THE RADIO EXPERIMENTER'S MAGAZINE

\J February
!

IN THIS ISSUE _

THE A.C. SUPER-WASP BROUGHT
UP-TO-DATE

e L ot LEE | W

BY A. A, DOLID

PENTODES IN LOW-POWER
TRANSMITTERS

BY DR. W, MOLLER

WILL SHORT-\’AVE HEATING
EFFECTS CURE HUMAN [LLS?

A SHIELDED "POWER SUPPLY .UNIT"
FOR S-W RECEIVERS

A 4.TUBE S-W RECEIVER USING 6.3
VOLY PENTODES

BY H. 6. CISIN, M.E.

|
|
( BY DR. WILLIS R. WHITNEY
|

E

-

!

F

.

Edited by ‘
HUGO_ GERNSB - e -

\ /N CANADA
30¢



www.americanradiohistory.com

" LINETERM. EQUIPT.
I

Rabio is a highly specialized business. As it develops
it is becoming more exacting in its demands. But radio
is the modern field of opportunity for thesc who keep
step with its progress and pioneer in its opportunities!

There is a great need for srained men in the radio
industry. There is no place for untrained men. Experi-
ence must be acconipanied by technical knowledge.

A pioneer in home study, the International Corre-
spondence Schools have kept apace of the times and
offer courses prepared by authorities, which give prac-
tieal instruction in fundamentals and latest develop-
ments alike. The courses are revised regularly,
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Composed of 24 basic divisions, the Complete Radio
Course is designed to give thorough instruction in the
whole field of radio. The I C. S. Radio Servicing
Course was prepared specially for men who wish to
become service experts. Study of it makes possible
leadership over competition. The 1. C. S. Radio Oper-
ating Course is vital to mastery of operating and
transmitling.

We will be pleased to send vou details of any or all
of these subjeets. Just mark and mail the conpon—the
information will be forwarded without delay. Why
not do it today—now!

SCHOOLS.

BOX 2977-C, SCRANTON, PA.
Without cost or obligation, pleasc tell me all about thc NEW RADIO COURSE

Name —— Age. - S
Street Address. -, _
Ciry. - Y- AL __State_ L S

If you reside in Canada, send this coupon to the International Correspondence Schools Canadian; Lid., Monireal, Canada
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NO, YOU'RE WRONG,

we're NOT advertising Movies!

Paramount Pictures merely loaned us this photo of glamorous Marlene
Dietrich as “The Blonde Venus” to help us make a point about radio recep-
tion to you.

You like Marlene because of her dramatic ability, her loveliness of face and
form, and the rich warmth of her throaty voice—but even more fascinating is
her different, intriguing foreign-ness.

If thoughts of foreign lands and foreign tongues lure you—if you would
thrill to Grand Opera direct from La Scala Theatre in Milan or a tango
Orchestra direct from Madrid—if you would like to send your ears world-
roving . . , you can—at the twirl of a dial.

There is no need—NOW—to be bored by the eternal sameness of your local
programs—the same orchestras—the “too-well-known™ features that sometimes
cause you to turn off your set.

For, AT LAST, there is one radio receiver that makes your cozy home a
front row seat at the whole world’s daily radio performances . . . not just the
portion that is broadcast here in the states, but all the fascinating radio enter-
tainment from England, France, Germany, Italy, Spain, and even far-off
Australia.

With this one set, that is not merely a promise . . . it is a GUARANTEE of
daily world wide radio reception . . . for the SCOTT ALL-WAVE DELUXE
alone gives such a warranty. And every part of this precision-built, custom-
constructed receiver {except tubes) is guaranteed for five years, instead of the
ordinary 90 day period.

The SCOTT ALL-WAVE DELUXE is a combination short wave and long
wave receiver. With it you will receive U. S. broadcasts from every State in
the Union with a color of tone—a new depth of resonance—that will fll your
home with a soul stirring wave of tone realism such as you never before have
heard in a radio receiver.

You might think so superbly performing an instrument prohibitively high
priced. Not at all! Although its.quality is above all other radios—its cost is but
little more than that of the ordinary receiver.

The coupon at the right below is for your convenience. Use it to get the
whole thrilling story of this, the world’s finest radio receiver.

E. H. SCOTT RADIO LABORATORIES, INC.

4450 Ravenswood Avenuve Dept.' SWC-23 Chicago, lii.

Zdcott ALL'\WAVE Deluxe
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THE WORLD'S FINEST RADIO RECEIVER
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E. H. Scott Rapic LasoraTorigs, Inc.
4450 Ravenswood Ave., Dept. SWC-23
Chicago, IIl.

Send me your two new brochures that tell how
and why SCOTT ALL-WAVE DELUXE
Receivers out-perform all others. This is not to
obligate me in any respect.

Name oy rom e
Aduress R S W—
Town . oy State .
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All the New O

Features!

Completel,
Ass er_;:f’/ej

Largde
Dual

Speakers

Remember, you buy di-
rect from the makers. No mid-
dlemen’s profits to pay. You get
an absolute guarantee of satisfac-

tion or money back. You try any
Midwest 30 days before you decide to
keep it. Then, if you wish, you can pay
im small monthly amounts that you'll

b midwest Radio Corp-
Cincinnati, Ohlo
i Gentlemen

l )0 N"F  be
satizlied with less
than a1 big powerful,
16-tube  Midwest  ALL-
WAVE set. A receiver cover-
ing only half the regular broad-

* M
8- outtit. At 3 1,.! M,
’l‘ﬂ_.elve(l |Teg;“uw:r“ LRomne .uu{“l‘nd.ix} Il-\]I
e layinug with the ¢ 'Illl!‘.- 5 ‘r»mum
llnuw;‘ plhh statlon, This s"ﬁ() it
e Pontolse, France (W3XK), T
i‘h’led u(‘l..', RO). Mexico City \

1 - ROY e (GRRW) e als cast waves is only haif 2 sxet. When scarcely miss. M:;ll coupon for full details,
: (‘heklm|sfll!::'\.{,d_ LRN. \'l\ai}h ‘x')) e you own this latest Midwest marvel. the or write us a postal.
r:\l:nlel'(alllul). snndn{l r}?"il::f‘;,;’“" texler whole world of redio is yours. With a tuning range of 15 to

tratfa, Germany, Btaly. VR

6550 meters, you can hear regulnr and short wave broadeasts
from all over the U. S, und many foreign lands. Midwest
urers from coast to coast report picking up England, France.
Germiany, Italy, Africa. Seuth America. Hawaii, Japan,
Australia, the Philippine Islands and many other far-away
stations.

This powerful, clear-toned, perfectly controlled set opens
up new delirhts of radio to every listener. Such selectivity.
such sensitivity. such amazingly faithful tone reproduction
will delight the most eritical. Don’t buy any radie until
you w#et the new 1933 Midwest catalog. Send for it today.
Mail the coupon or write us a postal , . , NOW!

World-Wide Long and Short-Wave Reception

The Midwest 16-tube ALL-WAVE s the lust .+ .. 18 tuned circuits (Super-heterodyne),
word in radio completeness and efficiency. 9 in cascade . . . . Dual Power, two separate
You hear not only U. 8, and foreign broad- transformers . . . . Large dual speakers .. ..
casts, but also police calls, airplane signuls, Duplex Duo-diode detection...Class *‘B”

ships at sea, amateurs . . . . everything that Amplification....and many othe
comes over the air. But it's no wonder, for sensational new refinements
this latest 1933 sensa

] tion incorporates all the and improvements, You'll be
worthwhile new features

: .- - - . New type umazed and delighted when
tubes . . . Stat-omit tuning silencer . . . . you hear one of these wonder
Coler-lite tuning . . . . Full-floating condenser

ful new sets in vour own home
Deal Direct with Factory—SAVE ¥ 507

ool
W11 comlag i K
were 4% yours very trul¥s

well, )
H’.)élh: (l;lnr"f,m\erc Ave

0
Tevelund, Uhio, L
‘\l!e::lli:‘ {nternational ort
Club

COMPLETE LINE

F
NEW CONSOLES

‘The blg new Midwest
catalog ghows gor-
Eeous line of artistie
consoles in the new
six-leg deslgns. Nfall
the coupon now. Get
all the facts. Learn
OW  yO0u can save
30 to 509 on a big
powerful radio by
ordering direct
from the

ing letter.

Why buy the costly old-fashioned way and pay two or three % . ] . 0% v 1
TERMS profits 7 Buy direet from the Midwest factory and keep the mid- § oevc\t\““\\'q.\i-\‘.;’-;\cﬁ’;\\)“;?;n°
dlemen’s profits in your own pocket. Investizate! Mail ‘he cou- § €W oot OO AT RNy Lot o
1 von, Learn how we give you x bigger, better, more powerful. $ V‘“‘;v“‘:’;“‘ e
as 10w as clearer-toned radio at a positive saving of 30% to 60p of usunl % “e..‘e ‘\:\oﬂe" ,
retail prices, Costs only a stamp to find out. Mail the coupon or % ‘I‘ee“\ e
$5.00 | THiiha il e
€.
: MIDWEST RADIO CORP. % s ' .o
DOWN Bt to20 & e Sl
- » » P A - E A
Dept. 185 Cincinnati, Ohio Fow® L
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| WiLL TRAIN You AT HOME

Many Make 50 to 100 a Week
in Radio -~ the Field With a Futare

My book, “Rich Rewards in Radio,” gives vou full information on the opportunities
in Radio and explains how | can train you quickly to become a Radio Expert through
my practical Home Study training. It is free. Clip and mail the coupon NOW. Radio’s
amazing growth has made hundreds of fine jobs which pay $50, $60, $75, and $100 a week.
Many of these jobs may quickly lead to salaries as high as $125, $150, and $200 a week.

Radio—the Field With a Future

Ever so often a new business is started in this country. You have seen how the men
and young men who got into the automobile. motion picture. and other industries when they
were started had the first chauce at the big jobs—the $5.000, $10,000, and $15,000 a year
jobs. Radio offers the same chance that made men rich in those businesses. [t has already
made many men independent and wilt make many more wealthy in the future. You will be
kicking yourselt if vou pass up this once-in-a-lifetime opportumity for financial independence.

Many Radio Experts Make $50 to $100 a Week

In the short space of a few years 300,000 Radio jobs have been created, and thousands
more will be made by its future development. Men with the right training—the kind of
training 1 will give you in the N.R.I. Course—have stepped into Radio at 2 and 3 times
their former salaries. Experienced service men as well as beginners praise N.R.I. training
for what it has done for them.

Broadcasting Stations employ trained men con-
tinually for jobs paying up to $5,000 a year.

R

Police Departments are finding Radio a great
aid in their work. Many good jobs have been
made in this new field.

Many Make $§, $10, $1§ a Week Extra
In Spare Time Almost At Once

My Course is world-famous as the one “that pays for itself.” The day you enroll I
send you instructions. which you should master quickly for doing 28 Radio jobs common in
most every neighborhood. Throughout your Course I will show vou how to do other
repair and service jobs on the side for extra money. [ will not only show you how to do
the jobs but how to get them. ['ll give you the plans and ideas that have made $200 to
$1,000 a year for N.R.I. men in their spare time. &. \W. Page. 110 Raleigh Apts,,
Nashville, Tenn., writes: “l made $935 in my spare time while taking your Course.” My
book, “Rich Rewards in Radio,” gives many letters from students who earned four, five,
and six times their tuition fees beiore they graduated.

Get Ready Now for Jobs Like These

Broadcasting stations use engineers, operators, station managers and pay up to $5,000
a vear. Radio manuiacturers employ testers. inspectors, foremen. engineers, service men,
buyers, and managers for jobs paving up to $6,000 a year. Radio dealers and jobbers
(there are over 35,000) employ service men, salesmen, buyers, managers and pay up to
$100 a week. Talking pictures pay as much as $75 to $200 a week to men with Radio
training. There are hundreds oi opportunities ior you to have a spare time or full time
Radio business of your own—to be your own boss. I'll show vou how to start your own
business with practically uo capital—how to do it on money made in spare time while
learning. My book tells von of other opportunities. Be sure to get it at once. Just
clip and mail the coupon.

| HAVE STARTED MANY IN RADIO AT 2 2" 3 TIMES

Spare time set servicing pays many N.R.L
men $200 to $1.000 a year. Full time men
make as much as $65, $75, $100 a week.

$400.00 $800.00 Chief
Ealkli{ug. Moviesl—an invcntim]ll made rssig!e Each In Spare Engineer
y Radio—employs many well trained radio . 2
men for jobs l.)paying §75 to $200 a weck. Month Time Station WOS

=l

I have a niece posltion and am

|

]

Teievision—lhe_ coming field of many great
opportunities—is covered by my course.

"1 spent fifteen sears as traseling
salesman  and was making  good
money but could see the epportunl-

ties in Radle.
not sorry, for I Lave made moro

Lielleve me. 1T am
money than ever before. I haso
made more than $400 cach month
and it really was your course that
broughit me to thls. 1 can’t say too
mueh for N.R.1.""—J. G. Dahlstead.
Radio Sta. KYA. San Francisco. Cal,

“Money could not pay for what I
I did not
know a single thlng about Radio
before I enrolled. but I have made

got out of your course.

