in re-
ceiving and transmitter sets @nd
how to build them.

RADIO TMEORY AND OPERAT-
ING, by M. T. Loomis. 5th re-
vised Edition. Cloth-bound; size
53, x8x1% " thick; 1,000 pages;
over 800 1llus.; 450 review ques-

tions and answerl._$4'38

Price .cecvennsencmeraenen

Written in textbook style, & tre-
mendous amount of useful {infor-
mation has been crammed into
this thin-paper, compact reference
work. Radio transmission and re-
ception have been covered, ‘‘from
soup to nuts.’* A truly great book.

SHORT WAVE RADIO HAND
BOOK, by Clifford E. Denton.
Paper covers, size 6%x8%”. 128
pages, 150 illustrations. $l 00

Price. oo s

Coil data, circult data, testing
data, R.F. and A.F. amplifier data
—in fact, let us say. ‘data of
every imaginable sort—in connec-
tion with short-wave radio recep-

tion.”’

DRAKE'S CYCLOPEDIA OF
RADIO AND ELECTRONICS, by
H. P. Manly. Cloth covers, size

6x9”, 1050 pages, 11]080 {llustra-
tions, New 1932 Edi- $
tion. Price . 4-88

The largest work of its kind ever
pu® between two cOvers. New and
up-to-date; a standby for every

radio man.

FUNDAMENTALS OF RADIO,
by R. R. Ramsey, Professor of
Physics, Indlana University. Cloth
covers, slze 9%x6'’, 372 pages,
{llustrated.

Price prepaid .

The backbone of the radlo art.

This book gives you the founda-

tion en radio from A to
—

OFFICIAL RADIO SERVICE
MANUAL, Volume 4, by Hugo
Gernsback and C. Walter Palmer.
Flexible, looseleaf leatherette cover,
size 9x12”, over 2,000 1llustrations,

over 4U0 Pages. Price $3.00

VPrepaid
\Whether for pub ddress work,
receiver dlagrams or tube data,
every conceivable kind of radio set
{nformation needed will be found

in this great service manual.

OFFICIAL RADIO_ SERVICE
MANUAL, Volume 5. by Huso
Gernsback and C. Walter Palmer.
Flexible, looseleaf leatherette
cover, size 9x12”, over 3,000 Il-
justrations, over 1,000 pages.
Printed on thin bible $5 86
paper. Price prepaid...... 0

This 1935 Manual 1is the most
authentic and elaborate service
guide ever used in the radio field.
There has never appeared such a
complete radio manual as this one.

HOwW TO
ORDER

as shown.
(in U. S,
will

We cannot ship C. 0. D.

Some of the books
only.).
be shipped by express collect if sufclont
postage is not Included by you.

Our prices are net,
sent prepaid
Those that are not thus listed

FOUNDATIONS OF RADIO, by
Rudolph L. Duncan. Cloth covers,
size 5%x8”, 246 pages, 145 illus-

trations. Numerous $2 .47

tables. Price
This textbook gives you the funda-
mentals of electricity as applied
to radlo. 1t equips you for further
study in the field of radio.

RADIO PUBLICATIONS

EXPERIMENTAL RADIO EN-
GINEERING, by John H. More-

grnft. Cloth covers, size 6197,
46 pages, 250 {llus-
trattons. Price .. $3 046

A student's book: devoted to the
principles of radio apparatus; in-
tended to accompany a course in
electricity. The best of its kind.

RADIO CONSTRUCTION AND
REPAIRING, by James A, Moyer

and John F. Wostrel. Cloth cov-
ers, size 8x5”, well illustrated, new
revised fourth edition, containing

444 pages, still remain-

ing at the same prlce._.....$2.50
A handbook that every radio set
tester and general student must

have. The diagrams alone are
worth the price of the book,

THEORY OF VACUUM TUBE
CIRCUITS. by Leo James Peters.
(‘lottlh coversz.zéize 6x9”, 226 illus-
trations, pages.
Prl(‘e.$2098
It is one thing to "“connect gree
lead No. 1 to pink lead No. 4,
but it is another to know why the
connections are made, Read this
book and learn the design factors
in tube circuits.

PRINCIPLES OF RADIO COM-
MUNICATION, by J. H. More-
croft, Prof. of Electrical Engin-
eering, Columbia University. Cloth
covc{:rs,lslzltlal 914x6°', 988 Dpages,
profusely ustrated.

Price .o $7o35
THE radio classic, by the dean
of radio. Covers entire radio art
as does no other book.

RADIO ENGINEERING HAND-
BOOK, by Keith Henney. Flex-
ible Leatherette, size 43%x7”,

584 pages, 482 illustra-

tions. Price$4088
Each of the 238 sections has been
written by a speciallst! Includes

valuable data on talkies and
short waves.

RADIO SERVICE MAN’S HAN-
DY-BOOK WITH ADDENDA
DATA SHEETS. Flexible covers.
size 9x12"°, 200 pages, 400 {llus-

trations. $l .49

Price prepajd.......ccee.n.

The Service Man’s standby. Con-
tains the latest practical informa-
tion on radio servicing.

HOW TO PASS U.S. GOVERN.
MENT RADIO LICENSE EX-
AMINATIONS, by R. L. Duncan
and C. E. Drew. Flexible covers,
size 9%x7’’, 170 pages, 92 illus-

i)ntlom, appendix. $1 -89

The most important book on the
subject ever published. Gives every
conceivable angle which will Lelp
you to pass a radio license ex-
amination successfully.

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

8. 390 pages, 96 illus-

trations. Price... $2 -47
Contains over 600 questions and
answers covering all phases of
lcensed radio operation. Revised

to contaln much new material.
Nothing better in print.

RADI0O PHYSICS COURSE (2nd

enlarged edition), by Alfred A.

Ghirardi. Cloth covers, size T%x

g:’l‘m 'r0992 é)x;)zlea, 510 1illystrations,
erous tables.

Price. $3.89

The firist and most popular book
on o' :tricity and radje. Each
subjc.i s clearly discussed, with
the aid of dozens of excellent

drawings, Chapters on talkles,
televisjon, electronics and service
work, etc. Biggest buy in radjo.

5 METER RADIOTELEPHONY,
by Frank Jones. 52 pages. 89
Illus. Per copy,
postpaid......coooeeeireicieee e O
Here you learn to construct a va-
riety of 5 meter transceivers and
antennag. Written by the designer
of the 5 meter equipment for the
San Francisco Bay Bridge.

kind In print today.

FOUND ANYWHERE.

We herewith present the most complete eollection of recent important radio books.
an exhaustive study, selected these volumes because they represent the foremost radlo books of their
d There is such a great varlety that we are sure
well as any requirement that the student of radio might have.
We publish no catalog and ask you to be kind enouph to order direct from this page.
shipments will be made to you direet from the publishers.
a number of radio publishers and OUR PRICES ARE AS LOW OR LOWER THAN WILL BE
Remit by money order or certified check. R

We merely act as a clearing house for

We have, after
It will satlsfy any taste as

Prompt

egister all cash.

THE BEGINNER'S STORY OF
RADIO, by B. Francis Dashiell,

Flexible leatheroid covers. Size

%?xs", 96 pages, 63 illustrations,
fce

prepald lc75

This book is wri the ad-

vanced radio experimenter who de-
sires an intelligent understanding
of what goes on within the radlo
is easily

receiver. The material
understood and does not contain
complicated technicalities often

found in other volumes.

FIRST PRINCIPLES OF TELE-
VISION, by A. Dinsdale, Cloth
covers. size Gg; l2~tl‘.’. pages, 130
illustrations, Dlates.

Price... $3.46
A real review of television in de-
sign, construction and operation.
This amazingly comprehensive
book contains many heretofore un-
published facts on this absorbing
topic.

RADIO RECEIVING TUBES, by
Moyer_and Wostrel. Cloth covers,
size T¥%x5%°’’, 298 pages, 181

illustrations. $2 '47

One of the finest books on vacu-
umn tubes. Everything worthwhile
on the subject treated in a mas-
terful manner.

PHOTOCELLS AND THEIR AP-
PLICATION, (Second Edition),
by V. K. Zworykin and E. D.
;N:;}’lson. Cloth covers, size 5l3x8”,
2 pages, 180 illustra-
tions. Price..nnnnen. $2-88
Does this book tell you why and
how to use light-sensitive cells?
The answer is that the flrst edi-
tion was a “'sell out,’’ and the
second edition, brought right up
to date, i3 even a better volume.
Enouth said.

ELECTRONICS, by R. C. Hud-
son. Cloth covers, size 6x9”, 134

ORDER DIRECT
FROM
THIS PAGE

ELECTRICITY AT HIGH PRES-

SURES AND FREQUENCIES,
by Henry L. Transtrom. Paper
covers, size T¥%x5%’", 248 pages,
141 {llustrations.

Price Prepaid....cceeeo. .

A marvelous book for the student
in electricity and radio. General
fundamentals lead up to a com-
plete discussion of every type of
Tesla and Oudin high-frequency
coils, Gelssler tubes, etc.; con-
struction details of Tesla coils
are given in great profusion. THE
ONLY BOOK OF 1TS KIND.

THE RADIO MANUAL, by
George E. Sterling and Rob’t S.
Kruse, E.E. 2nd enlarged edition.
Tlexible fabrikoid covers, Size
5% 18", 805 pages, 348 5 88
illustrations. Price ... .

A complete Radio Course for the
operator, the technician, the ama-
teur, the student and experimenter.
Fverything imaginable in the
whole radio art is covered in this

great book—the ‘‘radio Bible” of
the amateur. DON'T MISS THIS.

pages, 45 1llustrations..$1.95

Price

**This book 1{s written for the
reader who may wish to know
something about what is going on
and who has not heretofore given
the matter much attention,”” says
the author. Read it and learn
how dry rectifiers, vacuum tubes,
batteries, television tubes, and
other apparatus, work; get the
“‘low down'' on electrons and atoins.

MODERN RADIO SERVICING
(2nd Revised and Greatly Enlarged
Edition of Radio Servicing Course)
by Alfred A. Ghirardi. Cloth eov-
ers, size 8 x 6”. 1300 pages, over

700 illustrations. 4 00
.

) 14 3 T T

One of the greatest text hooks on
radio servicing. Contains hundreds
of facts on up-to-date servicing
methods—construction and opera-
tion of latest test equipment, guto
radios, all-wave receivers, etc.

RADIO ENGINEERING, by
Frederick Emmons Terman. Cloth
covers, size 6397, 700 pages, 425

illustrations. $4.88

Not a book for the beginner in
radio, but a reference volume for
the technician who wants modern
information on the design and use
of band-selectors, automatic vol-
ume control, diode detectors, and
the thousand-and-one units and
cireuit arrangements which have
been recently developed.

97 Hudson St.
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PRINCIPLES OF RADIO, by
Keith Henney, M. A. Cloth covers,
size 8x514”, 478 pages, 3 4

806 illustrations. Prlce$ . 6
A maivelously written texthook
with the latest radio Drinciples,

including screen grid and pen-
tode, amplifiers, ete.

NEW LOW PRICE
RADIO BOOKS

Here are 14 new, up-to-date
books on every conceivable radio
subject, just published. Modern
in every sense. ALL BCOKS
UNIFORM from 64 to T2 pages;
50 to 120 illustrations. All books
written by  well-known radio
authors. Order by Number.
No. 1 RADIO SET ANALYZERS
No. 2 MODERN RADIO VAC-
UUM TUBES
No.3 THE SUPERHETERO-
DYNE BOOK
No. 4 MODERN RADIO HOOK-
UPS, by R. D. Wasiburne
No. 5
[

HOW TO BECOME A

RADIO SERVICE MAN
No.6 BRINGING ELECTRIC
(RADI0) SETS UP TO
DATE, by C. E. Denton
No. T RADIO KINKS & WRIN-
KLES (for Experimenters)
No. 8 RADIO QUESTIONS &
ANSWERS, by R. D.
No. 9 k‘a%’h(;)!ulmel
0. 0BILE RAD
SERVICING 1o &
No.10 HOME RECORDING
AND ALL ABOUT IT,
by (eo. J. Saliba
No. 11 POINT-TO-POINT RE-
SISTANCE MEASURE-
MENTS by C. B. Denton
No. 12 PUBLIC ADDRESS IN-
STALLATION AND
SERVICE
No. 13 HOW TO BUILD AND
OPERATE SHORT WAVE
tRECEI{\IERS. by the Edi-
ors of SHORT WA
CRAFT. ve
No. 14 HOW_TO BECOME AN

AMATEUR RADIO Op-
ERATOR, by M. F. Eddy.
PRICE PREPAID
5 w0 3700
R. Al FOR
ALL 14 BOOKS.. $6.00

New York, N. Y,
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HUGO GERNSBACK, EDITOR

H. WINFIELD SECOR, MANAGING EDITOR

Radio Amateurism

An editorial by HUGO GERNSBACK

® THERE seems to exist still a good deal of misinforma-

tion as to radio amateurs or Hams in general. The
public, and even radio “fans” and others interested in radio
still have queer notions as to what radio amateurism really
stands for. To those and others, the following may be
of interest.

Radio amateurism really dates back to 1912 when the
radio transmitting amateur became formally recognized
by the United States government through its Federal Radio
Commission. Previous to that time there was no regulation
to speak of, and radio amateurs could practically choose
their own wavelengths, their own amount of power, all of
which threatened to cause disruption of the then already
crowded ether lanes.

A number of drastic bills were put up to Congress, and
it looked as though the independent radio experimenter was
likely to be literally wiped off the earth! Feeling that
heroic measures were in order, the writer in an editorial
in his former magazine MODERN ELECTRICS suggested
to ‘he law-makers that the radio amateur be restricted to a
wavelength below 200 meters, and that he was not to use
more than 1 kilowatt power. Practically the writer’s entire
recommendation set forth in that editorial of the Feb. 1912
issue of MODERN ELECTRICS was subsequently adopted
by the law-makers at Washington, and incorporated almost
word for word in the Radio Act of 1912. For many years
thereafter the amateur enjoyed his new-found privileges
now legalized, while all transmitting was done below 200
meters at a power which did not exceed 1 kilowatt.

The law-makers at that time when the writer was lobby-
ing in Washington thought the “joke” would be on the
amateur, because at that period everyone was agreed that
the wavebands below 200 meters were of no use whatsoever.

It is ironical to think that subsequent events proved that
the wavelengths below 200 meters were really to become
the most important in radio! Indeed, they became so tre-
mendously important that the radio amateurs were forced
{o give up, time and again, certain wavelengths till today,
when they are left in possession of only the following wave-
 ands: 160, 80, 40, 20, 10 and 5 meter bands, with experi-
rmental work in phone or television allowable on 3% meter.

During all these years the amateurs did not stand still,
but proceeded to make excellent use of the facilities given
them by the government. It is a mistaken notion to think
that the vast body of amateurs are only there for a single
purpose, and that is to tap out messages to each other, and
to “clutter up the air with useless messages,”—the latter
a view all too often taken by those ignorant of the real
purpose behind radio amateurism.

In the first place, in order to be a radio amateur you
must have an intelligence considerably above the average.
You have to be a good radio man, you must know how to
operate a radio station, and know how to send and receive
code. It is true that amateurs do send messages to each
other over the entire globe, but it is also true that in doing
so they have greatly enriched the radio art with scientific
data that we might not have had otherwise. Such scientific
items as fading, sun-spot activity, the relation of the moon
to the earth in their tidal effects, atmospheric phenomena,
terrestrial magnetic disturbances, etec., and many others,
have all been investigated by amateurs and reported on.

In case of disaster such as earthquakes, fires, floods, and
many other cataclysms, amateurs have often made the front
page of our daily newspapers, by rendering vital assistance
to the authorities and municipalities.

At the beginning of the World War, thousands of radio
amateurs volunteered their services in the Signal Corps
and allied branches of the Army and Navy, and hundreds
of them distinguished themselves in service for their country.

In peace times, a service of which few laymen ever hear
of, is that of sending free of charge messages all over the
country for friends and acquaintances who may require
such service now and then. These radiograms, no matter
what the distance, are always delivered free, but they
do not compete with commercial telegraph companies, and
no paid messages are ever accepted by amateurs.

