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World Globe
No. 147

12" Qlabe. New morlel
—equlpPed with waod-
en floor stand finished
in wainut.  Height
overall 23". Globe
constrneted with half
weridlmi. New Workit
Giehe Handbhook in-
cludet FREE. &
marvelons buy., Never
lise o floor model
Globe been sold at
such u low price
Rhipplg weight 9 lbs
PRICE

S4.15

F.0.B. Chicago.

Gentlemen:
1 received the World Glohe amd am

certainly well pleasell with 1ty com
pleteness, appearance and its usefulness.

Short wave listeninz has become a |J}
hebby with me, and this \World Glohe |fi
is a necesrury accessory to any shorl \ |
wave lisrener or. for that matter, to

any hohe.
P. C. ELLIS. Supt.
Laboratory—19%th and Camp-

bell Streets, IKansas Clty, Mo.

No. 99

ORDER YOUR
CLOBE TODAY

WORLD GLOBES

FOR SHORT WAVE ENTHUSIASTS

NOW AT LOW PRICES

HESE remarkable globes, executed in fourteen colors, are absolutely indispensable for short
wave fans. Notable amone the numerous features of these world globes, is that a damp
cloth auickly removes all dust and water does not harm the surface.

Short Wave fans are enabled to determine correct time in various centers of the world with the
aid of these maps; distances from city to city can be accurately established.

There is a sraduated ‘“Merldian’™ scale of black enameled metal with the 8’ and 12” globes. An additional

r?ml:re is Il‘l’-o niovable hour scale found at the north pule—thls fucllitates determining the hour In any part
of the wor

Only on a globe of this size is it possible to get an accurate picture of countries and their relative positions te
each other. You will actually be amazed when You cotupare distunces—(rom Neéw York to Moscow! from
Cape Town to Toklo. from |05 Anzeles to Itio de fanelro. ete. A flat map i3 deceptive for measuring, but take
a small string aml streteh it across the globe. from vily to elty. and you have the correct distances.

tiere are globes that add dignity to home. office, studiv or laboratory—a globe that evervone would Le proud
10 PIISSEsS,

Each world globe contalns a lsting of over 7.500 citles in nations the world over.
natlonal ;.emzraullit. standards—ali globes ure of 1834 production.
GI.OBES TODAY

spelllngs conform to inter-
GET ONE OF THESE FINE WORLD

World Globe No. 99

9" Globe, equipped with sturdy, black metal base
and full meridian. Same ball as our No. 139 but
reduced 3§ in size and scale. Included with globe
iz new!ly printed world Globe Handbook FREE.
Slupplng weight 6 1ba.

PRICE

$2.05

F.0.B. Chlcaye.

World Glohe No. 47

7" Globe, equipped with sturdy metal
base and half nerldian.  Index to
countries of the world by latitwle and
longitude shown on base.  Shipping
welght 2 Ibs,

PRICE

$0-9° F.0.15. Chicago.

SPECIAL
THIS
' MONTH

World Globe No. 139

12“ Qlobe, equipped with sturdy, black
metal base and half meridian. Con-
tains over 7,500 names and cities.
Spellings conform to authoritative
world standards. Hundreds sold to
many short wave fans dyrlng the last

year. Copy of World Glohe Handhook
Im:luded FFIEE Shipping welght 8
No. 139 1hs.

SHORT WAVE CRAFT

49 Hudson Street. New York, N. Y.

Gentlemen :
tance of $. . for
the following ‘World Globe.

{ ) Werld Globe No.

( ) World Globe No.

9 @ $2.05
117 4r 3115

lf it contains cash, stamps or currency.
SHIPPED FROM OUR \\Mu-:uoUSl—:
F. 0. B. FtOM THAT CITY

( ) World Globe No. 47 @ $0.90

{ ) World Giobe No. 139 @ $2.95
Name ..... e PR RSS— m—
U T Yo TR | o S—— Ay ——————
Gt PP G AT e S Y | IS State. .......

Fm——————————————— ——— — -

SWC-4-35

Enclosed you will find my remit-
which please ship me

Send remittance in ehcck or muney arder—register letter
GCLOBES ARE
IN ClI1CAGO—~

2 95 F.0.8. Chicayo.

All globes are earefully packed in original
cartons assuring safe delivery. QRDER BY
NUMBER. Send check or money order, Plus
sufficient postage for delivery by parcel post. Globes are shipped from our Chicago

warehouse. Register letter if it contains eash. or currency Or stfmps If preferred.
specify that shipment be sent express colleet.  ALL ORDERS ARE FILLED
PROMPTI.Y

ALL GLORES S1HIPPED IMMEDIATELY

SHORT WAVE CRAFT % HUDSON STREET,

NEW YORK, N. Y.

www americanradiohistorv com
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J. E. SMITH, Pres.
National Radio Institute

HERES

PROOF

Good Position Station
WSMK

**I have a Rood Jjob,
make a nice salary. and
all my smccess i3 due
to N.R.L. 1 am_ oper-
stor of Station WSMHK.
T highly recommend the
N.R.I. Course, 1t en-
shled me to Dpass the
Government examination

for an rator’'s -
JOIIN HAMDUK. Jr., 21

cense.’”
Gerard Avenue, Bouthern Hills. Day-
ton, Uhlo.

$18 a Week In Spare Time

*“Although 1 am doing
only spare time Radio
work. 1 have averaged
$18 a week, 1 Tecom-
mend N.R.L training.
It is certalnly a mm-
plete  (Course. In

short the it will llko
8 man. Eive him a sound
fundamental trainind in

Radio theory, praciice and design.‘*
KRTEI"HEN J. DRAPCHATY. 407
vunderlich Ave.. Barberton. Ohlo.

Nets about $50 a Week
besides Sales

1 have been ;emn.
along tine. 1 averas

ten calls a week, whlch
nets me about $50. not
counting profits on ales,
M ] have serviced almost
every make of set and
have earned more than
1 ever expected. 1 owe

aml its wonderful Course.”
NARI) COSTA. 150 Fr:nklln SI..
Lirookiyn, N.Y.

FREE::
Radio Servicing Tips

Let me PROVE that my Course is
clear. easy to understand and fas-
cinating to ltud; Send the coupon
for a free lesson, *“Trouble Hhoot-
ing In_D.C., A.C., and Battery
fets.”" This interesting lesson Rives
132 ways to correct common Radlo
frouhles. 1 am willing to send this

to prove that you too can mas-
ter Rudio—iust as thousands gf other
fellows have done. Many of them,
without even a grammar school edu-
cation. and no Radlo or technical
experience, have become Radio ex-
perts arul now earn two or three
times their former pay. Mall the
€oUpon Now.

1935

| WILL TRAIN

O
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YOU AT HOME

IN SPARE TIME FOR A

TELLS HOW

FREE BODK 5o

Act today for better pay. Act today to break
away from a low pay, no-future job, Act to
get away from having to skimp, scrape to
pay your bills. Mail coupon for my free 64-
page book. It tells you how I will train you
at home in your spare time to be a Radio
Expert; about my training that has doubled
and tripled the pay of many,

Many Radio Experts make
$40, $60, $75 a Week

Consider these facts—think of the Zood jobs they stand
for. Over 17,000,000 Radio sets in use, over 600 broadcast-
ing stations, over 40 large manufacturers of Radio sets,
over 3,000 manufacturers of parts, over 100 Police De-
partments Radio equipped, airplanes and airports Radio
equipped. Thousands of ships touching every seaport of
the world are Radio equipped. Over 35,000 stores selling
#ets and parts, about 2.000.000 autos Radio equipped and
about 20,000,000 unequipped. Loud speaker systems wher-
¢ver peoble gather, indoors and outdoors. Commercial
Radio shtmns dotting our coast lines. Radie a big indus-
try—is growing bigxer fast. A few hundred $40, $60, $75
a week jobs, have grown to thousands.

Get ready now for Jobs like these

A spare time or full time service shop; installing, main-
taining, operating—broadcast, aviation, commercial, ship,
televigion and police stations. A Radio retail business of
your own. Installing, maintaining, servicing. loud speaker
systems. A service or sales job with a store or jobber.
I'll train you for good jobs in every branch of Radio.

Many make $5, $10, $15 a week extra
in Spare Time While Learning

Every neighborhood can use & good part time serviceman.
Il start giving you special instruction material, plans,
ideas. the day you enroll, for making money in spare time.
Get my book—read how many of my students make $200
to $1,000 in their spare time while learning. Stanley
Tulk, 2705 Hector Street. Montreal, Canada, writes—"1
have been doing so much service "work 1 haven't had
time to study. In two months, 1 msade about $200 in
spare time.” Lloyd V. Sternberg, 217 Fourth Avenue.
Willmar. Minn., tells me—"l earned enough in spare
time to ray for my Course. In one month I earned $125
in spare time."” Yes, my training pays!

Your money back if not satisfied

I'll make this agreement with you. If you are not en-
tirely satisfied with my lesson and instruction service
when you finish, I'll refund your tuition.

Find out what Radio Offers

Mail the coupon. My book of information on
Radio’s spare time and full time opbortunities is
free to any ambitious fellow over 15. Read what
Radio offers you. Read about the training I offer
you. Read letters from graduates—what they are
doing and making. There’s no obligation. Mail
coupon in an envelope or paste it on a postal

[ ]
n
card—NOW. n
n
]

J. E. SMITH, President
MNational Radio Instltute, Dept. 5DB3
Washington, D. C.

J,
NATIONAL RADIO INSTITUTE. DEPARTMENT SDB3
WASHINGTON, D. C.

STATE

SAVE MONEY—LEARN AT HOME

Special Equipment Gives You
Practical Experience

Hold your job. No need to leave home and spend a lot
of money to be a Radio Expert. I'll train you quickly
and inexpensively right at home in your spare time.
You don’t need a high school or college education.
Many of my successful graduates didn't finish #rade
school. My practical 50-50 method of training—half
with lessons, half with Radio equipment—gives you
broad, practical experience—makes learning at home
easy, fascinating, practical and rapid. There is oppor-
tunity for you in Radio. Qld jobs are becoming more
complicated—many need better trained men. New
developments are making new jobs. Short wave, loud
speaker systems, police Radio, auto Radio, aviation
Radio, television—Radio’s newest uses are covered by
my training. Here's a field that's growing. It is
where you find growth that you find opportunity.

I have doubled /§
and trlpled

of many

E.SMITH, PRESIDENT

Dear Mr. Smith: Without obliration, send me the Service

Manual and your free book about spare time and full time
Radio opportunities, and how 1 can train for them at home
in spare time.

{Please print plainly.)

NAME -

ADDRESS

CITY

Please mention SHORT WAVE CRAFT when writing advertisers

WWW.americanradiohistorv.com
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HUGO GERNSBACK
Editor
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Editorial—“Short Wave Aerials,” by Hugo Gernsback 709
New Stunts with Short Waves, by Dr. P. Hatschek,
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Why Your Son Should Learn Radio—A Talk with

“Dad!” by John T. Frve, WOEGV_____.__. . 713
Which Short-Wave Aerial Is the Best? by George W.
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A Good 3-Tube Suner-het, by H. Dobrovelny . 716
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14th Short Wave Scout Trophy Award................c...... 725
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HIGH FIDELITY—How to Obtain It on your Old
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Features in the May Issue

Tiny Transceiver Talks Three Miles!, by Howard G.
McEntee, W2FHD.

A Good Television Heook-Up, by W. H. Singleton.

Regenerative R.F. Booster, by George W, Shuart, W2AMN.

A New All-Wave Converter—Don’t Miss It!, by J. A. Wor-
cester, Jr.

Beginners A.C. 2—“Four Tuhe Results with but Two Tubes!”
Transmitting Antennas—How to Design Them.

Dobrovolny ° Victor ° Schrage

H. WINFIELD SECOR
Managing Editor

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 heen 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-
seribed, 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

® The word “aerial” is undoubtedly the “hottest” word in

short-wave radio today, and especially does the choice
of an aerial prove somewhat of a conundrum to the average
short-wave “Fan.” Roalizing that there are many differ-
ent choices of aerials, with *“extra fancy” and just plain
“garden variety” lead-ins, the article in this issue has bheen
carefully prepared. Do not fail to read carefully this im-
portant article on page 714.

COPYRIGHT. 1035. BY H. GERNSBACK

I'ublished by POPULAR BOOK CORPORATION

HUGO GERNSBACK, President - - - - H, W, SECOR, Vice:-President

EMIL GROSSMAN - - - - - - - - - oo - - _ - Director of Advertising

Chicago Adv. Office - - - - - - L. F. McCLURE, 919 No. Michizan Ave.

I"ublication Office - - - - - - - - 401 N. Wesley Avenue. Mount Morris, 1H.

Editorial and General Offices - - - - 99-10] Hudson St.. New York, N. Y.

l.ondon Agent: HACHETTE (& ('lE.‘.‘ 16-17 King William $St.. Charing
“ross, W2

Paris Agent: HACHETTE & CIE.. 111 Rue Reauvmur
Australian Agents: MeGILL'S AGENCY, 179 Flizabeth 5St., Melbourne

P ey

Entered us sccond class mautter May
T, 1430, at the et oflice at Mount Morris, Illinvis, under the act of
Mareh 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 1st of every month. Twelve num-
bers per year. Subseription price is $2.50 a year in the United States
and possessions.  Canada and foreign countries. $3.00 a year. Single
copies 25¢. Address all contributions for publication to Editor, SHORT
WAVE CRAFT, 99-101 Hudson St., New York, N. Y. Publishers are not
vesponsible for lost manuseripts. Contributions eannot be returned wnle:s
authors remit full nostage. SHORT WAVE CRAFT is for sale at ali
principal newsstands in the United States and Canada. European agents:
Brentane's, London and Paris. Printed in U. 8. A. Make all subscrip-
tion checks payable to Popular Book Corporation.

SHORT-WAVE CRAFT—Monthly.
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are many

for the Radio
Trained Man

1935

OPPORTUNITIES
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-

Don’t be an untrained man. Let me show you how to get your start
in Radio—the fastest growing, livest money-making game on earth.

Jobs Leading to Salaries of $35 a Week and Up

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman and in ;"

Service and Installation Work—or for work in a Broadcasting Station —as Wireless
Qperator on a Ship or Airplane, or in Talking Picture or Sound Work—HUN-

DREDS OF OPPORTUNITIES for a real future in Radio!

Ten Weeks of Shop Training

Pay Your Tuition After Graduation

We don’t teach by book study. We train you on a great outlay of Radio, Television and Sound

equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, Television ap- —
aratus, Talking Picture and Sound Reproduction equipment, Code Practice equipment, etc.

ou don’t need advanced education or previous experience. We give you—RIGHT HERE IN
THE COYNE SHOPS—the actual practice and experience you'll need for your start in this great

field. And because we cut out all useless theory and only give that which is necessary you get a

practical training in 10 weeks.

TELEVISION ard TALKING PICTURES

And Television is alreadg here! Soon there’ll be a demand for THOUSANDS of TELEVISION

EXPERTS! The man w

o learns Television now can have a great future in this great new

field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television as it should be learned on Television equipment. Talking Picture and
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new

Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment.

PAY FOR YOUR TRAINING
After You Graduate

I am making an offer that no other school has dared
to do. I mean exactly what I say. You can get a com-

plete training by the world’s oldest and largest Prac-
tical Radio School and I'1] finance your Tuition. You won't have to
start paying me back in small, monthly payments until 2 months
after your required training period is over. 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 TEN WEEKS in
the Coyne Training Shops Learning RADIO. Then, I'll tell you
how I finance your Tuition—give you your complete Training
and let you pay me back later. .

I've got enough confidence in ambitious fellows and in my me-
thods to give them the training they need and let them pay me
back after they have completed their training.

ELECTRIC REFRIGERATION
AIR CONDITIONING

To assure your thorough preparation for a prosperous future, I in-
clude—at no extra cost—a course in Electric Refrigeration and Air
Conditioning, taught you by personal instruction and actual work
oD latest-type equipment.

ALL PRACTICAL WORK

At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build radio sets, in-
stall and service them. You actually operate great Broadcasting
equipment. You construct Television Receiving Sets and actually
transmit your own Television programs over our Television equip-

ment. You work on real Talking Picture machines and Sound
equipment. You learn Wireless Operating on Actual Code Practice
apparatus. We don’t waste time on useless theory. We give you
the practical training you'll need—in 10 short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don’t let lack of
money stop you—my plan makes it possible to get Coyne training
with very little money. Many of our students make all or a good
part of their living expenses while going to school and if you should
need this help just write to me. Coyne is 36 years old. Coyne
Training is tested—proved beyond all doubt. You can find out
everything absolutely free. Just mail coupon for my big free bool!

H. C. Lewis, Pres. RADIO DIVISION Founded 1899

Coyne Electrical School

500 S. Paulina St., Dept. 45-2K, Chicago, 1.
Mail Coupon Today for All the Facts

r—---------------------—
H, C, LEWIS, President

Radio Division, Coyne Electrical School
500 8. Paulina 8t., Dept, 45-3K, Chicage, I1L

Dear Mr. Lewis:—Send me your Big Free Radio Book, and all
details of your Special Offer, including Electric Refrigeration, Air
Conditioning courses and your “Pay After Graduation” offer.

Name
Address

Gity

State

Please mention SHORT WaVE CRAFT when writing advertisers
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We nerewith present the six most important books in radie. te vou directly from the publishers. We act only as a clearing
These volumes have been selected after an exhaustive study house for a number of radio publishers, and OUR PRICES
of the foremost radio books published today. They represent ARE AS LOW OR LOWER THAN WILL BE FOUND ANY-
the finest in radio books, and offer a variety of information WHERE. Remit by money order or certified check. Register

on the subject. all letters which contain cash.
WE PUBLISH NO CATALOG, and ask you to please order .
from this page., Prompt shipments of all books will be made THESE BOOKS ARE ALSO OUR 6 BEST SELLERS.
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Here are 13 new, up-to-date books on every conceivable radio sub- from 64 to 72 pages: .50 to 120 illustrations. All books are writ-
ject., just published. Modern in every sense. All books uniform ten by well-known radio authors. Order all your books by number.