§800 in my spare tlme although
my work keeps me away from home
from 6:00 AM. to 7:00 DML

Every word I ever read about your
sourse I bLave found true.’'—Milton

I. Lelby. Jr.. Tobton. I’enns¥lsania.

www.americanradiohistorv.com

gettlng a food salary as Chlef En-
glneer of Radio Station WOS. Re-
fore entering Radlo, my salary was
barely $1,000.00 a Year. It Is now
$2.400.00 a year. liefore entering
Ttadlo, my work wus, more or less,
a drudgery—it 1s now a pleasure.
All of this 1s the result of the
N.R.L training und study. You Eot
me my first Important position.*”
H. H. Lance. Hadle Station W08,
Jefferson City. Mlssourl,
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You Can Learn at Home in Your
Spare Time to be a Radio Expert

Hold your job. There is no need for you to leave home. I will train
you quickly and inexpensively during your spare time. You don't have
to be a high school or college graduate. My Course is written in a clear,
interesting style that most anyone can grasp. [ give you practical experi-
ence under my 50-50 method of training—one-half from lesson books and
one-half from practical experiments with equipment given without extra
charge. This unique and unequalled method has been called one of the
greatest developments in correspondence Radio training. N.R.I. pioneered
and developed it. It makes learning at home easy, fascinating, practical.

Learn the Secrets of Short Wave, Television,
Talking Pictures, Set Servicing,
Broadcasting

I'll give you more training than you need to get a job—I'll give you
your choice, and not charge you extra either, of my Advanced Courses
on these subjects—{1) Television, (2) Set Servicing and Merchandising,
(3) Sound Pictures and Public Address Systems, (4) Broadcasting,
Commercial and Ship Radio Stations, (§) Aircraft Radio. Advanced
specialized training like this gives you a decided advantage.

Your Money Back if You are Not Satisfied

I will give you an agreement in writing, legal and binding upon this
Institute, to refund every penmny of your money upon completing my
Course if you are not satisfied with my Lessons and Instruction Service.
The resources of the National Radic Institute, Pioneer and World’s
Largest Home-Study Radio School stands behind this agreement.

Find Out What Radio Offers You. Get My
Book at Once

Que copy of my valuable 64-page book, “Rich Rewards in Radio,” is
{ree to any resident of the U. S. and Canada over 15 years old. It has
started hundreds of men and young men on the road to better jobs and a
bright future. It has shown hundreds of men who were in blind alley
jobs, how to get into easier, more fascinating, better paying work. It tells
you where the good Radio jobs are, what they pay, how you can quickly
and easily fit yourself to be a Radio Expert. The Coupon will bring you a
copy free. Send it at once. Your request does not obligate you in

any way. ACT NOW.
J. E. SMITH, President

Dept. 3BB3, National Radio Institute

Washington, D. C.

f-\ Experienced
. Radio Man

\\YL K’ Praises
R N. R. l‘
N Course

“Beforo taking your course, I had worke@
at Radlo for ovet soven years, doing
quito a bit of servieing, bLut T realized
that I was in need of better training.
From tho first lesson on 1 Legan to un-
derstand polnts that had me wondering.
Tho ecourse has taught mo what I could
not have learned otherwise and 1 would
not tako many times the price it has
cost me, for the knowledgo T have galined.
In 3 period of nlue moaths, I have made
at least $3.500."°—C. J. Stegner, 28 So
Sandusky St., Delaware, Ohio.

Act Now - - - Mail Coupon Below
for Free Book of Facts and Proof

581

Act now and receive in addition to

my hig free book “Rich Rewards in
Radjo,” this Service Mantal on
D. C., A. C, and Battery Operated
sets. nly my students could have

this book in the past. Now readers
of this magazine will receive it free.
Overcoming hum, noises of all kinds,
fading signals, broad tuning, bowls
and oscillations, poor distance recep-
tion, distorted or muffled signals,
poor Audio and Radio Frequency am-
plification and other vital service in.
formation is contained in it. Get a
free copy by mailing the coupon be-
low. ACT NOW.

Dear Mr. Smith; Plezse send me your manual *'Trouble
Shooting in D.C., A
book, ""Rich Rewards in Radio.”” which points our the
opportunities for spare time and full time jobs in
Radio and your famous 50-50 method of training men
to become Radio Experts through home study. [ un-
derstand that this places me under no obligation.

Address.

Ciry. State.

SPECIAL Radio Equipment
for Broad Practical Experience ﬂ
Given Without Fxtra Charge

My Course fs not all theory, I'l
shew you how to use my specizl Radio
equipment for econducting experiments
and butlding eimults which jllustrate
important ptinciples used in suen well-
known sets as Westinghouse, General i
Electrie, Phileo, R. €. A., WVietor,
Maujestle, and otbers. You work out
with your own hands many of the
things you read in our lesson books.
This 50-50 method of trainimg mukes
fearniny at
home easy,

interesting,
Tuselnating,

intensely
practical.

Clip and mail NOW for
FREE INFORMATION

J. E. SMITH, President,
National RadiotInstitute, Dept. 3BB3
Washington, . C.

. and Battery Sers”’ and your

Name

“M”

L--- —_——----I—---J
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WORLD’S BEST

RADIO BOOKS

THE RADIO HANDBOOK. hy
James A, Moyer and John F. Wa-

strel. Flexlble covers, size 3'%9x8,
886 pages, 830 1llustra-
tions. Friec .ocnnn, $5-00

Comprehensive data ou short-wave
apparatus, vacuum tuhes, modern
radio recelvers and transmitters,
phioloelectric  celle.  televislon.
sound  motlon pletures,  tables,
graphs, diagrams, etc. No radio
man should miss It.

RADIO FREQUENCY ELECTRI-
CAL REQUIREMENTS, by Hugh
.\‘.s Brown,  Cloth  covers, size
6197, 3u6 pages, 233 1l1-
lustrations. Price ... $4-00
One of the few great books on this
Important  subject. Everything
from thermionic-tube coefliclents
to piezo-electric measurements,

PRACTICAL TELEVISION, by
E. T. Larner. Cloth covers, size

T hwseations. Trice $3.75

tions. Price
This book explains television in
full, including elementary prin-
clples. photo-electrie cells, and all
lmportant types of television sets
as well as basic principles of op-
tics, images. mirrors. lenses, ete.

MAGNETIC PHENOMENA., hy
Samuel Robinson Willlams. Cloth
ml:fr:, size 6:9;’. 230 Ppages, 50
1llustrat ions, a1l numer-

ous tables. D'rice ... $3 -00
All electrle motors, coupling coifs.
magnetic and dynamic loud speak-
ers, transformers. choke colls. ele.,
are dependent on magnetic phe-

nomena. This flne book is com-
plets on the subjeet.

P ——
CINEMATOGRAPHY, by James
;t% ?meron. stifr omverl. slze

x5%, 240 Dages. 15
illustrations. Price..... $4.00
Everything on the subject from
“silemt” and “talkle’” 18 mm.

fllm to Its manufacture and to the
final projeetlon 19 in this marvel-
ous volume.

AUDELS RADIOMAN'S GUIDE,
by Frank D. Graham. Cloth covers
(flexible), size 5x6%”, 220 pages,

A practical, concise book present-
ing the theoretical and practical
information for the proper opera-
tlon. maintenance and service as
aphlied to modern radlo practlce.

THE RADIO AMATEUR'S
HANDBOOK. (New Hevised Edi-
tlon), by A. Frederick Colilns.
Cioth covers, size S5%xT%”, 391

pages. 118 Illunr-tlnns; $2'00

Price

If yuu wish to become a radlo
amateur (radlo ham) this book
tells you how. Evcrything in re-
recelving and transmitter sets and
how to build them.

EXPERIMENTAL RADID, by R.
1. Ramsey, Prof. of Physles. In-
diana _Untversity.  Cloth covers,
rlllu 71?15%", 258 pages. I68
ustrations. Price.

Postpald e $2-75
A marvelous book for The experi-
nenter.  Experiments galore in
e¢asy comprehensible language.

tthix thin-paper, cospact refecence

|
RADIO THEORY AND OPERAT- |

ING. by 3. T, Lemuis. 5th Tee
vired Editlon. Cloth-bound; size
Slex8eie®  thlek: 1,000  pages;

over 300 ilus.; 450 review ques-
tiona

[ — 7 | I

Written In textbook style, a tre-
mendous amount of uscful Infor-
matlon lhtas been erammed  into

work. HKadlo transmlssion and re-
ception hase heen rovered, '‘from
soup to nuts.”” A fruly great book.

9. GERNSBACK'S RADIO EN-
CYCLOPEDIA (Second Kditiun).
Red Morveeo Flexible Binder, 352
[II{K(‘S. 4201 ra:;i.lloldrﬂnl1lom. 1253
Lllustrations, alles.

Price . . $3-25
The most coniprehensive cneyelo-
pedia of its kind In print.  Re-
markably up-lo-date in every way,
with marvelous illustratjons.

DRAKE'S CYCLOPEDIA OF
RADIDO AND ELECTRONICS, by

. P. Manly. Cloth covers, slze
Axd”. 1050 pages. 1080 illustra-
tions. New 1932 -

tlon. Price . .

The largest work of [ts kind tver
put between two covers. New and
up-to-date; s standby for every
radio man.

FUNDAMENTALS OF RADIOD,
» R. R. Ramsey, [’rofessor of
Physies, lndhsm University. Cloth

covers., size 91438, 372 pages,
flluatrated. 3 50
Price prepald... . ... .

The backbone of the radle art.
This book glves you the founda-
tion on radio from A to Z.

RADID OPERATING QUES-
TIONS AND ANSWERS, by Nil-
son and Hornung. Fourth Edition.
Cloth covers, size 5xR’, 350

pages. 131 {llus- 2.50

trations. Price........ccocoe.

Containg over 600 questlons and
answers coverlng all Phases of
lHeensed radie operation. Revised
to contaln much new material.
Nothing better in print for the
tran=mitting and recelving ama-
teur.

OFFICIAL RADIO SERVICE
MANUAL, Volume I, by Huso
Gernsbark and lyde Flteh, Flex-
ible loote-lenl binder. gize 9x12",
over 2.000 illustrations, 830 pages.

COMPLETE WITH S8IX SUP-

PLEMENTS. ... $4.50

Price prepald..

The Rervlce Man’s Bible. Greateat
hook ever published on the sub-
Ject. Contains all old circuits of
every Imaginable commercial radio
set up to 1931,

THE RADIO MANUVAL. by
George E. Sterling and Rob't 8.
Kruse. E.E. 2nd enlarged edition.

I'lexible fabrikoid covers. Size

|5aus". 805 pages, 348 $600

itlustrations. 1'rice

A complete Radio Course for the
operator. the technieian. the ama-
teur, the student and experimenter.
| Bverything imaginahle 1in  the
whole radio art ls covered in this
great hook—the ““radin Bible” of
| the amateur. DON'T MISS THIS.

HOW TO
ORDER postage s not

as  shown.

n

We cannot ship C. 0. D,

Some of the books sent prepaid
n U. 8. only.).
mlt be shipped by express collect If sufficient |

D;n' Prices are nel.“
Those that are not thus listed
Included by you,

FOUNDATIONS OF RADIO. by
tndalbh F. Donean.  Cloth covers,

alze Dlaxd” tages, 145 Hus-
tratinons. D erol
Price $2-50

tables.
" teXthook Kives you the funda-
mentals of electricity as applied
1o radio. 1t equips you (or further
study in the tield of radlo.

RADIO PUBLICATIONS

EXPERIMENTAL RADIO EN.
GINEERING. hy Jubn II. Mare-

gu‘ufl 'Ioth  cuvers,  size ﬂx!l",[
t pages. 250 lllns-
tratlons.  I’rlee ... $3-50

A ostudent™s nook; devoted to the
principles of radio apparuius: In-
tended to accompany a course in
eleetricity. The best of tts kind.
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IT IS always the well-trained man who wins out over the horde of thousands of superficially

trained and incompetent

radia.

You are teading this magazine because You are Intefested in
Sooner or later. the time will come when you will wish to cash in on your knowledge.

Your chance may come over night, and then the big and vital guestion will be, "How well equippid

am 1 to fill the jeb?"’

You are

in radio because

you llke it.

You also realize that, at the

Present time, there are many branches of the radio art which you do not know as thorsughly as

you should.

world's best radie books.

now printed.

books at once, but make up Your mind to net one b

for you to 9o to college to become proficient in radie.
and become acquainted with all braneches of this great and growing art. [
We have combed the market for the really important books in radio:
so that, no matter what branch you are intcrested in, you ean pick out the best books that are

tart. . to build a complete radio library.
o r ook & meonth; 5o that, when your chance comes.

Knowledge. these days. can be gotlen cheaper than ever before. 0
Start toeday, to build 2 REAL radie library

It isn't necessary

In this page are ilsted the

You do not have to get all the

you will be fuily equipped to win out over the others not so well equipped,

e S
IMPORTANT.—This list is changed every month to include the latest books. Note also new low prices.

PRACTICAL RADIO CON-
STRUCTION AND REPAIRING,

by J. A, Moyer, 810, ADM. and |

A F. Woatrel,  Clothr covers, slze
23", 304 pages,

illustrations. Price 1b3 $2 .50

A handhook thal esery radlo set
tester and #eneral student inust
bave. The dlagrams alone are
worth lhe prive of the Dook.

A POPULAR GUIDE TO RADIO,
by 1. Francis Da-lieid.  Cloth

coters, size 5

profusely 1llustrated.