But let no one think that radio amateurism is just a toy
or a pleasant sport. You can not be a radio amateur unless
you can work hard, and unless you keep up to date with the
jatest advances in radio, nor can you be a good amateur if
you are one of those who expect to get to bed at 10 o’clock
every night. Most amateurs think nothing of quitting their
keys or microphones at 2 or 3 o’clock in the morning, and
thousands of them frequently get up at 3 a.m. or earlier
when special transmissions are to be forwarded or relayed.
Radio amateurism keeps you on the jump and tests your
mettle. It also gives a good indication of what kind of stuff
you are made of.

It is significant that a vast percentage of radio leaders
in the various branches of the radio industry today, were
either radio amateurs at one time, or are still amateurs,
even though these men may now have vast responsibilities.

Radio amateurism is today a proven test ground for the
radio engineer, and the radio executive of tomorrow. To
be a radio amateur conveys with it a great responsibility,
and that is why radic amateurs are the serious-minded men
we know them to be—the radio leaders of tomorrow.
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From HAM Waves

to Artificial Fever”

S-W "views' from German "Ham'" Station—5-
meter waves call child at play—Latest S-W
"fever'" treatment of Tuberculosis.

Our picture shows a view of the sending set of a Berlin, Germany, ‘“Ham.’”” On the right
is the receiver and loudspeaker: in front—the Morse key and the station journal; in the
background the transmitting apparatus. .

This comparatively young organization of German short-wave amateurs has about thirty-
five hundred members, all of whom are allowed to receive; only 1/10 of them have permission
to transmit messages. .

ENGINEER CALLS DAUGHTER ON 5 METERS: Jean Darlington, five-year-old daugh-
ter of a G.E. Co. engincer, who has been identified with acoustical equipment since her
earliest days when her daddy built fﬁ TR . SRR - : ; -

F ' i

in her bedroom a system which F f
automatically turned on a phono-
graph to quiet her on waking mo- Fe
ments, now uses a small portable {_
shortwave radio to keep in touch ©
with her father when she is away
from home.

Like Mary with her lamb, no |
matter where little Jean wanders
the radio is sure to go. She trails ,
it behind her in a small cart.
When the engineer desires to call
her from play in the neighborhood
of Scotia, N.Y., he puts through
a call with his_amateur transmitter
on 5 meters. The receiver is per-
manently tuned to his station and
is in constant operation so that his
daughter hears him as soon as he
begins talking. Being an obedient §
little girl, she returns home. ——

‘‘Policemen in Scotia never worry about Jean get- -
ting lost when she has her radio receiver with her.” i3 .
Mr. Darlington says. “‘This radio system might prove il 3

helpful to worried mothers in sending out a general g i
call for their tardy children to hasten home.'’ Soon
he expects his radio to send Jean on errands without
¢ first calling her home,

Above:—Testing blood samples in field of short
waves. Particularly painstaking was the prepara-
tion for the healing of lung tuberculosis by ultra-
short waves. Many doctors spent a long time in the
laboratory studying blood samples which had been
infested with tuberculosis bacilli and then exposing
them to the most varied wave lengths to discover
the effective wave length, as shown above.

Right :—The procedure in the treatment of lung
tuberculosis is to place the electrodes, which are
now more useful since they have been placed in
bags (insulated covers) on the chest and the back
of the patient as the photo illustrates. A great deal
of research is being carried on in this country, as
well as abroad on the efficacy of short-wave
diathermy for such diseases as tuberculosis.

WwWwWWwW.americanradiohistorv.com
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Short-Wave Snap-Shot

New short-wave developments—broadcast from Army Tank
—S-W "Bridge" match—10 cm. demountable reflector
—Dutch Television—.| meter portable "directive”
transmitter and receiver.

Left: Mobile ultra-short-wave station brings war report into the homes of American radio listeners.

Broadeast reporters travelling with a tank into the fire lines (during the Army manoeuvres near Pine Camp)

3 report about the exciting story of an air attack. The ultra short wave transmitter of the tank is used for the
transmission of the report to the next reception station, from where it was rebroadcasted to the radio listeners.

Mr. and Mrs. Ely Culbertson are shown here during one of the tenser moments in an international-radio
contract-bridge match recently staged by short-wave stations W2XAF of the General Electric Company,
Schenectady. and LSX N ” i.w

of Transradio Interna-
cional!, Buenos Aires,
S. A. Two official
“dummies’ made the
p’ays called for by
the opponents 6000
miles away in South
America and Geoffrey
Mott-Smith, bridge
commentator (left).
gave radio listeners
the world over a
“card-by-card’’ de-
scription of the con-
test in  which the
North American team,.
captained by Culbert-
son defeated the Ar-
gentine aggregation
by 1030 points.

4 10 centimeter waves di-pole antenna: Above shows a very in-
W teresting antenna as is_Used for the transmission and reception of
! 10 centimeter waves. Since these waves are of quasi-optical na-
ture. that means they may be received usually at a distance only
4s far as the actual sight goes, and since they are reflectable like
‘a. light beam thousands of these transmitters’ may be operated in
a.small area without mutual disturbance. Notice the small pieces
of quartz betwecn the di-poles which insulate the di-poles.
Demountable mirror for (0. centimeter waves: Since the Ultra-
Ultra-Short-Waves (often ‘also called ‘‘decimeter waves’’) are
highly directional. in form of a very concentrated beam, all
;armies are at present very busy to utilize the new waves for shogt
istance communication. Photo at right above shows an easily
portable 10 centimeter transmitter equipped with a demountaile
concentration mirror, which is stored in the box behind:

TeE¥

‘ TELEVISION IN HOLLAND:
i The television receiver shown above
i has been designed by the television
i laboratory of the famous Dutch=Ras
§

iyty

dio Tube Company, Philips.of Eind-
hoven, Holland. The image repro-
duced has a size of 6.5 by 7 inches.
The television pictures reproduced
are of black and white color. . The
price of the receiver, complete#With
sound and image reproduction is
$500.00. e

&

”.gé

Right. TELEVISION IN ITALY
~—The famous [talian television in-
ventor Mr, Arturo Castellani’ with:.
his very sensitive television image.
pickup tube at present used in the
Milane. television studio for djrect
transmission. The glass bulb- of
quite unusual shape is the so-called
Télépantoscope, a combination be- s :
tween a photo-electric cell and a e \Wa: . ) ; ¥ %
cathode ray tube. The beam of the & 5
cathode ray tube is used to draw a
powerful ‘*‘electron-stream’” out of
the photo-sensitive-layer of this tube.

Extreme -right: Portable 11 em.
transmitting and receiving station of
type used by German army for point-
to-point radiophone - communication.
Interception of the signals is miti
gated by the fact that the waves
radiated are sent in a specific di-
rection due to the -special reflector
antenna employed.
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[l Gathering Data from the
_ Stratosphere on 5 meters

vacuum tubes with their :
bases removed, and the *

grid and plate of coils
2 =

Mr. B. W. Brown
of the U. S. Bureau
of Standards, receiv-
ing signals from the
special transmitter
located in a balloon
fourteen miles above
the earth.

gy g g

The Balloon Transmitter

@® ALTITUDES as great as fourteen miles and distances

of over eighty miles have been covered in new meteoro-
logical surveys conducted in and made possible by especially
designed 5-meter transmitters and receivers. The complete
radio apparatus attached to the balloon weighs less than
two pounds, and recent preliminary trials have proved to be
successful with this extremely low-power transmitter. A
special series of characters are transmitted for each of the
following: humidity, temperature and barometric pressure.
The special transmitter which is attached to the balloon,
is shown in the photographs to the right. Examining these

1936

s oA .

fastened directly
to the tubes with,
we presume, ce-
ment of some
sort. The me-
chanical portion
which takes care
o f transmitting
the special im-
pulses for the va-
rious data is
shown just behind
the tubes. Also,
in the photograph
we see how the
entire apparatus
is enclosed in the
streamline or tor-
pedo-shaped met-
al housing.

A special direc-
tion-finding de-
vice is used with
the ground re-
ceiver, which en-
ables the opera-
tors to tell at any
instant when im-
pulses are being
sent the distance
between the balloon and the receiving station, and also its
altitude. Formerly, such investigations were done through
the aid of an airplane. This new system has the advantage
over the older method, because the free balloon may be sent

R o Ak
- ir
B e et

Appearance of ultra-short wave apparatus
used for transmitting weather signals to
earth from balloon.

carefully, we see that the oscillator consists of two small

on a flight whether unfavorable

(Continued on page 682)
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@ THE eclaborate arrangements which
were made far in advance to keep
the Army balloonists in touch with the
earth during the recent record-break-
ing stratosphere flight were amply
justified by the complete success of the
radio transmission and reception. Every
piece of apparatus functioned at full
efficiency from the “take-off” until the
gondola again rested on the ground some
eight hours later. .
During the entire flight a radio cir-
cuit was operated which connected a
dozen points on the ground, including
three short-wave transmitters and four
receiving points from coast to coast. In
addition to messages relayed at frequent
intervals to the balloon from wvarious
places on this circuit, there were eight
broadcasts from the gondola during the

How Short Waves Served Strato Flight

day, including one with an NBC pro-
gram executive flying in the giant China
Clipper over the Pacific off the Cali-
fornia coast, and one with London. Fad-
ing during the late afternoon two-way
conversation between the balloon and
the Clipper due to atmospherie condi-
tions was the only deviation from a
perfect sending and pick-up record.
The big Explorer II was equipped
with a specially designed RCA short-
wave transmitter and receiver, each
constructed with a view to giving the
best performance with a minimum of
size and weight. The transmitter was a
7-tube type with a capacity of eight
watts. The set was crystal controlled,
with a dual equipment of two crystals
slightly staggered, enabling stable oper-
ation at 13046 and 13055 ke. The sta-

e ]

Forty radio engineers
and  approximately  six
thousand mjles of extra
wire lines, in addition to
the usuval network facili-
ties of the National
Broadcasting Company,
were used for the intricate
broadeasts to and from the
Stratosphere balloon, link-
ing it with the *‘‘China
Clipper”” flying off the
coast of California, and
also with an editor’s desk
in London.

This map at left shows
the special full-talk con-
trol circuit, over which all
points could talk to each
other at once, and also the
multiplicity of short-wave
sending and receiving sta-
tions and land wires used
to handle the broadeast,
one of the most unusual
in the history of radio.

L T R
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Capt. A, W. Stevens (left), and Capt. Orvil An-
derson are pictured in the gondola of their Ar-
my-National Geographic Stratosphere Balloon.

tion call letters were W10XFH. Pow-
er was obtained from 36 A and B dry
batteries which served both for the send-
ing and receiving apparatus. The bat-
tery compartment was 15”x14”x8” deep.

(Continued on page 684)



www.americanradiohistory.com

SHORT WAVE CRAFT for

This month’s Prize Winner-—Amateur radio station W9DXX, located at Chicago, Ill.;

MARCH,

1936 649
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the station is owned and operated by a

very well-known “YL,” Mrs. Alice R. Bourke

Come on Girls!
JOIN OUR

$5.00 For Best “YL” Photo

@® Several months ago we announced our $5.00 “YL”
prize photo contest, and we did not puhlish any “YL”
photos for a month or two as the editors did not receive
any worthwhile entries.

Photo entries for this contest must be in the Editor’s hands
hy the 16th of second month preceding date of publication.
In the event of a “‘tie,”” equal prizes will be awarded to each
contestant so tving. We are glad to present photos
herewith of three outstanding “YL' operators, and par-
ticularly the prize-winning picture of Mrs. Alice R.
Bourke's station lJocated in Chicago.

To the extreme left is a new 14 mec. transmitter, which
operates on phone and C.W. A pair of Eimac 150 T
tubes is in the final stage, and furnishes 300 watts on
phone, and 750 watts for C.W. To the right is the
7 me. transmitter, which uses a pair of 203A tubes,
push-pull, in final, operating at 600 watts. From left
to right, operating table holds a Turner crystal micro-
phone. Peak pre-selector, National HRO and a National
AGSX.

A small portion of the station QSL collection is shown.
A fair amount of DX has been worked, among the coun-
tries being CEFE, CM, D, EA, EZ, F, G, Gl, H3, HH, HJ,

Mrs. Maurice D. Jones, 2407 Central Ave. Alton, Ill,,
co-operator with Mr. Jones of amateur station
WIILH.

\\YLI'

BB

B —
U vese 5}‘2}‘,"_"[

é 198Y [TRES
&t

i

An English “YL”—Miss Nellie Corry who is shown tuning up her trans-

mitter. Note the insulated extension handles joining the condensers to

the dials.

K4, K5, K6, LU, LY, NY, OA, OE, ON, TI, VE, VK, VO, VP2, VP4, VP5, W (all
48 states), X, and ZL.
In addition WODXX has been heard in EI, HC, K7, PA, S, U and ZT.
WIDXX was licensed in April, 1930, but did not go on the air until about two
yvears ago. Mrs. Bourke obtained her Class-A license in October, 1935.

@ Miss Nellie Corry, of Walton-on-the-Hill, Surrey, England, is an amateur
radio enthusiast. She is one of the few women amatcur transmitters in Great
Britain and her ecall sign G2YL has been heard in many parts of the world.
Curiously enough the letters “YL” are the international call sign for Young Lady,
so when a radio station picks up G2YL the operator knows he is in communica-
tion with a woman amateur. Miss Corry has talked with Australia on a ten
meter wavelength and power of only 50 watts, and herself picked up stations
operated by amateurs in America, Australia and New Zealand.

WwWWWwW.americanradiohistorv.com
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1?:“: Left.—Engineer Robert Wunder, Direc-
tor of Station D2BD, which is used to
carry on tests with mission station
apparatus for efficiency and range.
Right :—The QSL card of the “
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| This HAM Station
Serves Missions
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= 5 S from ‘‘foreign mission posts.”
vusnwn “‘"“““ ! ‘vxsz The House of the “Society of Missions-
radio”’ at Niederndobrach, Germany.
S At the left of the picture may be
’ ] seen one of the antenna masts.
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@® A very interesting Ham and special
experimental short wave phone and
code station is that here illustrated
and operating under the new call
D2BD, the former call having been
D4UAC. This station is located in
Niederndobrach near Kulm, Germany,
and is operated under the management
of Mr. Robert Wunder. This station
not only carries on experiments in
short-wave code and phone communica-
tion with mission centers in foreign
countries, but also prospective mis-
sionaries are given training in short-
wave transmission and taught how to
operate and tune the apparatus.
Its Ham activities are proven by the
great number of QSL cards shown
in one of the photos. Part of the re-

search carried out under the di-
rection of Mr. Wunder is for the
purpose of ascertaining which are

the best types of short-wave trans-
mitters and receivers for use in mis-
sion centers.

Important points to be taken in con-
sideration are centered on the fact
that a great many of these stations are
to be operated in countries with tropical
climate. Another point of great im-
portance in the design of short-wave
stations for use in mission houses, is
the solution of the current supply prob-
lem. As far as the bridging of short
distances is concerned, only portable
stations with a small output seem to
be the best-fitted communication de-
vices; in all other cases, especially
when telephony links are desired, larger
stations will be used wherever pos-
sible.

Some Facts About the Transmitter

The antenna consists of a single wire
about 320 feet, that is installed between
two wooden towers each with a height
of 60 feet. A wire of about % wave-
length, which it is easy to adjust to
proper length, is used as a counter-
poise.

There is also a normal ground line
available; it is connected in the usual
manner with the sub-soil water but it
is used only in special cases. Since the
natural frequency of the antenna in use
is about 420 meters it is exited at one
of its harmonics. In case inductive

e e e

Here's a short-wave experimental
station that is really outstanding—
Tests over distances of thousands
of miles have been carried on with
"Ham' stations, in an effort to
determine which type of apparatus
was best suited for mission stations
in distant lands.

tptaiaiuiaiuiaiaiaiuiataiaialaiuiaieiaiaiaiaiaiaiais

coupling (or “current coupling”) is ap-
plied any odd harmonics ean be used.
For example: If the antenna is to
be utilized for a transmission in the 80
meter band, the 5th harmonic is
used; for transmission in the 40
meter band, the 11th, and for trans-
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mission in the 20 meter band, conse-
quently the 19th or the 20th harmonics.