Na. 1 RADIO SET ANALYZERS, by L. Van Der No. 6 BRINGING ELECTRIC (RADIO) SETS No. 11 BgIENTE-TO-POINT RESISTANCE MEAS.
Ael

UP-TO-DATE. by Cliford E. Denton om) PUB{IcNrASl')Dbﬁ‘tglslﬂ;;ldsfiLP:l‘}lrSN sl
No. 2 MODERN RADIO VACUUM TUBES, by  No 7 RADIO KINKS AND WRINKLES (for ex- 0 1% EHALIC ADDRESS INSTALL
Rabert lertzberg perimesnters), by C. W. Palmer No. 13 HOW TO BUILD AND OPERATE SHORT
No. 3 THE SUPERHETERODYNE BOOK, by No. 8 RADIO QUESTIONS AND ANSWERS, by WAVE RECEIVERS. by the Eicdltors of
Clyde J. Fitch K. D. Washburne . SHORT WAVE CHAFT
No. 4 MODERN RADIO HOOK.UPS, by R D. No. 9 AUTOMOBILE RADIO AND SERVICING, No. 14 HOW WBBECOME AN AMATEUR RADIO
Washburne by Louls Martln ?‘:IE':AP‘;B ':‘ldbyl:;“ﬁ I‘I‘iu&lu. s A5
No. 5 HOw T0 BECOME A RADIO BERVICE No. 10 HOME RECORDING AND ALL ABOUT Prlve Ieepald o " $6.00
MAN, by Louis Martin IT, by George J. Baliba. all 14 13ooks .

ol e T R A l ORDER DIRECT
SR e Tigd o T By e offives & PUBLICATION FROM THIS PAGE

Please mention SHORT WAVE CrRaFT when writing advertisers

wwWw americanradiohistorv com


www.americanradiohistory.com

HUGO GERNSBACK, EDITOR

H. WINFIELD SECOR, MANAGING EDITOR

Short Wave Acrials

An Editorial By HUGO GERNSBACK

@® ONE of the things which puzzles most beginners in short

waves and those who buy all-wave sets is no doubt
the ever-recurring bugaboo of short-wave aerials. In broad-
casting in the higher wavelengths, that is, from 200 to 545
meters, experience has taught that a 100-ft. aerial, no
matter how you put it up, usually gives satisfactory results.
In short waves, the situation at the present time is rad-
ically different because of the interfeience, due mainly to
man-made static such as that caused by sparking of elec-
tric motors, automobile ignition, and other electrical appli-
unces which abound all around us and which often make
life miserable for the short-wave listener.

In general practice, it has been found that in order to
get decent reception it is necessary to elevate the aerial
above the source of the noise. Usually this is accomplished
by means of a twisted pair of wires or a {ransposition
lead-in, with transposition blocks, with two separate aerials
running in two opposite directions ¢n the roof of the house
or bui]ﬁing as far above all obstructions as feasible, This,
however, is only an average solution. In many localities
this scheme works out well, in others it does not.

In the first place, as has often been pointed out here,
there is such a thing as location in short waves. Certain
localities are better than others, and what holds good for
one locality is not good for another. Experiment is the only
thing that can tell you whether you are in a good location
for short-wave reception or not. If you are in a good loca-
tion, you will not have much trouble. If you are not, then
you must take other means to overcome, not only the noise-
lcvel, but also poor reception conditions which may be
purely local, and it is here where extra work must be per-
formed in order to get good reception. The technical aspects
of this problem have been pointed out in a special article on
acrials which appears in this issue.

We know, however, as yet, mighty little about short
waves in general and their behavior in different localities,
Much research work remains to be done, and today it is
possible only to speak in generalities. There is no such
thing as hard and fast rules in ALL instances. For in-
stance, people all over the country gel exceptional results
even if a regulation aerial is not used. Thus, for instance,
those who have very sensitive multi-tube sets get excellent
foreign reception, by using just 6 or 8 feet of wire which
serves as an aerial, even when it is an indoor aerial. This,
of course, if the building is not of steel, just an ordinary
stone or wooden dwelling. Indeed, many short-wave listen-
ers have obtained amazing distance records by using only
indoor aerials and many have found by experience that the
shorter the ueriul the less the man-made static noige-level!

Then, again, we have that class of listeners who do not
use a regulation aerial nor indeed any aerial at all. Some
profess to have received excellent results without using any

aerial at all and use instead the ground only—and still good
recepticn is realized! Others use bedsprings as aerials, still
others get fine results by the use of a metallic window
screen; some experimenters have tried various lead-ins
using only a twisted lamp cord and instead of using the
two conductors they use only one. Others use the one con-
ductor and ground the other, either directly or by means
of a variable condenser.

Still others seem to have gotten worth-while results by
using a transposition aerial or twisted lead-in up to the roof
and then using a capacity at both ends, such as a few
square feet of chicken wire.

As you will note from this, there are today no hard and
fast rules as to short-wave aerials, and the very system that
brings marvelous results for one will be roundly condemned
by the next one as totally unfit. This is in the nature of
things as they are today; until we shall have more exact
information on the behavior of short waves in free space,
we will have to use whatever makeshift we can and get
along on what we hLave,

There is, however, one point which most short-wave
listeners overlook, and that is the importance of a good
ground, as far as short-wave reception is concerned.

Too often, particularly when an A.C. or D.C. set is used,

“many people think that they can dispense with the ground

entirely. Of course, you can get reception without any
ground, using the lighting mains as a ground itself. This,
however, has been found to be bad practice in practically
all cases. A good cold water pipe supply line is still one
of the best grounds if a good ground clamp is used, which
makes perfect connection at all times. This is the rule when
you live in an apartment house. A ground connection to
the gas mains or steam radiators is to be condemned for all
short-wave installations.

But if you live in a house and have access to the actual
ground or earth, the chances are that your reception will
be much enhanced, and that your interference also will be
reduced if you use a good ground, such as by burying a
20-foot section of pipe about 4 to 6 feet in the moist earth.

It should be noted here that shielding of the lead-in is
quite important, particularly when you live in a city or
where there is much incidental man-made static on or near
the premises. There should be a metallic grounded shield
from the binding post of the set up to the first transposition
block, or if you use a twisted pair of wires, then the shield-
ing should extend from the binding post out through the
window for several feet into the air,

This shield should, of course, be grounded for best re-
sults. Often such a grounded aerial shield will actually
perform wonders in cutting down man-made static and
other parasitic noises, and reception in most cases will
improve.

SHORT WAVE CRAFT IS PUBLISHED ON THE 1st OF EVERY MONTH

This is the April, 1935, Issue—Vaol. V, No. 12.
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New STUNTS
Wi ith
Short Waves

By DR. P. HATSCHEK, Berlin

Among the newest accomplish-
ments of short waves we have '"crust-
less'' cooking—the production of arti-
ficial fever for the treatment of vari-
ous human ailments—the preservation
of "fresh' vegetables and fruit—mak-
ing toast by short waves, et cetera.

e e e o s s g ety

® FOR several years now we have heard unfounded proph-

ecies that the evolution of the radio industry had about
reached a definite development, or at least so near to the
point of near-perfection that we would have to become re-
signed to a substantially diminished market, particularly
in the case of radio receiving sets. Recent developments
actually point in the opposite direction. The late German
radio shows have shown such notable improvements and
have brought so many new ideas into the radio industryy
that there has been a tendency to exchange old sets for
newer and more up-to-date equipment. This is particularly
true now with the development of inexpensive single-circuit
receivers with fixed selection and dynamic speakers, super-
heterodynes with only three tubes, marked acoustical im-
provements and last—but by no means least—the new
short-wave receivers. Although a wide variety of possibil-

TO-MORROW

2-8 ,-""

TO HIGH FREQUENCY
(ULTRA SHORT WAVE)
APPARATUS

TO-DAY

METAL WALL
—. PLATES FORM
%\ HUGE CONDENSER

VEGETABLES FRUITS
ETC. KEPT FRESH
BY KILLING
BACTERIA
WITH POWERFUL
SHORT WAVES

S ————————

ROBERT PAPE HAS
“FRESH VEGE TABLES
ON TABLE IN OPEN
AIR IN LABORATORY
SINCE 1930 ( 5 YEARS!)

HiGH FREQUENLCY
FIELD

A European expert has in his lahoratory specimens of “fresh”
vegetahles such as cauliflower, tomatoes, and lettuce, which he
has kept on a table in “open air,” since 1930, by the aid of short-
wave treatments. Tomorrow undoubtedly we shall have short
waves applied to large “preserving centers” in which many tons
of vegetables and fruits will he treated daily to preserve them.
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3-8. SHORT WAVE

3ok, TOASTER -
“CRUSTLESS”
- HIGH
BiscUITS- FREQUENCY

L

TIME SWITCH

HIGH FREQUENCY
FIELD DOES
COOKING

BISCLITS

Tomorrow we shall he cook_i';'uz our biscuits and making our toast
hy short waves as the picture shows. Biscuits for instance,
when cooked in a short wave field are “crust-lesa”

ities have opened before the industry, it is perhaps not pre-
mature to ask whether the industry will not definitely con-
centrate upon the exploitation of only a few of these new
developments. We are, at present, merely indicating the
possibilitias of these new fields, so that as soon as the ap-
paratus has emerged from the laboratory stage, manu-
facturers will be able to place it in production forthwith.

“Crust-less” Baking Tomorrow by Short Waves

One of the most interesting and promising new fields be-
fore the vadio industry is that of short-wave generation
for special purposes, particularly at the present time in
the ultra-short-wave range of 3 to 15 meters. If waves of
this range pass through a circuit containing a condenser
of appreciable capacity and with a considerable distance
between the plates, a variety of remarkable phenomena oc-
cur with regard to objects (condenser dielectrics) intro-
duced between the plates. Prof. Esau has conducted an
interesting experiment in which he placed a paraffin-water
emulsion between the plates. The effect of the short waves
boiled the water out of the emulsion although its temper-
ature was only 50° to 80° Centigrade; in other words,
20° to 50° below the boiling point of water.

Therapeutic (medical) applications of this phenomenon
are conceivable; for instance, replacing the emulsion by
some infected portion of a human organism. Certain
pathogenic constituents of the blood could thus be eliminat-
ed, while the body temperature would experience no danger-
ous increase. This is the principle upon which the modern
“fever-machines” are based. It is already possible to apply
this short-wave apparatus properly specific as to their bac-
tericidal effect by regulating the wavelengths.

Bacteria are also responsible for the spoiling of “fresh”
foods; since modern hygienic science disapproves of the
sterilization of foods by boiling, etc., because of the de-
struction of important vitamins, it seems that the way is
being opened to the utilization of short waves in this case
also. The almost indefinite perservation of foods without
the elimination of their vitamin content could thus be ef-
fected by simply exposing the foods to the correct type
(frequency) of short-wave radiation. Somewhere in Hol-
land a Robert Pape is working on this problem at present.
In one of his laboratories there are a number of “fresh”
vegetables, such as cauliflower, tomatoes and lettuce, on a
table in open air, which have remained there since 1930
without lusing any of their freshness; they have constantly
been cxposed to short-wave radiation.

As can readily be seen, the step from a laboratory ap-
paratus to a “household implement” is net such a great one
to take, Moreover, such an apparatus would be superior
to our present refrigerators and certainly could hardly be
more expensive to operate. Furthermore, there is the pos-
sibility of treating truly immense quantities of foods, quan-
tities impossible to treat by present methods. Gigantic
warchouses or water reservoirs could easily be kept in con-
dition by using opposite walls as condenser plates. As yet
these special generators are manufactured only for thera-
peutic purposes, especially those (Contined on page 747)
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Amelia Earhart's
Short-Wave Radio Never Failed

Above—The radiv transmitting and receiving apparatus in-
stalled in Miss Earhart’s plane. Right—Miss Earhart and
Paul Mantz, technical director of her transpacific flight.
Lower photo—The famous red Lockheed plane.

® SPECIAL and extremely efficient radio sending and re-

ceiving apparatus was installed in Miss Amelia Earhart’s
plane before it left Burbank, where, at the Union Air Ter-
minal, exhaustive tests were made before the Lockheed was
shipped to the Hawaiian Islands on the Matson Liner, Lur-

e e e e e a
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“W* indicates weight at the end of the trailing wire antenna
which is lowered as required.

line. In addition to a receiving set for beam flying, the
plane carried a special transport airplane transmitter manu-
factured by Western Electric. Night frequency was 3105
ke., day, 6210 (96.66 and 48.28 meters). Power generated
from an automobile-type generator (Continued on page 764)
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Maps and Photos Sent by New Facsimile System

® A NEW radio facsimile system which reproduces entire
messages, maps and pictures directly on ordinary paper
at the rate of a full letter-sized sheet every 8 minutes, was

Photos, maps and complete telegraph messages can now be successfully
transmitted and received at high speed, by means of the new facsimile
recorder here shown.

described by Charles J. Young, research engineer of the
RCA Victor Company, to members of the Institute of Radio
Engineers recently.

While Mr. Young emphasized that it is premature to
attempt to evaluate all of the practical uses to which the
new development might be put, he suggested that such a
simplified system could be used to flash messages in their
entirety, from city to city, exactly as written by the sender,
to supplant the present method of sending such messages,
letter by letter, in the comparatively laborious Morse code.
He pointed out that the new facsimile system should prove
useful in police and crime detection work. Fingerprints,
identifying photographs and other useful information could
be exchanged by police departments to aid in the appre-
hension of criminals. He also described a series of success-
ful experiments conducted between the shore and ships
at sea, in which complete weather maps were prepared by
observers and sent to the vessels at frequent intervals to
aid navigation.

The recorder system developed by Mr. Young in the RCA
Victor laboratories dispenses with the cumbersome process--
ing, or photo developing required by other facsimile systems,
by utilizing ordinary carbon paper (Continued on page 744)

PP PR WrY PR W W

Clubs Hold Joint Meeting Over
10,000 Miles by S-W's

@ SNOW driving against the antenna of the General Elec-

tric short-wave station W2XAF early one morning last
week did create some static, but did not prevent the con-
vening of the first joint meeting to be held between_the
Schenectady Amateur Radio Association and the Zero Beat
Amateur Radio Club of Sydney, Australia. It was also the
first time on record that two groups of Hams anywhere had
talked back and forth with an (Continued on page 744)

www americanradiohistorv com


www.americanradiohistory.com

SHORT WAVE CRAFT for

APRIL, 1935

FE\
N
5 2 ey

I

Short waves recently enahled Prof. C. C.
Clark of New York University to canduct
classes from his home, The class. located a

quarter of a mile from the Professor’s home,
thanks to the two-way ultra-short wave Na-
tional Transceivers. was also able to ask ques-
tions of the Professor, to which he at once re-
sponded.

Photos at right show what is probably the
first class in history listening to a science lec-
ture by Prof. Clark, whose voice is heing re-
ceived over ultra-short waves. Lawrence M.
Cockaday, lecturer, has charge of the controls.

N o A S N NN SNy

The editors have, several times in the
past few years, written special articles ac-
companied by artists’ drawings on the
subject of teaching college courses by
short waves. Here at last is concrete
evidence that we shall shortly find short
waves carrying college lectures into ev-
ery home in the land.

Pttt i et ettt b e bt ettt

® NEW YORK UNIVERSITY has started the ball rolling

when it comes to getting our college education via short
waves. Recently Prof. C. C. Clark of the University con-
ducted a class in science from his home. In this very inter-
esting and important experinment which was carried out on
5-meter waves, two National transceivers carried the speech
waves between Prof. Clark and the class, located a quarter
of a mile away from his residence. Dr. Clark is believed
to be the first educator to have addressed his classes from
his home by means of ultra-short waves. Dr. Clark is
Chairman of the Science Department of New York Uni-
versity, School of Commerce, and he expressed himself as
very well pleased with the results. The Professor's voice was

k>

- BLACKBOARD

STUDENTS
RECEIVING
STUBIES

. Teaching

heard clearly and loudly by the whole class as it boomed
forth from the loudspeaker at the head of the classroom.
The students in turn had the thrilling experience of asking
Prof. Clark questions and he in turn answered them over
the short-wave transceiver set-up.

One of the angles brought out in this interesting and
successful demonstration of the use of ultra-short waves in
college teaching, is that the Professor e¢an now address a
very large number of students or several classrooms simul-
taneously, the transceivers, or possibly separate short-
wave transmitters and receivers, requiring only a small rod
a few feet long as an antenna, no ground connection being
required for short range transmission. These midget sets,
which were used in the New York University tests, were
designed by James Millen of Malden, Mass, They are
completely self-contained, operating from batteries con-
tained within the carrying case and use ordinary French-
type hand-mikes for sending and receiving the radiophone
niessages,

In these experiments the transceivers were connected to
small telescopic doublet antennas, these doublets comprising
two sets of telescopic metal tubes mounted in a central in-
sulated sleeve or support. One of these antennas can be
seen just to the rear of the transceiver in the photo showing
Prof. Clark lecturing from his home.
Arthur H. Lynch, well-known designer
of interference-preventing antennas,
gave the students a description of the
apparatus employed for transmitting
the lecture from Prof. Clark’s home.

Aptataiatututattatuiai

The scene at left will
be a commonplace one
tomorrow. without a
doubt. when television
will be as indispens-

ahle to our every day
home life as the radio
proRram_ receiver is
today. Television ad-
vertising will he a
“brand-new art”
which our advertising
experts will have to
develop and perfect in
the near future.

haa e e o o o o o
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Television Lectures in Our Homes
Tomorrow!