Price prepald.... s 3-50
The fundamental principles of ra-
dio, Frumn erystal rectifiers to the

latest electron tube amplifieation.
ele.

PRINCIPLES OF RADIO COM-
MUNICATION, by 4. H. More-
croft, Prof. of Elecirical Engin-

cering, Columbia Unlversity. Cloth
size ’

covers, 91ex8°". B8S  pages,

the dean
radio art

TUE talie clEssle. by
of radle. (uvers entire
a4 dues no uvther hook.

348", Y86 pages. |

| ELEMENTS OF RADID COM.
| MUNICATEION, by lrrofe..or dulin
H. Morecroft. ('loth cover.. .ize

", 270 pages, 170
| illustrationa. Prive 3- 0
emhirac

An authoritative voiutwm-
ing every imaginable phuse in ra-
dlo communleation,

RADIO SERVICE MAN'S HAN-
DY-BOOK WITH ADDENDA
DATA SHEETS. Flexible covers,
slze 9x12, 200 pages, 100 flu.-

tratlons, $1 .49

Price prepald.... .
The Servlee Ma stamlhy. Con-

taln~ the fatest practicral Infurma- |

tion on tallo Fervicing.

HOW TO PASS U.S. GOVERN-
MENT RADiD LICENSE EX-
AMINATIONS, by 1t. L. Duncan

E v Flexihle cuvers,

170 paxes, 42 lilu.-

lrutlo‘:nl;‘.l wppendix $2-00

PPICE ... cerromeooacmrreeerienens
The most Important book on the
subject ever published. Gives every
1mnn'lrable angle which wiil lelt

yon te pass a radio licene ex-
amlnation =ueeessfully.

! RADI0O MOVIES AND TELE-

YIS1ON, Ly (. Francls Jenkins
Cloth  covers, I“u Gigxh™, 144
pages, profusely 1tlus-

truted. Price., $1 -00

A rowplete volunte hy the master
of telesi-lon. glving everything in
televi<don, including constructional
detalls for building your own tele-
vi-lon sets.

RADIO PHYSICS COURSE (2nd
enlarged eodition), by Alfred A
| Ghirardi. - loth covers, size Thx
047 992 pages, 310 illustrations,
| numerous tabl

| frive @
| The finest and most popular book
on electrleity and radio. TFach
'-ulnjwl 18 clearly dlscussed, with

| the ald of dozens of exrellent
drawings.  Chapters on  talkles,
television, electronics and «ervice

work, ete. Kiggest buy in radle
books,

RADLO VISION, by ¢. Francls
Jenkins. Cloth covers, slze 9%x6°",
144 pages, profusely illus- 90

| trated. Price prepald..... C
An excellent book. The Jenkins
televislon s¥stemn. as well as many
olher  nwdern  televidlon systems
fully ddescelbed.

kind In print today.

shipments will be made te you

FOUND ANYWHERE.
refister it.

[WQ hetewith present the most cemplete collection of recent important radie books.
an exhaustive study, selected these velumes because they represent the foremest radio bosks of their
There is such a Q9reat varlety that we are sure it will satisfy any taste as |
well as any requirement that the student of radis might have.
We publish no catalog and ask you te be kind enouSh to order direct frem this pape.
We merely act as a clearing house for
s number of radle publishers and OUR PRICES ARE AS LOW OR LOWER THAN WILL BE
Remit by money erder or certified check. .If you send cash. be sure te

direet frem the publishers.

We have, after |

Prompt

SHORT WAVES, hy C. R, leutz
and R. B. Gable ~ Stift Covers,

sllu G‘xs”. 384 0 pages, 26x
llustrations I'rlec,
prepaid . $3-00

The blggest and most comaPlete
ook on short waves. Cuvers every
imaginable phase, ineluding 8. W,

Ruperheterodynes. The authors
are famous 8. AW, authoritles.
J

SOUND PIGTURES AND TROU.-
BLE SHOOTERS MANUAL, by

Cameron and Rider. Cloth cover.
sze HX3% 7. 113 pades.  pro-
fusely Hlustrated. 7 50
Price e DD 00 CemernTo .

The standby of cvery operator. It
is the most thureurh book va the
subject. -

ELECTRICITY AT HIGH PRES.
SURES AND FREQUENCIES,
hy Heury L. ‘Transtrom. Uloth
COvers. TLESGL T, I8 pages.

slze T4 - $2-35

141 illusteatlons.

Price l'repaid

A matvelous hook for the student
in electriclkty amd radte. Generul
fundamentals fewl np to a vom-
plete dizcus<ion of cvery type of
Tesla and oOudin  high-frequency
colls.  Gelssler tube<. ebe con-
structlon  details of Tesla colls
are given in great profusion. THE
ONLY BOUK OF ITH KIND.

OFFICIAL RADIO SERVICE
MANUAL, Volume 11, Wy 1loxe
Gernsback. C. K. AN
. W. Nason.
Supplements. 1000 pooies
listration. Frexinl

3inder. size Oxl
Price Drevald......

The talk of the in indtstry.
Thils  marveions  solume  ermtains
every thing hu radie. clecuits amnd
radio developments. for 1932 Not
a line of duplication Detween 103l
amd 1932 volume-.  (¥ol. I amd
Vol. 2.0

ORDER DIRECT
FROM
THIS PAGE

| RAD10 REGEIVING TUBES, by
| Moyer an:dt Wostret. Cloth covers.
H T3455% . 208 pmges. 181

~ize ¢ .
{llustrations.

one of the finest hooks on_ Fara-
tuhe.. Everything wurthwhile
the wbject treated In @ mas-
terful manner.

RADIO TELEGRAPH'Y

AND
TELEPHONY, by It. L. Duncan
aned . K. Dres (New Flition.)
Cloth (‘g"l'l’i.l size 4x67,  BO0
pages, 163 llu«rat
Price.. e $7-50
Everylling  from  Oluns  Law e
|nu-uu|n tuhes  and  «detectors, to

oariHographs and radio compasaes
thuroughly treated jn thiv great
tiouk.

PHOTOELECTRIC PHENOME.

NA. 'y Arthar Lbewellvn Hughe
atul Lee Alvin Liubridge.  ¢loth
rovers,  alze RRBILT. 331 pages.
202 Ulustration<.

rice. . .

A erftical survey  of the whole
tiehl of  phoroelectric phenomens.
interuled as a reterence book for
eewearch workers.  -tudents and

teacher., The mo-t completo work
In print.

RADIO SERVICING COURSE

by Ghirarnll  and  Freedll  Cloth
covers, size HtixT L 192 puges,
120 Wlusteations; 114 test ques-
tions: 28 test-in.tru-

ment clecuits. 1'rice.. $1 -50
A bractical ook beginners  and
ohl-tinlers  in radio  <ervice will

il usefui. Nive chapters dlscnss
newsurine  instruments  and  tests,
and troahie-<hooting ! the «hapter,

“Useful Intormutlon for Service-
men.”" closes the ook,

EXPERIMENTAL TELEVISION,
W A Frederlck  Collin., cloth

covered,  Rx67, 3
[Nustratlons
| Price..

| tn words of ware
thar  diwusaes ntal prin-
iples; in the :ame veln he pro-
ceeds 1o buihl up dewription. of
televizion  equinment, each  stel
being supported by slmble. Lome-
made  experimental set-ups.

1s5

ble the au-

245.S GREENWICH STREET
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» l PRICE PREPAID FOR

| PRINCIPLES OF RADIO. by
Keith "PIII‘II'}'. M A. Cloth covers.

size BxA%4". 478 puges, $3-50

306 1lustrations. Price

A amarvelousty  wrltien  textbook
with the latest radio prinelples,
inchuding  sereen grirl and pen-

amblitiers, ete.

NEW LOW PRICE

tinle,

RAOI0 BOOKS
Here  are 03 new.  up-to-date
books an every (ancelvable radin
subject, just puhlished. Modern
in _every 4en-e, ALL _ BOOKS
1 NIFORM from 61 to 72 pages:
a0 to 120 Mu-tratlons. Al books
written by well-known  radle
authors,  Order by Numhber.,
No.1 RADID SET ANALYZERS.
Wy 1. Van Der Mel
Nu. ¥ MO RADID VAC-
UUM TUBES. hy Robert
Hertzherg
No. 3 THE SUPERHETERD-
DYNE BOOK. by Clyde
| Fiteh
No. | MODERN_RADID HOOK-
UPS. by . D. Wa-hburne
No. 5 HOW TO BECOME A
RADID SERVICE MAN,
by Louis Martin
No.6 BRI NGING ELECTRiC
{RADIO) SETS UP_ TO
'DA'I'E, by Ciifford E. Den-
on
No. 7 RADIC KINKS & WRIN-
KLES ifor Experimenters)
R by . W, I"ddmer
No. 8 RADI0  QUESTIDONS &
ANSWERS, hy R. .
Washharne
No. D AUTOMOBILE RADIO &
SERVICING, by Lonis
. Martin
No. 10 HOME RECORDING
AND ALL ABOUT IT
iy Geo. J. Sallha
No. 11 FUNDAMENTAL PRIN-
CIPLES OF RAD10. by
_ Loui. Martin
No. 12 HOW TO BUILD AND
OPERATE SHORT-WAVE
RECEIVERS, hy (e Ed-
itors of SHORT WAVE
. CRAFT
No. 13 HOW_ TO BECOME AN
[ AMATEUR RADIO OP.

ERATOR. by M. I, Edily.
' PRICE I'REPATD
FEACH BOOK........ $ -45

$4.85

NEW YORK, N. Y.

ALL 13 BOOKS |
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HUGO GERNSBACK, EDITOR
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H. WINFIELD SECOR, MANAGING EDITOR

SHORT WAVE ACTIVITIES INCREASE

An Editorial by HUGO GERNSBACK

® DURING the past year, all short wave activities have

increased at a remarkable rate in this country. 1 have
mentioned this a number of times in the past and also the
faet that there were increasing signs of short wave aetivity
apparent all about us. If these remarks seemed perhaps
too optimistic, I am now in a position to back it up by
actual figures secured from the report of the Federal Radio
Commission of Washington. These figures are astonishing,
in that they are far greater, in many respects, than the
most optimistie predictions I could have forecasted. They
make, indeed, excellent reading for those who are interested
in the continuous growth of short waves in all its different
branches.

30% Increase in Licensed Amateurs

First of all, radio amateur activities increased tremen-
dously. On June 30, 1932, there were 30,374 licensed radio
amateur stations in the United States alone, according to
the report. 12,522 new stations were authorized by the
Federal Radio Commission, an increase of more than 30%
in a single vear. This is a most astonishing figure, and em-
braces, of course, only those amateurs who have been
licensed, and who may therefore, be called transmitting
amateurs. Conservative estimates of other experimenting
amateurs and radio experimenters not licensed, but who
are interested only in receiving short waves, is certainly
not less than 150,000' These figures are based in part on
owr own estimates, and also on the sworn ecirculation of
SHORT WAVE CRAFT, which under date of Fehruary 16, 1932,
was 67,740.

In aviation the Federal Radio Commission authorized 177
new stations, the total of June 30th now being 358 aireraft.
For aeronautical, aeronautical point to point, and airport,
new stations authorized were 92, total stations now 221,
Under special experimental stations licensed (most of which
are probably on short weres) we have several classes,
mostly of general experimental, special experimental, ex-
perimental relay broadcasting, and experimental visual
broadeasting (television). Total new stations authorized
68, total of these stations on June 30th of this year, 211.
Of the geophysical stations (for exploring underground,
mine and metal deposits, etc.) 3 new stations were author-
ized; total now in U. 8. 116.

Amateur Station Licenses 87% of Total

In addition to this, there were 80 new ship stations added,
and there is now a total of 2,011 new stations, but most of
these are, of course, not on short waves. The exact number
of ship short-wave stations cannot be ascertained, since the
Radio Commission does not give this information. The
Federal Radio Commission also, under the caption of Ama-
teur Section, states that amateur stations comprise 87% in
number of all radio stations licensed by the Commission.
The records of applications, licenses, call letters, and other

AP P e
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details were maintained on cards which aggregate about
100,000.

These are formidable figures, and speak volumes for the
activities of the American radio amateurs and experiment-
ers. They show with what avidity the serious radio en-
thusiasts in this country have taken to short waves, and
there is no predicting how far the movement will grow. It
is certain, however, from what is being observed, that the
movement is vet in its infancy, and that it will expand
rather than contract during the next few years., The rea-
soning here is that, if during the depression all short-wave
activities have inereased, what will happen when times be-
come normal! again?

The cause of this great interest, of course, is that shori-
wave radio experimenting cannot be looked upon simply as
a hobby, but in a way it is a serious vocation which fre-
quently becomes a profession. I have mentioned many
times that, seoner or later, the boy who starts in with the
$5.00 short-wave set, invariably graduates into better en-
deavors and he tinds himself climbing upward in the radio
profession.