In case the antenna cannot be tuned
by means of electrical auxiliaries (con-
denser, or coils) to the proper length
desired, the actual length of the an-
tenna is changed. Facilities to obtain
the change of the actual antenna length
without undue trouble are provided.
The state of resonance of the antenna
is indicated by an ammeter cut into
';he antenna at the eenter of its current
oop.

Results of the Experiments Made

One of the first communication ex-
periments made over short distances
have been executed by means of a small
portable transmitter, rated at only one
watt output. This transmitter was sup-
plied with a normal 150 volt dry-cell
battery as the source of the plate cur-
rent. The heater current was supplied
by a 4 volt storage battery. A small
power output tube, such as is often
used for German broadcast receivers of
medium size, was the frequency gener-

ator tube. The circuit employed was
the so-called “selbst erregende Riick-
kopplungs Schaltung von Meissner”

(self-exeiting feed-back circuit origin-
ated by Meissner). The wavelength
used for these experiments was about
85 meters. - The current indicated on
ammeter cut into the antenna circuit
was about 0.1 ampere.

The transmitter was automatically
put into operation at certain times of
the day by means of a clock with a
time-switeh. (Continued on page 676)
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The "H and F’ Super-Het
Receiver

We are pleased to present this article by Mr. Shuart de-
scribing an up-to-the-minute 5-Tube short-wave superhetero-
dyne of the "'communications” type, suitable for the Ham
or Fan. It is very selective and very sensitive, even on the
very high frequencies. It has a "beat oscillator and oper-

ates a loud speaker.

® WHILE the manufacturers strive to see how many tubes they
can put into their receivers, the experimenter is trying to get
the most for his money by using a few tubes and doubling up their

duties.

This receiver is very simple to operate.

that the ‘multi—tube sets have. The “better” sets have pre-
selection, that is, amplification ahead of the first detector.

v
/’;,%;j/”///oé/ w This is done to offset the inefficiencies of the conventional
Tty % detector, and last but not least, the broad-tuning detectors
sttt 5 are used to offset the difficulties in getting sharply tuned
ety 4 circuits to “track” over the entire shortwave spectrum. Of
4 v course a manufactured receiver is supposed to be perfect

W}“
E o Fo ok, i 2
This, view clearly shows the placement of the various parts and
general layout.

We have had superhets with from two to 10 tubes for the
experimenter to choose from. Studying all of them we ar-
rived at the concliusion that a really good set could be built
with five or. six tubes. This receiver must have everything

and simple to tune. On the other hand the experimenter will
tolerate a few minor adjustments when operating his re-
ceiver, if he has saved a few dollars, and many hours in
labor, in the cost of construction.

Has Regeneration in First Detector Stage

This receiver has no R.F. amplification ahead-of the first
detector, but it has regeneration in the first detector stage,
and this regeneration provides sensitivity which will only
be found in -two stages of tuned R.F. amplification, and the
image response of the regenerative detector is reduced to a
negligible degree. This discrimination against images is
only obtainable through very loose antenna coupling and a
very selective tuned circuit.

When a very sensitive and selective detector is used, the
coupling between the high frequency oscillator and the de-
tector must be such that the tuning of one will have no
effect upon the other. In order to accomplish this we have
used the scheme used in a superhet described by the writer
in the July 1933 issue of Short Wave Craft. The output
of the oscillator is connected to the suppressor grid of the
detector. Perfect shielding is accomplished in this manner

(Continued on page 680)
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Impedance Matching
Antenna Coupler

A A A A

It has been said, and with a great amount of truth, that
759, of the success of a Ham station lies in the effective-
ness of the antenna. The unit illustrated on our front cover
and here described, properly tunes and matches the an-
tenna feeder system to the amplifier of your transmitter.

® FOR those who cannot erect, for some reason, the so-

called perfect antenna consisting of carefully matched
feeders and all the rest of the “trimmings,” this antenna
tuning device is a lifesaver. By referring to the drawing,
we find that two coils and two condensers—all variable—
are used, together with two fixed coupling condensers. This
antenna tuning system can be adjusted so as to provide A properly tuned and matched antenna system means real “DX.”

-
the plate tank and the transmitter. This is to keep any
direct plate voltage from appearing on the feeders or in the
antenna. This is absolutely necessary and an excellent pre-
cautioni against personal injury should anyone accidentally
come in contact with some part of the antenna system. The
input condenser C1, as shown in the diagram, is 220 mmf.
Then we have 2—30-turn coils. These are wound with No.
12 tinned copper wire on a 2% inch diameter tube. The
spacing between the turns is approximately equal to the di-
ameter between the wire. Each coil is provided with a
“shorting clip” which permits any portion of the coils to be
“shorted out” if necessary. The number of turns used, of
course, depend upon the length of the feeder system and
the frequency on which the transmitter is operating. When
operating on 160 meters, with a system of this type, the en-
tire coils are used.
For &0 meters,
about two-thirds

T 43 LL -
of the windings 4 7 0-2.5A.
7 Hdm Hty

are used; for 40, ) .L/“'
.006- wtd”” Ll -A-

Rear view showing the coils, condensers and meters of the “an- about half, and c2
e 220 480
\ MME T MMF,
|
b Cip o \30T. Ne 12 WIRE A
ON 2Y/2"DIA. TUBE

tenna matching” device. for 20, about one-
cue

. . quarter the total
a nearly perfect match between the antenna feeding system number of turns.

or antenna proper, and the plate circuit of the final ampli- Adjustment of an
fier in your transmitter. Many users of this type of match- instrument of this B+
ing network have reported an increase in actual antenna type, even though
power of 30 to 509 over that obtainable with the older it aécomp]ishes a
methods of tuning. This instrument not only provides a great many
method of tuning the antenna or feeder system, but also things, is surpris-
provides a variable coupling, together with a proper match ingly éimp]e. The

SINGLE WIRE

:g CONNECTION
b

T T

cLe

of impedance. ] transmitter -B
The instrument as shiown in the photographs, is mounted should be tuned 1

on a steel panel intended for rack mounting. Two high- Continuved on —_— . .

voltage .006 mf. condensers are used between the tuner and ( page 6'9(2) Wiring diagram n;’fwéf.‘,f, antenna tuning

A PO OO OWEDN

ITALIAN EXPERIMENTAL SHORT WAVES

TRANSMITTING STATION News fl‘OI‘I‘I an

QRA {M’BE‘HO MSSINI'GENOI\: Receiving Station. SW. 10059

(4
Via Marassi 2¢ (IZAL )r’ww“mr ! i!al 44°2544° W Itallan Ham

“{long.68°59' 56" E.

RADIO ® THE accompanying photo shows the

i . experimental short-wave transmit-

CUHE el ting station owned and operated by Al-
Ayl AT G.MT.  berto Passini of Genoa, Italy. Mr. Pas-

QSB tor sini 1s considered to be one of the best

G5Aw  TONt known short-wave experimenters and

o QRM Hams in Italy. His call letters are

Qs¢ I1KA. The transmitter is a MOPA
MC BAND with crystal control, and is rated at 5

watts. He employs a Zeppelin type
antenna, and the receiver used is the
Schnell. Mr. Passini is a member of an
American short-wave organization; the
neat appearance of his station is appar-
ent from a study of the photo at the
right. This is a real “experimental”
(Continued on page 679)

KA

XMTR MOPA CC

5 WATTS 7142 KC/S.% BEST73

AERIAL ZEPPELIN e B P L e T PP T U

RCVR  SCHNELL /df.f-" ; \ o

ID-2 BF Note the attractive appearance of Alberto Alberto Passini of Genoa, Italy, and his
| PSE QSL VIA AR MILANO-viale Bianca Maria 24 < Passini’s QSL card. Al “Ham” station.
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Practical Hints for the HAM

® THERE are a great many tricks,

kinks, ideas, or whatever you wish
to call them, in use by different build-
ers, which would probably be more
widely used if they were thought of by
everyone. All of us have our “pet”
schemes and ways of doing things. It is
the purpose of this article to give a
few ideas used by the writer which
may be of interest to fellow hams. No
effort has been made to arrange these
in any special order, but they are sim-
ply written down as they came to mind.

L.ead-Covered Cable a Boon

Set-builders in general and most
“hams” in particular have had the ex-
perience of audio oscillation in ampli-
fiers, and, while it is possible to get rid

of this annoyance, it is often a long,
mean job. On the next “high gain’
you build, try using lead-covered cable
for the hot grid and plate leads. This
cable can be obtained with either one
or two conductors, is very easy to work
with, and makes a very neat job of the
wiring. It is often a help to run all
filament and heater leads with the dou-
ble cable. This will often prevent trou-
blesome “hums” in a high gain out-
fit. The lead covering may be broken
by simply running a knife around it at
the point desired. The lead will break
smoothly with a few bends, back and
forth, and the undesired end will slip
off easily. The wire is not very tight in
this cable, and a long section of cover-
ing may be removed easily.

Illuminated Meter Dials

With all the ery for indirectly illumi-
nated airplane dials these days, it
seemed desirable to try making meters
on the same idea. Since it was impos-
sible to get celluloid or other translu-
cent dials, the only way left was to cut
a slot in the top of the case for the
light to shine through. This may be un-
derstood from fig. B. The meter move-
ment must be removed from the case
and a slot about 34”x3%” wide cut in
the top of the case, as close to the
.flange of the case as possible. The hole
may be cut by first drilling three or
four %” holes and then connecting
them and widening them out with files.
When the first hole is drilled, the glass
holding ring, of very thin brass, will
be loosened, and it must be removed
and a sectxon cut_out the length of the
s'ot. The ring is Sprung outwaxd so it
will hold its place when pushed in
against the glass. ~"When the slot is
smoothed out, a piece of celluloid or
cellophane must be glued over it to keep
dust out of the meter works.

The pilot lamp must be mounted as
close to the meter flange as possible,
and if the meter is to be mounted on a
thick panel, the latter should be gouged
out, if possible, to allow the lamp to go
as far forward as it can, in this way
illuminating the dial directly.

If, for any reason, direct illumination

by a bulb for every meter is impracti-.

cal, a mirror may be used above the
slot so that the dial 1s lighted by re-
ﬂectlon

Pilot Lamps
This writer has a failing for pilot

> job -

By H. G. McEntee, W2FHP

In this article, the amateur and pros-
pective amateur. will find a number of
useful hints which will improve his sta-
tion in efficiency and appearance, the
two most vital considerations of any
station.

DEEP
SCRATCH
ALL THE
WAY
AROUNO

LEAD COVERING
REMOVING LEAD COVERING

CELLULOID
S5L0T

COVER %/ LAMP

@  INDIRECT LIGHTING
BY MIRROR

-B- ®

~ USE OF SHIELDED CABLE ~
R}~ SET (TRANS OR REC.)

ALL LEAD CABLE
SHEATHS AND OTHER

CONDUITS GROUNDER
TO WATER PIPE

WATER PIPE — . &

PERFORATED STEEL
TO CLOSE SIDES AND
REAR OF RACKS

-F-

__BAG CONNECTION REMOVED

" ATTACH HOSE TO PRESSURE
SIDE OF VACUUM CLEANER

THROTTLE (PLACE FINGER OVER
s TO OPERATE)

RUBBER

GASKET MASON JAR

CAP SCREW

A
PREZPURE SOLUTION
-@- _ A

MASON = =t
AR = — /7

In the diagram, we have various meth-
ods of mounting dial lights, uses for
shielded cable, screening for enclosing a
transmitter, and most important of all,
a home-made spray for painting panels,
screening and other hardware.
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lights and indicators for every possible
use. Many of these are very necessary,
while it must be admitted that some are
used “just for looks.” However, no one
will deny that battery-operated equip-
ment needs some sort of signal light.
Very often this is omitted because of
the extra, undesirable drain from the
filament batteries. In such cases, the
tiny 14 watt neon bulbs may be used
across the plate batteries. They light
on about 70 volts and .25 Ma.

Another pilot lamp scheme utilizes
the bulb as a potential dropping resis-
tor in the filament circuit. The bulb is
simply placed in series with the fila-
ments, in place of a resistor. The 60
or 100 ma. bulbs are best for this if
only one or two 60 ma. tubes are to be
used. A shunt resistor is usually needed
depending on the number of tubes used,
the battery voltage and the type pllot
light. Fig. 1 C shows a simple connec-
tion used in a preamplifier with a 100
ma. pilot lamp, a 3 v. battery and a
single 60 ma. tube. In any case the re-
sistor is adjusted until the tube gets
the proper voltage. In this particular
case the pilot lamp glows at about half
brilliancy.

Covering Sides and Rear of Racks

When making rack type mountings
of small size, the builder usually wished
to have the ‘sides covered to keep pry-
ing fingers out, but a circulation
through both sides and back is neces-
sary to let the heat out. A fine material
for such side covering is to be had in
the perforated sheet iron carried by
hardware stores, and often used to make
radiator covers. This is about 1/32”
thick and quite inexpensive. It may be
painted any color to suit the builder.

When painting, it is much easier to
spray the covering on, rather than to
brush it. A simple atomizer made of
two tubes may be used providing the
operator has plenty of “wind.” The
paint should be thinned by the addition
of suitable solvent, as ordinary paint
as it comes in the can is usually too
thick to be sprayed easily. The spraying
is a rather wasteful procedure, since a
lot of paint goes through the holes and

- lands on whatever is on the other side,

but it is the only quick way to obtain a
good smooth finish. A sheet of paper
placed against or near the inside of the
perforated metal will keep the paint
off of the bulbs and other apparatus.
The writer hopes that the above
schemes will enable readers to build
better apparatus with less work. No
originality is claimed for them but for
the most part they have not appeared
in print as far as is known.
Apparently many builders do not ap-
preciate the fine qualities of a material
called pressed wood for use in making
panels on radio apparatus. The mate-
rial is composed of wood pulp held to-
gether with a binder and, in the grade
called “tempered” pressed wood is quite
hard and yet easy to work. It is hard
enough to take a thread and yet can be
cut by an ordinary wood saw or other
wood tools. A very fine finish may be
put on the surface by giving it several
coats of lacquer, sanded between each
(Continued on page 691)
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Complete transmitter, including the “SG3” and the amplifier, all ready for operation.

AMPLIFIER
"SG3" Transmitter

By George W. Shuart, W2AMN

for

This amplifier, which is designed for use with the "SG3" transmitter described in the January issue, uses two "low-
power" pentodes in push-pull, requires no neutralizing or fussy adjustments, and has an output of approximately 50 watts!

The entire transmitter, as pictured above,

® THE ‘“SG3” transmitter described

in the January issue has become so
popular that the writer decided to
build an amplifier for it—so here it is!

The transmitter as you probably
remember used all receiving parts.
The tubes were the type 89 receiving
tubes—a small tube with a mighty wal-
lop! We see that others have followed
and are sponsoring the 89, fb—we
hope everyone gives them a try. Con-
sisting of all sereengrid tubes as the
“SG3” does, we figured that the ampli-
fier should also use a similar tube. So,
we decided to use the big brother of
the 89—the 802, 23 or 25. The 802

and the 25 having the 6.3 volt heaters
are the proper ones to use of course,

The plug-in coils for the grid and plate
circuits.

tion.
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Parts List for Push-Pull Am-
plifier

1—split-stator, 100 mmf. per section, con-
denser, Hammarlund.

1—dual 100 mmf. midget receiving con-
denser, Hammarlund.

3—.001 mf. 1,000 volt mica condensers,
Aerovox.

1—.0001 mf. mica condenser, Aerovox.

1—20,000 ohm, 75 watt adjustable re-
sistor, I.R.C.

3—single closed-circuit jacks, Bud.

2—phone plugs, Bud. .

3—'‘grooved” 80-meter coil forms, Bud.

1—plug base assembly for plate coil, Bud.

1—jack base assembly for plate coil, Bud.
(Bases have 5 pins, micalex insulation)

9—No. 809 plugs, Bud.

3—standoff insulators with jacks to fit
above plug, Bud.

2—6-prong isolantite sockets, Hammar-
lund.

1—chassis 7x14x3 inches, I.C.A.

1—3x14x%4 inch bakelite panel for
chassis, 1.C.A.