In a recent letter to the editors, Mr.
J. Wesley Weeks suggested a very good
idea, which will undoubtedly find a
practical application tomorrow when
perfected television is given to us by
our research lahoratories. As the jllus-

(Continved on page 741)
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® HELLO there, DAD! I hope that

you will not mind my calling you
that: I am so used to hearing that boy
of yours say ‘dad” that it seems to
come rather natural. You see, I am the
radio amateur with whom your kid has
been spending most of his time lately.
The boy tells me that you are none
too enthusiastic about his new interest
in radio; and, since I am chiefly re-
sponsible for his becoming interested in
the game, I thought that I had better
drop around and have a talk with you.
If I eannot cause you to change your
mind about Jack’s new hobby, I shall
have to try and undo the damage 1
have done. After all, he is your son;
and it is your privilege to rear him
as you see fit.

If you cling to your aversion for
amateur radio, I do not think that
you will have any trouble with Jack.
He has a great deal of respect for your
opinion. While he is all up in the air
about becoming an amateur, if you say
drop it, he will drop it. He reasons
that if you do not want him to take
up the hobby there must be something
radically wrong with it.

By the way, just what are your rea-
sons for not wanting him to go ahead
with the game? Oh yes, I see. You
are afraid that it will cost him too
much money; that it will take his mind
offi his school studies; and that it will
end up by his becoming a regular radio
“nut,” Waell, those are good, hard busi-
ness reasons such as I should expect
from a business man like yourself. I
shall attempt to answer them in the
same businesslike manner.

Author’s First Transmitter Cost Less
Than $5.00

In the first place, let us take the mat-
ter of cost . You say that it will cost
too much. Do you know that my first
radio station, including both transmit-
ter and receiver, was built for less than
five dollars? Yet, with that little sta-
tion, I consistently talked with other
amateurs a thousand miles away!
Surey, you do not consider five dollars
an exhorbitant price to pay for a-year’s
entertainment and instruction.

From another point of view, a thing
costs too much only when the buyer
pays more than it is worth. Let us
take a glance at what this “amateur
game” ig going to do for your boy!
Then we shall be in a better position
to judge whether or not it will be worth
the money he puts into it.

I always thought that that old “saw”
about an idle mind being the Devil's
workshop contained a good bit of com-
mon sense. Let me tell you a little
incident that I saw the other evening.

1935

Should
Learn
Radio—

A Talk With "Dad”

By John T. Frye (W9EGY)

The author discusses the many
valuable things that the study of
radio will do for young men,
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I dropped into the corner drug store
for a soda, and while I was sitting
there, two boys came in and stopped
at the magazine rack. One of them
made a grab for SHORT WAVE CRAFT
and began to scan the pages avidly.
The other loitered for some time with-
out picking up any magazine; then,
when he thought no one was watching
him, he furtively snatched up one of
those “rags” that specialize in porno-
graphic pictures and smutty jokes.
Which one of those boys would you
rather have for a son? Jf amateur
radio can give Jack something to keep
hig mind occupied, it will do him a serv-
ice of incalculable value.

“Ham” Radio Keeps Boy at Home!

Another thing that must be marked
up to the credit of the amateur game is
the fact that it keeps the boy at home,
off the streets, and out of poolrooms.
You might just as well face this fact:
when your boy is home, he is under
your influence; when he is away from
home, you do not know whose influence
he is under. There are too many boys
who regard the ancestral roof-tree as
merely a sort of refueling and rest sta-
tion! I know several fathers who would
consider almost any price a good invest-
ment if it would insure their son’s pres-
ence around the house. Evenings are
the best times for radio operation, and
I am sure that you will discover Jack
will spend the greater number of his
evenings right here in the house if he
becomes an amateur.

Teaches Responsibility

Then, too, amateur radio is a great
“teacher!” In the first place, it teaches
responsibility, The amateur is licensed
by the Federal government, and he is
required to observe the rules and regu-
lations of radio communication. He is
made to realize that he is held strictly
responsible for all the activities of his
particular station. At the same time,
the keeping of schedules and the han-
dling of messages augment this feeling
of responsibility. “Traffic handling”
is a great instructor in punctuality,
exactness, and dispatch.

One of the first things that Jack will
learn is that he must use his head and
his hands if he is going to do anything
in the amateur game. Of the fifty
thousand amateurs in the United
States, no two of them are confronted
with exactly the same problems. Ra-
dio, as does any modern science, de-
mands the ability to reason clearly
and logically. The building of a re-
ceiver, the ironing out of the “bugs”
in a transmitter, and the erection of

(Continned on page 742)
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Which S-W AERIAL

® THERE is just one re-

quirement for a good an-
tenna, and that is “pickup.”
To get plenty of pickup we
can put up an antenna several
hundred feet long. But what
we want is pickup at the pre-
cise frequency on which we
are receiving. This is to ob-
tain as much signal voltage
for our detector as possible.
We don’t want an antenna
that is reputed to have uni-
form pickup over a very wide
range of frequencies. Because
if we have such an antenna
we are picking up noise over that whole range and feeding
it to our receiver along with a very feeble amount of volt-
age which constitutes the station we are trying to receive.
Thus it can be readily seen that there is every possibility of
the noise exceeding the signal voltage. On the other hand,
we may live in a neighborhood where there is a noise that
peaks at a certain frequency, say 39 meters, and we are
listening to the 49 or 31 meter broadcast stations. This
will mean that our general coverage antenna is picking the
noise up as well as the station while that particular sta-
tion’s frequency may be more or less free of noise!

When Noise is Not Reduced

What to do about it? Someone will immediately suggest
that we put up a *“doublet.” O.K.-——but what good will
that do, unless we take further precaution? Now no one
has ever stated, at least we hope not, that a doublet re-
duced noise! The only conditions under which a doublet
with transposed or twisted feeders does this is where the
two flat-top sections of the antenna system are out of the
field of the noige, the feeders or lead-ins not being sensitive

tra equipment,

"reject"’ background noise.

Short-wave antennas have always been the “buga-
boo" of short-wave reception. The author in this arti-
cle describes a method which provides a "tuned" an-
tenna for practically all of the short-wave bands. There
is no question that tuned antennas are the best of any
type, providing the short-wave "Fan" wishes to go to
the trouble of constructing and using the necessary ex-
A "tuned"

the strength of the incoming short-wave signal, tends to

to the noise, due to their ex-
tremely small field or pickup
range. But a doublet of this
kind will be of no use if the
trouble we are having with
noise is caused by an electric
sign or some other instru-
ment located several hundred
feet or even a quarter of a
mile away! We make no dis-
crediting statements against
some of the very fine antenna
kits now being sold on the
market. They are excellent
for reducing noise that is
originating somewhere near
the point where the lead-in is to be run.

What we need is an antenna which is very sensitive to
the particular frequency on which we are receiving and
that discriminates against noise coming from adjacent
wavelengths, the same as our receiver discriminates against
other stations. We cannot at this time design such an
antenna, but we can design one that will be gensitive at one
particular frequency and provide enough signal voltage
from the station to over-ride the noise level! This is noth-
ing new, engineers in the short-wave transoceanic tele-
phone service have been doing this for years! They have
antennas that are resonant at the frequency of the station
they wish to receivel We cannot put up several antennas
and have them directional, so we must devise some sort of
a tuning device which will permit us to “peak’” our anten-
nas, in other words tune them to the various wavelengths
on which we wish to receive.

Some of our readers will undoubtedly be wondering why
the loop aerial is not generally used for short-wave recep-
tion. The first reason is that a loop to be tuned through
the short-wave bands would have to be too small to be of

antenna, besides boosting
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Here we present a complete set of drawinge covering the various Short-Wave antenna systems

described by Mr. Shuart.
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Isthe Best?

By George W. Shuart, W2 AMN

any practical value. However, it can be used just as a
regular aerial if connected in the grid circuit of an R.F.
amplifier. Such a diagram, together with an article ex-
plaining thoroughly the operation of such a loop, appeared
in the Eugust, 1933 issue of SHORT WAVE CRAFT. For those
who are interested in experimenting along these lines, we
suggest that they refer to the above-mentioned article.

This “Impedance Matching”™ Business!

There is just one other point that should be made clear
before we go any further and that is this “impedance
matching” business. Considering “half-wave doublets” and
their impedance, if you put up an antenna, that is of the
doublet type, it will resonate at one particular frequency
and at this frequency (meaning the lowest frequency at
which it will resonate) it will be a half-wave doublet an-
tenna and will have an impedance at the center of around
75 ohms. Now!—If you operate this antenna with a re-
ceiver tuned to some other frequency—then it will not be
a half-wave doublet, in fact it is no longer a doublet. It’s
just a piece of wire cut at the center and not very effective
except, as we said before, at the particular wavelength
which is just twice the length of the antenna in meters. You
can only expect this antenna to work well on one wave-
length, or an odd harmonie of that wavelength! And on
all other wavelengths you can look for a loss in signal
strength.

This uidoubtedly will bring to your mind cases where
the doublet gives less volume on the stations than a plain
antenna and ground. True, the noise level is down, bt so
i¢ the station! This is because the ground and antenna
combination is broader in response than the doublet, the
doublet giving less volume because we are not operating
it on its own “natural period.” A doublet, being so much
sharper than other types, is the worst one to use for general
short-wave reception, unless we make some arrangement for
tuning it!

Douhlet Should he Tuned!

We will probably hear plenty of “howls” as the result
of the above statements, but nevertheless they are true and
are not new ideas, as any good boock on antennas will re-
veal. Why all this discussion? Because plenty of fans
have put up these antennas not to redirce noise, {ut to get
better signals and they have been disappointed,

In Figs. 1, 2, and 3 we find very practical methods of

e e g g

Commercial "long distance' receiving stations tune
their antennas to obtain maximum efficiency! The
short-wave experimenter can now tune his antenna
with the simple device described in this article.
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tuning antennas in order to bring up the strength of the
stations, so that they will at least be “in the running” with
the noise! In Fig. 1 we have a rcal doublet, the resonant
period of which can be adjusted by the three condensers
and the coil. To make it clear we consider it as one single
wire, as in Fig. 1a, its length can be shortened by reducing
the capacity of condensers “C.,”” To make it work as an
antenna longer than it really is, we short condensers “C”
and use condenser “C1” and the coil which is equipped with
a clip to “short out” the unwanted turns. Now if we fold
it as shown in Fig. 1, the fields of the lead-in section will
cancel and reduce the danger of picking up noise. In Fig,
2 we have the same system but there is only one flat sec-
tion and it is not split. The flat section, however, is the
same length as the whole of the flat top of the doublet.
This antenna is commonly called the “Zepp,” because it
was originally designed for use on Zeppelins, The feeders
should be spaced with 1% to 2-inch ceramic insulators; or

1935 715

Front and rear views of the antenna tuning device described
in this article,

they can be transposed with transposition blecks. The
two condensers marked “C” should be varied simultaneous-
ly, but the ratio between the two should be varied slightly
by either advancing or retarding one or the other in order
to obtain the least background noise. These condensers, be-
sides tuning the system, can be used as “phasing” adjust-
ntents to bring the currents in each feeder just opposite in
order that the field will cancel and if they are run in the
field of some electrical disturbance they will tend to reject
the noise. The above holds true for both Figs. 1 and 2.

How to Build “Tuner” for Doublet Antenna

Figure 3 shows just a single wire which is equipped with
a coil and two condensers. Condenser “C” reduces the ef-
fective length of the wire, and “C2,” together with the coil,
lengthens it. This antenna is just 2s good as the other two
if one is not going to run the wire near any electric wives,
ete.

The coil used in the universal antenna tuner is wound
on a National steatite threaded coil form and has 26 turns
of No. 12 or 14 bare, tihned copper wire. It will be neces-
sary to make a small clip to fit the wire for varying the
number of turns. The receiver pickup coil has two turns of
cotton-covered wire (No. 13 hookup wire will do) interwound
with the bare wire. For antennas in Figs. 1 and 2
it should be placed exactly in the center of the large coil;
for Fig. 3, it should be placed four or five turns from the
antenna end of the e¢oil. Only one “shorting” clip is need-
ed for the antenna in Fig, 3, while two are needed for
those of Figs. 1 and 2. Condensers “C” and “Cl"” have a
capacity of ,00035 mf. and are midget broadeast condensers.

Do not use twisted pair or similarly close-spaced wire
for the feeders, because the high distributed capacity of
this wire makes it difficult to tune.

Tuning this type of antenna coupler is quite simple after
the initial adjustments for each wave band have been de-
termined. The number of turns used in the coil for the
antennas shown in Figs, 1 and 2 will depend upon the length
of the feeders or lead-ins. The feeders of Fig. 1 should
be between 55 and 65 feet long for best results. For the
“Zepp” the feeders should be no less than 35 feet long and
can be as long as 75 feet. This system is not as flexible

(Continned on page T755)
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Photos ahove and at the right show the neat ap-
pearance of this very *smooth tuning” 3-tube
Due to the use of
*double-purpose” tuhes, comhbined with a very|
ingenious circuit worked out by the author, 3
tubes actually perform the functions of 5 tubes!
Band-spread and regeneration in the LF. stages|
are special features. This set constitutes a first
class “DX” headphone receiver and will appeal

k

superheterodyne receiver.

to every short-wave “Fan.”

@® NOT so long ago the performance of

a 3-tube super-Het. did not justify
its construction. Now, however, due to
recent developments excellent results
can be cobtained.

By enumerating some of the more
important features of the receiver
shown in the photographs, I believe 1
can explain why a set of this type
should be an attractive proposition for
the “Fan” who likes to build his own
sets. They are: Enough sensitivity to
get down to the noise-level; extremely
low background noise; hum-free A.C.
or battery operation; adjustable selec-
tivity; excellent tone control; continu-
ous band-spread; continuous tuning
range from 12 to 565 meters; econom-
ical operation, etc.

All of the parts necessary for con-
structing this receiver are of standard
design and should be obtainable at all
radio supply houses. The construction
is so simple that it should present no
difficulties to anybody who has a speak-
ing acquaintance with superhetero-
dynes. The cost, a very important con-
sideration these days, is most reason-
able when compared with that of re-
ceivers of equivalent grade and per-
formance.

Tubes and Circuit

Although the circuit may seem un-
usual in some respects it is by no means
a trick circuit and contains nothing
new. With 2.5-volt tubes a 2A7 is used
as modulator and oscillator, a 58 as a
regenerative I.F. amplifier and a 53 as
a biased detector and A.F. amplifier.
With 6.3-volt tubes a 6A7, 6D6 and
6A6 are used respectively. 1 prefer the
6.3-volt tubes because their heater cur-
rent is less in comparison with the 53.

Since a good antenna is just as im-
portant as a good receiver the input

SHORT WAVE CRAFT for APRIL,

. A GOOD 3-

4 3.Tube sets are very popular anu nere is a super-Het,

right up to the minute, in which 3 tubes do the work of 5.
Regenerative L.F. is a feature and band-spread tuning is
also provided. This set works on 110 volts, 60 cycles A.C.
A dandy set for the short-wave "Fan.”

circuit is designed so that a moisc-re-
ducing antenna can be used.

A very effective “volume control”
ahead of the LF. stage is absolutely
necessary. If placed in the cathode
circuit of the —A7 its adjustment de-
tunes the oscillator too much and on
strong signals objectionable hum may
develop, due to the excessive potential
difference between cathode and heater.
Grounding the eathode and connecting
the volume control as shown in Fig. 1
eliminates this and, incidentally, the
fixed bias increases the sensitivity of
the first detector.

Grounding the cathode of the I.F. am-
plifier simplifies the circuit and reduces
undesirable coupling. The L.F. circuit
may seem strange to some; however, it
is not new since the Ham has used it
successfully for some time, not only for
CW but also for phone reception. Us-
ing I.F. regeneration while scouting on
the broadcast bands for eight months
has convinced me of its usefulness, if
the receiver as a whole is designed es-
pecially for this type of service.

The original model was equipped
with a regenerative second detector and
a regenerative I.F. stage. Those who
have any doubts about R.F. regenera-
tion could use the same arrangement to
determine which type of regeneration
they prefer.

A beat oscillator, although not needed
for CW, is, of course, necessary for
single-signal reception. Since the LF.
stage can be used as an excellent sta-
tion finder, as will be explained later,
it was omitted.

Consistent loud-speaker operation
can be obtained by adding a power tube
or by using a separate audio amplifier.
However, if a sensitive headset is used,
just as many stations can be “logged”
without the power amplifier as with it.

www americanradiohistorv com
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In fact, I can do a little better with
earphones.
The second I.F. amplifier was not

omitted for economical reasons. Tests
proved that this receiver will bring in
every station that can be received with
a set using two LF. stages and, due to
its variable selectivity and excellent
tone control, more intelligible reception
is often attained.

Regeneration and T.R.F.

Controllable regeneration with two
IL.F. stages was a most difficult propo-
sition and the only advantage obtained
was that static and background noise
could be amplified sufficiently at all
times to overload the second detector.

The performance of every super-Het.
which has only one tuned circuit be-
tween first detector and antenna can
be improved by the addition of one or
more T.R.F. amplifiers. The usual sin-
gle R.F. stage does not always suppress
image interference. However, more than
one R.F. stage is too burdensome with
plug-in eoils—to say nothing about the
cost and tracking difficulties. Numerous
experiments made with a regenerative
R.F. stage proved that it eliminated
image interference and also increased
the usable sensitivity so much that in-
telligible reception could be attained on
some signals which otherwise were lost
in the background noize. For best re-
sults the R.F. stage has to be housed
in a separate box. By the way, a Na-
tional type C-PSK cabinet fastened to
the side of this set would provide a
neat arrangement, and with the layout
shown in the photographs single-dial
tuning could easily be obtained. Since
regeneration is needed only in extreme
cases this control does not complicate
the operation of the receiver, and for
those who are willing to make a few
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Tube Super-Het

The band-spread feature of this set should make
it applicable to the short-wave amateur, should he

desire to add a "beat oscillator"

which, of course,

is really necessary for code reception.
By H. Dobrovolny

extra adjustments to “log” some of
those elusive “foreign” stations it would
prove an ideal arrangement.