It is significant that practically all the personnel of the
radio industry today has been recruited from the radio
experimental and amateur fields. It is here that the young
men gained their experience, which has stood them well in
the later years, because what you learn when you are young
you probably will never forget, and indeed, the former
hobbies often paid handsome dividends to those young men
who stuck it out,

In the meanwhile, short-wave experimenters are added
to the fold by the thousands every month. They are chiefly
attracted to the new endeavor, first by the iteh for build-
ing their own sets, and second, to listen to the fereign short-
wave programs. Most of those starting in the game are
usually beginners who, for a few dollars, are enabled to
build their own sets; and from the large correspondence
which we receive from day to day, we know that many of
these experimenters have built as many as twenty sets. It
is not at all a rarity these days to have experimenters who
have three or four sets hooked up permanently at all times;
which makes it possible to receive almost stmultaneously,
from four to five distant radio stations on the various loud
speakers and thus listen to the multiplicity of foreign lands
all at once! It is seldom that all of the foreign station an-
nouncements come through at the same moment; so that it
is no trick at all for the experimenter to “log” the various
foreign stations in one sitting, over a few hours, with little
changing of the tuning controls.

Of course, a great many of these builders socner or later
go in for the factory-made sets, after they have obtained
sufficient confidence in short waves to make the investment
in an expensive set either by themselves or their family
an actual possibility.

I again repeat, that short waves have by no means
reached the crest of their popularity, and the process will
go on for a long time to come.

PEP APPSR S GOE

SHORT-WAVE CRAFT IS PUBLISHED ON THE 15th OF EVERY MONTH
This is the February, 1933, Issue - Vol. ITII, No. 10. The Next Issue Comes Out February 15th
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Editerial und Advertising Offices - 96-98 Park Place, New Yorlk City
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584 SHORT WAVE CRAFT
- ’
Short Waves Carry Voice from Ocean’s Depths
TO BROAgc/':(ST\\
NETWOR 71 STH AVE
BOUND BROOK /
NEW JERSEY /é4WALKER $1
(TRANSM!TTER) : 466 METER
(W3XxL}) .. - "CUE" CHANNEL
/
/
NEW JERSEY /
RECEIVING

STATION % 4 g /

LAWRENCEVIL%\‘&;
NEW JERSEY

WNB

28M

7
N

FLATS BERMUDA

RECEIVING
STATION//

“CUE" SIGNALL
M.

® THE interesting diagrain reproduced
above shows how the voice of Cap-
tain William Beebe was broadcast from
a steel ball, known as the “bathy-
sphere,” which was lowered approxi-
mately one-half mile below -‘the surface
of the sea. Captain Beebe and Otls
Barton, inventor of the “bathysphere,”
were lowered over the side of the S. S.

Freedom anchored off Nonsuch Island.
Bermuda. The air conditions and the
sub-sea sights they saw were broadcast
over a telephone wire to the surface
and then radiated on short waves to a
land station at Bermuda. Thence the
broadcast went on a 29 meter wave to
Netcong, N. J.; over a wire circuit to
New York City, and out over the N.B.C.

network. Other short-wave ‘“cue’ chan-
nels connecting with the ship and Ber-
muda stations were also used, as the
diagram shows, Note the interesting
“long distance” cue circuit extending
from New York {711 Fifth Ave.) to
Bermuda, thence by radio to the sender
ship Freedom.

Talks 22 Miles on nght Beam

® THE human voice has been carried

22 miles on a beam of light; the
previous record was about six miles.
The successful spanning of the much
greater distance was accomplished on
the evening of November 22, when Hey-
wood Broun, newspaper columnist and
radio speaker, stood before a micro-
phone in one of the buildings of the
General Electric Company at Schenec-
tady. Beside him was a 24-inch re-
flector, concentrating into a narrow
beam of light from an electric arc. The
light appeared constant, but in reality
it was very rapidly varying in intens-
ity, being modulated by the voice of
Mr. Broun. Through a closed window
the light was pointed northward, to the
foothills of the Adirondacks.

High up on a hillside near Lake

left: Heywood
Broun at the |—LAK! DESOLATION 30 IN. MiARO0R
“mike” with |ight- 3 STAGE AMPLIFIER ‘(<-- w-z'su::oro | SCNENECTAW
beam projector be- I ANTENNA ‘1;___ :; Gl | G.E LABORATORY
side him. Right: Ly ) re TS s |
Diagram showing : “-Lo 24" seancu-
talking light beam CONDENSER
and  short-wave = & 1“"“’“"‘“‘ _l\ sﬁ}" 8 l
“relay” link. | _J |— »
-b‘ P—— o [ ]
* st L "J 2
E N
Desolation, at a TRANSMITTER ..m.s.u\l FACRDuoNE e - % 4 H
crow-flight dis- MONITOR WERO PrONES | v 209 ™ ’ WGy 2 I
tance of more uLTRA HIGH | ZasaiieL P BT AR Tl
FAEQUENCY . .
than 22 miles, ST A2 L 43 = o3 oc
were John Bel- I = i —

lamy Taylor and

www americanradiohistorv com

other scientists of
the General Elec-
tric Company.
They had a 36-
inch reflector, at
the focus of
which was
mounted a light-
sensitive  photo-
tube. Accurate
adjustments of
the beacon and
receiver estab-
lished the contact.
The phototube
equipment, re-
sponding to the
(Continued on

page 621)
L ]
Left: Talking

light-beam receiv-
er set-up at Lake
Desolation, 22
miles from Sche-
nectady, N. Y.
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Will Short-Wave Heat
Effects Cure Human Illis?

FEBRUARY, 1933

By DR. WILLIS R. WHITNEY

Vice-President and Director, General Electric Company

Among the interesting physiological effects of short waves
are their heating effect on solutions akin to blood; their
effect on animals and various other angles, such as the

“focusing” of the heating effect.

® VACUUM tubes place in our hands

the remarkable power of generating
an electromagnetic field traveling
through space at high velocity, akin to
light, and, like it, composed of radia-
tions of many different wave-lengths,
but far more comprehensive in the
scope of its spectrum than visible light
can possibly be. Tubes of the radio
type can be used to produce electromag-
netic waves as long as a thousand me-
ters and as short as § centimeters (2
inches). It is not difficult to believe
that within this range many invisible
assets await only further research to
disclose them. Radio broadcasting is
only one use for the principles involved.

In earlier days, and indeed from
its very beginning, the greater part of
radio-tube research was carried out
along the definite and narrow lines dic-
iated by, as it was then supposed, its
greatest application—that of broadeast-
ing. Vacuum-tube phenomena, as they
were disclosed, permitted the use of
certain types of sending tubes, and the
development of other specializations,
such as magnifying, rectifying, ampli-
fying, and receiving tubes. In a word,
the best talent was expended on the de-
velopment of the radio tube for radio
use, and little thought was given to the

Photo at left, above, shows experiment with insects ex-
posed to the powerful short-wave field which had a very
unusual effect on them. Photo, at right, illustrates how we

broader aspects of the powerful tool in
our possession.

One of the important applications of
radio tubes quite apart from, and, in-
deed, tangential to, their use in radio,
concerns their employment in biological,
and possibly in therapeutic fields. Qur
interest was early attracted to the heat-
ing and destruction of living matter in
an intense radio field, and we undertook
much investigational work in this con-
nection, for it seemed clear that sooner
or later radio fields must find biological
use. The form of apparatus which we
most commenly used in this work con-
sisted of an oscillating ecircuit with a
condenser and reactance activated
through vacuum-tube oscillators,

The three-element tube permits the
production of undamped sine-wave
oscillations, or very high frequeney
sine-wave alternating currents, by suit-
ably connecting it into a ecircuit in
which an electrical capacity and a re-
actance are in parallel. This oscillat-
ing current charges a second condenser,
and it is in the field of this condenser
that the heating which we are consider-
ing in this article is produced.

The electrical engineer, thinking at
first of the dielectric constants of con-
densers, is apt to confine his thought to
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Dr. Willis R. Whitney,
author of the present arti-
cle and one of the foremost
experts on scientific re-

search in the world.

what is broadly called dielectric hys-
teresis, and to use the word to cover
the various losses in the space between
the condenser plates without reference
to their origin. This article is not the
place to analyze losses in dietectrics.
For our purpose it may be enough to
know that we are dealing largely, if not
entirely, with a relatively simple case
of electrical resistance. We may look at
our arrangement as a condenser field
in the midst of which a certain resist-
ance is placed. If the ends of that re-
sistance are looked at as connected in
any way, as by static induction, to the
condenser plates, it is clear that some
certain current will flow in the resist-
ance, and so cause corresponding heat-
ing.

If electrolytic resistance is commonly
looked at as the frictional effeet oppos-
ing the motion of the ions of the elec-
trolyte, we may still attribute the heat-
ing effects to this motion, even though
the actual migration which ecan take
place in a ten-millionth of second is
very small and the amount of actual
electrolysis entirely negligible.

The *“influence” of the condenser
plates themselves, which we have called

(Continued on page 624)

Photos courtesy of the (3eneral Electric Company

may treat certain muscular and other ailments tomorrow,

by simply subjecting an arm or other part of the body to
a powerful high frequency field as shown.
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Short Waves

Control

Model Ship

@ RUDOLPH WEBER, a vising young

radio genius of Drossen, Germany,
has recently demonstrated his extreme-
ly interesting short-wave control ap-
paratus, by means of which he is en-
abled to cause a model ship or other
device to go through a series of move-

SHORT WAVE CRAFT for

ments at a distance. Ditlerent fre-
quencies are used for producing the
respective movements, such as stopping
and starting the miniature ship, caus-
ing it to turn one way or the other,
etc. Mr. Weber installed a small can-
non on the deck of the ship which he

FEBRUARY, 1933

Ahove—Rudolph Weber at the short-

wave transmitting apparatus and con-

trol wheel hy means of which he

directs the movements of the small
hoat shown in the picture.

Left a close-up view of Mr. Weber's
short-wave radio control apparatus,
the waves from which direct the small
ship and cause it to stop, start and

turn.
could fire at will from the shore. The
propelling motor derives its power
from a storage battery. Mr. Weber

took up the study of radio when he was
nine years old. This is a very interest-
ing and prolific field for American ex-
perimenters to develop.

New 5.Meter Transmitter and Receiver

® THE photo at left shows the newest commercial 5-meter

transmitter and receiver mounted on a strong tripod.

This 5-meter two-way radio telephene and telegraph re-

i ceiver and transmitter is intended for mobile ¢communica-
tions over short distances; it is battery operated. It has
been perfected by the engineers of the RCA-Vietor Com-
pany. The apparatus weighs but 22 pounds. The antenna
is of the di-pole type; the average range on land is three

miles.
Oldest Radio Amateur

® “HATS OFF” to Dr. George W. Kirk, 82 year old “ham”

radio operator who dearly loves his short waves. Dr.
Kirk was graduated from medical school in 1888. He be-
came interested in radio about ten years ago and received
h's transmitting license about five vears ago. His call is
WB8ARJ. His transmitter comprises a Hartley oscillator
with a '10 tube; the receivers are a Pilot Super-Wasp and
3-tube regenerative for lomg-wave weather reports. Dr.
Kirk does not care for phone, but prefers to work a few
“hams” regularly by “C.W.”—Bernard Comte.

Ahove—New R. C. A. 5-Meter Transmitter
and Receiver. It is “battery-operated” and
is thoroughly portable; it can be used in a
plane. Its land range is about three miles,
hut this can be increased by elevating the
transmitter.

Right—The OLDEST “ham,” Dr. George W.
Kirk, 82 vears old, who handles & key like
a youngster.

www.americanradiohistorv.com
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@® This two-tube instrument, operat-

ed by batteries, was de51gned to
provnde a compact, portable, smoothly
operating short wave automobile or
station receiver,

The set covers all waves from 20 to
5560 meters, and has received, with no
external amplifiers, the following sta-

tions:
EAQ Madrid, Spain
W6XI California
VE9CL Winnipeg, Manitoba
GBS Rugby, England
and many other stations at a lesser
distance than the above, as well as
n:iany amateurs in the U.S, and Can-
ada.
When the author operates this set
at his home station, a .0005 mf. con-

1933

Here’s a snappy
little All-Wave
receiver which
may be used as a
“station” or “gen-
eral” receiver:
Range 20-550
Meters.

Left—One of the
most compact, use-
ful All-Wave Re-
ceivers that we
have seen. Right—e
hook-up for Mr.
Kuney's set.

denser in parallel with a 25 turn 1%
coil is put in series with the antenna.
This not only serves to eliminate ‘“dead
spots”, but when operated at its cor-
rect setting, serves to materially in-
crease the signal-to-noise ratio. How-
ever, when the set is used as a port-
able, this extra piece of equipment is
not necessary.

Any type triode tubes may be used
in this set, but the author recommends
'30’s. The case is an aluminum shield
can 5x5x6 inches. The antenna is
coupled to the set through a small
trimmer condenser, fastened directly
to the antenna binding post. The coil
socket is mounted on a small circular
piece of bakelite cut to fit the coil
socket base. and the entire assembly
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2-TUBE PORTABLE
All-Wave Receiver

By CLARK KUNEY, Jr.

3

PHONES

R MH,
L L.g art
02M

F .001-MF.

dim

RHED

“84790v.0

C3 ¢ 13 PLATE PILOT MIDGET.(.00005MK)
Cl e 5 PLATE PILOT MIDGET.[O00DIS-MF)

is mounted directly over a 13 inch
hole cut with an expansion bit in the
left-hand panel of the case. The eoil
leads are encased in spaghetti tubing
where they pass through the panel.

A cut-out is made on the back panel
of the set to acconunodate a strip of
bakelite in which the five binding posts
are set. The author found it much
more convenient to have separate posts
for each wire than to connect two
wires to the same post, especially when
using a battery cable.