2—pentode tubes (802, RK25 for 6.3 volts,
RK 25 for 2.5 volt heaters).
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unless you happen to be blessed with
a pair of 23’s; in that case apply the
2.5 volt heater voltage and be happy.

Naturally the pair of pentodes do
not require 20 watts of excitation,
which the “SG3’ is capable of provid-
ing. To make things work out proper-
ly we reduced the plate voltages to the
“SG3” which is now the exciter unit
and improved the over-all efficiency of
the whole transmitter. 300 volts is

WwWWwWWwW.americanradiohistorv.com

provides a modern, "'up-to-the-minute” all-band transmitter for any Ham sta-

sufficient for both the oscillator and
the push-pull 89’s.

The new pushpull pentode amplifier
was constructed on a chassis which is
an exact duplicate of the one used for
the “SG3” transmitter. This makes a
convenient as well as neat arrange-
ment. Link coupling is used between

the two units and both the grid and

plate coils are of the plug-in variety.
The bakelite panel on the front of the
chassis appears quite empty; however,
an insulating mounting was needed

r : > Sr—

Bottom view. There’s not much. to see
here, but simplicity and the correct place-
ment of parts are essential.
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for the meter jacks and if one should-

desire it, a separate meter may be used
for the amplifier so that botH units
may be metered at the same time, al-
though the single meter seemed to
serve very nicely.

50 Watts Output!

While these new pentodes are only
rated at some sixteen watts output, it
is possible to obtain around 50 watts
from two of them connected in push-
pull, by just pushing them a trifle.
Not much more input than the makers
recommend, 65 watts is plenty, and
the life of the tube will in no wise suf-
fer according to the evidence during
tests on the air.

We have endeavored to keep the
constructional details as simple as pos-
sible and a glance at the photos of the
top and bottom views of the amplifier
will more than convince anyone that it
is a simple and low-cost 50 watt am-
plifier. The grid coils consist of a
two-section coil wound on a 1 inch
diameter bakelite tube. This coil plugs
into two Bud jack-type stand-off in-
sulators and the coil is equipped with

plugs of the same manufacture, to fit -

the jacks. The amplifier plate coil is
also of the plug-in type of modern de-
sign. This coil is wound on a large
ceramic coil form with No. 12 tinned
copper wire. Each form is fitted with a
five-pin plug-base and fits into a similar
Bud jack-base; the small jacks and
plugs are mounted on a micalex insu-
lating strip. These are already drilled
and assembled and prove to be a real
convenience. All.five contacts
needed because there are three ter-
minals required for the plate coil and
two more for the link which couples
the plate circuit to the antenna tuning
unit. ) .
Coil Data

There are 34 turns on the 80 meter
coil and 18 turns on the 40 meter coil
and 10 turns 6n the 20 meter coil. The
plate circuit of the amplifier is low
“C” for highest efficiency. A split
stator Hammarlund tuning condenser
is used, having 100 mmf. capacity per
section, and is set somewhere around
one-half the maximum capacity for all
bands except the 80, where it is oper-
ated at about two-thirds capacity.

In the grid circuit we have also a
split stator;tuning condenser, that is,
we have'used a.dual 100 mmf. midget
receiving condenser. The data for the
grid coils is given in the appended coil
table. The -space between the two
sections of the grid coil is just enough
to allow the jack pin to come between
them in the cenfer of the form; about
14 inch:. - TR T

The link which connects the two
stages together consists of two turns
of heavy hook-up wire, wrapped around
the center-of the grid ¢¢il and twisted
up to thé point-where it connects to
the exciter link terminals. For anten-
na coupling we use a single turn link
of the same wire and this is wrapped
around the plate coil, right in the cen-
ter, and fits between two turns of the
coil; the turns of the plate coil being
spaced about one-sixteenth of an inch.

External Battery Bias Used:

In the amplifier we have used ex-
ternal battery bias and we strongly
recommend this method. It may be
just a slight bit more expensive in the
g)eginning than the so-called automatic

or self-bias, but in the long run, so to

are
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Top view of the amplifier showing how the various parts are placed on the chassis.

speak, it is more positive and economi-
cal because we need not worry about
“losing” the amplifier tubes should the
oscillator fail! Small batteries will
last a long time because the grid cur-
rent is very low—around 8 to 10 mills
(M. A.)—and does not have a great
effect upon the life of the batteries.
We also used a separate midget 45

5 DATA FOR GRID COIL
Band - .

Turns Wire
80 meters 72 No. 26 D.S.C.
40 meters 32 - No. 20 D.C.C.
20 meters No. 20 D.C.C.

14
All coils are center-tapped and wound on a 1-inch
hakelite tube.

volt battery for the suppressor voltage,
although this may be taken from the
power-supply as shown in the diagram.

Tuning the Amplifier

The tuning of the amplifier is exact-
ly the same as the “SG3”’ and needs no
detailed explanation. The grid con-
denser should be adjusted to give the
desired grid current, which should be
8 to 10 milliamperes for highest out-
put, and with 500 to 600 volts on the
plates at around 100 to 125 mills
(M. A.) with full antenna load.

With the (Continued on page 688)
100 MMF. 's RK 23 - ANTENNA
(2sec.)| 8025 R -25 25 TUNING
L / 100 MMF DEVICE
(2 sec)
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EXCITER / }\-‘ i -
(ds = e 3F
LINK et P
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f—N—ﬂ ' 3||
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i 1’ S
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802
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Schematic wiring diagram of the pentode amplifier.
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acks
ml

Detailed descriptions of these ‘'cracker-jack”
Ham stations will be found on opposite page.

Don't forget, a prize is awarded each month for
best "Ham'' station photol

Above—This month’s prize-winning Ham
station photo, owned and operated by Jack
Lee, Lake Hopatcong, N.J. This is a dandy
station, and it is operated under the amateur
station license call W3CWG. Mr. Lee oper-
ates on practically all wavelengths, including
the 5-meter band.

mﬁi'wr}rx. e

The photo above shows the excellent amateur transmit-
ting and receiving station W7EAA at Tekoa, Wash., owned
and operated by Lloyd S. Hale. The speech equipment in-
cludes a c¢rystal microphone, and together with the other
apparatus used by Mr. Hale, this station should “step out”
in fine shape.

Harold Knox, VE3AEL, of Toronto, Canada, is the proud
owner of the station shown above. This is sure some outfit,
and it appears that Mr. Knox has a sample of about everything
ever built in radio, including all kinds of loudspeakers, re-
ceivers and what-not. The great mystery is—how do the
waves know their way out of the station? Well boys, VE3AEL
has invited you to come up and see him some time. If we find
the time, maybe we’ll join you.

Photo at left—the very neat Ham station operated by C. S.
Knowlton at Roslindale, Mass.

WwWWwWWwW.americanradiohistorv.com
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Description of ‘“‘Ham’’ Stations on opposite page.

Jack J.ee, WICWG(, Lake Hopatcong,
N.J., This Month’s Prize Winner
Editor, SHORT WAVE CRAFT:

I have been a reader of Short Wave
Craft for about three years now. In fact
I used to get it when it was published once
every two months. T have also tried and
used quite a few of your circuits and ideas.

Well at last I have taken a picture of

S.W.C. Started Him in Short Waves
Editor, SHORT WAVE CRAFT:

At last I am sending a photo of my station.
I feel that I must show my feelings toward
your wonderful magazine. Well, I can as-
sure you that my success in radio is duly
credited to your magazine. A few years
ago, I picked up one of your books and
that was my real start, and now I own

ume. The xmtr antenna has been changed
since this photo. Now I have a very fine
(Continued on page 686)

A Flash from WI1FLZ, Roslindale,
Mass.

In the center of the desk is a National
FB7A receiver; to the right is a Peak pre-
selector which is coupled to the FB7A.

(This makes a very
_ fine combination.)

my “rig.”

W3CWG at present
ia located on the
shores of “Beautiful”

I.ake Hopatcong, which
in situated in the heart
of the mountains in
the northern half of
New Jersey.

First interest in
radio was started with
“hroadcast” band dx-
ing. After that a brief
period as an S.W.L.

g r— 3
b W 1':75' o

" » -

== wee

*'-l“ - AR

A “Live’” Ham Station—W5BZX

The MacKey is
shown next to the
preselector, this key
has a flexible cord
attached, making it
very easy to place
the key in the cor-

rect position for
sending. Above the
receiver, partly

hidden by the sta-
tion call, is a mag-

until T couldn’t put it { netic speaker. The
off any longer—then It receiving antenna
the “ticket”! : is a 20 meter doub-
The call letters were | lot.
assigned in December, .- The tubes used
1932, and the location in the transmitter
was then Succasunna, are: 47 xtal oscil-
. lator, 46 first dou-
The first “rig” used bler, 841 second
was a 210 self-excited doubler, or first
Hartley, on 80 meter amplifier, '03A in
C.W, From then im- the final. Crystals
provements began and for this “rig” are
the outfit changed to i 7072 ke. and T174
the conventional 46 Here's the owner and operator of “live” Ham station, W5BZX, of El Reno, Okla. ke, both can be
job and phone was - used to operate on
tried. This started the ten meters. The

ball rolling until the

present “rig"’—which lines up as follows:
a 47 crystal oscillator, 841 buffer (or dou-
bler), a 210 second buffer (or doubler), and
a pair of RK20's in push-pull in the final
amplifier, running at 200 watts input on
both phone and C.W. The audio end con-
nists of a double-button mike, a 57 first
stage, n 56 second stage and a pair of 2A3’s
in push-pull “class A,” driving four 210’s
in push-pull parallel “class B,” as modula-
tors. The final amplifier of course is com-
bination plate and screen-grid modulated.

Operation is carried on, on 20 meter, 75
meter and 160 meter phone and 20, 40, 80,
and 160 meter C.W,

The usual amount of “DX"” (distance)
has been “worked” on all bands. Asia and
Africa are still needed for W.A.C. on phone.
Three reports have been received verifying
transmissions heard in Great Britain on
160 meters.

The receivers are an RCA model 140 for
phone work and an SW6 for C.W,

A small amount of work is done on 56
me. (b meters) with a transceiver in my
car. This “rig” uses a 76 and two 42's.

Jack Lee, W3CWQG,
Lake Hopatcong, N.J.

(Ups-a-daizy, Jack; sure a swell Ham
“ehack”—makee us itch to grab the key,
and see what she’ll do.—Editor)

Lloyd S. Hale, WTEAA, Has Neat
Station

Rditor, SHORT WAVE CRAFT:

Herewith photo of my amateur station,
which T would like to enter in your contest.

The transmitter uses a 47 crystal oscil-
lator, 46 first buffer or doubler, 210 second
buffer, and a 203A final amplifier. The
speech equipment includes a crystal micro-
phone, two stage pre-amplifier, into a 56,
push-pull 56's, push-pull 2A3’s, into class
“R” 830B’s. The input to the final ampli-
fler is 1560 watts. A Zepp antenna is used.

(Continued on page T703)

my own radio store, xmitter and all, thanks
to Short Wave Craft, hi! Now, since the
photo was taken, I have built a much finer
receiver. I got my ticket on Jan. 2, 1935.
My xmtr as follows: Frame or rack made
from a couch bed, steel frame. Panel is
3 ply wood, hand-polished, outfit as fol-
lows: 2A5 xtal 10 buffer is pair 10 P.P.
Mod. two 56's b0, pr. 10. The rig is sure
vy fb., Collins couples and Zepp antenna
133 ft. long. On the operating table, which
I made, is my 10 meter phone job—hi-hi!
Well, I cannot claim very much DX on that
band, but worked a W4 and have lots of
fun with locals. It is self-excited, two 2A3
P. P. oscillator, modulator two 56 speech
amp. three 45's. in par. mods. Well, I am
on forty meters C.W. most of my time but
sure like ten. Now my receiver; I now
have two fine ones, both eight-tubes capa-
ble of five meters to five hundred, excellent
for DX. Have heard every country in the
world, hi-hi-hi! The tubes in receiver as
follows: 3-58’s in par. tuned stage, 58 Det.,
56 first A.F,—2-2A5's P.P. both sets same
one as a “spare” because the one has been
in use for 18 months, about 10 hrs. per day.

The circuits differ a little; they are built
from my own ideas and some from your
magazine. I use an 8" speaker over my
store doorway to give the public a thrill.
I also have a 14" speaker fitted under
table; also 2 magnetic speakers on back of
table; also note the Monitor on back of
table. These receivers both are perfect
on ten meters with full loud speaker vol-

SHORT WAVE CRAFT
FREE
for the “Best” Station Photo

Closing date for each tontest—75 days preceding
| date of Issue: Feb. 15 for May issue, ete. The
editors will act as judges and their opinions will

‘ One Year's Subscription to
|
: be final.

In the event of a tie a subscription will

WwWWwWWwW.americanradiohistorv.com

output of the sec-
ond doubler on this frequency is eight watts.

The first deck of the transmitter holds
the 1000-1500 volt supply, which uses 866's
as rectifiers. This is the plate supply for
the '03A, primary keying is used. Next deck
3-83’s in bridge rectification, this supplies
the other three stages. Each pack has a
separate 110 volt A.C. line. All plate lines,
110 volt lines and meter are fused.

Toggle switches are visible on the front
of the panel, used for switching in the
filaments, plate supplies, etc. Four of
switches are not in use at present but will
come in handy. The fourth deck holds the
bias batteries, which can not be seen. A
milliammeter is also shown on this deck
with jacks on either side; all plate and
grid currents are measured by inserting
the meter plug in the desired jack. The
two dark spots on the left and right of the
meter panel are red and green jewel lamps
indicating filament and plate supplies. The
fifth deck is blank; I hope to put the nec-
essary speech equipment on this deck to
plate modulate the °’03A, but not vyet
a-while. Hi! The three remaining decks
are self-explanatory. Oscillator—Doubler—
Doubler or Amplifier—Grid tuning of '03A
(link coupled)—Neutralizer—Final tank.
Collins antenna system, takes up the top
deck; all other adjustments are made from
the back which is open, sides are enclosed.
Sky-wire is a Zepp 66'6” and 45" feeders.

The rack is six feet high and 19% inches
wide, 12” deep. Three-ply panels, five-ply
shelving 18"x12”, uprights 6'x2”x3;” and
the runs for the decks to slide or rest on
are 12”"x1”x3"”. All decks are shielded
with sheet copper, aluminum in R.F. sec-
tion.

.C. S. Knowlton,
24 Sunset Hill Road,
Roslindale, Mass.

(A swell layout, C.S.K., and you should
enjoy many fine QSO’s with this trans-
mitter and recetver.—Editor.)
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THE RADIO AMATEUR

:
Conductled by Geo. W Shuart =

Radio Amateur Course

® ONE of the most important parts

of any short-wave station, trans-
mitting or receiving, is the antenna. In
this, the Seventh Lesson, of our Radio
Amateur Course, we will endeavor to
point out in simple English the nature
of each type of antenna and its vari-
ous uses.

The *“Half-Wave” Antenna

It is an established fact that a wire
will resonate at a wave-length twice as
great as the actual length of the an-
tenna in meters. This is ecalled in
radio circles a half-wave antenna. On
the other hand, certain antennas, which
are apparently one-quarter wave-length
long, may be used when operating
against ground (Earth.) This is
shown in Figure 1A. The current and
voltage distribution along an antenna
of this type, which is commonly called
the Marconi antenna, is shown by the
curves I and E. We notice that the
point of maximum voltage is at the
ungrounded end, while the point of
maximum current is at the grounded
end. In Figure B and C, we show how
this type of antenna may be tuned and
coupled to a transmitter or receiver. In
Figure D, we show a method of operat-
ing a Marconi antenna with an untuned
transmission line. This transmission
line is connected on to the antenna a
short distance from the grounded end.
Usually, this distance should be equal
to 28% of the length of the antenna
which, as stated before, is one-quarter
of the wavelength. In Figure 2A, we
have the well-known one-half wave an-
tenna. The length of this antenna in
feet for any given frequency is ex-
pressed by the following formula:

L= Q‘QF’.OOO X K=feet
Where L is the length of the antenna
in feet, and F is the frequency in KC.,
and K is the correction factor. Below
3,000 ke., K=.96. From 3,000 to 28,-

000 kec., K=.95, and above 28,000,
K=.94.
Points of Maximum Voltage and
Current

In Figure 2A, we find that the point
of maximum current is in the center of
the antenna, and the point of maximum
voltage is at the ends of the antenna.
This half-wave antenna is undoubtedly
the most popular of all types.