Due to the grounded cathodes it is
essential that the negative lead of the
“B” supply and the negative terminals
of the filter condensers be insulated
from the power-pack chassis or ground.
Of course “C” batteries could be used
or the receiver could be operated above
D.C. ground potential.

Bleeder Currents

If a suitable voltmeter is not on hand
R8 can be obtained with the sliders ad-
justed if the resistance between the
contacts is specified. The set takes ap-
proximately 20 milliamperes and the
bleeder current should be at least 10
milliamperes. For these values the re-
sistance between first and second slider
(3-volt tap) should be 100 ohms and
between first and second slider (7.5-volt
tap) 150 ohms. Since Rl1l is not in-
cluded in the calculation it should not
be used. The resistance between the
second slider and “C” will depend on
the total voltage available—500 ohms
for 250 volts to 1500 ochms for 300 volts.

The bleeder current is obtained by con-
necting a 25,000-chm resistor between
“B plus” and “C plus.”

Constructional Details

The receiver is inclosed in a metal
cabinet to shield it from dust, retain
the full benefit of a noiec-reducing an-
tenna and to eliminate hand capacity.
The National Type C-FB7 was selected
not only for its neat appearance but
also because it can be obtained for less
than the cost of the aluminum neces-
sary to make one—to say nothing about
avoiding constructional difficulties. The
cabinet is larger than necessary—but
who has ever constructed a 3-tube set
for DXing without any intentions of
making additions later on. The cabinet
can be taken apart by merely removing
the screws which hold the bottom, back
and sub-base in place,

When drilling the holes for the dials
and also the four holes along the front
edge of the base, used for mounting the
two “tank” condensers, it should be
remembered that the clearance on these
parts is quite close. The location of

(Continued on page T48)
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FIG. 5

Fig. 3 above shows plan view of the sub-
panel and Fig. 5, general layout looking
down on top of the set.
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Above—Complete wiring diagrams in hoth schematic and picture styles, which will enahle even the beginner to construct this

very excellent and smooth tuning 3-tube super-Het. receiver.
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It works on 110 volts 60 cycles A.C. and has its own plate supply.
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Fig. 1—Simplest wooden chassis.
from flat pieces, without any bending.
tions together.

Flaps are cut out with snips before bhending.

Fig. 2—More open type of wooden chassis.

Fig. 3—Simple design of metal chassis, built up
Angle aluminum or hrass, tapped for 6 or 8-32 machine screws, serve to hold the sec-
Fig. 4—Shows how typical metal chassis is laid out before bhending. which takes place along the dotted lines.
Fig. 5—The metal, aluminum or steel, is bent by hammering back and forth along

the side to be folded. Don't try to bend it all at once, hut a little at a time along the entire sectiom. Fig. 6—Handy way of

mountinrg chassis so it can be rotated while wiring.

Screws permit clamping in any position.

HowtoBend YourOwn Chassis

® TO EARN the coveted title of Ad-
vanced Constructor, you certainly
must do something about set-chassis
making. It all dependg on how you go
about the work. You can with advan-
tage start off with a really simple wood-
en chassis, gaining confidence for more
ambitious metal affairs as you con-
struct various shapes and sizes.

Shall we take a look at Fig. 1, for a
start? Here is the most straightfor-
ward complefe chassis we can imagine.
It is made up entirely of wood—pref-
erably treated wood of the metallized
variety. This is available in England,
but not here, to our knowledge. Metal
foil or screening could be put over the
wood. Tin, zinc or brass could be used
in an emergency.

Sc that the design in Fig. 1, built up
of metallized wood, or. metal-covered
wood, is a really sound chassis. Its
size depends, of course, on your own
needs. The governing considerations
will be the depth—determined by your
deepest sub-chassis mounted com-
ponent.

You can use 3 in. wood for this Fig.
1 chassis, tacking together the top,
sides and ends with 1 inch panel pins

(brads). Be generous with these pins,
and then you will have a stout chassis
that will stand any amount of knocking
about.

If you know that the sub-chassis wir-
ing is going to be rather complicated,
or if there are going to be a lot of
components—some being therefore in-
accessible—you might try the Fig. 2
chassis, which is a more skeletonized
version.

Tack the top portion to two
strengthening up the structure with
four triangular pieces of wood. Use
the same wood as before, and the same
pins. With a shallow chassis this meth-
od is very satisfactory.

So much for simple wood chassis,
which are becoming more popular as
amateurs realize the easy way they can
be made up—and as it dawns on ama-
teurs that a good metallized or metal
covered, as explained, wood chassis can
do all that a more ornate all metal job
can do.

There are times, though, when a real-
ly nice metal chassis is wanted—and
then, assuming you are inexperienced
—the Fig. 3 construction is admirable.

All you need are three perfectly flat

ends,

pieces of No. 16 gauge aluminum, one
for the top and two for the ends. These
are then held together by angle brack-
ets, which you can readily buy quite
cheaply—especially in brass. But they
are also available in aluminum if you
look long enough.

Now we come to the more compli-
cated sort of chassis—a real all-metal
affair. You can see how it is dimen-
sioned from Fig. 4.

About the bending. This is really
quite an art—but an easily acquired
one if you go the right way about it.
The first need is a hardwood block to
work upon. It should have true corners
—to make sharp bends in the metal
when it is hit.

Hit with a wooden or rawhide mal-
let, too. If an ordinary hammer is used
it will badly mark the metal. You can
see how this job is dene from Fig. 5.

At Fig. 6 is just a little idea for
chassis experiments. Make up a stand,
with two slots in the ends, so that the
chassis can be swiveled around—then
you can examine components and get at
tricky bits of wiring.—Courtesy Eng-
lish “Awmateur Wireless.”

Experimental Short-Wave Surgery

® HERE is a circuit diagram and de-

scription of an oscillator which may
be of interest to other readers of SHORT
WAVE CrRAFT. The circuit is an old one
but the application is rather new to
most experimenters., One application is
to try “surgery.” A piece of raw meat
(beef steak is ideal) is placed on the
metal plate shown in the diagram and
the knife touched lightly to the meat.
If the knife is moved along over the
surface of the meat the result will be
a dandy incision. The “knife’” in my
case was a service man’s test lead with
a phonograph needle tip. The meat
may be cooked by placing a sheet of
metal on each side and applying the
r.f. voltage through the piece of meat.
The oscillator may also be used to mys-

OL-MF.

HEAVY LERD
- -
i}

WNIFE R'F'c‘)

d

Hook-Up for Experimental Surgery

110V,
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tify friends. I mounted the “works”
under a card table and made a small
table lamp by mounting a 32-candle-
power auto headlight bulb on a spool
and connecting it to three turns of
heavy wire wound around the spool.
This bulb lights brightly when it is
placed on the table over the tank coil.
A cigarette-lighter may be made by
substituting a small coil of heater wire
for the headlight bulb. RFC has 150

turns No. 30 wire on 1” dia. tube,
wound in 3 sections. Tank coil is
wound with 12 turns 34 ” tubing, 6

inches in dia.—Paul G. White.

For greater power use a 50-watt tube
such as the 203A, with 1000 volte of D.C.
on the plate, and 866 rectifier tube, the
transformer being rated at 1000 volts either
side of center tap.
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$500.00 PRIZE CONTEST

for the "Best Title”

Describing March Cover |

® THE cover illustration on our March cover showed a very irritating
situation between “Hubby” and “Wifey” at about 3 a.m. in the morn-
ing with “Hubby” listening in to his favorite DX station by means of a
pair of headphones. “I“riend Wife” is sitting up in bed and shaking her
finger at her spouse in a very angry fashion and aside from the fact that
a small boudoir lamp is illuminated between the twin beds, the editors,
after having the cover painted, were at a loss to quite figure out what
should have caused “Wifey” to become all “stcamed up.” Instead of |
selecting a title for the cover, the editors are asking the readers of SHORT
WaAvE CRAFT to name thjs cover, and a total of 50 prizes will be
awarded for the best titles suggested for the March cover.
governing this cover title contest are given herewith, as well as a partial
list of the prizes, which will total 50 in all.

The first prize will be one of the new Pilot 11-tube Super-Dragon re- |
This is one of the very latest all-w«ve receivers, and one which
we are sure every short-wave fan in the country will be wild to own.
This set covers all waves between 13 and 555 meters,

ceivers.

The rules

Rules Pertaining

1,—A suitable title in wanted for the
front cover of this menth's issue.

2,—The title should be self-explanatory
and should have in it some reference to
radio, short waves, or beth. It should be
humorous, if possible,

3.=—You may submit as many titles as
you wish., There is no limit.

4.—Titles must be submitted on slips of
paper size of a postal card. 3%4x5% inches,
or you can send your title on a l-cent pos-
tal card if you prefer to do so. Only one
title must go on one sheet of paper. Use
only one side of the paper. If the paper or
postal card is larger than that size the
entry will he thrown out automatically.

5.—Write in ink or typewrite the title;
no pentiled matter considered.

6 —Name and address must be given on
each title. no matter how many you send
in.

%.—This contest is open to everyone
whether you are a newsstund reader or
subscriber,

8.—~From the contest are excluded em-

to This Contest

ployes of SHORT WAVE CRAFT and their
families.

9,—The contest closes on Apr. 30, at
which time all entries must have been re-
ceived.

10.—The editors of SHORT WAVE
CRAFT will be the judges of this vontest,
and their findings will be final.

11,—=No correspondence c¢an be engaged
in on this contest. nor letters answered.
nor the entries returned.

12.—In the event of ties the prizes tied
for will be awarded to the contestants so
tying.

Address all entries to TITLE CONTEST
EDITOR. SHORT WAVE CRAFT. 99 Hud-
son Street, New York Civy.

In the next jssue the full list of prizes
will be given.

The prizes will be sent from the radio
manufacturers and radio firms to the win-
ners at the end of the contest., and the
results giving the winners’ numes will he
published in our July issue.

“First Prize”—This heautiful 11-tuhe Pilot All-
Wave Set, Valued at 399.50

@ The “Firat Prize' I'ilot 11-tube Super-Dragon All-

wave get has class A.V, push-pull audio output
stage with 12 watts output, feeding a 18-inch full dy-
namic speaker. It has a very stable separate oscillator
tube: automatic veolume contrel: automatic inter-sta-
tion clarifier; *‘quick-shift” vernier or high-speed tun-
ing dial; selective audio filter system (tone control);
a separate switch control for the hase accentuator;
head-phone and phonograph *‘pick-up” jacks. Best of
all. it has a tuned R.F. stage ahead of the mixer tube.
which is used on all bands. It also has a universal
input line transformer. which by changing a simple
connection, enables the owner to operate the set on
50 1o 60 cycles on any one of the following A.C, volt-
ages—110, 125. 150, 220, or 240. The set uses three
61)6 tubes; two 76's: one 6A7: one 85 detector; two
42; one 5D3 rectifier, and one 6('6.

Partial List of 50 Prizes

Alden Products Company, Brock-

fon, Mass.

1—No. C-140, 140 mmf. Na-Ald VYietron
“AA” Variable Condenser

1—=No. C-15, 15 mmf. Na-Ald Vietron “AA”
Variahle Condenser

1—No. 7021V, 2t% mh.
Victron R.F. Choke

1—No. 75V, 5 meter Na-Ald Victron RF.
Choke

1—LV2, Na-Ald Victron Coil Dope
No. 700. Na-Ald Coil Selector Unit.

1—No. 4955V Acorn Tube Socket of Vie-
tron,

Anker Labs., New York, N.Y.

1—"Frigate” Twin Regeneration 6-Tube
Receiver Kit

1—3-Tube A.C.-D.C, “Cruiser” Kit

1—Buccaneer S.W. Receiver Kit

1—RBuceaneer Junior Receiver Kit

Blan, The Radio Man, New York,

N.Y.

1—1’air Buddy Test Prods

1—6”x53 1% "xt6” Shicld Box

5—Individual prizes of aluminum panels
cach to the winner's specifications not
exceeding 150 sq. inches each.

150 m.a. Na-Ald

and

10—Individual prizes of % Ih. packages of
aluminum strips that make very handy
bracket-shelf support handles, ete., in ra-
dio construction for homemade sets.

Burgess Battery Company, Iree-

port, Tl
1—Burgess No. BT6F Ribhon Battery

Eilen Radio Laboratories, New
York.

1—All-Electric All-Wave set, wired, com-
plete with B.C. Coils, Tubhes, Cahinet
and Phones.

Electrad, Inc., New York, N.Y.

1—Electrad Universal Serviee Kit contain-
ing six Standard Replacement Controls

Hammarlund Mfg. Co., New York.

1—Set short-wave plug-in coils and coil
forms

Insuline Corporation of America,
New York, N.Y.

1—No. 2651 Insulex Trans. Coil Form
1—Ne. 957 Insulex Trans. Socket
1—No. 963 Insulex 6-prong 5.W, Coils

Arthur H. Lynch, Inc.

1—1li-Fi, Marconi type, high fidelity re-
ceiver antenna kit

National Company, Malden, Mass.

1—Type CPO, Code Practice Audio Oscil-
lator

P’ilot Radio Corp., Long Island
City, N.Y.

1—11-tube Pilot Super-Dragon All-Wave
Receiver

World Trotter Radio Labs., New
York City.

1—1'rof. Band-Spread, Model DX-3 Re-
ceiver. in metal cahinet with dynamic
speaker

Short Wave Craft, New York.

25—1 year suhscriptions to SHORT WAVE
CRAFT

12—Shart-wave Manuals
25—50¢ Short-wave Books

Please mention SHORT WaveE CrarT when writing advertisers
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Tune Your Short-Wave Aerial

@ THE average short-wave fan takes for

granted that when he rigs up an aerial
for his short-wave receiver, whether it is
an inverted L type or one of the more
elaborate doublet types, that this aerial
will give him everything desired on any
wavelength that he might tune his set to.

An English amateur, in Amateur Wire-
less, recently, pointed out that you can
often improve the signal strength of a
signal picked up many times, by eflectively
lengthening or shortening the aerial to
suit the particular wavelength in question.
While it is not always possible to tune the
aerial to that particular wavelength, you
can usually find one of its harmonics or
sub-harmonics which produces the same ef-
fect.

@ 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 opportu-
nity of seeing these magazines first-hand. |
The circuits shown are for the most part
self-explanatory to the radio student, and
wherever possible the constants or values
of various condensers, coils, ete., are
given. Please do not write to us asking
for further data, picture-diagrams or
lists of parts for these foreign circuits,
as we do not have any further specific
information other than that given. If
the reader will remember that wherever a
tuned circuit is shown, for instance, he
may use any short-wave coil and the ap-
| propriate corresponding tuning condenser,
data for which are given dozens of times
in each issue of this magazine, he will
have no difficulty in reconstructing these

The aerial tuning is accomplished by forei ircuits to try th t
the use of our old friend, the tuned ecir- S GLU AL e AL L J
cuit. You simply have to connect it in | — _
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This circuit shows how you can improve the efficiency of short-wave reception by

tuning the antenna.

the same manner as an absorptive wave-
trap. Then, for a given setting of the
tuning condenser, a point will be found
for the condenser of the nerial tuning
unit, at which the set either stops oscillat-
ing or the regeneration control must be
advanced greatly to start oscillation. You
may find that this will also necessitate a
slight readjustment of the tuning control,
but when you finally have the set re-
tuned and the regeneration just below
the point of oscillation, the signals will
usually be greatly increased in strength.

This may sound like a complicated
arrangement, but next time you find that
you need “just a little more” to bring in
that weak station, try this kink and see
how easy it really is,

The coil s any good short-wave unit
of the plug-in type, to cover the required
wavehands and the condenser may be any
size that vou happen to have around, from
00025 to .0005 mf. maximum.

An Italian One-Tuber

@® FROM time to time on this page, we

have published typical circuits, each
having some new Kkink or method that
makes it interesting to short-wave fans
in the U.S.—from various foreign coun-
tries.

This circuit is an Italian idea published
in La Radio Per Tutti of how a l-tube
short-wave receiver should be made. Oddly
enough, it is a combination battery and A.
C. set for the filament of the single, indi-
rectly-heated tube is actuated by a step-
down transformer from the A.C. lines,
while the plate supply is received from a
“B” battery.

The regeneration is situated between
the screen-grid of the tube and the cath-
ode while the output is obtained in the

ordinary way from the plate circuit. This
method supplies a smooth control of re-
generation, and one that is unusually stable.
This is the interesting point about the
set (disregarding its geographic interest.)

It will also be noticed that the tuning
condenser encompasses both coils, which
are isolated by the use of fixed condensers
to prevent a short-circuiting of the “A™
and *“B” current supplies. This means
that the regeneration coil is actually part
of the tuning circuit and supplies direct
coupling—as far as the signal is concerned
-—between the tuning and feed-back cir-
cuits. This has the effect of reducing the
loading of the tuned circuit and permits
smooth regeneration on higher frequencies
than most other methods.

The values of the parts are indicated
on the circuit; they may be changed to

s
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Hook-up of Italian 1-Tube Receiver
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suit the parts at hand, The coils may be
any well-made S.W. inductances, and the
tuning condenser should have the value
specified for the coils. It must be remem-
bered that the frequency range will be
shifted to a somewhat lower value for each
coil because of the jnsertion of the re-
generation coil in the tuned circuit. This
may necessitate the removal of some turns
from each coil to cover the desired fre-
quencies.

“Neutralized Inductance” Wave
Change Scheme Improved

® SOME time ago on this page (Feb-

ruary 1935 issue) we published an ex-
cerpt from an article on a new method
of short-wave tuning, in which balanced
inductances permitted a wide change of
frequencies without either plug-in coils or
wave-change switches.