(Continwed on page 637)

Novel Short-Wave Coil Ideas

Fastening Heavy Wire

® I am herewith sending a free hand

drawing of a method I am using
for fastening the ends of large wire
on my short-wave coils. Fully realiz-
ing that it is a hard matter to wind
coils with large wire and secure the
ends in such a manner as to have the
turns drawn tight, I set about to find
a way that would be easy, and this
sketch illustrates the result.

Taking two pieces of No. 16 wire, 1
bent a ring on one end of each wire
(scraping the ends and priming with

An effective method for anchoring heavy
wire on coil forms.

solder before bending the ends into a
circle) large encugh for No. 12 wire
to pass through. Then I measured the
wire from the hole in the coil form to
the tube prong, allowing about one
inch to stick through. I cut off, cleaned
and primed this end with solder. The
wire was then drawn through the hole
in the coil form and passed through
the hole in the tube prong, drawn tight
and soldered fast. After allowing
enough space on the coil form for the
required number of turns on the coil, 1
then bored another hole for the second
wire and the same procedure was fol-
lowed, placing this wire like the first
one.

All that is necessary to wind a coil
on a form like this is to prime the
starting end of the coil wire with
solder, place it in the ring and solder
fast, wind on the necessary amount of
turns and solder the finishing end into
the opposite ring from the starting
end.

You have a coil that can be changed
any number of times with different
wire sizes by only applying a soldering
iron to the rings.—Chas. Q. Free.

Simplest Low-Loss Coil Form
@ Probably one of the simplest and
best low-loss coil forms is shown in
the accompanying illustrations. This
particular design was suggested in a

www americanradiohistorv com

recent British patent and appeared in
Experimental 1Wirelegs in London. The
coil is wound in sections in the slots
formed, the tube or cylinder being
made of varnished impregnated paper,
or it may be or fiber, bakelite, micarta,
The uncut poxtlons, B, serve to
(Continued on page 6-}7)

ete.

A clever way in which to make a “low-
loss’’ short-wave coil form.
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Fig. 2—Photo of the experimental pentode transmitter huilt hy

Dr. Mdéller.

® SMALL transmitters, with which a
number of interesting experiments
can be performed, may be constructed
without difficulty with simple means.
At the same time great manual dex-
terity is absolutely unnecessary. Who-
ever knows how to construct a one-
tube receiver, can certainly also build
a small experimental transmitter. Spe-
ctal transmitting tubes are not requi-
site. A great number of loud-speaker
(audio amplifier) tubes are suitable.
First, I shall treat small transmitter
hook-ups, operating with pentodes. In
the second section, there follows a se-
leetion of suitable experiments, all so
chosen that even in the case of the
loud speaker (audic frequency) tubes,
customary in receiving sets, a suffi-
ciently strong and impressive effect re-

&1

] /
@

LN F+ E- ‘;—

B+y B8+2 RG] Y\ 610 Bias
Fig. 1—Hook-up of low-power pentode

transmitter.
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PENTODES In

By Dr. W. Miller

The transmitter described in this article is intended
primarly for demonstration purposes, and should not
be used for actual radio transmission, unless it is ad-
justed to operate in one of the “amateur bands.” Of
course, a license from the Federal Radio Commission
is necessary for radio transmitting of any kind. Ex-
perimenters who are interested only in observing the
phenomena of resonance, absorption, etc., can use this
apparatus in their homes without a license, as long as

they do not couple it to an antenna.—Editor.

sults. These experiments give at the
same time a deeper insight into the
nature of radio-technological processes
and are therefore suitable not merely
for one’s own studies, but also for the
purposes of demonstration.

1—Construction of a Small Transmitter

Transmitting hook-ups for the single
tubes may also be converted without
trouble to the pentode tubes. A modi-
fication of the three-point hook-up,
suited to the pentode, is shown in Fig.
1. The oscillating circuit, which con-
sists of the coil L1 and the condenser
C1, has its poles at the plate and con-
trol grid of the tube. On the way
from the oscillation circuit to the
plate of the tube is the blocking
(fixed) condenser C2. Its task is to
keep the high plate direct current out
ot the oscillating circuit and away
rom the econtrol grid. The grid bias
is taken from a special, small grid
battery —V—YV and connected approx-
imately to the center of the oscillation
circuit coil. The plate potential is ap-
plied via the high frequency choke CH.
1 and the protective grid potential via
the choke CH. 2. The grid and the
cathode are by-passed by a (fixed)
condenser C3.

For the experiments described in
the second section it is most practical
to adjust the frequency approximately
to the range between 40 and 100 met-
ers, since the requisite coils can be
used in the form of core-less coils,
and with their relatively small num-
ber of windings these are always con-
venient to manage. This settles the
dimensions of the oscillation circuit.
The condenser C1 must be a short
wave condenser of 200 mmf. maximum

pen I CRYSTAL
W //osrscroa
T, MILLI~
TR AMMETER \
\F(J \
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s Y ; I
E
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| B4 ‘842 F+ F=  Fomom uiaTeR FIG. 5

Fig. 4, at left, wiring plan of the pentode transmitter, as used by the author.
Fig. 5, at right, shows the detector and receiving circuit.
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capacity. The coil parallel to it has
a diameter of 3 to 4 inches, with 6-8
turns. The blocking condenser C2
must not offer too great a resistance
to the high frequency oscillations trav-
eling between tube and oscillation cir-
cuit; therefore, it must have at least
2000 mmf. (or .002 mf.) capacity. Its
test potential must be about four times
the operating potential provided for
the plate.

The other blocking condenser C3,
which lies in the bridge between pro-
tcetive grid and cathode, has the size
of .1 mf. In the hook-up two tubes
are in parallel in order to increase the
output of the transmitter. Their plates,
control grids, shield grids and fila-
ments are connected by means of short
wires. The second tube is not abso-
lutely necessary. Wher it is not avail-
able, the hook-up can be made with
one tube. The experiments are suc-
cessful even then. The designated
choke coils are ordinary high frequen-
cy chokes, such as are used in every
receiving set, of about 85 MH. in-
ductance. The plate potentials are
taken from a house-current power-
pack, just as in receiving sets.

How the set is to be constructed is
left to the reader’s taste. Where it is
a question of performing experiments
for personal study, and occasionally
also for demonstration purposes, the
arrangement in Fig. 2 is recommended.
It shows the base-board of the set built
by the writer. On it are fastened the
tube sockets, the regulating resistance
for the heater circuit, and a vertical
front-panel for the tuning condenser.
There are also on the base-board a
number of sockets, which are con-
nected together according to the hook-
up.
The individual connections are made
with different colored wires, making
the whole arrangement very easy to
lcok over and understand. This type
of mounting presupposes that the oth-
cr parts which must still be added, such
as condensers, choke coils, etc., are all
so arranged that one push puts them
in their sockets. This makes experi-
menting especially simple.

One can easily change one part for
another and investigate its influence
or the operation of the transmitter,
ete. If on the other hand all the parts
are in a fixed mounting arrangement
with regard to one another, this ad-
vantage of easy interchanging is lost.
Accordingly, whoever resolves on this
kind of mounting must put choke coils
and blocking condensers on suitable
double-plugs and pay careful attention
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Fig. 6A—Coils used in the transmitter and receiver—two trans-
mitter coils at lelt: at right—cendenser and coil, together with
glow lamp used in *“test” receiver.

to the separation of the sockets on the
base-board, so that the prongs will fit
properly.

Figure 3 shows the experimental set
with which I have had very good re-
sults in experimenting, and which I
therefore can recommend warmly. At
the same time it shows some examples
of how the small parts are fastened to
the double-plugs. Coil L1 is made in
a large form. Its ends rest on two
supports, made of insulating material.
It is connected by heavy copper wires.
Besides this large coil, which is bent
out of 5 mm. (.25 inch) copper tubing
10 em. (4 inch) in diameter, one can
of course also operate with smaller
coils. In radio-technological instruec-
tion courses this form of set has proved
excellent. Accordingly there is shown
in Fig. 4 the exact wiring plan of the
base-board, with the individual parts
clearly indicated.

The arrangement just described is
only a proposal, so that all roads are
open to the reader to choose for his
set other forms better suited to him.

Since the writer had to wuse the
transmitter not only in the short wave
oscillation field, but also for produc-
ing oscillations of acoustic frequency
and also for oscillations of very slow
periodicity, it was necessary to ex-
change choke coils and blocking con-
densers very quickly. In these fre-
quency fields there are needed, aside
from much larger blocking condensers,
also choke coils of a far higher induc-
tance.

The broad basis for so extensive a
purpose of use could be created only
by having all the parts in question
made easily and quickly interchange-
able by means of prongs and sockets.
Those who wish to confine their experi-
ments to high frequency oscillations
described in the following section can
mount the hlocking condensers, the
coil L1, and also the choke coils solid-
ly on the base-board if desired.

2—Experiments in the Field of High
Frequency Oscillations
First Experiment: The Demonstra-
tion of Induced Oscillations.
As soon as the transmitter is set in
action, a magnetic field arises in the

FEBRUARY, 1933

region about the oscillator coil, with
high frequency alternating currents
flawing through it. Each point of this
field is characterized by the fact that
the magnetic force in it continually
changes its strength and its polarity,
in exact time with the oscillation of
the transmitter. These fields possess
2 physical characteristic extremely im-
portant for radio work. They induce
a potential in all conductors inserted
into the field; this again produces a
current, the so-called induction cur-
rent, if the circuit of the conductor is
closed.

To demonstrate this field effect by
an extremely clear experiment. we
bend a wire loop of about the same
diameter as the oscillator coil. The
two free ends of this loop are closed
across a small 3.5 volt filament lamp.
We hold this wire loop in such a way
that it is parallel to the loops of the
oscillation circuit coil, and bring it to-
ward the transmitter coil. At a dis-
tance of 5 to 10 em. (2 to 4 inches)
the lamp begins to glow. The in-
duction current is thereby demon-
strated.

We can use this small apparatus
with advantage, when we wish quickly
and simply to convince ourselves or
our audience that the transmitter is
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Low—Power Transmitters

Fig. 3—The experimental, low-power, pentode transmitter with
individual parts as constructed by Dr. Méller for his lahoratory
demonstration work.

You will find it very interesting.

Second Experiment: Sounding the
Transmission Field with a Detector Re-
ceiver,

The glow lamp shows a visible effect
orly in the direct proximity of the os-
cillation cireuit coil. It is relatively
insensitive. We get a far greater sen-
sitivity if we provide our receiver with
a erystal detector. The alternating

(Continued on page 627)
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Fig. —Experimental receiving circuit em-
ploying a small lamp as the resonance in-

operating. dicator.
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Fig. 7, at left, ahove, shows experimental set-up of transmitter,

resonator and

ahsorption circuit; Fig. B, at right, shows how te hook up apparatus for demon-
strating “blocking circuit” effect.
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The two photos above show the A.C. Super-Wasp after being brought up-to-date by adding a screen-grid tube for the detector
and a 47 pentode for the output.

The A.C. Super-Wasp

Thousands of short-wave ‘‘fans’ are the proud owners of the
famous A.C. Super-Wasp. Many of these ‘‘fans’’ have often
wished undoubtedly for some information describing how to

modernize this receiver, so as to use a 47 pentode.

This data is

here given, also how to use a screen-grid tube for the detector.

® ONE of the first A.C. tuned radio

frequency short-wave receivers, the
Pilot A.C. Super-Wasp, was widely
used by short-wave enthusiasts. The
combination of screen grid, tuned
radio frequency and the regenerative
detector made a sensitive and fairly
selective receiver but the use of a type
27 output tube prevented satisfactory
use of the loud-speaker.

This article will show how to bring
the receiver up to date at an extremely
lew cost.

The major changes consist of replac-
ing the type ’27 detector tube with a

screen-grid tube and the output tube
with a type '47 pentode. In order to
keep the cost down to a minimum it
was decided to retain the present type
'24 as the R. F. tube and to use a
similar tube as the detector. If the
new type ’57 and ’58 tubes were used
new sockets would be necessary.
The first attempts to use the ’'24 as
detector were failures. It was found
that the leakage due to the high volt-
age across the detector grid condenser
made enough noise to drown out any
signal. The only remedy was to izolate
the detector grid from the R. F. plate.

b +180V

e

FG. 1
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[T piLoT -k 111 POWER PACK

Fig. 1—Wiring diagram of the A.C. Super-Wasp in its original form.
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Brought
Up To Date!

By
A. A. DOLID

The obvious method of adding a pri-
mary winding was ruled out, as this
would mean the use of new six-prong
coil forms and sockets. A little re-
search disclosed the fact that the Pilot
Co., engineers, in designing the Uni-
versal Super-Wasp, had used a two-
winding cotl for coupling the R.F. tube
tv the detector circuit. This was done
by using the “tickler” as a combina-
tion primary and oscillating coil.

Figure I shows the original circuit
and Fig. 2 the changed circuit. A com-
parison of the two will show the few
additional pieces of apparatus neces-
sary to make the change. The use of
the screen-grid for regeneration and
o=cillation gives the effect of using a
separate oscillator and practically
eliminates detuning in the detector cir-
cuit. The potentiometer in the screen-
erid lead controls regeneration very
effectively.