In Figure AA, we find the entire cur-
rent distribution group for an antenna
a half-wavelength long, one wavelength
long, 1% wavelengths long, and two
wavelengths long. This corresponds to
a single antenna operated on any one
of three amateur bands. If it were cut
to operate as a half-wave antenna on 80
meters, for instance, it would be a full
wave antenna on 40 meters, and the
current distribution would be shown by

7th Lesson—Explanation of
Antennas and Feeders

For the Amateur Transmitting
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Details of the Marconi and Hertzian type
antennas showing the voltage and current
distribution.
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curve B. It would then be said that
the antenna was operating on the sec-
ond harmonic, as a full-wave antenna.
If the same antenna were operated on
the 20-meter band, the curren’ distri-
bution, as shown by curve D, indicates
that it is operated on its fourth har-
monic, and the antenna would be two
wavelengths long. Now, curve C shows
the current distribution when the an-
tenna is operated on its third harmonie,
or when there are three half waves
standing on the antenna. For instance,
if we wish to construct an antenna
operated on its third harmonic in the
40-meter band, the antenna would have
a length of three half waves or 60
meters. Third harmonic antennas are
not very popular because the average
Ham _ desires an antenna as short as
possible. Antennas are usually fed or
excited at either the point of high
current, a point of maximum volt-
age when tuned feed lines are used.
For instance, in the Zeppelin type an-
tenna where the feeders are connected
to the end of the antenna for a point of
high voltage, the antenna is said to be
voltage-fed. In the doublet type, where
the feeders are connected to the center
of the antenna, ie., a half-wave an-
tenna, it is said to be current-fed. An-
tennas fed at the center are only cur-
rent-fed when they are a half wave-
length or an odd number of half wave-
lengths long. This is clearly shown by
the curves A and C in Figure AA. If an
antenna had a current distribution as
shown by Fig. B or D and was fed in
the center, it would be said to be volt-
age-fed. Another method of exciting
an antenna, which will be described
later, is by an untuned transmission
line matched in- impedance to the .an-
tenna at any point which may provide
the necessary impedance match. In
Fig. 2—B, C and D, we have this sort
of an antenna. .

In Figure 2B, we have what is known
as the single wire matched-impedance
feed system which consists of a single
wire attached to the flat-top slightly off
center. The distance (A) between the
center of the antenna and the point
where the feeder is attached, is equal
to 14% of the total length of the anten-
na flat top. With this type of antenna,
the feeder should be run at right-
angles to the flat-top for a distance of
at least 30% of the length of the an-
tenna. In Figure 2C, we have the
two-wire feed matched impedance an-
tenna, using a 600 ohm transmission
line. The dimensions are:

. 4921:‘000 < Ki
147,600
B=="2

and C=75xD. K.;=.25 for .frequen-
cies below 3,000 ke., .24 .from 3,000 to

—
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28,000 ke. and .23 for all frequencies
above 28,000 kec., and D is the diameter
of the wire. In other words, the spac-
ing between the two feeders should be
equal to 75 times the diameter of the
_ wire. This antenna should also have its
feeder system running at right angle to
the flat top for a considerable distance.
Tests have proven that when a half-
wave antenna is split in the center
(Fig. 2D) it represents an impedance
of 70 ohms at this point. Recently,
various cables have been introduced on
the market having a characteristic im-
pedance of 70 ohms. This type of cable
can be connected directly to the center
of a half-wave antenna.

In Figure 2E, we have the very pop-
ular half-wave Zepp antenna which is
voltage fed by a pair of “folded-up”
feeders. The length of the feeder sys-
tems, in this case, is quite important be-
cause they form part of the antenna,
although they do not radiate because
the fields about the two wires cancel,

being 180 degrees out- of phase. In .

Figure 2F, we have the half-wave an-
tenna current-fed (meaning the an-
tenna. is.fed at a point of maximum

current) in the center with a coil and

two tuning condensers used for tuning
the antenna to exact resonance with
the transmitter frequency. The dis-
advantage of this type antenna, of
course, is that the radiating portion of
the antenna is usually brought directly
into the transmitter room.

In Figure 2G, we have the half-wave
antenna with a tuned feeder system
connected to its center. This is also a
current-fed antenna system when the
total flat top length is equal to one-
half wavelength. The feeders of this
system will have approximately the
same dimensions as those for the Zep-
pelin antenna, i. e.,, they can be 1/4,
3/4, 5/4, ete., any odd number of quar-
ter waves in length. All of these half-
wave Hertzian antennas are quite di-
rectional in directions at right angles
with the plane of the antenna; in other
words, should an antenna point north
and south, it would be directional east
and west.

Aerial Constructional Details

The most important elements of any
antenna systems are its height and
insulation. The Hertzian antennas, re-
gardless of the type or how it is ener-
gized, should be as high as possible.
The average height above ground for
best results should be at least 1/4 wave-
length. Insulation, wherever used,
should be glass or preferably glazed,
porcelain or isolantite, and the insula-
tion at the ends of the antenna should be
from 8 to 12 inches. In draping the
feeders about the “shack,” all sharp
bends should be avoided. Wherever a
bend is necessary, it should be well
rounded out rather than making a sharp
angle. Another important part of an
antenna system is the method of coupl-
ing to the transmitter. In Figure 3A,
we have the usual connections for the
two wire-matched impedance antenna.
In Figure 3B, we have the single-wire
antenna connected to a single-ended
power amplifier. Both of these an-
tennas should be connected through
condensers in order to keep D. C. plate
voltages out of the antenna system.
In Figure 3C, we have the well-known
impedance-matching mnetwork, wherein
two variable condensers and two coils
are used for tuning and matching a two-
wire feed system to the transmitter with
a tuning device of this type, and the

) "__|. ,
[~
2 WIRE. MATCHED IMPEDANCE

A

RIF

I
.

0:0-0000:

-

SINGLE WIRE
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IMPEDANCE

| Sy

SINGLE

@ v B- ( (/8'+ WIRE

LINK

®
- FIG.3

Methods of tuning and coupling antennas
to the final amplifier of your transmitter;
also “impedance-matching” networks
which provide a great increase in the ef-
ficiency of the antenna system.
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correct impedance match which it pro-
vides between the antenna feeders and
the amplifier have proven to be very
efficient, and many times increase the
effective radiated power of the trans-
mitter a goodly percentage.

In Figure 3D, we have the same type
of antenna-matching device except that
only a single coil is used. This is for
coupling a single feed system or a single
wire of any convenient length to a
single-ended amplifier. The two-wire
feeder system can be coupled to the
single-ended amplifier merely by mak-
ing both ends of the tank coil hot. This
is done by feeding the B plus or the
low R.F. potential portion to the center
of the coil. This is clearly illustrated
in Figure 3E. Many amateurs have
reported excellent results with a well-
known German antenna wherein a
separate tuned circuit is used to couple
the antenna to the transmitter. In
Figure 3F, we show the Fuchs antenna
link-coupled to the plate coil of the
amplifier. With this type of antenna
a very loose coupling is needed, other-
wise it would be almost impossible to
get the antenna into resonance _with
the transmitter frequency. In Figure
3G, we have the usual inductive coupl-
ing where the antenna coil is coupled to
the low, potential end of the plate coil
and the transmitter. Coupling is varied

Our next lesson No. 8,
will explain various types
of "Modulators" and
the correct type of mod-
ulator for a given R.F.
amplifier. The choice of
modulator and speech
amplifier tubes is an im-
portant one and no Ham
should miss reading the
eighth lesson.

by changing the distance between the
two coils. This type of feeder system
may also be link-coupled to the ampli-
fier, as shown in Figure 3H.

All types of tuned coupling, except
impedance-matching networks, should
be tuned to exact resonance and the
coupling made loose rather than close
coupling with a detuned antenna. This
takes in the usual systems used with
the Zepp and doublet type antennas,
which are tuned with a coil and con-
denser combination.

The plate circuit of the amplifier
should also be reset to resonance after
each antenna adjustment, except where
the matching network is used.

(In Lesson 2 we stated that the cur-
rent always flows in « direction op-
posite to the electron flow. The current
referred to s, of course, current as
taught for a great number of years,
flowing from positive to negative. The
electron, as proven in recent years drifts
from negative to positive. The effect
of this electron drift is in reality the
only flow, and the current mentioned for
the benefit of those who are accus-
tomed to thinking in the terms of cur-
rent flow (from positive to negative) is
entirely hypothetical—FEditor)
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Diagrams of S-W Commercial Receivers
R.C.A. Victor, Model D7-7. 7-Tube, 3-Band, A.C.
Radio-Phonograph
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This receiver has a switch providing three frequency ranges, viz.,, 540-1625 ke.; 1625-5700 ke.; 5700-18,000 ke. (total range 16.6
to 555 meters). L F. frequency 460 ke. The electric phonograph pickup is interesting, the pickup itself being of the high-im-
pedance magnetic type, the impedance of which is 1100 ohms at 1000 cycles. Other features—Junior “Magic Brain,” Super-het
operation, etc. Metal tubes are used for amplifying and detecting purposes. Set is supplied for operation on 105-125 V. A.C. Cir-

cuits, also 150 and 220 V. A.C, and for frequencies of 23, 50 or 60 cycles.

New 1936, Model S-9,_Super skyrider, 5-Band Receiver
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This 9-tube receiver has a switch which enables the operator to tune in instantly on any one of five bands, covering from 545
to 48,000 kc. (6.24 to 555 meters). This receiver uses 9 metal tubes; the use of the 6L7 as a special injector tube provides very
smooth operation of the receiver. Note the crystal, which provides “single-signal” reception for CW code. The set is de-

signed for 110 volt 60 cycle A.C. circuit.
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Photo above shows push- e
button control panel at right : ' ]
of operating table. which is 3 i N
placed between the transmit-
ter panel. (left) and the modu-
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1
lator panel (right). Push-but- 3 R
ton control panel can be placed 7
in another part of the house, i
remote from the transmitter = &0 o
s proper if desired. SEV TS N RN R Lo ST o]

Push-Button

+

N
el

-A- RecT.

Wiring diagram for the push-button con-
trolled transmitter as here described by
Mr. Abrams.

® WHEN an amateur station has

some ten or twelve circuits to be
controlled, it is well to plan some elec-
trical switching arrangement that will
automatically throw in or out several
circuits at one time. A switchboard
was designed with this in mind, mod-
elled somewhat after broadcast station
installations.

If you want to turn on the trans-
mitter it is only necessary to push a
button, release it for the receiving posi-
tion, push another button, release it
and the transmitter is in operation.

The heart of the control board is in
the use of 5 relays of the mechanical-
holding type. They are obtainable for
a modest price.

Another desirable feature incorpor-
ated in the control board is the use of
a rectifier type milliammeter, to indi-
cate the correct voice intensity when
using radio-telephony. :

Construction

The relays are designed to operate
on 10 to 15 volts A. C. or D. C. and
either a step-down transformer or a
100-ohm, 20 watt resistor in series with
the 110 volt line may be used. The

By Alvin Abrams, W2DTT

latter method was selected because of
its lighter weight and smaller size.

For our particular purpose a tube
checker case is employed, measuring 9%
inches wide, 133 inches long, and 6
inches deep. It was selected because
of the sloping front; however any other
size that approximates these dimen-
sions can be used.

The switches are arranged so that
the “on” buttons are located at the
top, and the “off” buttons at the bottom.
A green pilot light indicator is used to
indicate the condition of each circuit.
At the bottom of the panel, in the
center, a double-pole, single-throw
“lock” switeh is used and when this is
open the relays will not function.

A candelabra pilot light bulb is con-
veniently located above the lock and
tells at a glance if the lock is closed or
open. .

Bottom view of the push-button control
panel showing neat arrangement of wiring
and relays.

WwWWwWWwW.americanradiohistorv.com
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Commercial radio transmitters prac-
tically all use some form of push-but-
ton control panel, combined with a
"gain" meter, so that the transmitter
can be controlled from a desk or table
placed in a separate room if desired.
The push-button control panel des-
cribed by Mr. Abrams can be built
at a nominal cost, and will bring your
transmitting station up-to-date.

g g g e s g g g gl

Photos at left show the appearance of Mr.
Abrams’ very neatly constructed amateur trans-
mitting and receiving station, located in the
heart of New York City. and operated under the
call letters W2DTT. The idea here described
by Mr. Abrams can, of course, he changed or
amplified in many different ways, to suit the
cxact requirements of any Ham.

Controlled
Transmitter

Closeup of the push-button control panel
and “gain” meter (speech level indicator).

There are 5 pairs of buttons on the
panel, one set being used for Receiving
Code, one for Transmitting Code, one
for Receiving Phone, and one for
Transmitting Phone (turning on the
modulator, ete.) One set is not used,
but is placed on the panel for future
use.

The level indicator (meter) uses a
full-wave metallic rectifier and a 250,-
000 ohm rheostat in series with the
A. C. input side. This resistor controls
the sensitivity of the meter, and is lo-
cated on the left-hand side of the panel.
The “gain control” is located on the
right hand side. This potentiometer
governs the output of the modulator
and should not be confused with the
sensitivity control, which only affects
the meter. The D. C. relays are ener-
gized by a Tungar charger; a 6 volt
storage battery may be substituted.

Operation

The meter should be adjusted by
varying the sensitivity control so that
the needle kicks up well past the half
way mark. The gain control should be
adjusted so that the proper percentage
of modulation is obtained. Several re-

(Continued on page 692)
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"FAN'S DELIGHT"

Receiver—Flip of a
Switch Seclects the Band!

By Ernest Kahlert

Here's a short-wave receiver employing plug-in coils, but
with a switch for each coil, thus enabling the operator to
jump from one band to another without removing a coil.
It is designed to work with either power-supply or a storage
battery and B batteries.

e e e a2 e R SV S

® SWITCH-COIL type receivers have

become increasingly popular these
past few months. This popularity is
well deserved as there is nothing like a
smooth-operating, low-loss “switch-coil”
job, for as the cigarette advs. say—*‘ac-
cent on enjoyment.”” This four-tube receiver is one of those
that “fill the bill” in fine shape for the S-W “Fan.” The
most important items in the set are the coil switches. If

“All set” to tune in
those foreign sta-
tions with the new
“Fan’s Delight” re-
ceiver,

1936

these are of high capacity between contacts the set will not
work satisfactorily. The switches used in this case are
of the three-pole, double-throw type having three positions,
the center position being off. These have been operated on
with tin-snips; the switches were taken apart and every bit
of excess metal removed to reduce the capacity between parts.
The width of the contacts was pared in half and the piece
containing the extra hole was cut off. The contacts are
then held on to the switch with one screw. This might seem
to make a flimsy switch but if the operation is carefully
done, there will be little trouble encountered in this respect.
The solderi ing lugs on the switch are also cut in half. If
one does not wish to go to this trouble one can use two ro-
tary switches with the requisite number of contacts similar
to the switch in the “Switeh Coil 2.” It is absolutely neces-
sary to use low-capacity switches, the home-made ones shown
or else rotary switches will be OK The coils themselves are
wound on Hammarlund XP-53 coil forms. The length of
the coils are slightly greater than the diameter due to-the
spaced windings. This shape, as laboratory tests have
shown, results in greatest coil gain. The coil gain also in-
creases as the size of the coils increase. For this reason it
is always best to use as large coils as the mechanical design
of the set will permit. A disadvantage of switch coil tumng
units is that usually extra small coils have to be used;
this receiver that is overcome. The tuning condenser 1s a
140 mmf. Hammarlund midget and in conjunection with the
four coils covers from 15 to 200 meters.

The four tubes used are a 6D6, (Continued on page 678)
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Schematic and physical wiring diagrams for beth experienced and inexperienced S-W Fans.
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WORLD-WIDE SHORT-WAVE

- REVIEW

—Edlted By C. W. PALMER

-

A Lazyman’s Aerial

\ HOOKS GRIP
ROOF LEDGE

e—_
BELL TYPE e
INSULATOR e ———
e —
—|— 1= |
o (| =

Newest English novelty—the “Gripon”
aerial; also the “self-greasing” non-cor-
roding storage battery terminal.