By an unfortunate error, this was cred-
ited to an Austrian publication and the
Editor wishes to make a correction at this
time and credit the item correctly. The
item appeared originally in Amateur Wire-
less magazine, an English publication.

The author has made a further develop-
ment in the idea, as shown in the accom-
panying sketch, to permit a wider range
of frequencies to be covered. By a simple
switch to ground the point betweeen the
coils, the effective length of Ll is changed
and the neutralizing inductance simply
made larger or smaller, depending on the
position of the switch arm. This length-
ening and shortening of the neutralizing
coil is easily compensated for by the vari-
able condenser setting. A review of the
Sriginal item will explain how this is
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In this scheme for tuning in the various
short-wave bands, balanced inductances
permit a wide change of frequencies with-
out using plug-in coils or switches.

By winding the coils L1 and L2 on sep-
arate coils, the mutual inductance between
them can be varied, thus producing a very
effective control of the selectivity of the
set, By loosening the coupling, the tun-
ing of the receiver can be broadened to
almost any extent—though of coursce the
wave range will be decreased in propor.
tion.

This circuit holds a wide field of re-
search for the more experienced short-
wave fans, and for the ordinary listener
the greater efficiency permits new stations
to be heard.

A French Frequency Converter

@® THE circuit diagram and photo here

show a short-wave converter to be
coupled to a broadcast receiver for tuning
in short-wave stations. This unit was
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This diagram shows how to make a
short-wave converter which can be coupled
to a regular hroadcast receiver, for the
purpose of tuning in short-wave stations.

described in La T.S.F. Pour Tous a mag-
azine published in Paris.

The unit employs a tube of the type
known in the U.8. as a penta-grid con-
verter tube (2A7 and 6A7) but known in
Europe as the Octode.

Two sets of coils are needed, the aerial
and grid coils, and the oscillator grid and
plate coils. There are commercial units
covering the wavebands required. The
wiave-change scheme consists of a 6-sec-
tion switch having three positions. “The
first and second are for the two short-wave
bhands covered while the third connects the
aerial directly to the broadcast set and
disconnects the primary of the filiment
transformer as well as disconnecting each
of the coils of the converter unit.

The value of the resistors and condensers
are indicated on the circuit, but these
values must be adjusted to suit the coils
and tube utilized.

The interest in this unit is the complete
way in which the switch arrangement con-
trols the various parts of the cireuit.

A Hi-Fidelity Amplifier

® HIGH fidelity has taken the entire ra-

dio industry by storm—and the con-
quest is not limited to the U.S. Interesting
articles on the subject are found in many
foreign radio magazines.

Wireless Wecekiy, an Australian maga-
zine is one of the foremost of these hi-
fidelity advocates and the amplifier dia-
gram here is an example of the work they
are doing along these lines.

This amplifier was designed by the staff
of the magazine and after the engineer-

ing work was compieted, independent
radio laboratories checked the work and
the results. Their findings are so en-
couraging that we do not hesitate to recom-
mend the amplifier to anyone who wants
a really fine amplifier for boosting the
output of a short-wave receiver.

It is interesting also, since American
tubes are utilized in the design, which per-
mits short-wave cxperimenters in this
country to duplicate the amplifier.

In design, the 55 tube is used as a
phase-changer and amplifier to couple a
single tube into a push-pull stage, without
resorting to transformers, which might
limit the response at the extremities of
the audio range.

This amplifier has a flat response from
30 to 10,000 cyecles (within 5 db.) and
phase reversal is so perfect that with the
values given, not only is the phase of the
signal potentials 180 degrees apart, but the
amplitude of the signals also match, with-
in very close limits, which aecounts for
the fine frequency characteristic of the
amplifier.

Short-Wave Coil Switching

@® MANY methods have been devised for

changing from one coil to another in
changing bands in short-wave receivers.
One of these methods is to use a radial
group of coils which are turned by a cen-
tral shaft so that the coils not in use are
actually disconnected from the entire cir-
cuit. However, this method has been
rather difficult for the home-constructor
as it required rather careful construction
work.

In a copy of Toute La Radio, a French

The switching of short-wave coils is al-
ways food for an argument among the ex-
perts—here is a simple arrangement of
French extraction.

publication, the ecditor spotted a rather
simple way of assembling such a coil
assembly and making the nccessary switch
for it. The arrangement is shown in the
accompanying sketch, which shows one set
of four coils mounted on a block of wood
and a metal or wooden shaft mounted in
the center of the block. The coils may be
made by taking insulating strips and
securing them together radially with slots
in the edges for the wire. But perhaps it
would be easier to use commercial coils.

On the ends of the coils which may
have any number of windings required by
the circuit, are fastened strips of bakelite
or other insulation, with contacts arranged
as shown—one contact for each connec-
tion to be switched. On the panel or base-
board, a strip having a similar number of
contacts, but made this time of spring
brass, is mounted. This strip is situated
so that by turning the shaft, the coils are
made to turn and make contact, one at
a time with the contact strip.

The details of construction can easily
be worked out by the individual construc-
tor.

oo o 1

In this hook-up, tube 1 is the frequency
changer and tube 2 is the local oscillator
for a greatly simplified super-Het, with
its own power supply.

Receiving Conditions on 10
Metlers

® ACCORDING to a recent Austrian pat-

ent the problem of using power lines as
a source of current supply to receivers op-
erating on the wavelengths of about 10
meters is quite difficult, on account of the
elaborate filtering needed to prevent hum.
Regenerative receivers operating around
7 mcters, require, according to the account
in a recent issue of Hunk-Technische

(Continued on page T41)

This diagram shows an interesting Australian high-fidelity amplifier circuit; it
has a flat response from 30 to 10,000 cycles.

www americanradiohistorv com
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Official Listening Post of Geo. D.
Sallade, Sinking Spring, Pa.

® IN THIS column I recently reported
hearing a Budapest transmitter on 5400
ke, This station was HAT uand transmits
each Sunday from 8:00-9:00 p.m. E.S.T.
An official communication from this sta-
tion reads as follows:

Dear Sir:

Thanks for your report on HAT, 5556
meters, of 23 Dec, 34, This Xmitter is
on the air each Sunday 8:00-8:00 p.m.
(your time}. Also HASS is working each
Sunduy 8:00-9:00 your time, on 189.518
meters. DBoth of them 5 kw.

Wishing good reception for the future,
we remain,

Yours very truly,
Research Labs for Elect. Communications
Budapest, Gyali St. 22

In November, many listeners, including
myself, reported an Italian station, IRS on
8000 ke. In order to remove any doubt
concerning this station and the call letters,
I present this verification:

Dear Sir:

In receipt of your letter of Nov. 16,
1934, we confirm ag correct Your report
contained in the sume.

P'lease note, however, that the ecall-let-
ters of our transmitter arve IRF and not
IRS as you thought you heurd; the wave-
length is meters 37.15.

Yours truly,
Societa [talo Radio

New stations heard at this post are
YV6RV, 6030 ke, in Valencia, Venezuela,
and HJ4ABL, 6100 ke, located in Mani-
zales, Colombia, S. A,

Verifications this month include HI5ABD
(Caliy, TIX, HIX, DJN, VK2ME on 28.5
meters, and a pretty card, pink in color
with large red letters from HFP5B.

Report From Oliver Amlie, Philadel-
phia, I’a.

(10th S.W. Craft Trophy Winner)

® THE famous 3-tube Amlie, DXer, us-
ing the oldest radio tubes on the market,
went back on the air Jan. 6, 1935, after
a fG-day lay-up due to trouble with “B"
Fliminator, {vultage trouble), but the re-
ceiver made up for lost time, taking a
mighty sweep in the short-wave field for
this month, with at least no less than 10
or 15 letters sent out for verifications, end-
ing Jan. 27. Here are a few stations this
nost will receive verifications from:—KEE
43.70 meters sending programs to KGU,
Ilonolulu, Mon., Tues., 11-12 mid,

KEE is my old stand-by, had “veri”
about a year ago, can't find it, will write
for new one.

COK, 14.00 meters, Mon. 8:00 p.m. to
1:15 a.m., new station in Tlavana, Cuba.

KWE, 19.60 meters, calling JVF on 19.02
meters 5-8 p.m, any eve.

KWU, 1453 meters, sending test pro-
grams to JVM on 27.93 meters 5-6 p.m.
any eve,

KDF 28.05 meters, testing with JVF
19.02 meters 6-7 p.ni. irregular,

0AX4D, 57.80 meters, Lima, Peru, send-
ing programs out Wed-8at. 9-11:30 p. m.

KNRA, 44.27 meters, heard Jan. 23, 1935.
Time 11:25 p.m., 21 miles from Florida.

CMCI, 49% meters, Havana, Cuba, Old
stand-by: had “veri” April 23, 1932; back
now on air; as yet, irregular from 8-11

p.m.

CTICT, 31.25 meters, Lisbon, Portugal,
Thurs. 4-6 p.m.

XEBT 50 meters, daily 7 p.an. till 1 am.

C09CC, 48.78 meters,
Mon. 7-12 noon.

PRF5, 31.58 meters, daily 5:30-6:15 p.m.
(All Time E. S. Time.)

The above are stations this post expects
to receive verifications from for the month
of January 1935. Heard both sides of
California and Japan phones.

One personal letter, 1 verification, 2
pages of information of radio stations re-
ceived from VK3LR from Mr. II. P>. Brown,
Director-General of Australia.

One letter from Mr, T. W. Conder, Gen-
era]l Manager of Australia Radio Commis-
sion; equal qualification of verification on
VKZ2ME-3LR-3ME; Mr. Conder receives
reports from this post on all three sta-
tions each month for 12-months’ test.

Oliver Amlie

56th City Line Ave.
Overbrook
Philadelphia,

Havana, Cuba.

Penn.

Listening Post Report From Herman
Borchers, Greenfield, Mass.

® DURING January the short-wave re-

ception was fair except the Australians;
none of these stations came up to the ex.
pectations.

OAXHB—48 meeters, Limma, Peru. Have
heard this station several times on Wed-
nesdays and Sundays at 8 p.m. Rep. R6.

[HJIABB—46.51 meters, Barranquilla,
Colombia, is on the air from 1:30 to 10:00
p.m. Received very good, R7.

Latest ""Hot" Tips for Short-
Wave Listeners from our
"OFFICIAL LISTENING
POSTS"

R N N N N U W WAy ey

HJIABE—{9.5 meters, Cartagena, Col-
ombia, strong signal. RS.

HJ3ABH—50.1 meters, Bogota, Colombia,
very good RS.

XEBT--50.10 meters, Mexico, strong sig-
nal RT7.

HP5B—18.9 meters, Panama City, have

heard this station several times around
10:00 p.m. Announcements are in KEng-
lish, Spanish, RS.

DIB—1%.73 meters, has discontinued

sending their programs to United States in
the morning.

DJC—19.83 meters, is still the best heard
station; reception R9 plus. IHave received
a ‘veri” from 2RO Rome. Their station
schedule is the following:

IRA—49.30 meters, Mon., Wed., and Fri.,
from 6 to 7:30 p.m.

2RO—30.67 meters, every day from 2:30
to 5 pm. and Mon, Wed. and Fri. also
from 7:45 to 9:15 puan.

JB—Johannesburg, South Africa. This
station is on 48.2 meters, 6097.56 ke. ac-
cording to a letter reccived from this sta-
tion and their schedule is as follows: 6:45
to 7:30 am.—10:30 am, to 2:00 p.m—
4:00 to 6:30 p.m. and 7 to 11 p.m., every
day except Sunday,

Sunday schedule: 3:30 to 4:30 a.m. and
8 to 10:15 a. m. The address for JB is
the following: Africa Broadcasting Co.
Limited, Box 455% Johannesburg, South
Africa.

RNE—25 nieters, received very weak Ri-
R6. EAQ-—-30.40 meters extra strong sig-
nal, RS.

www americanradiohistorv com

t:llég‘l\fé‘ ' All  received very weak and
VK:ﬁ\lé j plenty of static—Rd4 to R3.

—Herman Borchers

John Sorensen Reports

@ STATIONS heard and logged this
month: GSA — GSB — GSD — (GsE
—GSF — GCW — GAS — FYA (19 me-
ters), FYA (25 meters), — DJA — DJC
— DJN — DFE — DIQ — DGU — HBL
— HBP — ORK — IRM — IRA — EAQ
—CT1AA — I'HI — PCJ — RNE — LKJI
— HAT (55 meters)—VK2ME — VK3ME
— VK3LR — YDA — JVT — RWI5 —
CO0C — COH — HI1A — HIX — TIEP —
HCK — PRADO — PRF5 — YV2RC —
YV3RC — YV4RC — HJ1IABB — HJIABD
— HJ2ZABC — YV5RMO0 — HJN — HC-
2RL — XEBT — WBXAL — WYXAA —
W2XE — W3XK — WIXAZ — WIXAL —
WIOXF — W3XAL — W3XL — W3XAU —
W00 — WMA — WEZ — WEM — wW09—
CJRX — CJRO — VESGW — VEYDN.

Verifications received: VK3RL — VK2-
ME — JVM — W09 — IRM — [RA --
DGU — HP5B,

Many unidentified South Americans
have been heard and the 49 meter band
seems to be best just now, 31 meters from
3 pm ES.T. is also good. 25 and 19
meters generally have been weak except
;SE — FYA — PHI — PCJ — these
have come in here with strong signals.
Some freak receptions have been noted,
also “echoes” from GSE and DJN. The
stations I have wanted have failed to
come in, such as VUB — VUC — CQN —
VATLO — ZHI — OER2 — C(T3AQ:
these I have tuned for, but so far they
have not favored me by their signals,

Code transmitters on 49.3 to 49.3 meters
here are very loud and give good reception
from before dark to far into the evening.
There are sometimes a dozen keving at
one time. Amateurs take note, for I hear
plenty of your call letters here at 49.4
meters.

Here is the “interval” signal you hear
I)eftt)re HAT, Budapest, starts its broad-
cast.

o

—John Soerensen, 3301 Waterbury Ave,
Dronx, N.Y.C.

Edward Heiser Reports

® HEREWITH vou will
log.

The whistle which is heard when listen-
ing to IRA on 49.20 meters is caused, I
believe, by IRA operating too close to
VEIGW's wave.

The new Panama station is also causing
quite a whistle as they are right on
WIXAL's wave and WIXAL is becoming
more active again.

have heard a station working in the
20 meter amateur band, broadeasting re-
coi'!dings, but they do not talk or give their
call,

I sent in a report to England in regard
to tests they were conducting, and received
a fine picture of “Big Ben” and the London
Studios. They also mentioned, that inas-
much as their programs are published he-
fore they are broadcast, they do not feel
justified in sending verifications for the
G.S. stations.

The 16, 19,25, and 31 meter bands in gen-
eral have been very poor.—Edward N.
Heiser, Rt. 2, Box 124, Brecksville, Ohio.

{Continued on page 758)

find short-wave
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14th “TROPHY” WINNER

Angelo Centanino, Box 516,
Freeport, Pa.
180 Stations; 90 Verified

® THIS month we take pleasure in

awarding the fourteenth “Trophy”
to Mr. Angelo Centanino of Freeport,
Pa, Mr. Centanine’s list consisted of
a2 total of 180 stations, 90 of which
were verified. The receiver used by the
winner of the fourteenth “Trophy” was
a Hammarlund “Comet”-Pro, Five
separate antennas were used. One was
a 41-foot doublet, another was a 75-foot
cage antenna, a 23-foot doublet, a 30-
foot doublet, and a 75-foot “L” type.
Mr, Centanino states that the 75-foot
doublet gave the best “all-around” re-
sults. He also had the advantage of un-
derstanding Italian, Spanish, French
and English, and, of course, had very
little trouble in identifying the signals
of the different stations.

IMPORTANT: Do mot fail to re-
member that all the entries must now
be entered according to the mew rules
which are herewith reprinted for the
benefit of those who intend submitting
lists of stations. Read the new rules
carefully!

Briefly they are: The Trophy will go to the
pPerson submitting the *‘greatest number of veri-
ficationa!” No unverified stations are required!
Also. at least 50 per cemt of the verifications
submitted must be for stations Tocated OUTSIDE
of the country in which the entrant resides. Onty
letters or cards specifically verifying reception
of a given station will be considered,

MR. CENTANINO’S LIST OF VERIFIED
STATIONS

Radio Coloniale—France. 19.68, 7-11 am.. *“lIci
Radio Coloniale, Paree.”

Radio Coloniale—France, 25.20, 11:15 a.m.-5 p.m.,
“Iei Radio Coloniale, Paree.”

Radio Coloniale—France, 25.63, 5:15-11 p.m., *“1ci
Radio Colonisle, Paree.”

HI1A—West Indies, 47.80, 7:40-9:40 p.m., “"Aqui
la_voz del Yagque.”

HIH—West Indies, 44.00, 6:40-7:40 p.m., “Aqui
!a voz de! Higuamo.”

YV4RC—Venezuelg, 50.08. 4:30-10 p.m., **Esta-
cion YV4RC in Caracas.”

HJI5-ABD- -Colombia, 46.30, 7-10 p.m., three-note

chime.

VK3ME— Australia, 31.55, Sat., 5-7 a.m., clock
chimes at opening.

VK3LR—Australia, 31.81, 3-8 a.m., Sun.

RKI—U.S.8.R., 19.94, Sun., 10-11 a.m., “Moscow
calling.”

HC2ZRL—Ecuador, 45.00, Tues., 9:15-11:15 p.m.,
“Heltlo America.’

CT1AA—Portugal, 31.25, Fri., 3:30-6 p.m., three
cuckoo calls.

YV3RC—Venezuela, 48.78, 4:30-9:30 p.m.. gongs
and chimen.

COC--Cuba, 50.00, 4-6 p.m.. announce in Enslish.