The additional apparatus is listed
below with the designations shown in
Fig, 2:

-1 .01 mf. mica cond.
-2 .0001 mf. mica cond.
-3 .00004 mf. mica cond.
-4 .01 mf. mica cond.
-1 50,000 ohm potentiometer
-2 450 ohm resistor
RF-1 80 milli-henry R.F. Choke

The K-111 power-pack is retained.
The 220 volt tap which was not used
in the original circuit, is now used to
supply the plate voltage for the pen-
tode output tube. Although this volt-
age drops to about 200 volts under
load, the output from the '47 tube is
siufficient to operate the loud-speaker
on practically all signals.

The .00004 mf. condenser C3, which
couples the detector plate to the
screen-grid, is mounted (Firectly on the
detector tube socket. The .0001 mf.
condenser C2 is hung beside the de-
tector coil socket, being held in place
by the leads to the tube socket and
the coil socket. These are shown clear-

Eekclolvlole!
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ly in the rear view of the receiver.

The .01 mf. condenser C4 is
mounted below the chassis directly be-
tween the old R.F. choke and the new
choke RF1, which is mounted on the
other bracket. The other .01 mf. con-
denser C1 is mounted on the frame of
the detector tuning condenser in place
of the old .2 mf. paper condenser.

The 450 ohm resistor R2 replaces
the present 2000 ohm bias resistor and
the 50,000 ohm potentiometer R1 is
mounted on the panel in the place of
the present variable condenser used
for regeneration control.

Since the grid-leak is now across the
grid condenser, the location of both of
these must be changed. By using
heavy wire (16 gauge) the grid clip
which is fastened to the upper end of
the condenser will hold them in place.

The lead is removed from the cath-
ode terminal of the output tube socket
and connected to the center-tap of the
filament resistor. This tap must be
disconnected from its present ground,
Since there are two grounded binding
posts on the receiver, G and B minus,
one of these posts is removed, the hole
reamed out and an insulating bushing
put in, so that the post can be used asx
the 220 volt tap for the pentode eir-
cvit. The “B” minus lead from the
power-pack is connected to the ground
post on the set.

FiG. 2

—
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Fig, 2=The A.C. Super-Wasp after modernization, showing screen-grid tubhe for
detector in place of the 27; also, the use of a 47 pentode in the output stage.

As neither the turns on the coils
nor the spacing hetween windings is

Short-Wave Receiver in

® PORTABILITY was the primary ob-

jective in the building of this one-
tube short-wave receiver submitted.
The set shown was designed for use
on a trip into northern Michigan. Of
course an A.C. set was out of the ques-
tion and because batteries could not
be purchased on the trip, it was neces-
sary to construct a receiver with the
least possible drain on the batteries.
After a little consideration the straight
one-tube regenerative circuit was
chosen.

Because of a limited amount of
space a cigar box with the dimensions
27%"x5% "x10% " was used. This was
large enough to enclose all parts, in-
cluding both batteries and aerial.

The set was for the most part, built
from old parts out of broadcast re-
ceivers. The coil i3 of the plug-in type,
wound on an old tube-base. The grid
coil has 24 turns and the tickler 18 with
a space of 4" between the two. The
tube is a UX-199. The tuning conden-

Yo
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Wiring diagram for the 1-Tube hattery-
operated S-W Receiver.

ser is a .00025 mf. cut down to a 50
mmf. and the regeneration condenser is
a .0005 mf. cut down to a .00035 mf,
The aerial condenser is a 20 mmf. The
grid-leak is 8 megohms and the grid
condenser is a .0001 mf. The “A” bat-
tery consists of two flashlight cells in
series and the “B"” battery is a small
221% volt size. The aerial is a cop-
per screen built into the lid of the
bhox. A piece of wood %"x5% "x-
288~ is used to separate the set
from the batteries and also to sup-
port the tube socket. The resist-
ance of the earphones is 2,000
ohms.

To operate this little receiver all
that is necessary iz to plug in the
earphones and turn the filament
switch on, then adjust the regener-
ation control until a slight hiss is
audible; the tuning condenser is

|
i
§
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changed, the wavelength ranges are
the same as hefore.

a Cigar Box

turned slowly until a station is heard.
If any “dead spots” are encountered
while tuning, they can be shifted by
turning the antenna condenser.

This short-wave receiver may also be
used as a short-wave adapter on any
modern broadcast receiver, by simply
running a wire from each of the ear-

(Continved on page 62.1)
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George W. Bunce of
Olmsted Falls, Ohie,
won honorahle mention
in the August contest
for the hest short-wave
set suhmitted to the
editors, The editors
tried this receiver and
it worked very nicely.
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Two-Tube A. C. Band-

FEBRUARY, 1933

W2AMN.

By George W. Shuart, ', .c

Mr. Shuart's 2-Tuhe A.C. “Band Spreader” provides smooth. ¢asy tuning and high
economy.
® THE receiver described in this These cans can be readily obtained. If

paper was built as a companion to
the crystal-controlled transmitter de-
scribed in the December issue of this
magazine.

The requirements were a very sturdy
and compaet receiver at low cost, and
still no sacrifice in sensitivity.

The new type 58 tube provides a
very sensitive detector, and is very
smooth 1 operation. The 47 pentode
was chosen for the audio amplifier be-
cause it had comparatively large audio
output, and could be operated from the
same filament supply as the 58.

The entire set is built around an
aluminum can measuring 5x6x9 inches.

one does not wish to cut the hole in the
cover himself, any of the dealers sup-
plyving these cans will readily supply
the can with the hole and a cover to
fit. This opening is convenient be-
cause otherwise it would be necessary
to take out the four screws and re-
move the cover in order to change
coils.

The sub-base mounted inside the can
measures 4%xb5%x8% inches, and is
fastened to the bottom of the ean on
brass spacers % of an inch long. This
space provides ample room for the
wiring and the mounting of the re-
sistors, condensers and wafer sockets.

There has been a wide-spread de-
mand from short-wave fans for an
economical short-wave receiver,
which would work a loud speaker
on but two “working’’ tubes, and
also provide ““band-spread’’ features,
besides providing a smooth regener-
ation control. Mr. Shuart has sup-
plied the “missing link” and the set
he here describes embodies these
several desirable factors

Ararctariuruuieuutururutaiaiatatat bttt et

All Parts Mounted on Shelf

All parts should be mounted on the
shelf, and all wiring be done before it
is attached to the bottom of the cabi-
net. The leads to the various parts
mounted on the front and insides of the
cabinet should be left long and unat-
tached till all other wiring is done.

The posts supporting the socket for
the plug-in coil should be one and one
half inches long, if short coil forms,
such as National or Silver-Marshall,
are used; otherwise it would be difficult
to reach the coil from the small hole
in the top.

The cable is clamped to the shelf and
the leads are attached directly to the

i\
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Yo CHASSIS

“B=" B+ '8+ 25V, B+
225V.180V. FiL. 180V

7

Picture diagram especially suited to the lay reader, who is not s0 familiar with schematic wiring diagrams.

The cost of build-

ing this 2-tube receiver is very nominal indeed.

www.americanradiohistorv.com
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Spreader Works Loud Speaker

Winner of $20.00 Prize in November Contest

parts. This eliminates the necessity
of a plug or a binding post arrange-
ment.

No specifications for mounting of the
parts are given, because anyone build-
ing this set may use a somewhat dif-
ferent layout. A general idea of this
can be gotten from the photographs.

The grid-leak and condenser are
mounted directly on the tuning conden-
ser, with a lead from one end going up
to the grid cap on the 58 tube. No
tube shield is shown on the detector
because the use of one resulted in a no-
ticeable decrease in signal strength, es-
pecially around twenty meters. No
radio frequency choke coil was found
necessary in the plate circuit of the
detector. A by-pass condenser C9 was
all that was needed. A .002 mf. unit is
shown, although any size from .00025
mf. to 002 mf. will serve quite well.

No “Dead-Spots”—Smooth
Regeneration

There are absolutely no “dead-spots”
in the tuning of this receiver, and
there seems to be no limit to the fre-
quency at which the type 58 detector
will oscillate. The control of regener-
ation by varying the screen-voltage on
the detector of this type receiver is
highly recommended, because it is ab-
solutely the best method so far devel-
oped. There is little effect upon tun-
ing, and it is extremely smooth in op-
eration. The one-half mf. condenser
shunted across the potentiometer con-
trolling regeneration gives quiet oper-
ation and also acts as a by-pass for the
screen grid lead.

The audio coupling is done by the
condenser-resistor method. because of
the small amount of space it requires.
Audio amplification ean be carried only
to a certain degree after which the
back ground noise becomes too great
for the reception of weak signals.
With the method used in this set many
signals are too loud for comfortable

The photos ahove show interior as well as hottom views of Mr,
2.tube
operated set, with “band-spread” features.

Shuart’s very neat receiver jobh—a
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40- 20 METER
BAND SPREAD

conn c2

€3

€1.C2 « BOMMR WAMMARLUND EQUALIZERS.

€3 « 33 MME MIDGET HAMMARLUND TUNING COND.

€4 = 100 MME. FIXED COND.

€5,C6 = ONE HALF MF. TUBULAR BY-PASS

c7 ®.006-MF. FIXED CONDENSER.
C8,9+.002-MF. FIXED CONDENSER

e T -

RS
A
T
LY
€9
TICKLER
cs, R~ ¥
o § -
CHASSIS b l
»
Py S R4
_t sw. R2 4
T =4 . o e ~
GNOD B- “B4722.5V. B4 180V. 2.5V. FIL

Ri,RE« 2MEG. GRIDLEAK
R2 = 50,000 OwM POTENT.
A3+ C.T.20 OWM RES.
R4 < 1,500 OHm QESISTOR.
RS« 0.25-MEQ. RES
L1L2 =~ SEE TEXT

VSE THIS IF BAND
SPREAD IS NOT NEEDED
ON 20 AND 4D METERS.

i

Schematic wiring diagram of the A.C. “band spreader” 2-tube receiver.

ear phone reception. The stronger sig-
nals come in with sufficient strength
to operate a loud speaker, and still the
}mckground noise level is extremely
ow.

It can be seen that even if more
audio gain could be obtained by other
methods of coupling it would be use-
less with a 47 as the audio amplifier.
If a 27 or 56 were used then there
would be reason to use another metheod.
This is why a 47 was used, as it elimi-
nated the larger type of coupling units.

No QOutput Transformer Used

Of course one must remember that
the 47 draws considerable plate current
and that this passes directly through
the phones, unless an output trans-
former is used. The author has not
used an output transformer and no ill
effects have been experienced.

“high gain” A.C.
It emplovs a 58

wwWw americanradiohistorv com

tuhbe for the detector and a 47 A.F. output tuhe.

The grid bias for the 47 is obtained
through a 1,500 ohm resistor in the
grid return to the filament center-tap
resistor.

It may be well to mention here that
if hum is noticeable, it may be caused
by the filament voltage being taken off
the plate transformer. A separate fila-
ment transformer will undoubtedly
cure this trouble.

The specifications for the coils are
given in the drawing and hold true
only with National or Silver-Marshall
coil forms, or with other forms of the
same dimensions.

If one does not wish to spread out
the twenty and forty meter amateur
bands, the tap in the grid coil can be
eliminated and the tuning condenser
shunted directly across the entire grid

(Continued on page 636)

The plate
supply may be from “B” battery or from a well-filtered “B”
eliminator, whichever you have handy.
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Matthews’
superheterodvne receiver which employs o

Appearance of Mr.

single tuning dial: loud speaker appears

in the hackground. The set uses seven
tubes in all, including a rectifier.

g an g

. v gy g Sy na o

1—Two gang variuble condenzer 100 mmf. cap.
{(Hammarlund) C1 and C2.
1—Midget varialle condenser
(Hammarlund) C3.
1—0.1 mf. 200 volt condenser.
2—Triple section 0.1 mf. 300 volt condensers.
1—0.001 mf. mica dielectric 200 volt condenser.
1—50 mmf. mica dielectric 300 volt con.enser.
3—250 mmf. mica dielecirie 300 volt condensers.
2—0.01 mf. paper dielectric 200 volt condensers.
1--0.02 mf. paper dielectric 200 volt condenser.
2—1.0 mf. paper dielectric 300 volt condensers,
1—2.0 mf. paper dielectric 200 volt vondenser.
2—8.0 mf. dry electrolytic 300 volt condensers.
1—400 ohm . watt earbon resistor.
1—1600 ohm 1 watt carbun resistor.
1—5000 ohm 14 watt earbon resistor.
1-—14.000 ohm 3 watt carhon resistor,
1—26.000 ohm watt carbon resistor.
130,000 ohm & watt carhon resistor.
1—100,000 ohm & watt carbon resistor.
1—250.000 ohm watt carbon resistor.
1=—=500,000 ohm *. watt carbon resistors.

1% mmf. eap.

SHORT WAVE CRAFT for

FEBRUARY, 1933

5-Meter S.W.

® WITIH the advent of actual broad-

casting on the ultra short wave band
lLetween 43 and 80 megacycles, inten-
sive receiver development has been
tuking place. The art has gradually
progressed through the regenerative
detector, super-regenerator stage, until
at present the most satisfactory
method is that of the doubie-detector
or superheterodyne.