® HERE’S the aerial for you fellows who

do not appreciate the task of setting up
that 150 ft. (hi) pole in the back yard
these frosty mornings.

All you have to do is take the end firmly
in hand—give a mighty heave (heave ho
my lads!) and hope (?) that it will catch
in the eaves or some other substantial ob-
struction on the roof!

Oh well—the chances of hitting a passing
pedestrian if it doesn’t catch are pretty
slim anyway—so here goes!

But in all seriousness, this is a new type
of aerial support which will actually hold
without the necessity of driving lag bolts
or 10 penny nails. It was shown in a re-
cent issue of Amateur Wireless (London).

And just in case you still use batteries for
either the receiver or transmitter, here is
another example of English ingenuity—a
“self-coating-with-grease” battery terminal.
Just think, there is no need, now, to have
corroded battery terminals—all you need is
to have your battery equipped with these
“grease-cup” terminals (mail it post-paid
the Chadwell Heath, Essex, England and
if you are an optimist, you may expect to
get it back fitted with these new self-lubri-
cating binding posts) and you will never
have to spend another evening scraping the
corrosion from the battery terminals. And
for an extra three-pence, the advertiser
will include hot and cold running water
and a good rest to you sir!

But enough of this humor (?)—anyone
who uses storage batteries will appreciate
the usefulness of this terminal which re-
sists corrosion. Its too bad they are not
made in this: country—ye Editor might
even buy one!

Transmitter Output Indicator

SwW., R.FC.
V:/ 1oouhf| T | 80 )

L0V, AC. - - L

Unique “out-put” indicator for “Ham” or
other transmitters.

3 ’
TRANSMITTER

@ The Editors have endeavored to review
the more important foreign magazines
covering short-wave developments, for
the benefit of the thousands of readers of
this magazine who do not have the op-
portunity of seeing these magazines first-
hand. The circuits shown are for the
most part self-explanatory to the radio
student, and wherever possible the con-
stants or values of various condensers,
coils, etc., are given. Please do not write
to us asking for further data, picture-
diagrams or lists of parts for these for-
eign circuits, as we do not have any
further specific information other than
that given. If the reader will rememter
that wherever a tuned circuit is shown,
for instance, .he may use any short-wave
coil and the appropriate corresponding
tunlng condenser, data for wl'uch are
given dozens of times in each issue of
tlus magazine, he will have no difficulty
in reconstructing these foreign circuits
to try them out.

A Monitor and Frequency Meter

@® ONE of the most useful units in" the

amateur station is a station monitor.
And if the unit is also a frequency meter,
its usefulness is even greater.

The latest issue of the T. & R. Bulletin
(London) contained just such an instru-
ment which has been used for some time
in station G2ZWD—an English amateur. A
tube of the 6F7 type (though of English
make) is used in an electron-coupled cir-
cuit, shown in the sketch here. The screen-
grid and suppressor grid are tied together
to increasing the shielding effect.

The pentode section is used as the os-
cillator, while the triode section is resist-
ance coupled to the oscillator and acts as
a detector for monitoring purposes.

The oscillatory circuit is so designed
that its fundamental frequency is well
within the 3.5 mc. amateur band with an
overlap at each end. The unit is calibrated
by making a graph for the fundamental
band and then multiply by 2 when working
on 7 me. or by 4 if working on 14 mec. etc.
This graph is made by spotting marker
stations on a piece of graph paper and
filling in the spaces between these spots.

In making such an instrument, especially
if it is to be used as a frequency meter
must be made very rugged—and it is ad-
visable to use batteries for plate and grid
supplies even if A.C. is used for the fila-
ment. However a plate supply unit can be
employed if care is used to keep the volt-
age supplied to the unit constant.
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Hams will be_ interested in this Monitor and Frequency Meter.

@® A UNIQUE type of antenna current in-

strument for the amateur transmitter
was described in a recent issue of Radio
Revista (Buenos Aires).

It operates with a rectifier tube, a source
of filament current and a plate supply.
The emission of electrons from the filament
of a “hard” rectifier is almost directly pro-
portional to the filament current. Thus, if
a rectifier is connected ‘as shown in the
sketch, and the filament is adjusted to a
predetermined temperature by noting the
plate current flow with the transmitter off,
and then the transmitter is turned on, the
additional heating produced by the R.F.
current flow will increase the current read-
ing in the meter in the plate circuit of the
rectifier. Thus, a scale or graph can be
made corresponding to output current vari-
ations. .

Or, if desired, the instrument can be
used simply as a comparative unit, but by
always starting with the same current and
noting the relative increase when the trans-
mitter is on.

This type of indicator has advantages
over the usual hot-wire and thermal instru-

* ments, in that it is instantaneous in action

—mnot being sluggish like the former; and
it is comparatively inexpensive since it
needs only a type 80 or similar hard recti-
fier and a D.C. M.A. meter. (OK if you can
keep RF out of the power line—Ed.)

WwWWWwW.americanradiohistorv.com

A French 5-Meter Transceiver

® A TYPICAL 5-meter transceiver, as

used in France was published recently
in L’ Antenne (Paris). This unit was de-
signed by F810—a French amateur—and
used by several other well-known hams
such as 8FI, 8FX and 8HO.

The transceiver utilizes two tubes a tri-
ode and a screen-grid type. The triode is

(Continued on page 701)

5-meter Trans-ceiver Circuit of
French origin.

Novel
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MOTOR. INTERFERENCE| MOTOR MOTOR
F“‘};&‘ENOS‘Fggn'g& FRAME OF POWER. FRAME OF POWER FRAME. IMPULSES FRAME FRAME c1
cora TRANSFORMER. TRANSFORMER &2 ./ J cL
“BoNT MaiN EUTRAE NEUTRAL MAIN — ! . /
POINT MAIN POINT WinE \L T SHUNT THR- Ly
K‘_ _____ 1 / ( LINE ( / ) '¥3 OUGH LINE L/
| i T 2
S | I ok
| ] ] j
| | 7 _ 7 ) )
———— | |ROTOR “|7C2 ROTOR €3 c2
MAIN MOTOR. | CAPACITY CAPACITY: GR- d
= GROUND LNE -/ MOTOR |+ GrounD’ MAIN/ MOTOR LINE FRAME | MOTOR FRAME / QUND AGAINST
FRAME LINE  LINE FRAME EIG1C AGAINST GROUND LINE
FIG 1A FIG 1B MOTOR CONNEGTED WITH INTERFERENCE IMPULSES FIG.3A £1G.38
MOTOR CONNECT TH MQOTOR CONNECTED WITH 5 .
MAIN ANEOGQSSNEDDLm'ES 2 S.MN LINES, TRANS. 2 MAIN LINES, TRANS. FIG. 2 |NTERFEléENCEBY FIXEDSYIm%ERTFREIgAE:CE
1 ) ¥ GROUNDED. | NEUTRAL POINT UN- HOW MOTOR INTERFERENCES ARE SHORT CIRCUIT
R CUTRAC O NEUTRAL POINT GRO GROUNDED. RADIATED. CONDENSERS TRAP.

Above—diagrams show how to ground A.C. motor frame, so as to eliminate electrical interference sometimes caused by such motors.

E ' [ ) ) ()
iminating

From A. C. Motors

@ IN the first article dealing with the

elimination of radio interference sev-
eral hints on how to eliminate radio
noise caused by D.C. apparatus were
given. The following gives a description
of several approved interference ‘‘ex-
tinguisher” circuits to be used in all
cases where interference is caused by
A.C. devices.

Strange as it may seem, there are a
great many so-called “engineers” who
stick to their belief that successful in-
terference elimination in A.C. networks
is mainly a question of lucky conditions.

A Belief Must Be Destroyed

A reasonable person will not, of
course, condemn these engineers at
once, but rather look for the reason
why such a ridiculous opinion could be
formed. The author worked for more
than six months curing radio interfer-
ence in one of the largest newspaper
buildings in the world, and found that
something was behind this belief. This
“something” is the fact that very often
too little attention is paid to the
grounding of A.C. networks which are
to be made free of radio interference.
This is astonishing because no Institute
of Technology diploma is necessary to
understand what a grounded or an un-
grounded A.C. network means and in-
volves. It is really so simple that any
amateur with little training can under-
stand it in a few minutes.

Grounded or Ungrounded Is the
Question
First, bear in mind that there are
three main systems which are often
used in the average networks.
To begin with, in Fig. 1la, one termi-

Alternating current motors
are used by the thousands for
operating all sorts of house-
hold and other equipment
and they are frequently the
cause of very annoying elec-
trical interference with radio
reception. The author here
describes a number of differ-
ent cures for such interfer-
ence.

Pttt wiaitegiorewvet bt

nal of the interference-producing motor
is directly connected with the grounded
line, often referred to as the “neutral
point of the three wire systems.” This
terminal is thus at ground potential. The
other terminal is connected directly to
one of the main lines, therefore being
at full voltage or potential above
ground. The second case, as shown in
Fig. 1b, is also simple; both terminals
of the motor being connected to the two
main lines are at the full voltage above
ground. The same conditions exist in
the network diagram Fig. lc, but with
the difference that the neutral point
of the power transformer is not ground-
ed, and, therefore, a grounded line
is not available. This makes the
elimination of noise quite a bit more
difficult.

By Wilhelm E. Schrage

How Interference Travels

After becoming acquainted with the
usual systems, we might pay some at-
tention to the normal A.C. motor, and
the method by which such an instrument
radiates interference. As shown in
Fig. 2, a part of the interference
travels along the lines (wires) until
the line capacity is sufficient to atten-
uate (dissipate) it.

However, this is only one course
which the radio interference takes. An-
other part of the interference is travel-
ing into the ground by means of the
motor-casting capacity-to-ground, then
it is led back to the source by means
of the line-to-ground-capacity. Experi-
ence has shown that the ground inter-
feremce causes the most trouble, and we
might easily understand why the ground
question is of great importance if suc-
cessful elimination of -radio interfer-
ence in A.C. networks is desired.

Providing Easy Ways to Avoid
Interference

It is theoretically very simple to keep
this interference from getting into the
radio set via the line, by means of con-
densers, as shown in Fig. 3a; if the
capacity of Cl is greater than the line
capacity, condenser C2 having a much
larger capacity than the motor cast-
ing-to-ground, and the ground-to-line
may induce the interference impulses
not to jump to earth.

Emergency Systems Have t6 Be
Symmetrical
However, this extinguisher circuit
(Continued on page 699)
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These diagrams show how to arrange a symmetrical fixed interference trap on an A.C. motor; also how to connect R.F. chokes to

eliminate interference radiation.
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WAVE

SCOUTS . ..

TWENTY-FOURTH
‘“TROPHY Cup”

Presented to

SHORT WAVE SCOUT

ALBERT J. YOUNG
Port of Spain, Trinidad, B. W. L.

For his contribution toward t};e
advancement of the art of Radio

by

SHORT
AVE
CRAFT

Magazine

24th TROPHY WINNER
71 Stations—All Foreign!

® Each month Short Wave Craft

awards a trophy to one of its read-
ers for his or her efforts in pulling in a
great number of foreign stations and
obtaining verification cards. The twen-
ty-fourth trophy is awarded to Mr.
Albert J. Young, Port of Spain, Trin-
idad, B. W. I. All of the 71 stations
received and verified, were located out-
side of Mr. Young’s native country.
This is an excellent total and Mr.
Young is to be congratulated for his
efforts.

The receiver used was a Crosley 1935
Centurion 10-tube superheterodyne, and
with it was used a duplex doublet an-
tenna of the same manufacture with
a span of 80 feet. The center lead-in
was 20 feet long, and the antenna had
an over-all height of 30 feet. Mr.
Young claims no headphones were used,
nor was it necessary to seek the aid of
a booster or preselector .

NORTH AMERICA

WI1XK—9,570 ke.—Boston, Mass. . .
W8XK—21,540 ke.—Westinghouse Station, Pitts-
burgh, Pa.

Honorable Mention Awards

Joseph Malast, Buffalo, N.Y.
James H. French, Chicago, Ill.
W. Dixon, Baltimore, Md.

@ ON this page is illustrated the hand-

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

It is a most imposing piece of work,
and stands from tip to base 2214”. The
diameter of the base is 734”. The
diameter of the globe is 514”. The
work throughout is first-class, and no
money has been spared in its execu-
tion. It will enhance any home, and
will be admired by everyone who sees it.

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

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

et sbepbeepie et ittt it aeiagl

W8XK—15,210 kc.—Westinghouse Station, Pitts-
burgh, Pa.

W8XK—11,870 kc.—Westinghouse Station, Pitts-
burgh, Pa.

W8XK—6,140 ke.—Westinghouse Station, Pitts-
burgh, Pa.

W3XAL~—17,780 ke.—National Broadcasting Co.,
Bound Brook. N.J.

W3XAL—6,100 ke.—National Broadcasting Co.,
Bound Brook N.J.

W2XAD—15,330 ke.—International General Elec-
tric Company, Schenectady, N.Y.

W2XAF. 9,530 ke.—International General Elec-
tric Company, Schenectady, N.Y.

W3XAU—9,590 kec.—Philadelphia, Pa.

W3XAU—6060 ke.—Philadelphia, Pa.

W8XAL—6060 kc.—Crosley Radio Corp., Cincin-
nati, Ohio.

CJRX—11,720 ke.—Canadian Radio Commission
Winnipeg, Canada.

(Continued on page 691)
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Trophy Contest Entry Rules

THE rules for entries in the SHORT WAVE

SCOUT Trophy Contest have been amended
and 50 per cent of your. list of stations. sub-
mitted must be “foreign.” The trophy will be
awarded to the SHORT WAVE SCOUT who has
logged the greatest number of short-wave sta-
tions during any 30 day period; (he must ha\{e
at least 50 per cent “foreign” statipns). This
period need not be for the immediate month
preceding the closing date. The complete list of
rules appeared in the September issue of this
magazine.

In the event of a tie between two or more
contestants, each logging the same number of
stations (each accompanied by the required
minimum of 50 per cent “foreigns”) the judges
will award a similar trophy to each contestant
so tying. Each list of stations heard and sub-
mitted in the contest must be sworn to before
a Notary Public and testify to the fact that the
list of stations heard were ‘‘logged” over a given
30 day period, that reception was verified and
that the contestant personally listened to the
station announcements as given in the list.

Only commercial ‘‘phone” stations should be
entered in your list, no “amateur transmitters”

or “commercial code” stations. This contest
will close every month on the first day of the
month, by which time all entries must be in
the editors’ hands in New York City. Entries
received after this date will be held over for
the next month’s contest. The next contest
will close in New York City February 29.

The winner each month will be the person
sending in the greatest number of verifications.
Unverified stations should not be sent in, as they
will not count in the selection of the winner. At
least 50 percent of the verifications sent in by
each listener must be for stations located out-
side of the country in which he resides! 1In
other words, if the contestant lives in the United
States at least 50 percent of his ‘‘veries” must
be from stations outside of the United States.
Letters or cards which do not specifically verify
reception, such as those sent by the Daventry
stations and, also by commercial telephone sta-
tions, will not be accepted as verifications. Only
letters or cards which “‘specifically’”’ verify re-
ception of a ‘“‘given station,” on a given wave
length and on a given day, will be accepted! In
other words it is useless to send in cards from
commercial telephone stations or the Daventry
stations, which state that specific verifications
will not be given. Therefore do not put such

WwWWWwW.americanradiohistorv.com
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stations on your list for entry in the trophy
contest !

SHORT WAVE SCOUTS are allowed the use
of any receiving set, from a one-tuber up to one
of sixteen tubes or upwards, if they so desire.

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

In order to have uniformity of the entries,
when writing or typing your list, observe the
following routine: USE A SINGLE LINE FOR
EACH STATION ; type or write the entries IN
THE FOLLOWING ORDER: Station call let-
ters: frequency station transmits at; schedule
of transmission, if known (all time should be
reduced to Eastern Standard which is five hours
behind Greenwich Meridian Time) ; name of sta-
tion, city, country; identification signal if any.
Sign your name at the bottom of the list and
furthermore state the type of set used by you to
receive these stations.