HBL—Switzerland, 31.27, 5:30-6:30 p.m., "‘Radio
Nations ealling.”

HBP—Switzerland, 38.47, 5:80-6:30 p.m., “Radio
Nations ealling.”

PRADO- Ecuador, 45.31. 9-11 p.m.. “Estacion el
Prado en Riobamba. Ecuador.”

LSX—Argentina, 28.98, Wed., 8:11 p.m., relays

KFZ.
LSN-—Argentina, 14.27, used in mornings of Eu-
charistic Congrees Week, 8-10:30 a.m.
LSN—Argentina, 20.65, used in mornings, 8-
10:30 a.m.
LSN—Argentina, 30.30, used evenings, 6-8 p.m.
TIEP—Costa Rica, 44.71, .10 p.m., “La Voz
del Tropico.”

R
"

CJRG—Canada, 48.85, 8 p.m.-midnight, “Stations
CJRO and CJRX, Winnipeg, Manitoba.”
CJRX—Canada, 25.60, 8 p.m.-midnight, "Sta.
tions CJRO and CJRX, Winnipeg,
Manitoba.”
GBU—England, 24.41,

York.

GBS—England, 28.04, midnight to 8 a.m., phones
New York.

GBC—England, 32.22, late evenings. phones Can-

ada,
GCB—England, 32.33, afternoons, phones CGA.
GBU—England, 16.11, mornings, phones New

York.

GAS—Enrgland, 16.38, 1.1:15 p.m., phones New
Yor

GBS—England, 32.59, late evenings, phones New

evenings, phones New

York.

GBU—England. 13.45, mornings, phones New
York,

GBB—England, 22.08, daytime, phones Canada.

GBC—England, 23.47, irregular, phones ships.

GCW—England, 30.64, 6 p.m., phones New York.

GBS—England, 16.38, mornings, phones New
York.

GBP—England. 28.04, midnight, 8 a.m., phones
VLK.

GBC—England., 17.56, early afternoon, phones
New York.

GBS—England, 24.69, afternoons, phones New
York.

GDW—England, 62.24, evenings, phones New
York.

GCA—Englynd, 30.90, 6 p.m., phones Argen-

tina.
GBB—England, 22.09, daytime, phones Canada.
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FOURTEENTH
“TROPHY Cup”’
WINNER

Presented to

SHORT WAVE SCOUT

ANGELO CENTANINO
FREEPORT, Pa.

For his contribution toward the
advancement of the art of Radio

Magazine

@ ON this page is illustrated the hand-.

some trophy, which was designed by
one of New York's leading silversmiths.
1t is made of meial throughout, except
the base, which is made of handsome
black Bakelite. The meta! 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 2215". The
diameter of the base is 73%”. The
diameter of the globe is 515”. 1The
work throughout is first-class, snd 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 commercial phone sta.
tions, in a period not exceeding thirty
days, as possible by any one <ontestant,
The trophy wil! be awarded to that
SHORT WAVE SCOUT who has Jogged
the greatest number of ghort-wave sta-
tions during any 30-day period.

HONORABLE MENTION
AWARDS

Robert Woods, 14 W. Broadway,
Sand Springs. Okla.
110 stations; 55 verified.

PHI—Holland, 16.88, 7:30-10 a.m., except Tues.,
., metronome.

"DJA—Germany, 31.38, 5-8 p.m., “Eight Piano
tes."

Notes.

DIB—Germany, 19.73, 8-11 a.m., “Eight Piano
otes,””

DJD—Germany, 25.51, noon-4 p.m., “Eight Piano
otes,”

DIQ—Germ[;\jls. 29.15, special broadeast with

DJM—Germany, 49.35, test with New York. 6
p.m.

DJC—Germany, 49.83, 8-10:15 p.m., “Eight Piano
Notes.”

DJE—Germany, 16.89,
DJB.

DJO—G?TIBI‘I'Ig. 25.43, irrepular, to Afriea with

irregular, programs of

31.45, irregular.
16.25, mornings of Eucharistic

DJIN—Germany,
HJY—Colombia,

Congress.

HJY—Colombia, 21.98, mornings of Eucharistic
Congress.

HJY—Colombia, 30.21, evenings of FEucharistic
Congress.

VEIGW—Canada, 49.22, see letter, *‘Baritone
announcer.”

IRM—TItaly, 30.52, irregular, phones South Am-

erica.
W2XAF—New York, 31.48, 7:30-11 p.m., relays
WGY

GY.
W2XAD—New York, 19.56, 2:30-3:30 p.m., re-
lays WGY.
WIXP-—Chicago, 49.18, see card, relays WENR.
(Continued on pege 757)
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Mr. Hurst built the 2-tube short-wave receiver shown ahove from “odd parts” for a friend of his, whose likeness appears in the

e

Karl Hurst Has Good Results With Our Sets!

e O Y

’

picture at the left. You will find Mr. Hurst’s letter very interesting.

Editor, SHORT WAVE CRAFT:

I have been a short wave experimenter
for about five years and a reader of SHORT
WAVE CRAFT for about three years. Of
course [ consider it the best S.W. maga-
zine on the market, or I would have stopped
reading it long ago.

I have built quite a few of the sets you
described and have had good luck with
them, At present I am working on one
similar to Mr. Dunsmore’s “Consuelo Fal-
con' as deseribed in the August 1933 issue.
It will be my first A.C.-powered set.

I am always interested in the *“8-W
Kinks” section of the magazine, in which
you print ideas contributed by other read-
ers. Not only are these ideas valuable in
themselves, but they often serve to give me
ideas on solving some particular problem
of my own.

I am enclosing photographs of a two-
tube set I recently built for a young friend
of mine. (He appears in one of the
photos.) The circuit is the usual one, and
the parts are nrostly “junk” from old bat-
tery sets that we gathered together, It
is in building a set from such a conglom-
eration of parts as we had, that ideas ob-

tained from the Short-Wave “Kinks” de-
partment come in handy.

You will notice that the shielding is of
tin obtained from a coffee can, while the
panel is of steel covered with enamel. It
was cut frem an old gasoline sign. Of
course in time it will be given a coat of
paint to improve the looks a little. The
regeneration control condenser is at the
right and is of very old make. So is the
bayonet socket that supports the plug-in
coils. The plug-in coils are “home-made,”
since we cannot wind on the tube base
when it fits inside the socket. The antenna
connection consists of an insulated wire
twisted around the heavy bare wire fas-
tened to one terminal of the bayonet socket.
The set tunes from 23 to 205 meters, prob-
ably with vacant spaces instead of over-
laps on the different coils, but it covers all
the “important” bands.

The first day we tried it out, we tuned
in GBS in the morning and GSC in the
afternoon. Since then we have had EAQ,
GSA, 0JC, YVIBC, and numerous Ameri-
can 49-meter stations, as well as 80- and
160-meter amateur phone and police sta-
tions. The set is not troubled with “hand-

e e

capacity” effects, but is rather noisy below
30 meters when the old regeneration con-
denser is turned. However, the set works
better than I expected it would and the
voung chap is satisfied; I guess we will
have to give SHORT WAVE CRAFT a vote of
thanks for that! The “old magazine” sure
is the answer to the “set-builders prayer”
—as some one remarked in a letter to you
recently—and he was right!

The cover picture on the January issue
“is the berries’’! I know several fellows,
including myself, who would like a Christ-
mas like that!

KArL F. HumsT,
Lyons Falls, N.Y.

(Fine business, Karl, and we are glad
that you find in SHORT WAVE CRAFT the
information regarding short-wave set con-
struction that you are looking for. We be-
lieve you will find the information given in
Mr, Dunsmore's article very satisfactory
as we have received @ goodly number of
very favorable letters concerning the effi-
ciency and smooth tuning obtained with
that set.—Editor.)

“POCKET SET” GOING GREAT
St

GUNS!
Editor, SHORT WAVE CRAFT:

Recently I bought the December issue
of SHoORT WAVE CRAFT, and saw a diagram
of a 1-Tube “Packet Radio.” Well, [ set
about to build it and had it finished within
an hour, The first station I received was
W3XAL, Bound Brook, N.J., coming in
QSA5-R9! A friend of mine, who happened
to be present at the time, asked me to build
one for him if it could be made niore com-

pact than was shown in the “mag.” This
morning, I rebuilt the set in a box
41%"x5"x1%”, Everything including *“A”

power supply is contained in this box. 1
am using plug-in coils to cover 15-550 me-
ters. (Who said there was no room for
the socket for the plug-in ecoils?) 1 will
recommend this set to anyone who wants
to get the most radio for the leust money,
I made contact with your “MAG” about

two years ago., Thanks for some “fine
dope,” especially on the new “acorn” tubes.
Nuff sed—so guess I'll sign.

JoHN KEEGAN,

211 N. Blakley Street,

Dunmore, Pa.

(Well, well, John, anaother letter on that
“Pocket Radio Set”! We have had quite
a “flock’ of letters concerning Mr. Shuart’s
1-tube “Pocket Radio Receiver” and the
astonizhing thing about thiz recciver 1is
that those whoe have bwilt it have, in many
cizes, heen successful in operating a loud-
speaker with this very gmall set, which or-
dinarily would only be erpected to bring
in signals on headphones.—Editor.)

P A U SR o
e

MR. WORCESTER'S HINTS A
GREAT HELP!

Editor, SHORT WAVE CRAFT:

Wish to congratulate yourselves and Mr.
Worcester, for the latter’s idea—published
in the January issue on “De-Henrying.”

1 have applied this scheme to two locally
built regenerative sets, wrapping the
grounded wire around the plate leads of the
untuned R.F. 58 tubes, and the grid leads

One Year's Subscri[)tion to
Short Wave Craft
FREE

for the “Best” Station Photo

Closing date for each tontest—60 days preceding
date of issue: April | for June issue. ete. The

| editors will aet as judges and their opinions will
be final, In the event of a tie a subscription will
be given to each contestant so tying.

of the 57 detectors, the latter circuit being
tuned, and the former inductively coupled
to it.

The result has been an increase in sensi-
tivity of at least 50 percent, and the own-
ers of these sets are correspondingly happy.

D. M. DUNSMORE,
Estate Consuelo,
San Pedro Macoris, Dom. Rep.

(Thanks very much for your interesting
letter, D.M.D.. and we are indeed glad to
learn that you had such good success with
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Mr. Worcester's idea on De-Henrying,” pub-
lished in the January issue, Those among
our readers who have not read Mr. Wor-
cester's article will find it very profitable
to do so.—FEditor.)

300 PERCENT “GAIN"—THANKS TO
OUR ANTENNA DATA!

Editor, SHORT WAVE CRAFT:

Just a line to let you know what I think
of the articles in your magazine. I think
the magazine is OK. I haven’t missed a
copy in three years and have built many
of your sets. At present I have a 2-tube
D.C. Doerle receiver and have had fairly
good success with it until I began think-
ing about a doublet antenna and looking
through the back copies of SHORT WAvVE
CrarT | came upon the article *“Short
Wave Antennas” in the 1934 October issue,
After reading this over I picked out the
one with a twisted lamp cord for a lead-in,
but instead, I bought some water-proofed
lead-in wire as the article suggested and
iz it @ knock-out! It increased the vol-
ume 100 percent and the sensitivity at least
300 percent, This is especially true on the
bands below 40 meters. I am deeply in-
debted to you for printing such a fine
article and think it is worth the time of
any short-wave fan to install such a sys-

tem. These are a few of the stations I
have received: WS8XK (on three wave
lengths), DJG, WEA, KWQ, W3XL (on

three wave lengths). EAQ, COC, HC2RL,

XENT, KES VE9GW, and 47 police sta-

tions; the many amateur stations heard
(Continued on page 761)
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HOT-CHA FOR “2 TUBE DOERLE"!

Editor, SHORT WAVE CRAFT: .

1 wish to commend you on your splendid
magazine. The articles are so clear, con-
cise, and neatly written that anyone can
read them!

1 have built your “2-Tube Doerle D.C.
Set” and have had “splendid” results! My
results may not compare at all with those
of other listeners in different cities, but
here are a few stations I've received and
I consider them a good start.

Among my United States stations are:
WSXK, W3XAL, WIXAL, W9XAA, WIXF,
WEXAE, W2XA¥P, W2XAD and others.

Foreign: VESGW, VESJR, GSE,
FYA.

Recently I made a 10-20 meter coil and
have found it extremely valuable. On
bright, sunny days, 1 can receive 19 and 16
meter stations extremely well, but on
cloudy days or when the sun is temporarily
hidden behind a cloud, the volume is de-
¢reased tremendously,

T. J. TRACY,
1506 Hammond Avenue,
Superior, Wisc,

(Thanks a let TJ.T., and we are pleased
o nmote that you have found the 2-tube
Doerle D.C. set to give such splendid re-
sults. One thing about the Doerle is8 that
it has no “fancy frills” but, like a good
race horse, it stands stauunch and delivers
the goods.—Editor.)

FINE RESULTS WITH “OSCILLO-
DYNE” AND OTHER SETS.

Editor, SHORT WAVE CRAFT:

1 though I'd drop you a few lines to let
you know that 1 have had great success
with sets built from diagrams published in
yvour wonderful magazine. Among the sets
I have built are: The 3-tube “Doerle,” “Trip-
lex 2,” “Oscillodyne,” the 2-tube “DX-er,”
“Twinplex” and numerous others, mostly
two and three tubers.

I never miss an issue of your “mag”
and 1 think that it gives the most up-to-
date information and ideas.

I always read your “Short Waves &
Long Raves,” but up to now I didn’t have
enough courage to write, but after read-
ing other letters I decided to do so.

and

[ PPN

Dick Overholt's Calif. "Listening Post”

“Prize-Winning” Station Photo Awarded one year’s subscription to SHORT WAVE CRAFT

Eacitor, SHORT
WAVE CRAFT:
Here's a photo of

“Yours Truly and
his listening poat
out here in Cali-
fornia. First I want
to say that I've
taken SHORT WAVE
CRAFT since Decem-
ber 1931, and want
to congratulate you
on your “FB” Mag-
azine and hope you
keep up the good
work.

Practically all of
the equipment on
the desk is “home-
made” with the ex-
ception of the loud-
speaker and radio
cabinets. The radio
is an all-wave set
using 58-rf.., 57-det.,
56 and 2A5 in audios
and 80 rectifier.
The range of this
set is 17-550 meters,

The “can’ next to the receiver is a “mon-
itor”; the following can is a “code practice”
cutfit. I also made the “coil racks” and
wound all my own coils. Even the lamp
was made from an old loudspeaker and a
tube-base.

SHORT WaveE CRAFT has been helpful in
more ways than one, when constructing
sets; also my first S.W. set was the famous
“Doerle”!

“T have received verification cards from
EAQ, XETE and YV3BC and they sure
are the ‘‘berries”!

Dick Overholt wins the prize this month for his station photo.
Mr. Overholt is a clever constructor and he even built the coil
racks shown in the picture.

Best of wishes for the continued success
of SHORT WAVE CRAFT.
Dick C. OVERHOLT,
710 Clayton St.,
San Francisco, Calif.
(Glad that yow sent the picture in, Dick,
and apparently you are very handy with
teols, a fact which is not always true of
short-wave “Fans.” We hape to hear from
you again when you have a photo of some
new get that you have built and tested suc-
cesgfully, and our compliments to you on
the loudspeaker receiver you have con-
slructed.—Editor.)

A few months ago I started a club, we
call the “Modulators.” We are trying to
climb over that barrier to “amateurism’—
called the code. At present I can read
about 7 w.p.m. So when I get to the re-

quired number, I'll take the tests; then
I'll probably send you a picture of my rig.
Hi! Hi!
I will gladly exchange letters or two or
(Continued on puge 761)

Q.R.S. Radio Club a "Live" Wire!

Editor, SHORT WAVE CRAFT:

Herewith is a picture of our Waupun
Iligh School Radio Club (Q.R.S. Club) of
Waupun, Wis,, also a list of the “foreign”
stations heard by our members.

1 do not believe that l've ever seen a
picture of a High School Radio Club in
your magazine, so I believe that this in-
formation may be of special interest to
other clubs.

The sets shown in the picture are all
made from “hook-ups” shown in SHORT
WavE CRAFT, copies of which are always
available at our regular weekly meetings.
The Q.S.L. cards shown include ‘“verifica-
tions"” from Engtand, Germany, Bolivia,
Venezuela, Canada and Australia. The
three boys that are seated are the
officers, with myself as advisor. This is
the third yvear of our existence as an or-
ganized club and we expect to have four
licensed operators by March 1,

We, as a club, sincerely hope that our
picture and station list will be published.

We believe that our club name “Q.R.S.
Club’ is very appropriate for beginners in
code and radio study. Hi!

We would be pleased to answer any
questions regarding our activities as a club.

ERWIN PFEFFERKORN,
Radio Club Advisor and
H.S. Instructor of Physics,
Waupun, Wisconsin.
(Continued on page 761)

Special Prize Award of one year's subseription to SHORT WAVE CRAFT

We are glad to publish this very interesting picture of the QRS Radio Club of the

Waupun High School of Waupun, Wis.

All of the sets shown in the photos were

built from articles published in SHORT WAVE CRAFT.
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The EAGLE 'E-C

Here we have Mr. Victor operating the Eagle “E-C” Four.

® Your writer has been teaching ra-

dio school in New York City during
the past six months, and the receiver
to be described in this article was the
set finally chosen to suit the needs of
the student body taking the short-wave
course. The c%'ass was made up of
everybody imaginable, from »ank be-
giimiers to licensed amateurs and short-
wave “bugs” of long standing. Hence
an enormous amount of varied brain-
cudgeling was gone into so as to evolve
a good short-wave receiver that would
fill all of the very exacting demands
that follow:

1. The set had to be low in cost, since
most of the students were not million-
aires’ sons.

2 Easy enough to build so that the
beginners would not have toe much
trouble.

3. Extremely stable in operation, to
hold the elusive low-power stations in
the amateur bands.

4. Operative from phones or loud-
speaker to suit both the S.W. listeners
and the Hams.

5. By unanimous decision of the
three givls in the class the set had to
he neat and symmetrical, in other
words, have “eye-appeal.”