Tuned radio frequency amplification
at such ultra short wavelengths 1Is
practically out of the question, since
the low impedances encountered in the
crdinary tuned circuit do not permit
much amplification. Recent advances
in tube design have resulted in de-
creased inter-electrode  capacities.
This is conjunction with the addition
of an extra grid (R.F. pentode) has
made it possible to realize some gain
at very high frequencies, if extra pre-
:autions are taken in the ecircuit de-
sign. At its best, however, a tuned
radio frequency receiver for these fre-
quencies is complicated, due to the
necessary design precautions that must
bhe taken.

Superheterodyne

Briefly, the superheterodyne fune-
tions in the following manner. {Shown
diagrammatically in Fig. 1.) The in-
ceming signal frequency is mixed with
a local oscillator. The resulting beat
frequency, being lower than the orig-

By A.C. MATTHEWS,

choice of the frequency ditference be-
tween the oscillator and the incoming
signal, however, is important and will
be discussed further under the inter-
mediate amplitier. Once the incom-
ing signal has been transformed to a
relatively low frequency, the design
problem becomes simply that of a
straight tuned radio frequency receiver
with associated audio amplifier,

The development of this cireuit for
use in the witra high frequeney band
has been rather slow. This has been
due to the almost impossible task of
maintaining the beating oscillator at
a constant frequency. The success of
the superheterodyne depends on the
stability of this oscillator.

Having discussed the main difficul-
ties to be experienced in the design
of an ultra high frequenc¢y super-
heterodyne, we will now take up its
design 1n a systematic manner.

First Detector—Mixer Circuit

The first detector circuit is tuned to
the incoming signal frequency by the
inductance 1.-2 and condenser C-1.
The coils are made by winding the
necessary nuinber of turns (see table)
or a one-half inch form and then re-
moving the form. The wire size is
rather large and this will tend to hold
the coils in place. Tin jacks are
soldered on the coil ends for conven-

1—25.000 ohm 1 watt variable resistar witn inal signal frequeney, is therefore i¢nce. This makes it possible to
power switch. much easier to handle. The difference change coils in the event that it is
1200 turn universal wound coil. .- form Detween the local oscillator and the necessary to shift to another frequency
{Auto. Winding Co.) signal frequency remains constant over band. The oscillator is coupled through
1—86 mh. choke {Snmson). the band for which the set is designed. the screen-grid circuit of the 58 type
1—10 henry choke 35 ma. direct current. Since the heat frequency remains con- tube, although inductive coupling may
1—20 henry choke 30 ma. direet current. stant, the design of a suitable ampli- be used when a stable oscillator is em-
gy rohsTaockets: ATden fier having the desired characteristics ployed. The author prefers the sereen-
S pourenrong sotkel] Mlien is much easier than before. The grid method, since this precludes the
1—Five prong socket. Alden e O o
1—Fower cord and pluk. The 5-meter field is rapidly expanding. Many short wave ‘“hams"
1-—Chassis (Blan—The Radio-Mauu) . . . .
| Power transformer: See. Volts—-25 voira OPETating in this field have undoubtedly found that one item badly
ct. 7.5 amps, 5.0 volts 2 amps, 00 valts c.t. needed was a good 5-meter receiver—one which would provide high
T° l;m..h'eld R sensitivity, suitable selectivity and sufficient volume to work a loud
4 ube shieids for ‘e tu E a H 3
e sl ot 5 "“'_e ml:‘_‘ speaker. Mr. Matthews, author of the present article, is a prominent
: short-wave and television expert, and he has evolved this very interesting
6-tube superhet for 5-meter work.
TABLE -
MIXER DEMODY- 40:50 5
7 JLaron | RANGE]  MEGACYCLES _ZAM . 6 ~
S0UND = . Gy
e 85 Stgut Ly | 2TuRNS - V2" oia ) 4 5
NG, 14 ENAM AuDio
FREQUENCY o
Lz |4 TURNS ~ /2" DIA. Ri - 4 \
SOURCE Ng. 14 ENAM. a )
o MODULATED RADIO . g et A
G maE A, || e 5 s \
osc ] 2/ Oz WEAK INPUT. FIG.2 A 19 ii
24 || 1.F TRANS. = E.W. SICKLES €O. —_— _— 1 u \
Sl SPRINGFIELD MASS. OR |a 2
DATA .~ Al | ‘\
FORM ¢ LYa"DIA. 2 Va"LONG. F1G.2 8 -
R.E AF I REPRO- .
CONVERSION CONVERSION cucrib| 2B s L nSe AUDIO | :
s . : FREQUENCY |
l WINDING = CLOCKWISE do - |
P G4 Y PER INCH. A2 ] ' 1 2 3 4 3 ]
43- - ~ -~ W MM E b
3 aomc.‘nsoxc. 20-5000 20 4800 ‘ SOUND -souw'fre ;{‘Eﬁﬁcmc_ az a L R.F. INPUT
45:80MC. 1750 %C. | 20100000~ m-mqoaoT SIGHT FREQ.: 1750 x¢ [ T | oetector wpuT ouTeUT CHARACTERISTIC
A= NORMAL DETECTOR
i, ——— MOGUeTE0 Ra00 | B: MOOIFIED DETECTOR
FIG. 1A l : VERY STRONG (NOUT i F1G. % _]

Diagram above shows, at left, successive stages in the reception of signals on a superheterodyne; coil winding data at Fig. 1B,

L

while the zraphs shown at Figs. 2 and 3 are used by the author in explaining the action of the receiver.
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Superheterodyne

Radio Consultant

pessibility of radiation through the

antenna.
QOscillator

As has been said before, the oscilla-
tor is the heart of the ultra high fre-
quency superheterodvne. The ordi-
nary oscillator with inductive coupling,
such as employed in the usual receiver,
wcould be a complete failure in ultra
high frequency work. The osecillator
to be used must not only have a very
high order of frequency stability, but
also be capable of maintaining its in-
tended frequency unaffected by the
first detector circuit, with which it is
cennected. Frequency stability that is
relatively impervious to changes in the
supply voltage is necessary. The fact
that its load circuit is subject to rather
severe variations, since the oscillator
is required to furnish power of a
small order to the first detector, makes
the oscillator requirements very severe
to say the least. The degree of *pull-
ing in” of the oscillator frequency with
the tuning of the first detector un-
fertunately is greater as the frequency
imereases. In other words, the fre-
quency stability of the oscillator de-
creases as the frequency increases.
Therefore a combination that would
be entirely adequate for broadcast re-
ception would be entirely out of the
question for ultra high frequency
work. With the performance so de-
pendent on a fixed frequency differ-
ence between the oscillator and the in-
coming signal frequency, it is easily
seen that nothing but the most refined
circuit design would be tolerable in
this application. No doubt it is be-
cause of this fact that so much valu-
able time has been spent trying to im-
rrove on the straight regenerative and
super-regenerative receivers.

Suppose we take a look at some
cemmercial installation and see what
precautions they take to maintain os-
cillator stability. Probably one of the
best installations would be the trans-
Atlantic receiver station of the R. C.
A., at Rocky Point, L. I. In their di-
versity telephone receiving system
used for picking up foreign broadcasts,
they make use of a buffer or coupling
tube between the oseillator output and
the grid circuit of the first detector.
This provides a high degree of oscil-
etor independence but the additional
tube makes for more complicated cir-
cuits and although it ean be used for
frequency doubling or tripling, it is
hardly warranted in a receiver for Mr.
General Public.

After having tried practically every
type of oscillator circuit unsuccessful-
ly, the electron-coupled oscillator was
adopted. This oscillator, described by
Lieutenant J. B. Dow in the December,
1931, I. R. E. Proceedings, has as good
if not better all around frequency sta-
hility than the more complex oscillator-
amplifier combination. The ecircuit
employs a sereen-grid tetrode; the
cathode, control-grid and screen-grid
forming the frequency generating cir-
cuits, while the plate is in the output
circuit and is entirely independent of
the oscillator frequency, since it is
shielded by the screen-grid from the
oscillator circuit proper. (The screen-
grid is at ground potential, as far as
radio frequency is concerned.) The
coupling to the load circuit is there-
fore electronic rather than inductive
or capacitive since the plate is effec-
tively isolated by the screen grid. This
reduces the interlocking effect between
the oscillator and first deteetor tre-
inendously and in no small measure

(Continned on page 622)

7 &3
view of Mr.
“super.”

Matthews' 5H-meter
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Here we have the complete wiring diagram of

Mr. Matthews' superheterodyvne designed for 3-meter reception.

We helieve ihat

this is an ideal receiver for the average short wiave fan interested in 5-meter reception, as it uses hut seven tuhes with rectifier.
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® AS usual, the new radio tubes have
been appearing so frequently that
even the most up-to-date set manufac-

turers do not seem to be able to
keep abreast of the march of prog-
ress.

Experimental set builders, however,
can employ the latest developments in
tubes just as soon as the tubes are
available in the radio stores—provided
suitable circuits are furnished from
which to work.

Many readers have wished to try out
the efficient new 6.3 volt tubes in a
short wave A.C. circuit. The receiv-
er presented herewith was especially
designed for these fans.

A glance at the schematic diagram
reveals the fact that the new tubes
are used in a circuit which is funda-
mentally sound. It is of the tuned radio
frequency classification, with two
stages of T.R.F, a regenerative
power detector and a resistance-coupled
output stage. The new super-con-
trol 44 type variable-mu pentodes
are used in the two R.F. stages,

Above— General
view of the newest
4-tube A.C. oper-
ated shert-wave re-
ceiver designed by
Mr. Cisin. popular
American set de-
signer. and which
uses the new 6.3 volt
pentodes. The au-
thor specifies the
hest type of loud
speaker to use with
this receiver.

®
Bottom view of the
Cisin {-tube pen-
tode receiver. The
numhers on the

various parts corre-

spond to those on

the diagram on the
opposite page.

o
Plug-in Coil Details

The antenna
coupler (3), the
R.F. transformer
(8) and the coup-
ling c¢oil with tick-
ler (15) are all
plugin type Alden
short-wave coils.
Coils (3) and (8}
are used in the conventional man-
ner, while coil (15) utilizes the secon-
dary winding as a tuned impedance
with the primary winding employed as
a tickler. The Alden coils are available
four to a set, so that when tuned by
a 00015 mf. variable condenser, they
can be used to cover the entire short
wave range from 16 to 200 meters.

In this receiver, three identical sets
of these coils are used. The tops of
the coil forms are marked with differ-
ent colors, corresponding to the wave-
length range of each particular coil.
This prevents confusion, since if a coil
with a red marking is used at socket
(3), it obviously is necessary to plug
in a coil with a similar color mark-
ing at (8) and (15). The Alden coils
possess unusual low-loss characteristics
and they are rugged and efficient.

Accurate, light weight variable con-
densers are employed. One of these
(4), is a single Cardwell “Feather-
weight” type. The other (9, 20), is a
dual condenser of the same type. Tru-
test trimmer condensers are used in
connection with the dual variable in

www.americanradiohistorv.com
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Cisin 4-

order to permit perfect initial balanc-
ing.
2-Dial Control

Two-dial control has been chosen, to
give that very desirable extra degree
of accuracy, so helpful when one is try-
ing to tune in a difficult distant station.
The No. 66 double reduction wedge
drive Crowe tuning units are specified.
These dials are designed for extreme-
ly fine tuning. They have a ratio of
48-to-1 in 180 degrees. Precision tun-
ing units permit one to obtain better
results from any set, but in the case
of a well-designed short-wave set, they
are absolutely indispensable.

The detector is a screen grid tube
of the 36 type. Condenser (22) and
resistor (23) are a part of the coupling
system between the second R.F. stage
and the detector. As mentioned above,
power detection is used. Minimum
negative bias is maintained on the two
R.F. tubes by means of the vcltage
drop across individual fixed resistors
(6) and (12) in the eathode return
circuits. The FElectrad tapered potenti-
ometer (14), in series with both these
resistors, provides a means of smooth
even volume control. The screen grid
voltage on the 44’s and also on the 36
is dropped to the specified value—90
volts—by means of the voltage divid-
er resistors (18) and (16). The total
voltage drop across these two resistors
is 250 volts.

A 50,000 ohm resistor is required at
{(25) to provide the negative bias for
the power detector and the resistor at
(34) furnishes correct negative bias
voltage of 1656 volts for the output
tube. It is interesting to note that the
plate voltages of all four tubes are
identical—250 volts. Another interest-
ing feature of this cireuit is the fact
that all four tubes are of the cathode-
heater type. If the 2% volt tubes were
used, it would be necessary to use a
direct heater type tube in the output,
such as the 47 or 45. Since indirect
heater type tubes are used, this circuit
can be adapted readily for direct cur-
rent or for battery usage.

The tickler coil is shunted by a 50,000
ohm Electrad potentiometer (27) which
gives a conventional but efficient means
of regeneration control. The short-
wave R.F. choke (29), by-passed by
the .001 mf. mica condenser, keeps the
audio portion of the circuit free from
R.F. currents, which otherwise would
tend to produce distortion.

The resistance coupling between the
detector and the output gives splendid
results as regards tone fidelity. The
output tube (35) is the latest type 42
power pentode. Although this faet is
not generally known, the 42 tube yields
20 per cent more undistorted power
output than the 47 type pentode. Spe-
cifically, the 42 has a power output of
3000 milliwatts, whereas the 47 has
only 2500 milliwatts output.