—— v e
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WHATS New

SHORT WAVE CRAFT for MARCH, 1936

The short-wave apparatus here shown has been carefully se-
lected for description by the editors after a rigid investiga-
tion of its merits

In Short-Wave Apparatus
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The new HRO Jr. promises to become very popular with our
“Ham” friends—it may also be used for general short-wave
reception by “Fans.”

The HRO Ju"ﬁior

By Arthur H. Lynch

coil assembly, covering all the frequencies in the 10 and 20
meter amateur bands, as well as all the frequencies between.
This assembly is made as a part of the unit for the reason that
it is necessary to match these coils to the receiver at the fac-
tory and they will, therefore, not be interchangeable. Coil as-
semblies for the other bands, however, do not require this fac-
tory matching and may be picked up from regular stock, at any
time and they are interchangeable.

A distinet advantage of this arrangement is found in the fact
that the original coil assembly and one other coil assembly will
permit the amateur radio phone operator to cover all of the
bands in which he is interested, by the use of two coil as-
semblies and it will permit the operator who is interested in
CW to take care of his requirements with the original coil
assembly and one other. For the phone operator, the as-
sembly provided with the receiver will cover, in addition to
interfering frequencies, the 10 and the (Continued on page 693)

@ A NEW receiver which will have more

than an ordinary appeal for amateur
operators and short-wave broadcast listen-
ers alike has just been announced. This
receiver incorporates the same circuit and
the same number of tubes as the now
famous HROQO Communications type re-
ceiver. Some of the features found in the
HRO have been eliminated in this new re-
ceiver because they are not necessary for

l —_— GANGED
2870a 687

certain types of reception and their elimi-
nation has resulted in a very material re-
duction in the price.

The new receiver is provided with con-
tinuous band-spread and the spreading of
stations on the dial is greater than is pos-
sible with the FB7A and FBXA receivers

when band-spread coils are employed.

Ideal for Amateur Operators

The receiver will be supplied with one

e e e o A ettt A AP A A At A A e A A A i A A A A A A PO OO OOOWDOOW DG
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@ REGENERATIVE receivers have al-

ways been popular with short-wave en-
thusiasts because of their efficient opera-
tion and ease of construction. This re-
ceiver will operate on either A.C. or D.C.
efficiently. All equipment necessary to

working volts)

The Cosman Four Has Bgnd-éwitch

ply circuit consists of two 25 mf. (200 D.C.
electrolytic
and a 23 henry filter choke. An additional

condensers,

build this model is of standard design and
can be purchased from almost any radio
outlet.

Two of ‘the new type 6K7 metal tubes
are used to provide greater “gain.” One
is employed in the R.F. stage and feeds
into the second electron-coupled regenera-
tive detector. A 43 type power pentode
tube is used in the output stage, with a
2575 acting as a rectifier. The power sup-

.1 mf. condenser is connected across the
line to eliminate modulation hum.

The simple continuous band-spread ar-
rangement used will aid in tuning in the
congested amateur bands. For this pur-
pose there is employed a 25 mmf. variable
condenser in parallel with the 140 mmf.
main tuning condenser.

Examining the circuit still further will
disclose the fact that a phone jack has
been inserted to

e |
CLINE RESISTOR.

w1

GND. ANT 100 3 MEGS 01 provide headphone
MME 100 / reception. A stand-
’ \ ~ ard five-band
oL n switch coil assem-
Vi bly is used to
- cover the bands
from 15 to 550
(5 wice meters. It must be
1\ ourpur (Continued on
x&eﬂ% : page 703)
300
OHMS :
. LINE E ?4“'; =
B éord) T, -~ Here’s the hookup
A,C}D,C 3 3000 oum e at the left for the

Cosman-4, suitable
for general short-
wave reception.

Photos above show front and rear views
of the Cosman-4. This set has a switch to
change the bands. (No. 517)

Names and addresses of manufacturers of apparatus described on this and following pages furnished upon receipt of 3-cent stamp; mention No. of article.
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Outside view of the new Lafayette 5-Meter
Mobile Transmitter. (No. 518)

® THIS new 5-meter transmitter is a

“highly efficient “mobile’” five-meter
phone transmitter that was developed to
cover a definite amateur requirement—a
portable transmitter—and yet have maxi-
mum ﬁex1b111ty as regards usage. How-
ever, in working towards this end, several
newdand de51rab1e features were incorpo-
rate V

Designed for Fixed or Mobile Stations

Aftér recognizing the demand for this
type of transmitter our problem became
one of desxgnmg a unit which could be
operated in an automobile on the move, or
at a fixed station having either commercial
current or a storage battery. This was
accofnplished by employing a dynamotor
converter operating from a six-volt storage
battery to furnish the 300 volts at 100
milliamperes, necessary for the high volt-
age. Filament supply is obtained from the
same storage battery driving the motor
element of the dynamotor.

WAVE CRAFT for MARCH,

1936

A NEW
5-Meter

Transmitter

By Frank Lester, W2AMJ

200 MMF. 200 MMF.
ST
ADJUSTABLE e T ADJUSTABLE

. o
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PLUG-IN COIL
T T AssEmBLY

mPuv TERM.STRIP  INPUT TERM. STRIP |

| 1 i
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e
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l o 200
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T2y 314 [ 2y 37 44] |
GENE- = | o wy & b |
1015 H., 125MA. ] = = [
.
e 3.8, MIKE
/8~ 0 B.MIKE SOOMM LINE

SUGGESTED FILTER. T B2 INSERTED AT XX

The hookup of the parts used on the 5-

Meter Mobile Transmitter is very simple

to follow as the above diagram shows—

and it sure does “step out and go
places.”

WU W W W W W W W W W N S

Here we have a chance to note the very
neat appearance and good design of the
5-Meter Transmitter.

With 100-volt, 60-cycle alternating cur-
rent available, a power supply is substi-
tuted for the dynamotor unit. Like the
latter unit this supply should be capable
of furnishing approximately 300 volts at
the specified current drain, and in addition,
6.3 volts for filament supply.

An Excellent Emergency Transmitter

With the power problem handled in this
manner we have a transmitter that can
be operated in an automobile using the
car’s battery, or in a fixed station using
either a storage battery or commercial cur-
rent. Incidentally, being independent of
commercial current, it also makes an ex-
cellent emergency transmitter. A roving
station comprising this transmitter, a suit-
able receiver and the converter, can be in-
stalled in a car and moved from “point-to-
point” for communication maintenance, re-
gardless of power line conditions.

(Continued on page 695)

A s

Latest Dzsugn In Superheterodynes

@® PRESENT day receiver design is a far-

flung cry from that of some few years
ago. Nowadays if a set does not employ
the superheterodyne circuit, metal tubes,
more than one reception band, automatic
volume control and push-pull output—it is
not considered to have the requisite fine
features that tend to make up an efficient
receiver.© Thus, a glance at the present
circuit gives an idea of the latest super-
heterodyne, which features all of the most
desirable features that are essential for
variety reception, good pick-up and high-
quality reproduction.

Not only are the conventional broadcast
programs (200 to 550 meters) available
with this receiver, but “police” and “ama-

By Louis Pouy

teur” calls and “foreign” short-wave recep-
tion as well. The programs of three bands
are always at the finger-tips of the listen-
er, a selector switch permitting .instant se-
lection of the band desired. The tuning
ranges of the three bands are: 175 to 550
meters, ' 55 to 175 meters and 15 to 55
meters. While CW code signals are not
available with this receiver, the amateur
enthusiast will find that the phone recep-
tion is plentiful, truly a delight to listen
to. Remarkable sensitivity and selectivity
are the factors which are responsible for
}:)hisd set’s amazing efficiency on all three
ands.

Real distance-getting and fine tuning are
facilitated by the dual ratio 4-inch air-
plane tuning dial which is employed. Hair-
splitting tuning is essential, all short-wave
men will agree, on the short-waves, and
this is made possible by the use of a sep-
arate knob which controls the 250-1 ratio,
and which actuates a second-pointer. For
ordinary broadcast a knob which allows a
25-1 ratio tuning is employed. All figures
on the dial are large and clearly legible,
besides actually locating the dial position
of the station by frequency.

The receiver is thoroughly shielded in
every sense of the word. Thus, the critical
“Fan” will find that not only are metal
tubes employed throughout, but each coil,

(Continued on page 695)

0.5-MEG.
00s- ¢S oo aw /F8
MF

: :

™4

I

HOV AC

 IF:456KC

SW. & R = GANGED

casts, etc. (No. 519)

Dlagram for the new Roland 9- tube superheterodyne receiver, intended for general ‘short-wave reception, European S-W broad-

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

[T

High Power

H36.

Compact Electrolytic

ser, H37.

Lightweight Transmitting Con-
denser, H38.

Pentode Socket,

SHORT WAVE CRAFT for

New Socket for Power
Pentodes, H36

the new 200 watt power
pentodes, recently put on the
market by the various tube
manufacturers, such as the 803
and the 28, the Bud Radio Co.
have deslg,ned a very efficient
socket. It is constructed around
a hig‘h grade ceramic  base,
and has five positive- gripping,
wedged-type pin sockets. All
parts are nickel-plated brass and
of heavy enough construction to
reduce losses to a minimum.

For

Compact Multiple Condenser,
H37

The Aerovox Corp. have re-
cently introduced a new compact
multiple type electrolytic con-
denser. These are made in 450
volt operating voltage rating,
and 525 volt peak surge. Its
relative size can be realized by
comparing it with the size of
the screw-driver. They are
mounted in heavy cardboard con-
tainers, and designed to give
long, useful service.
Conden- Transmitting Condenser H38

For those who desive light-
weight and efficient split stator
transmitting condensers, this
new and well-designed condenser
should be extremely valuable. It
has a capacity of 100 mimnt. per
section. The plates are all high-
ly polished with rounded edges,
assuring a very high break-down
voltage. The insulation losses
have been kept down to a mini-
mum through the use of only two
narrow strips of micalex which

M

support the stators. This is well
suited to high-efticiency “low C”
amplifiers, especially on the
higher f1equenc1es

Square Panel Meter, H39

The Triplett Electrical Instru-
ment Co., have recently intro-
duced a new line of meters, being
totally different in appearance
from the usual round meter.
These new so-called “square”
meters, have an over-all width of
4% inches, are 3 15/16 inches
high, and designed to mount into
a round hole 23; inches in diam-
eter. They are made in both
A.C. and D.C. models for various
purposes and will lend a pleas
ing appearance to any piece of
radio or electrical equipment
wherein meters are necessary.
The photograph clearly shows
the general design and character
of the new square meter.

Super- het Plug-in Coils, H40

Amateurs and experimenters
have long experienced difficulty
in constructing coils for super-
heterodyne receivers because for
proper tracking, the two coils
should be of different sizes. Bud
Radio, Inc., are manufacturing
a complete set of 8 plug-in coils,
1 for the oscillator and 4 for
the first detector, covering a

ARCH,
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range of from 13 to 200 meters.
They have the proper number of
turns and assure a fair degree of
aceuracy in tracking. These
coils are waund on small forms
having an over-all body length
of 2% inches, and a diameter of

1% inches. They are designed
(Continued on page 703)

Amplifier Foundation, H41.
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New é Metal Tube T.R.F. Receiver

@ IT IS unquestionably true that the most

widely used short-wave receiving set to-
day is of the regencrative type, employing
one stage of tuned radio frequency. With
the advent of the new metal tubes, it is
now possible to build a tuned R.F. receiver
which not only surpasses the performance
of its older brethren, but provides the lat-
est in high gain T.R.F. receivers. The
new Royal “Pro 6”7 has a pgreat many
features not found in the average receiver
of its type. First of all, it is built in a
very heavy steel cabinet, measuring 8
inches high, 83, inches deep, and 19 inches
long. Within this cabinet, and on the
chassis, is mounted everything concerned
with the receiver. No separate power-sup-
ply, filters, speakers or boosters are neces-
sary. Six legitimate metal tubes are uwd
one is a 6K7 used in a “high-gain” R.F.
stage, which has an inductive padder and
provisions for either a ‘“doublet” or “an-
tenna-ground” combination. The gain con-
trol for this R.F. stage is located in the
cathode lead. This stage is inductively
coupled to the detector, which is also a
6K7. The 6K7 detector, however, is not of
the self-regenerating type but has a second
tube which is a 6CH triode so connected
that regeneration is brought about inde-
pendently of the detector, providing
maximum stability and smoothness of re-
generation control not found in the aver-
age set. From this detector, we go into
the first audio stage which is resistance-
capacity coupled. This is also a 6C5 triode.

When the receiver is used in communi-
cation, a switch connected between the
grid of this tube and ground permits the
set to be shut off when “standing by” or
transmitting. In the plate circuit of this
first audio amplifier is connected a phone
jack, permitting the use of earphones in-
dependently of the power amplifier. The

The next issue—will be
a special "Fan' number,
with plenty of articles of
interest to the "Ham".

second resistance-capacity coupled ampli-
fier stage is a 6F6 pentode. These two
stages of audio amplification, together
with the high R.F. gain of the receiver,

permit full loud speaker reception on even
the weakest signals.

The power-supply consists of the usual
transformer and a 5Z4 metal-shielded rec-
tifier. Sufficient filtering is used to render
the power supply humless. The receiver
uses plug-in coils which can be obtained
for a complete range of 93 to 625 meters.
Constant band-spread is provided over the
entire short-wave spectrum through the
use of a separate tuning dial, permitting
band-spread at any particular frequency
within the range of the receiver.

This article has been prepared from data
supplied by courtesy of the Harrison Radio
Co.
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Very efficient, smooth-working circuit developed for the Harrison Royal “Pro 6.”
(No. 520)

Names and addresses of manufacturers of apparatus on this and following pages furnished upon receipt of 3 cent stamp; mention No. of articte.
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A Short-Wave Stations
of the World

Monthl
Complete List of Broadcast, Police and Television Stations

AND

REVISED

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

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

and can therefore be identified by the
average listener.

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

Please write to us about any new sta-
tions or other important data that you

669

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

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

Around-the-Clock Listening Guide

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

ance of these simple rules will save time.

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

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

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

Short-Wave Broadcasting, Experimental and Commercial Radiophone Stations

NOTE: To convert kc. to megacycles (mc.) shift decimal point 3 places to left: Thus, read 21540 kc. as 21.540 mc.