6. Coils to plug in from the front of
the panel, eliminating one of the worst
nuisances in the homemade S.W, set,
that of reaching behind the panel to put
coils in.

7. Must use noise-reducing doublet
type aerial.

8. A.C. operated, to eliminate upkeep

cost on batteries, and prevent com-
plaints from “boss of house” about
“mess,"”

9. Absolutely hum-free, even on
phones,

10, Be easily adaptable to band-
spread for the Hams,

11. Regeneration econtrrol must bhe

swiooth and practically noun-detuning.
12. Under fair conditions, round-the-
world signals, without undue loss of
sleep or excess ear-strain.
13. No trick gadgets or circuits that
would not be dependable and operative
at all times.

Regenerative Set Decided On

After these major stipulations and a
host of minor ones had heen decided on,
the “dirty work"” really began. The en-
tire class assembled in solemn conclave

and the floor was thrown open to dis-
cussion to determine the type of set we
would finally build. Supers were im-
mediately ruled out, as being prohibi-
tive in cost, as well as extremely diffi-
cult for beginners to construct and
check up properly. All the honors were
left to the regenerative circuit, and
rightly so. For, given a fair chance, the
old Armstrong, though with multi-
tudinous variations, will still drag in
that music from Moscow and speeches
from Silesia, et al.
2.5 Volt Tube Used

Two and a half volt filament tubes
were next decided on as standard, inas-
much as the tubes and supplementary

equipment were readily available, at
reasonable rates. R.F. or no R.F,, and

APRIL, 1935

if any, how much, was the next topic
under consideration. Final opinion
agreed upon one stage of tuned radio-
frequency amplification. Primarily, a
stage of R.F., using a high-gain screen-
grid type ’'58 tube will deliver enough
swat to kick the grid of a detector stage
around right merrily. Secondarily, the
R.F. stage serves to isolate the an-
tenna from the detector, so that on a
windy day when the antenna is bounec-
ing in the breeze, the detector output
will still be stable as a rock. Likewise,
with an R.F. stage it is possible to get
the full benefit of the doublet type of
antenna, without worrying whether the
detector will oscillate or not when well
loaded (with induetance, not what you're
thinking of), -Two R.F. was definitely
ruled out, because of the amount of
shielding and extra equipment needed;
one stage of R.F. will give more than
satisfactory results.

Electron Coupling Employed

Inductive coupling was agreed upon
between R.F. and detector stage, to al-
low for highest possible gain, and the
best possible “impedance match.” The
detector stage was next put on the wit-
ness stand for questioning. After a
short check-up among those with previ-
ous experience, electron coupling was
agreed upon, The electron-coupled cir-
cuit, originated by Lieutenant Dow, is
the finest regenerator known to radio
today. Extreme stability, which is usu-
ally a revelation to those who are ac-
customed to chasing a station up or
down the dial, is only one of its admir-
able features, Another is the fact that
it is by far the most sensitive regenera-

iE
|
I.

This view clearly shows the placement of the various parts used in Mr. Victor's
receiver.
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FOUR Receiver

By Leonard J. Victor, W2DHN

tive circuit. Finally, the E.C. circuit is
(practically) non detuning. In other
words, it is not necessary to retune the
set when shifting in and out of regen-
eration. Especially when hanging on
to a whisper from the other side of the
earth, this is a boon and blessing to a
straining DXer.

Audio Stage and Power Supply
There was a lot of argument on the
question of audio but a final agreement

Parts List Eagle E-C Four

3—.0001 mf. mica condensers.
1-—.05 mf. condenser. Aerovox.
3—.1 mf. condensers. Aerovox.
1—.5 mf. condenser. Aerovox.
1—Dual 8 mf. electrolytic condenser.
Aerovox.
1—double gang
Hammarlund (Bud).

Aerovox.

006014 mf. condenser.

1935 727

Mr. Victor here presents a very interesting set, de-
signed and built during the teaching of a class of radio
students, and we feel sure our readers will find it a very
worth-while receiver. It consists of a 58 tuned R.F.
stage, 57 electron-coupled regenerative detector, and
a 2A5 power amplifier. This receiver has a built-in
“power supply' which uses an 80 rectifier. A good
many foreign stations were received with this set in one
of the busiest sections of New York where reception
is none too good.

PP PO OOP OO OO OO OT OO OO

Lynch

1—.000035 mf. variable condenser.
marlund (Bud).

1—300 ohm, 1 watt Resistor.
(Ohmite. Aerovoex).

2—506,000 ohm 1 watt Resistors.

125,000 ohm 1 watt Resistor.

1—160.000 ochm 1 watt Resistor.

1—560,000 ohm 1 watt Resistor.

1——1 megohm 1 watt Resistor.

15 megohm 1 watt Resistor.

1—20,000 ohm potentiometer. Electrad.

1--560,000 chm potentiometer. Electrad.

3—é&-prong sockets. Bud (Na-Ald).

l—4-prong socket. Bud (Na-Ald).

1 set three: winding coils: Eagile (Bud,
Na-Ald).

1 get E.C. Electron coupling-coils. Eagle.

1—power transformer. Eagle.

2--2.5 m.h. R.F. chokes.

Hardware, etc.

1—Chassis, Eagle Radio. (Blan; Korrol).

g g g g g s gy g g iy iy iy

gy ity
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was finally reached on the type 2A5
pentode tube.

For those who wanted to be able to
use earphones, a first stage of audio,
using a 56 tube was added to the dia-
gram. The earphone jack was placed
on the back of the set, near the speaker
plug. The diagram for this extra stage
of audio is included in the article.

A conventional power supply was
agreed on, with 16 microfarads of filter,
and the speaker field used as a bias re-
sistor and choke coil. The panel between
power pack and set both above and be-
low the chassis is a precautionary meas-
ure, to insure that no insidious 60 or 120

cycle “murmur” will be heard while
proudly displaying the miracle to won-
dering neophytes.

Hence we had finally agreed on 58
R.F., 57 electron-coupled detector, op-
tional 56 first audio, 2A5 audio, and a
280 rectifier. The next task was laying
out the parts for shortest leads, always
remembering the young ladies’ appeal
for symmetrical appearance. 1 will
draw the curtain on our arduous labors
and merely say we arrived at the result
which is depicted in the accompanying
photographs. The R.F. and Detector
stages are laid out with all attention to

(Continued on page 751)
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Physical and schematic diagrams for building the Eagle “E-C” Four receiver.
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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

et

New 5- and 10-Meter Transceiver

® NEVER in the history of radio has 5-

meter reception and transmission re-
ceived such world-wide attention. The ex-
treme simplicity of equipment, the ease of
operation, and the small amount of oper-
ating skill required has made ultra-short
wave transmission the sport of the average
“man in the street” rather than that of
kings. Low initial cost and still lower
upkeep account to a large extent for this
general reaction.

Another possibility with 5-meter equip-
ment is the practical combination of a re-
ceiver and transmitter in a single case
with the necessary simple switches for
quick change-over from transmission to re-

*Chief Engincer. Federated I"urchaser, Ine.

By Clifford E. Denton*

Above—hottom view of trans-
ceiver which is very compact
and light to carry ahout.

and 10-

Left—complete 35-
meter Transceiver.

ception. And since many of the parts of
the receiver can be used for the transmit-
ter, the commbination results in a cost pro-
portionately lower than that of either one
alone. Note the photograph of the new
Acratest Transceiver {combination trans.
mitter and receiver) with hand-set (some-
times called a French phone), having, in a
single unit, the microphone and telephone
receiver, Change-over from transmission
to reception is accomplished with a single
switch on the panel.

The Schematic Circuit
The circuit. Fig. 1, as shown has several
unique features. A single coil L is used
for both transmission and reception. This

Ahove—rear view of trans-
ceiver chassis. Works on 6
volts D.C. or 110 A.C.. No. 267.

coil is of the plug-in type, and, by means
of several coils provided with the instru-
ment, the entire range from 26 to 62 mega-
cycles can be covered. When the two
g_anged switches are thrown to the “receive’
side, the antenna, to be described, connects
through a coupling condenser C to the con-
trol grid of a type 42 tube. Plate voltage on
this tube is secured through the choke
RFC1 and resistor Rl which is connected
to the B supply. Since Rl is in series with
the high-voltage lead, regeneration may be
obtained for maximum sensitivity.

This same type 42 tube rectifies the in-
coming signal, and the output is fed to the
input to the second type 42 tube, which

(Continued on page 759)

A Really New Idea in Transmitting Coils

© HERE is a brand new idea in a trans-
mitting inductance and recently an-
nounced by Thordarson Electric and Manu-
facturing Company. This universal trans-
mitting inductance is designed to replace a
complete set of coils formerly used to cover
the vuarious amateur bands. It is a heli-
cally wound coil of copper tubing, 4%” in
diameter, each turn of which is joined teo
the succeeding turn by means of a specially
designed clip. Therefore, as many turns
may be utilized as are necessary for a
given frequency. We are printing a table
showing the necessary capacity and num-
ber of turns for the various amateur bands.

Each inductance is composed of a num-
her of four-turn units which are variable
in one-turn steps. If one should desire to
increase or decrease the inductance, a
group of four turns can be added or taken
off at any time. Each of the turns in the
group are joined together by means of a

Names and addresses of manufacturers of sets

NN e e
Ruuliilicy

The newest style in short-wave trans-
mitter inductance which has cleverly de-
signed clips or clamps, permitting the
operator to use any number of turns and
also any numher of coils. No. 268.

described on this snd following pages furmished upon receipt of stamped

www americanradiohistorv com

removable clip. in the snme manner as the
groups are joined together. The illustra-
tion clearly shows the general appearance
and construction of this transmitting in-
ductance.

This is a truly universal instrument.

Mmid.
Tank | Ant. Rec.
Band | Cir. | Cir. | K.C. |Mmfd.|K. C.!Tank| Cond.
Turns|Turns| Freq.| Cap. |Freq.| Cap.| Value
LU
Moters 24 R 3500 86 4000|653 L0
20 L] 2500 11 4000 RO 125
151 35300 140 4000 110 150
40
Meters 12 R 7300 40 T000| 45 ol
3 7300 57 TO00 65 0
20
Meters 1 B 14400 31 14000 33 35
Meter. 24 R 2000 260 1715] 350 3540
¢nvelope: mention No. of article.
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Latest 30-Watt Transmitter
By Frank Lester, W2AMJ*

Many Hams who cannot afford the Lafayette 100-watt outfit, but who want
more “hop” than afforded by the 2B6 alone, have requested data on a medium-
powered transmitter using inexpensive tubes, The 46's seem to be the favorites,
probably for the reason that they cost only about 65 cents each retail and
replacements can be made without straining the family bankroll.

Two 46's connected in parallel as a Class C final amplifier were found to
afford a very conservative output of about 30 watts, 600 volts being applied to
the plates. The final circuit that was sclected for the present, self-contained
Lafayette transmitter is shown in Fig. 1. Tube VI is the 2B6, which consists
of one very small triode and one large triode in one envelope, with the cathode
of the former connected inside the tube to the control grid of the latter. The
crystal is connected across the grid-cathode section of the small triode, with
the cathode-plate tank, consisting of L1 and Cl, between the cathode and
ground. The large triode acts as a direct-coupled amplifier, its plate circuit
containing the tank L2-C2. Neutralizing voltage to overcome feed-back effects
through the grid-plate capacity of the amplifier triode is supplied by the bet-
tom section of L1, through the small neutralizing condenser CA.

The 46's are operated together as a straightforward, neutralized Class C
stage, with the plate tank coil L3 tapped for neutralizing e.n.f.; C5 is the
neutralizing condenser.

The variable bias resistor Rl, in the cathode of the large triode saction of
the 2B6, acts as a very simple and effective excitation contrel for the 46%s. A
fixed resistor of 1000 ohms (R2) is provided so that there is alway$ some bias
on the 2B6 even with Rl turned down to zero,

For power supply,

an 83 is used dm :cl] — JJ__l - _— s —
foolproof,standar ( WYL - _ - —
hool?—up. as shown. The e —arTa .y | T 1 C
" blecder resistor R5 has 4 - gb 3 Lgr= B
Above: We have front and top views of the hand- one tap, for the plate LU %2, 1T 3%% s Spyd s A o
some 30-watt transmitter which will appeal to many of the oscillator. The ’l i i)—. | & "% Tt ’[_ Tﬂl
Hams, as it is inexpensive and of new and original ilter condensers are || | fon il (35 | T) [ U A ite] 9
design, which causes it to really “step out and go  [000-volt electrolyties, | g0ug & o | arc2 [ é_,‘"
places!” No. 269. Three separate sin- S -—I:ll!—— w2 | bn '1’.' \ { |
5 i o ~(d as el —
® THE “Les-Tet”" exciter using the 2B6 tube is gl‘srlpolg\:'gapa:gltgag;, l ReCT I'- = :_1;5 f‘ll—| L_# _l g
rapidly gaining favor with amateurs everywhere rehinclnleiin the cir- u 'J\’I it ey | L *
as a simple, convenient and easily adjusted trans- cuit. The idea is to s { il e | . e 5 4
mitting unit. 1t can be used by itself to form a (o0 gwi first, giving ‘W’L i |t
low-powered rig with an output of about 5 to 7 | tyhe henters a or ‘.Lw}n_ (Y _-ELs s
watts, or it can be used as a driver for power stages chance to warm up. v — .
using much larger tubes. SW3 is then snapped, —————— — — — —
*Engincer, Wholewale Radio Service Co.. Inc. (Continued on p, 763) Hook-up of the new type I’46 30-watt transmitter.
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New Low-Loss Coil Forms
By Lewis Winner* CZ

actually used in actual practice, of course.

So that you will be enabled to duplicate the results of the
engineers, not only are the coil data presented, but the rea-
sons for the choice of these windings, as well as the reasons
for the choice of other important factors.

The first step the engineers had to solve was the most prac-
tical frequency range for each coil. They had to determine
not how much of the short-wave band could be covered with
each coil, but the required range for each coil in relationship
to the important short-wave stations. It is quite well known
that the greatest short-wave tuning efficieney is obtained when
the coil inductance is such, that relatively fittle tuning capac-
ity is required to tune the coil
to the desired frequency! The
problem thercfore was to allo-
cate the ranges so that as many
as possible of the important
frequency bhands could be tuned
in at relatively low capacity
values. The bands aimed at pri-
(Continued on page 765)

Above: Completing the wind-
ing of one of the short-wave
coils. Note the characteristic
grooved rihs. Right, above—A cutaway view of the coil form.
showing the AI’C condenser mounted. Note that it doesn't
touch the walls of the form, thus aveiding Josses! No. 270.

® IN THE construction of any receiver, however simple or

involved, the eareful selection of parts which have been
thoughtfully designed, developed, and produced, is as major a
requirement, as the accuracy of the circuit itself. This mes-
sage hus heen boomed and boomed, but its importance is such,
that its repetition is an everlusting necessity. To this end,
laboratery experts are continually at work, investigating new
materials, in whole or in part. Every solution adds another
rung to that ladder of anticipated perfection.

In short-wave radio, with its aeons and aeons of eccentric
characteristics, particularly does this stringent factor exist.
A member of this important family of parts is the “plug-in"
coil, Any experimenter knows-what a difference in results he
can_ secure, as to volume, selectivity, and sensitivity, when
various coils are used. A few weeks ago, the engineers of the
Hammarlund laboratories, made an important announcement Above: Inserting the “range”
in this respeet. . disc, after the wavelengths

For years, Hammarlund engineers have been developing and  have been properly written in.
producing accepted “plug-in™ coils, but these have been just Right: the large openings in
bevond the reach of the purse of the average set builder, and the pins, where the coil wind-
thus many experimenters were deprived of these effective units. ing leads enter and are soldered.
Many tests were made to create a coil formt which would solve
this problem. As a result a new material was discovered—known
as XP-53. Though it was found possible to produce this more within the means of the set-
builder, it possessed. nevertheless the “low-loss” characteristics of the more expensive dielectrics.

To be assured of the efficiency of this new insulating material, it had to be formed, wound and

* Hammarlund Mfg. Co., Ine.

Names and addresses of manufacturers of sets deserfbed on this and followine pages furnished upon receipt of stamped envelope: mention No. of artiels.
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HicH-FIDELITY

HOW TO IMPROVE Old Loud-Speakers and Baffles

@® THE last article on high fidelity re-

ceivers, which appeared in the Feb-
ruary issue of this magazine, described
in considerable detail how to improve
the audio frequency circuits in short-
wave receivers, so t¥1at they would pro-
duce higher quality music and speech
from the loud-speaker. The reason why
many receivers today do not yield very
good quality sound reproduction from
the loud-speaker is because of the fact
that the loud-speaker itself is fre-
quently at fault. Those who did not
read my first article in the February
issue, should certainly do so before de-
ciding to make any changes in their
loud-speaker system, after having read
the present article.

e S

Mr. Schrage, well-known ex-
pert on "high fidelity"' acous-
tics, here explains how you
can improve your "old" loud-
speaker by "doctoring’ the
cone and also by using spe-

cial baffle-boards.

i

High fidelity is not only a problem
involving the sound reproducing mech-
anism, such as the loud-speaker, but it
is also equally important that the audio
frequency circuits as well as the detec-
tor and the radio frequeney tuning cir-
cuits ahead of it, are all properly de-
signed so as not to *“‘cut” the side-bands.
As we mentioned before, it is almost
useless to start redesigning or recon-
structing the loud-speaker or acoustic
section of the radio receiver, if no at-
tention whatever is to be given to the
circuits and type of audio amplifier sys-
tem employed. Generally speaking, the
resistance-coupled audio amplifier
stages give the highest fidelity repro-
duction, but today audio frequency
transformers, having special iron-alloy
cores are available, which pass fre-
quencies up to twenty thousand cycles,
which is far beyond anything that we
require for our high fidelity results at

resent, the spectrum to be covered be-
ing from 50 to 7,500 cycles.

Loud-Speakers Must Reproduce Wide-
Band of Frequencies Too!

On the other hand, if the receiving
circuits are capable of reproducing or
passing through the set practically all
of the frequencies that they receive
from the transmitting station, then it
is equally importent that we see to it
that our I{c)ud—speaker system is capable
of translating the frequencies received
into audio frequency sound. For in-
stance, it has been found by checking
the frequency response of quite 2 num-
ber of loud-speakers that they dec not
cover a frequency range greater than
100 to 3,000 cycles, and such speakers
are therefore not suitable for rendering

a real natural reproduction of a2 mu-
sical or other program. Thousands of
people have been falsely educated by lis-
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By
WILHELM E. SCHRAGE

tening to numerous low-pitched loud-
speakers (abnormally low-pitched) on
receiving sets for a number of years
now, so that many people do not realize
that the voice or music they hear re-
produced from their loud-speaker is not
exactly like the original voice or music
as rendered in the broadcast station
studio!

Quite a number of the modern com-
mercial higher quality receivers of the
all-wave type are being fitted with two,
and even three loud-speakers, each of a
different pitch, so that by using low,
medium, and high-piteched loud-speak-
ers, operating simultaneously, the whole
acoustic frequency scale, from 50 to
7,500 cycles, is faithfully reproduced.
You may not think so but many a good-
sounding dynamie¢ loud-speaker has an
abnormally low pitch, and such a speak-
er often lowers the tone of a singer
half an octave or more. This is par-
ticularly noticeable on one make of re-
ceiver manufactured several years ago,
which causes baritones to sound like
bassos, and sopranos like altos.

What Is a High Quality Loud-Speaker?

Frequently we find that the fre-
quency response curve of a dynamic
loud-speaker resembles that shown in
Fig. 1. This curve shows the reproduc-
tion range from approximately 50 to
7,500 cycles and such a loud-speaker
should therefore fulfill our require-
ments of bread frequency response.
Strange as it may seem, this loud-
speaker as shown In Fig. 1, is a per-
fect example of an unsatisfactory type
of speaker, its shortcomings not being
apparent at first glance, owing to the
small size of the curve here shown.
Now glance at Fig. 2 where the weak
points of this loud-speaker are shown
graphically! Here the loud-speaker un-
veils its true face and, as we see, its
response curve is a continuous chain
of valleys and peaks. The useful sound
reproduction range is much smaller
than before, as becomes evident, and it
is therefore not surprising if a loud-
speaker having such a characteristic
curve, when connected to even a good
set, will yield very mediocre sound re-
production,

The reason for the radically different
appearance of the curve in Fig. 2 and

b s i R

Fig. 1—Typical loud-speaker response
curve. Fig. 2—"True pedigree” of
speaker charted at Fig. 1. Figs. 3 and
4—"Modifying” the old cone. Fig. 3
—Connection of “tweeter.” Fig. 6—
How response curves of “dynamic”
and “tweeter” speakers oOverlap and
spread the response. Fig. 7—Simple
hook-up for “tweeter” speaker.

P Frgg—.

Fig. 1 is made apparent by noting the
decibel (sound intensity unit) indica-
tion on the left side of the diagrams.
Fig. 1 shows that the space between
two indication lines is marked as a dif-
ference of 20 decibels, while the same
space in Fig. 2 is indicated as only
2 decibels. This is, of course, an exag-
(Continued on page 752)
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A Low-Power

RACK & PANEL

e S e e e e g

This is the second of a series of ar-
ticles describing a Low-Power Rack
and Panel Transmitter for the Amateur.
The unit described this month is the
""Output Amplifier," which uses a pair
of 46 tubes in parallel. In the next in-
stallment the complete transmitter, in-
cluding the modulator for phone op-
eration, will be described.

ER e e

e B
T

® THIS, the second of the series on low power trans-
mitters, describes the final amplifier for the exciter de-
scribed last month.

The exciter used a 2B6 double triode as an oscillator
and buffer amplifier. This exciter has more than enough
power output to excite a pair of 46's as the final or out-
put stage. A pair of 46’s in parallel will provide an out-
put of 30 to 40 watts when operated with around 500
volts on the plates. The exciter and amplifier units are
capable of working on any two of the amateur bands with
only one crystal. That is, with the pair of 46's as a
straight amplifier. It is not advisable to operate the two
46’s as a doubler if they are to be used as the output am-
plifier. They can be used as a doubler, however, if an-
other stage is used to feed the antenna. This added stage
can be anything from a pair of 801’s to a 75 watter, such
as the 20gA.

Exciter “Link-Coupled”

Getting back to the point of this story, the exciter is

1935 731

Front and hack views of the power amplifier.

“link-coupled” to the grids of the 46 tubes. This is a
very convenient and efficient method of coupling. Both
the plate and grid circuits of the last stage are tuned to
the frequency on which it operates. A small three-turn
coil is wound next to the plate coil of the exciter and the
grid coil of the amplifier; twisted pair is used to connect
these two three-turn coils together. Plug-in coils are
used in the amplifier as well as the oscillator in order to
facilitate changing bands. The change from band to band
can be made in approximately three minutes, after one
has become familiar with the transmitter. The amplifier,
like the exciter is mounted on a 7 by 19 inch bakelite
panel of 3/16 inch thickness. The same size panels are
used because the whole transmitter when finished, will be
mounted in a wood rack. There are only two dials on
the panel and room is left in the center for a meter should
the builder desire to incorporate one instead of using the
plug system for taking the various readings as is done in
this rig. A 0-200 milliammeter is needed for this amplifier
but it is mounted in the power supply panel so that read-
ings can be taken in the modulator circuit. Both the mod-
ulator and the power supply (Continued on page T45)
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Physical and schematic diagrams of the amplifier, which uses two 46's in parallel.
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$5.00 Prize Winner
BAND SPREAD TRICK

3‘5-: ~Z

TOP VIEW —
OoF SOCWEY

o M 182 conne 3ta o ne S
OPEN [ G G

* [ \
[
DPEN 0PEN

F- REGEN, P- REGEN Fe REGEN
20 anD 40 BO AnD 160
METERCOL ~ METER Cou  DROADCAST

~ MLCLOILS IEWED FROM ABOVE ~

1 am submitting a short-wave kink which
1 have found truly practical and very effi-
clent. 1t Is a hand-spread kink which is
fully sutomatic aml which changes comdens-
ors when the different plug-ln cotls are
inserted. This s¥stem is really very tlexible
and may be varied to suit the fancy of the
huilder. Connections of the secondaries
b ticklers are shown for five different
bands: C is regeneration condensec. 00023
mf.; C1, a condenser to spread 20- and 40-
meter bands; €2 will spread the 80- and
160-meter band: C3 covers the broadeast
band.—wWmw., Torter.

vwvyy
MAGNETIZING STUNT

oynamiC

sPtarEn PUT SLREWDRIWER
10 CENTER OF
DYNAMIC
o SPEAKER TD
MAGHNETIZE

Many experlmenters have had occation to
nertd & tonl which has been magneiized in
otiler to retrieve screws. nuts, or washers
which have been dropped in the process of
assembling radio apparatus. The drawing
shows how a screwdriver or simllar mple-
ment may he magnetlzed by bringing i in
contact with the *‘pole-plece’” of & dynamie
speaker, Uf course the speaker must be
running In order that it will be magnetized,
This stunt wlll only work of coutse on iren
or steel tools amd it wlll attract only like
metal.  lirass, copper, or aluminum  will
not he attracted to the magnetized serew-
driver, of course.—Luther Burkhardt.

vvyy
HANDY LEAD-IN
INSULATOR
@— 3/16” nuts
mi‘.'e"':.'ié’:f“, = (10 HOLD WIRE
FR0m INSULATOR )
=
Ve (..’{,:_‘;;;‘ﬂ SHER
ASH
’/'5'(0”:& ROD i~ IN&IILA'TOH.)
(LOWG ENQUGH TO
EYTEND THROUGH
INSULATORS )
s
g /;wciuss
i
i GLASS RESTS ON
i WASMER INSIDE OF
FIBEQ - INSULATOR
ASHER
Wihklwl \2 — owece:
WASMER,

{FITS OVER GLASS

STanDaRD T ~
STAND - OFF =7 BETWEEN wail
S a 1N SULATOR. )

1t a sultable lead-1n Insulator is rot
on band. one can bhe consiructed from a
Lair of regular stand-off in.ulators by the
rollowink nethod: Remove the fittings from
two of these insulators and procure & lengih
of 3/16-Inch threadeil brags or copper rod.
4 i4-Inch fber washets, 6 nhuts 1o fix the
rod amd a tenxth of Y%-inch glass tublng;
also make two rubber washers 3 linches in
diumeter with a 3% -inch eenter hote. These
can be cut from an old inner tube. 1 am
using @ patr of these insulators for bring-
ing in a transposed lead-in and 1 find them
very satlsfactory,—John Schlener, Jr.

SHORT WAVE CRAFT for
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awarded eight months’

PP PPN W PPN

$5.00 FOR BEST
SHORT WAVE KINK

The Editor will award a five dollar prize each month
for the best short-wave kink submitted by our read-
All other kinks accepted and published will be

WAVE CRAFT. Look over these “kinks” and they
will give you some idea of what the editors are look-
ing for. Send a typewritten or ink description, with
sketch, of your favorite short-wave kink to the
“Kink” Editor, SHORT WAVE CRAFT.

subscription to SHORT
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REMOVE PINS FROM
A 30 TUBE BASE

STANDARD =
ux
Base

RUN WIRES
TUROUGH PIN HOLES
HND SOLDER TO PRONGS

HOMEMADE COIL FORM

When making plug-In colls, especially
the ones with turger windings, 1 found that
tie usual tube base was too short, 1n the
drawlng 1t can he seen that two tube bases
are used. by removing the nins of one aml
cementIng It in the top of the other, we
have & very neat colt form.

It 1s necessary, however, to wind the
required number of turns on the lower coil
forn  before the two forms are cemented
tokether. “fhien winik the other form and
run the two ends of the wire down through
the holes which were left when the nrongs
were cut off.  The drawing elearly shims
how the entire unit is assembled.—Milton

Sarchett.
vy vy
INVERTED SOCKET

TURN REGULAR
SOCKET UPSIDE
DOWN FDR USE
AS A WAFER TYPE
SOCKET

There are many times when 1 have found
that a ~owket could not he mounted M the
wuy it was dedgned for, and have found
that it was possible 1o turn it up-side-town
and overcome the difficulty, A sub-panel
socket or wafer socket can be turned up-
tlde-clown and tnounted on top of the panel
as shown {n the drawing, Of course. all
sorkets, due to their pecullar contact con-
structlon, will not work this way. IHowever,
I have foumd that 917; of them will., 1
have also found that the hase-mounting
socket enuld be mounted undetneath  the
sub-panel by replacink the serews which
hold the contact and face them downward.

—. Javna.
vvyy

USES FOR OLD PHONE
JACKS

7 HOLE FOR ORIGINAL
MOUNTING POSITION \
DCET l Q
CONDENSE _ ) 23N
o Fos——o—r g

v AFTER DiSASSEMBLING TWE
JACK BFENDIT INAVISE (N A
POSITION TO SUIT YOUR OwN
CONDENSER . DOTTED LINES SHOW ONE FOSIMON
PAMEL ~
AS A BRACKET FOR
MOUNTING PANEL

BEND JAcw N
THIS POSITION ""x__\h

¥

USE Jack
MEAD TO FASTEN
JACK T BASE BOARD

Cusluc TN ITS
CRIGINAL POSITION
A% A SwiTCH MOUNTING

B g g g g g g S Ry Ry -

ndoubtedly nearly every experimenter
who reads this magazine can find a large
number of discarded old-fashloned phone
jaeks in the junk box. These should be
saved by all means because they can be
put to varlous uses such as shown in the
accompianyIng drawing, In the drawing we
have the base of the Jack forming an "L
hracket which ean be used for mount-
tng  midget condensers. volume controls,
switches, and & number of other instru-
ments.—James Slocum.

yvyy
MENDING TUBE SOCKETS

Q.WTD“ SIDE OF SOCKET

NeS LUD

Mow many limes have you broken the ter-

DrROP SOLDER
IN HOLE

minal on your last tube sockety This hap-
pened to me one time and as 1 crould not
obtaln another socket Immediately, ! had
10 devise a lnethod of repairing the dam-
areld one.  After much thouxht, a Neo. b
soldering lug was finally brought te play,
This was atiached to the under side of
the socket with a drop of solder and presto,
the socket was as gond as new! Ilowever,
you will flnd that most of the metal parts
on sockets are nickel-piated and it will be
necessary for you to scrabe the nickel-
plated rivet until all nickel plating is re-
moved and the hrass or other metal shows
throukh, otherwlse the solder witi not ad-
here to $t, When you are in & "Jam™ for
a socket some time, try repairlng your old
ones in this manner and see how nicely it
works out.—Edward Kolakowski.

vyvvwyy

WASH-BOILER RADIO
CABINET

REMOVABLE COvER

STAQE
SWIELDS

le 22 -
SWIELOED CaBle —
TO POWER SUPBLY 7

After completing a 1-tube short-wave Te-
celvink set 1 found, much to my dlsappoint-
ment ihat Jt was an excellent recelver of
passing  automobiles—Iignition noise, of
course! The next move was to completely
shiehl the receiver but funds were low so
the Idea, presented In the drawing, came
jnto being. The cubinet I nsed was made
from an old wash betler which. 1nridentally,
I3 copper amd provhiles very effectlve shield-
ing. The removable cover offers ease in
getting at the inside of the receiver for
chanking colls or tubes. v shiehled power
cable wus also Used In order to ellminate
pick-up. This in connection with the thor-
ough shie¢ldlng and the usc of a sood an-
tenna, practically etiminuted the interfer-
cnce.—<¢". E. Judson.
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HANDY CABLE LUGS

Experimenters who have found (lifficulty
in makinE a neut hindink post connection.
when using gtranded hook-up wire, will
find this odd wrinkle a cheap methad of
making poditive contact. A number of vye-
lets {obtainable at any stationery store)
and a palr of pliers comprise the necessary
equipnent. First, twist the strands of the
end of the wire to be connected and loop
this termlinal ahout one of the eyelets; clam
the eyelet firmly to the pllers, and it MH
be found that tho end of the wire is being
kripprd between the two sldes of the eyelet,
The latter can then be slipped on and off
the LbLinding post rapidly., and without
danger of the wire being forced from under
the head of the post, as often orcurs when
\}J:l{\lz stranded  hookeup  wire,.—Walter

ells.

UNPRESSED
EYELET WiTH
WIRE ATTACNED

CLAmD EYELET
WITH PLIERS ENOUGH
TG PRESS EDGES OVER
WIRE FiRMLY

COMPLETED EvELET

il « .~ FLADY FOR THE POST

vvyy
IMPROVING SUPER WASP

Brass wheels are put on the two shafts
of band-spreading condensers. This 13 shin-
ple enough but the detector band-spreading
condenser’s shaft will have 10 be renoved
and g 4-tnch shaft inserted so that shaft
may reach the new dial on the new panel.
‘The hrass wheels are now tled together
hy means of a plece of good flshink twine
us shown In the sketeh, If one prefers, the
twine may be refluced by a metal strip sim~
Har to the one used In the Mwater Kent
recelver. If twine is uweed a Kknot is made
about the pln In euch of the brass wheels.
—Francis E. McGee. W3DAL
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vwyy
USES FOR FAHNSTOCK
CLIPS

By cutiing off and bending Fahnstik
clips, as shown in the drawing. a very haraly
plug-in cuil receptical can be consituctedh
The drawing shows the meihod U-cd in
mounting these elips. The contacts for the
coi) are ordinary machine screws which ate
alluwe? to protrude and fit In the sl of
the ¢lip. The cllp is to Le formed so that
when the coll is pushed down imo them
they will bear simllarly against the nut
which holds the screw to the coil forn.
Two windings are shown on the coil: how-
ever, this coulil be increased to three of
four windings with a con.eduent inercase
in the nwnber of clips.—\Wm. I, on.
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Short Wave Stations
of the World

Complete List of Broadcast, Police and Television Stations

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 alse given for
the bencfit 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

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 weneral
achedule as far as wavelength in relation to
the time of the day is concerned. The observ-

ance of a few simple rules will suve {he short
wave fan a lot of otherwise wasted time.

From daybreak till 4 p. m. and particularly
during bright daylight. listen between 13 and 19
meters (21540 to 15800 ke.).

To the east of the listener, from about 3 &, m.-

6 p. m. the 25-35 meter will be found very

productive. To the west of the listener this
same band is best from about 7 p.m. until short-
ly after daybreak. (After dark, results above 33

meters are usually much better than during
daylight.) These general rules hold for -any
location.

Short-Wave Broadcasting, Experimental and Commercial Radiophone Stations

21540 kc. WSXK | 19220 kc.

-C- 15.60 moter
LAWRENCEVILLE

PCV 15880

«C-

WKF . 17810 kc.
“C ooTwirk. "RoTLAND

ST. ASSISE FRANCE

15270 kc. wW2XE
ATLANTIC “BROADEASTING

kc. FTK [

18.90 meters

WESTINI?HQOUSE ELECTRIC | N. J.
PITTSBURGH. PA Calls Enullnd dlytlmo Calls Java, 6-9 a. m. Phones Saigon. morning
78 m-2 p. m.; rnllyl KDKA S— - _ | _ - 485 Mldl:'::h»;:.. N.Y.C.
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