21540 ke. WS8XK | 19345 kec. PMA | 17810 kc. PCV | 16233 kc. FZR3 | 15260 kc. GSI
-B- 13.93 meters -B,C- 15.51 meters «Ce 16.84 meters .C- 8.48 metors -B- 19.66 meters
WESTINGHOUSE ELECTRIC BANDOENG, JAVA KOOTWIiJK, HOLLAND SAIGON, INDO.CHINA DAVENTRY,
PITTSBURGH, PA, Calls Holland early a.m. Calls Java, 6-9 a. m. Calls Paris and Pacific isles B.B.C., BROADCASTING
7-9 a.m.; relays KDKA Broadcasts Tues., Thur., Sat., HOUSE. LONDON, ENGLAND
71520 k WIXE _10:00-10:30 a.m. lr;a_u;z-l_-__ 17790 kc. GSG | 15880 kc. FTK 12:15-2:15 p.m.
Cs 19220 kc «B- 16.96 meters .C- 18.90 meters
-B- 13.94 meters -C- 15.60 meters B.B.C.,DAB\,Isg‘II;‘(:YASTING ﬁfknésssi?fsn‘%"oi‘n?ﬁ :-115-250 !9(27' mxe\!s]'XAL
ATLANTIGG%%%ADCASTING LAWRENCEVILLE, N. J. HOUSE, LONDON. ENGLAND - BOSTON, MASS.
485 Madison Ave., N.Y.C. Calls_England, daytime 6-8:45 am. 15810 kc. LSL Irregular, in morning
__Irregular 8 a.m.-12 n. 109.160 |I5(§e' oters GAP 137780 luf;(t:w*YV:;XAL 'Hcdm.lNc;'a'giw.:°;§°§sssuT|NA 15245 kc. %
- a «B. . alls «B-
21420 ke. | WKK | nugflefidiine | Suamolfl o, op. | _orat ans By awtime_ | *® opgfifodiiiae
Aetebiies’s 18970 k GAQ | o W02 Balh i sun. | 15760 kew  JYT | sorice . ' Routndirus
LAWRENCEVILLE, N. J. C. o amel pm . rvice de fa Radiodifuslon
Calls Argentina, Brazil and -C- 15.81 meters U L e e 19.04 meters ) lé55v| i aussmann
Peru, daytime RUGBY, ENGLAND 17775 k PHI KEMIKWA.CHO, CHIBA- GLEULEE 2
21080 kc.  PSA | Taatn i mornings _ | 1449 KC trregular I late atternoon | 15220 kea W PCJ
Ce > HuiZEN, HOLLAND and early morning : .
Wio DE JANEIRO, BRAZIL !.98'830 'I5(g3. O PLE Uied irepuarly 156é0 ke JVE B;’fhvdug’.\':'ér}n;g:&tgkon
, BANDOENG, . .
Works WKK_Daytime catte Rotand. early o m. | 17760 kc. wW2XE | -c- \AS1E meters AU &L am
21060 'kfl . WKA 18620 kc. GAU -AB'ELANT:g.ngn(l]e;elsscAsTlNG Phones ]!V’l 3-5 a.m. Wed. 7-11 a.m: '
-C- 4.25 re -C- : CORP.
LAWRENCEVILLE, N. &  rudSy! eNaLAND 485 Madison Ave., N.Y.C. 15620 kc. JVF | 15210 kc. ¥ WSXK
Calls England Calls N. Y., daytime Irregular 11 a.m.-1 p.m. -C- 19.2 meters
noon 18345 ke FZS | 17760 k DJE NAZAKI, JAPAN "WESTINGHOUSE ELECTRIC
Phones U.S., 53 a.m. & 4 p.m.
21020 kc. LSNG6 | c. 16.35_meters i C. - PITrsHUSGH PA
-B 16.89 meters 15415 k K o . .
.Ce 14.27 meters SAIGON. INDO-CHINA BROADCASTING HOUSE Ce W 9 a.m.-7 p.m.
HU%LWG#A\V’cA“' Phones Parls, early morning BERLIN, GERMANY .C- 19.46 meters Relays KDKA
alis N. Y. C. 8-11:30 a.m. DIXON, CAL. YV VR T
8 a m-5p m ?-08.340 'Ie(g:e- meters WLA 17760 kc lAc Phones Hawaii 2-7 p.m. 15200 kc- *DJB
20700 kc. LSY | UAWRENCEVILLE N. 3 | -c- 16:89 meters 15370 kc. Y HAS3 | PiroancisTiNG House
-C-. 14.49 meters PISA, ITALY _B- .52 meters BERLIN, GERMANY
MOANI;I-GEEIE'IBIANNAD‘ 18310 kc. GAS Calls ships, 6°30-7:30 a. m. Bl:iDAPEsT. HUNGARY 3:45-7:15 a.m., 8-11:30 a.m.
Bro: sts Sundays, 9-10 e.m.
T ety O gttt 17310 ke WXL | Feniet WG | 15180 ke. GSO
20380 kc GAA I ELEA T -X- 17.33 meters C. ) -B- 19.76 meters
. 18270 kc ETA NATIONAL BROAD. CO. -C- 19.53 meters DAVENTRY
-C- 14.72 meters . BOUND BROOK, N. J. DIXON, CAL. B.B.C., BROADCASTING
c‘:lUGABY' tEINGLeNDII «Ce £6.42 meters Tests Irregularly Phones Pacific Isles and Japan o AT
rgentina, raz' " ’
als A ornings ’ P. O. %ﬁ;gég.:;}ngcyl%sggmm 17120 kec. WOO | 15330kc. %« W2XAD irregular
10000 T 2o .C- . -B- 19.56 met a9 / i
19900 kc. LSG Irregularly ¢ o l'{'.SZ&.A?.tM(‘f'(“)..J GEEE'éntc%k"g"y’f?*&" go. | 15140 kec. *GSF
C. ) t ) EAN E, N.' J. » N Y. -8- 19:82 met
© woyte o, e FTO calls ships WGY dally, 2:3 pm B.B.C ORENTEY: e
Tests Irrogularly, daytime AR L 17080 kc. GBC Sun. 10:30 a.m.-4 p.m. HOl'Js(;Eé}sONngool\!l.sEal‘Jn(iLAND
19820 kc.  WHKN 18200 kc. GAW | *® RruchY, eNGLAND 15310 kc. GSP | o0 ke 2 HVJ
o awrtNCEVILLE, N. 1 -C- 0 1048 motors W Cailogetine - DAVENTRY 135 — |I: 23' ot 2 bt
» « do eBe 5 meters
Calls England, davtime G B YN v time 16270 kec. WLK | B88.C. BROADCASTING B A
G- ONDON, ENGLAND 245 a.m.
19650 kc. LSN5 | 18135 kc. PMC | C{\wrenctviele n. o LON D egular 1030 to 1988, &,m-» excont
S RLING ST R enTINA | 7O BANDOENG, TAVA LD Sat. 10-10:45 a.m.
LINGHAM, ARGENT Phoc ANDOENG. JAvA Arg.. Braz., Peru, daytime 15280 kc. D.'Q 15090 k RKI1
19600 ko. _ LSF | 18115 ke,  LSY3 | 16270 ke~ WOG | ®h000fi8 Tt ouse | o. AL
) C. -C- 16.56 mat. «C- (8.44 meters BERLIN, GERMANY MOSCOW. U.S.S.R.
-C- 15.31 meters MONTE GRANDE OCEAN GATE, N. J. 12:30-2_a.m. Phones Tashkent near 7 a.m.
MONTE GRANDE, ARGENTINA ’ Calls England, — and refays RNE on Sundays
Tests ﬁg(:fll:r'll';' ':layﬂlm Tests irregularly morning and early afternoon 15270 kc. *WZXE irregularly
1_9355_k0- FTM_ 1‘;8040 |I5(g3' t GAB 1(;6240 |!;(4g. t KTO .E.ELANTI'%::%‘RE%%%ASTING 105070 ll(s(s:).l meters L
[N 1Y X g ) H meter . «G- A (-
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GENEVA, SWITZEHLAND
Brondcnsh irregularly

14530 kc. LSN

20.65 m
HURLINGHAM AHGENTINA
__Ca s _ .v.c. afternoons

14500 kc. LSM2

-C. 20.60 meters
I-lcURLlNGHAM AHGENTINA
_Calls Rlo and Europe daytime

14485 kc. TIR
“C. 2071 mete
CARTAGO, COSTA RICA

Amer. & U.S.A
aytime

14485 kc. HPF
«Ce 20.71 meters

PANAMA CITY, PAN.
Phones WNC daytime

14485 ke.  TGF

-C- 20.79 meters
GUATEMALA CITY, GUAT.
Phones WNC d daytime

14485 kc. YNA

«C- 20.71 meters
MANAGUA, NICARAGUA
Phones WNC daytime

14470 ke. WMF

-Ce. 20.73 moters
LAWRENCEVILLE, N. J.
Phones England
mornlnc and atternoon

14440 kc. GBW

-C- 20.78 meters
RUGBY, ENGLAND
Calls U.8.A., afternoon

13990 kc. GBA

oCe 21.44 meters
RUGBY. ENGLAND

_Buenos Alrel.. i

13610 kc. JYK

-C- 22.04 meter

KEMIKAWA. CHO CHIBA-
KE JAPAN

Phones Calltornln til it p. M

13585 kc. GBB

-Ce 22.08 moters
RUGBY, ENGLAND

Calls
Enypt & Canada, afternoons

13415 kc. GCJ
-C- .22.36 meters
RUGBY, ENGLAND
Calls Japan & China early

Phones Cen.
on D

Is
late afternoon

morning
13390 kc. WMA
«Ce 22.40 meters

LAWRENCEVILLE, N. J.
Phones England
morning and afterncon

13345 kc. YVC

-C- 22.48 m
MARACAY, VENEZUELA
Calls Hialeah daytime

13075 kc. VPD

-Xe 2294 m
SUVA, FIJI ISLANDS
Daily exc. Sun. 12:30-1 30 a.m.

12840 ke. WOO

-Ce 23.36
¢ OCEAN GATE. N. 3.

S Calls ships
12825 kc. CNR
DIRECTOQR GENERAL

-B, C-
Telegraph and Telephone
Stations, Rabat, Moroceo
Broadeasts, Sunday, 7:30-9 a. m.

12800 kc. IAC

«C- moth-lY
Calls (tallan ships, morninge

PISA

Sun. 6.9, 10-11 a.m,,
Mon. 9-10 p.m., Wed. 6-7 a.m.

11991 kc. FZS2

«C- 25.02 meters
SAIGON, INDO-CHINA

____Phones Parls, morning

11955 kec. ETB

«C- 25.09 m

ADDIS ABABA ETHIOPIA

See 18270 ke.
1x1950 kc. KKQ

25.10 meters
80LINA8. CALIF.
Teats, Irregularly, ovenings

11940 kc. FTA

«Ce. 25.13 meters
STE. ASSISE, FRANCE
Phones CNR morning,
Hurllnuham Arge., nights

11880 *

I
25.23 meters
“RADIO COLONIAL"”
PARIS, FRANCE
4-5 a.m., 11:15 a.m.-6:05 p.m.
11870 kc. % WSXK
-B. 25.26 meters
WE.TlNGHOUSEc%LEcTRIO
PITTSBURGH PA.
5-9 p.m,
Frl. tIll 12 m
_Relays KDKA
11860 kc. GSE
-B- 25.29 meters
DAVENTRY,

B.C.. BROADCASTING
HOUSE LONDON, ENGLAND
9 a.m.- |z n.
11830 kc. W2XE

-B. 25.36

meter
ATLANTIC cBROADcASTING

P
485 MADISON AVE.. N. V. C.
Relays WABC 6- 8 p.m.

11820 kc. ‘GSN
-B- %5A38 meters

B.B.C., BROADCASTING
HOUSE.
LONDOIN EINGLAND

rregular
11810 kc. *2R0
-B- 25 4 rAnetm

Vla Montello 5

ROME, ITALY
8:15-9 a.m., 9 15-11 am. 18:30

_a.m.-12:15 p
11800 kec. CO9WR
oXe 25.42 meters

P. 0. Box 85

SANCT! SPIRITUS,
CUBA

4-6 9-|II pm

11790 kc. W1XAL
1 -B- 25.45 meters
BOSTON, MASS.

Sun. §5-7 p.m.
11770 kc. DJD
-B- 25.49 meters

BROADCASTING HOUSE,

RLIN, GERMA

_ 12-4:30 p.m.
11750 kc. % GSD
-B- 25.563 meters

DAVENTRY,

B.B.C.. BROADCASTING
HOUSE ILZO?ISD?N. ENGLAND

11730 ke.  PHI

-B- 25.57 meters
HUIZEN, HOLLAND
Daily exe. Tues. and Wed. 810
a.m., Sat, and Sun. 8-11 a.m.

Phones around 3 a.m,

11413 kc. CJA4
.c- 2628 m

oter
DRUQMMONDVILLE.
Tests with lAustnlla Irreguiarly

evening
11200 kc. XDJQ
«B. 26,79 meters

BOX 2825,
EXICO CITY, MEX.
Dally 5:30-6:30 p.m., 10 p.m.e
12 m. Relays XEW.

11050 kc. ZLT4

-C. 27.15 motors

WELLINGTON, N. ZEALAND
Phones Australia and England
early a.m. Also broadcasts tr-
regularly on _Sunday, 9-10 a.m.

11000 kc.  PLP

-B-C. 27.27 meters

BAN DOENG JAVA

Relays NIROM programs 5:30-11
a.m. irregular on Sundnys

10770 kc. GBP

-C- 7.85 meters
RUGBY. ENGLAND

Calls
Sydney, Austral. early a. m.

10740 kc. *JVM

-B,C- 27.93 meters
NAZAKI. JAPAN

Tues. and Fri. 2-3 p.m.,
and Thurs, 4-5 p.m.

10675 kc. WNB
-C- 28.1 meter

LAWRENCEVILLE N. 1.
Calls Bermuda, dnytlme

10670 kc. *CEC

-C. 28.12 meters
SANTIAGO, CHILE
Broadcasts Thurs., Sun.

8:30-9 p.m., Dally 7-7:15 p.m.

10660 kc. JVN

-B,C- 28.14 meters
NAZAKI, JAPAN
Phones Europe 3-8 a.m.
Mon. and Thurs. 4-5 p.m.
Dally 12 m-t a.m.

10550 kc. WOK

«Ce 28.44 meters
LAWREN%E‘VILLE. N. 4.

n
_A_r_g_c_.._Braz..o lg:ru._nl_uhtl
10520 kc. VLK
-C. 28.51 meters
SYDNEY, AUSTRALIA
Calls Rugby, early a.m.

10430 kc. YBG
MEDAN. SUMATRA

«C- 28.76 meters
5:30-6:30 a. m., 7:30-8:30 p. m.
10420 kc. XGW
«C- 28.79 meters
SHANGHAI, CHINA
Calls Manlla and England, 6-9

Mon.

a. m. and Callfornia late evening.

10410 kc. PDK

-C- 28.80 meters
KOOTWiJK, HOLLAND
Calls java 730-9:40 a. m.

10410 kc. KES

X 28.80 meters
BOLINAS, CALIF.

Tests evenings
10350 kc. LSX

-C- 28.98 meoters

Tests Irregularly 8 p.m.-12 mid-
night.

10330 kc. *ORK
-B-C.  20.04 meter:
RUYSSELEDE. BELGIUM
Broadeasts 2:30-4 p

10055 kc. ZFB
CuamiiFeh " EErmupa
Phones N. Y. C. daytime

10042 kc. DJJ

-C. 29.87 meters

ZEESEN, GERMANY
Works with Central America and
broadeasts Irregularly 2-4 p.m.

9950 kc. GCU
«Ce 30.15 moters

RUGBY, ENGLAND

_ Calls_N. Y. C. evening

9890 kc. LSN

-C- 30.33 meters
HURLlNGHAM. ARGENTlNh

Calls New York. svenings

9870 kc. WON

-C-. 30.4 meters
LAWRENCEVILLE, N. J.
__ Phones England, evoning

9860 kc. wEAQ
-B- 30 43 metcrs
MADRID. SPAIN

Dally 5:15-9:30 p.m.;
Saturday also 12 n.-2 p.m.

9840 kc. JYS

“X-  30.49 meter

KEMIKAWA-CHO. cmaA-
KEN. JAPA

Irregular. 4-7 l m.

9800 kc. LSE

-0- Gl meters

Tests Irregularly

9790 kc. GCW

«Ce. 30.64 meters
RUGBY, ENGLAND
Calls N.Y.C., evening

9760 kc. VLJ-VLZ2
-C- 30.74 m
AMALGAMATED WIRELESS
OF AUSTRALIA
SYDNEY, AUSTRALIA
Phones Java and N. Zealand

early a.m.
9750 kc.  WOF
-C- 30.77 meters

LAWRENCEVILLE, N. J.
Phones England, ovenlnu

9710 kc. GCA
C RuGBY. ENGLAND
Calis Arge. & Br Brazil, evenings

9675 ke, DJI
C- Zeeskn, GERMANY

Works with Africa and broad-
casts irregularly 5-7 p.m.

9635 kc. %2RO

-B- 31.13 meters
E.1.A.R.. ROME. ITALY
M., W., F.. 6-7:30 p.m
Tues., Thurs., Sat, 6-7:45 om.
Dally 1:30-5 p.m.

9625 kc. wCT1AA

31.17 moters
LISBON, PORTUGAL
M., W, F. 6-7:30_p
Tues., Thurs., Sat. 6-7 45 pm
Daily (.30-5 p.m.

9595 kc. ~ wHBL
GUE OF NATIONS

-B- e 31.27 meters
GENEVA, SWITZERLAND
saturdayn. 5:30.6:15 p. M.

Mon. at (:45 a.m.
9590 kc. HP5J
-8- 28 ln oters

APA DO 867

PANAMA CITY. PANAMA
11:45 a.m.-! p.m., 7:30-10 p.m.

670 SHORT WAVE CRAFT for MARCH, 1936
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