The 2500 ohm speaker field, by-passed
by the two Aerovox dry electrolytic con-
densers, furnishes ample filtering for
the rectified A.C. Full-wave rectifica-
tion of standard design is used. The
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TuBe PEnTODE RECEIVER

BY H. G. CISIN, M. E. '‘Efficiency plus” marks this latest brain-child of Mr. Cisin’s,
a 4-tube A.C. operated high-gain receiver using 6.3 volt pen-
todes in the two R.F. stages and the A.F. stage, and a 6.3

switch (43) is mounted on the volume
control and is operated by the same
knob. The amperite (44) is included
in the circuit so that the operation of
the set will be independent of line volt-
age fluctuations. This is a very desir-
able feature. A Trutest power trans-
former (40) provides all necessary volt-
ages with the exception of filament volt-
age for the four receiver tubes. The
Jatter voltage is obtained from a sep-
arate filament transformer (42).

Constructional Details

It is possible to obtain the aluminum
chassis with socket holes and trans-
former mounting hole already drilled,
Where this work is to be done by the
experimenter, these holes preferably
should be drilled in the flat sheet be-
fore the sides are bent.

The sockets are mounted first and
at this time the three tubes shield bases
are also fastened in place. The bind-
ing posts are mounted next, grounding
post (2) to the chassts, but carefully in-
sulating post (1). The power supply
transformer (40) is mounted, then the
single and dual Cardwell variable con-
densers. The dual condenser is set back
about two inches, using a small metallic
coupling and extension shaft to line
up the two Crowe tuning units. The
condenser is set back so that the grid
leads to the variable condenser sections
will be as short as possible.

volt screen-grid tube in the detector stage.

This set works a

}oud speaker in dandy shape and possesses unusually high-gain
in the R. F. amplifier, thanks to the use of tuned inductances of
the plug-n type, thus permitting operation on any wave band.

to the chassis deck alongside the dual
variable unit as shown in the illustra-
tion. The two electrolytic condensers
(37, 38) and the filament transformer
(42) are also mounted on top of the
chassis.

The two Electrad potentiometers
(14, 27) are mounted on the front
chassis wall. As shown in the bottom
view illustration, the three large by-
pass condensers (17, 19, 24) are fas-
tened to the inside chassis walls. Mica
condensers (22) and (31) and the R.F.
choke (29) are secured to the under-
side of the chassis. All other com-
ponents (fixed condensers, flexible re-
sistors and metallic resistors) are sol-
dered in place while the set is being
wired.

Flexible Corwico Braidite should he
used for the wiring. The filament cir-
cuits of the four receiver tubes are
wired in first. To reduce the filament
voltage to 6.3 volts, the exact value
specified for these tubes, an .8 ohm, 3
watt resistor should be connected in
series between one of the outside fila-
ment terminals of the transformer (42)
and the line going to the tube sockets.

The method of wiring the sockets
for the Alden short-wave ecoils is clearly
shown in the schematic diagram. Be-
fore starting to wire the tube sockets,
the accompanying socket connection
sketches should be carefully studied.
The grid circuits are wired in first,
making the control grid connections of
the first three tubes at the caps, as indi-
cated. It is suggested that shielded
Braidite be used for the leads to these
caps. Plate circuits are wired next,
then cathodes, negative returns, by-pass
condensers and filter condensers. The
rectifier tube circuits are then complet-
ed, as are the primary circuits of the
two transformers.

After cheeking over the wiring, the
tubes are inserted in their proper posi-
tions with shields placed over tubes
(5), (11} and (26), the three short
wave coils are put in place, the loud
speaker is plugged in, aerial and
ground are connected and the set is
connected to the 110-volt A.C. source.

The first adjustment is that of the
trimmers (10} and (21). If the set
does not regenerate properly, this is a

(Continued on page 618)

The trimmer condensers are fastened
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Wiring diagram for the Cisin 4-tube pentode receiver which, as will be seen, makes use of the new 6.3 volt pentodes in the
R.F. and audio stages and a screen-grid tube of the 6.3 velt type in the detector stage, together with an 80 type rectifier tube.
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SHORT WAVE

HOME-MADE ANTENNA
Coupling Condensers

By M. HARVEY GERNSBACK

® ONE of the most important consid-

erations in the design of a short-
wave receiver is the method of coupling
the set to the antenna system. There
are two coupling methods generally in
use, as most fans know: inductive
coupling and capacitive coupling. For
the present we shall confine our atten-
tions to a discussion of simple methods
of effecting a suitable coupling medium
by use of capacitance. All of the meth-
ods discussed here are, of course, onl
home made “gadgets,” but they are all
just as effective as the ordinary midget
variable condenser seen in a commercial
outfit.

The first coupling device_serves a_

ting out two pieces gx2 inches; each
piece should be bent to form a right
angle bracket. The bend should be at
a distance of one inch from each er}d
so that the resulting pieces will be in
the form of right angle brackets with
each leg one inch long. In one piece
drill a hole in one of the legs to pass
o screw. The size of the hole may be
1= desired to fit whatever screw the con-
struetor has on hand. In the other
piece a slot % inch long with the ends
of the slot % inch in from the ends of
the leg should be cut. The width of the
slot should be sufficient to pass a screw
the same size as the screw to be used
in the other bracket. The two brackets

CRAFT for FEBRUARY,

1933

The short-wave fan will find

these home-made condensers

very efficient and the cost prac-
tically nil.

last of all a 3 inch piece of brass tub-
ing, with an inside diameter slightly
larger than the outside diameter of the
spaghetti tubing.

Two holes should be drilled in the
bakelite block, % inch from each end
to pass the two screws. Two pieces of
bus bar each 2% inches long should be
cut and two pieces of spaghetti two
inches long also. A loop is made in one
cnd of each piece of bus large enough
to pass the screws. The spaghetti is
then slipped over the bus, completely
insulating it with the exception of the
loops. The rest of the construction is
illustrated in Fig. 8. It is important
that the distance between the two pieces

Fig.1, at left, shows how to make an antenna coupling con-

denser from old safety-razor blades. Fig.

and practical design involving the use of two right-angle brass

or other metal members, one of which is s

double purpose; it acts as a coupling
condenser and it is also the answer to
what to do with old razor blades. The
condenser consists of two safety razor
blades mounted on top of each other
with an insulating spacer in between.
The blades should preferably be of the
new type with stampings in them. The
stampings can be used for passing
screws through. The blades used by the
writer were Gillette's, but almost any
type will do. The blades should be
spaced about ¥ of an inch apart and
one should be free to be rotated in or-
der to vary the capacity of the unit
(See Fig. 1).

Another simple condenser can be con-
structed by taking two pieces of alumi-
num, brass or copper sheeting and cut-

the capacity. Fig. 3

2—Another simple condenser principle.

lotted for adjusting ox".

should be mounted as shown in Fig, 2.
The capacity can be varied by sliding
one of the brackets back and forth by
means of the slot in it. The illustration
should be self-explanatory. Do not
make the brackets any smaller than
specified or the capacity of the con-
denser will be too small to secure good
results,

Another type of condenser is really
nothing more than the old “neutrodon,”
which was a tamiliar part of the origi-
nal neutrodyne sets of nine years ago.
A bakelite block 5 x % x ¢ inches
should be secured; alse six inches of
bus bar wire, six inches of spaghetti
tubing that will fit over the bus bar
very snugly, two small screws of half
inch length and nuts to fit them, and

How Large is the Dead Zone in Ultra Short
Waves?

The American Naval Research Lab-
oratory recently undertook the task of
determining the extent of the “dead”
zone of the waves between 15 and 7.5
meters. In these tests a transmitter
with 1 kilowatt capacity was under ob-
servation from several receiver stations
of varying distances. Emitting on the
15-meter-wave, the transmitting fre-
quency was gradually increased and

marked down at these reception ends.
at what frequency the signs became in-
audible, that is, where the limit of the
dead zone was reached. For this pur-
pose, the measurements were made ex-
clusively at a time of intensest ioniza-
tion, that is, around 1 or 2 hours after
noon, inasmuch as ordinarily the dead
zone for these waves is infinitely great.

For the dead zone. these waves

www.americanradiohistorv.com
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shows how to utilize the old neutralizing
Fig. 1—Still another simple type which

can be made from odds and ends to he found in your “scrap-
b The hase should he of first-class insulation.

of bus is about ¥ of an inch.

The condenser illustrated in Fig. 4
consists of two right angle brackets of
brass with one leg *% inch long and the
other two inches long. The width of the
brackets mai: be % inch. In the % inch
legs a hole should be drilled for passing
a mounting screw. In the two inch legs
holes should be drilled 4 inch from the
end of the legs. These last holes should
be tapped so that brass threaded rods
may be screwed through. On the end
of each rod a disc of copper or alumi-
num two inches in diameter is soldered.
The two dises form the plate of the
condenser and by screwing or unscrew-
ing the brass rods the capacity may be
altered.

showed the following values, applicable
only for noon time:
Frequency Wavelength Dead Zone

kilocycles in meters kilometers®
20,000 13.0 1500
22,600 13.2 2000
26,000 11.5 2200
28,000 10.7 2600
32,000 9.4 3300
36,000 8.3 3300
40,000 7.0 3300

*1 kilometer = .6 iile.
—from Radiowelt.
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Building
A
Shielded

Power Unit

for

Short Wave
Receivers

® At least half of the converter fail-

ures are due to the makeshift ways
by which their power is taken from the
receiver to which they are connected.
By looking over the diagrams and
drawings given on these pages the
reader will see that this unit is very
staple and inexpensive to make. While
the shielding can is not required to
make the power unit work it is put on
to prevent any disturbances from in-
terfering with the short wave tuning
apparatus. Therefore this unit can be
placed extremely close to the tuner or
vonverter.

Some of these power packs take the
high voltage for the rectifier plate di-
rectly from the A. C. line. This limits
the rectified voltage to less than line
voltage. At the same time this system
requires the use of a filament trans-
former for the heaters. The trans-
former to be described will be found
easy to construct and is properly de-
signed for this job. By looking at the
hookup diagram we find a pair of 2.5
volt heater supply leads that will take
care of this end of the job. The plus
lead will give a range of voltage from
zero to 160 volts with plenty of current
for all converter and short wave tuner
needs. A knob on this voltage regu-
lator is not needed as it will be set ance
to meet the need of the set and left.

for

FEBRUARY,

1933
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Drawing ahove shows details of metal shield, power supply unit and the filter
system.

Constructing Transformer

In Figure 6 we have a wood block;
this will serve to wind the coil upon.
Cut a strip of wrapping paper 1%
inches wide and wrap this around the
block to a thickness of nearly 1-16
inch. Put a machine screw through the
hole and fasten it in the hand drill.
This drill can now be clamped in the
bench vise. Lay a strip of friction tape
on each side of the paper form, leaving
an inch project beyond each end of the
block. Solder a lead wire to the end of
the No. 29 B. & S. enameled wire and
tape the joint. Twist this around the
center screw in the block to anchor it
and wind the first layer of wire over
the paper and strips of tape. Before
it winds to the end start the wire back

~over the first layer. With this second

layer in place cover with a layer of thin
waxed paper. Continue with two lay-
ers of wire and a layer of paper until
1,045 turns have been wound on. Now
fold the ends of the tapes over the coil.
They will hold the wire in place. Solder
a lead on and cover the primary with
three layers of the same paper used
under the coil.

Now lay down four more strips of
tape for the secondary binding. Solder
a lead to the No. 36 B. & S. enameled
wire and anchor as at the primary start.
Wind about 400 turns on and cover with

. [/
YaZ THicK

o
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£
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Here we gee the various parts comprising the S-W “power unit” laid out on the
base; also details of the transformer steel laminations,
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waxed paper; continue thus for 1,700
turns. Do not try to wind this fine
wire in even layers, simply wind back
and forth. After the 1,700th turn solder
a lead on and fold the tapes over the
coil.  Put on three layers of the wrap-
ping paper. After which put down the
tape strips as before.

R Ry

Simple, clear directions
for building a quiet plate
and heater ‘“‘supply unit”
for satisfactory use with
short-wave receivers has
been rather scarce. The
accompanying article
gives details for ‘“‘winding
your own’’ power trans-
former; also the method of
connecting the transform-
er, “home made’ choke,
condensers and rectifier
tube. Keep this article
for future reference.
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Coil Is Finished

The No. 18 B. & S. wire is used next,
and no leads are needed as the wire is
strong enough. Wind on twenty-four
turns and bind with the tapes. Cover
with paper and wind on twenty-four
turns of the No, 15 B. & S. wire. Now
the coil is done; remove the block from
the center and submerge the coil in
melted wax or parafin. Do not have
this too hot—just melt it. Figure 2
shows the kind of laminations to use.
These are inexpensive to purchase (see
note at end for this), or can be cut from
lamination iron to the dimensions given.
Using fifty of these laminations, place
all the “E” pieces in the coil opening.
Entering them alternately from one
end, then from the other end. With
this done, place the straight pieces at
the open ends of each “E” lamination.

A solid core is built up in this way.

(Continued on page 625)
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A good crystal holder is very desirable.

SHORT WAVE CRAFT for FEBRUARY,

Navy type crystal holder here described.

A Navy Type
Crystal Holder

® WITH the advent of the quartz
crystal as a practical, efficient and
comparatively inexpensive method of
maintaining constant frequency in a
radio transmitter, and the increasing
popularity of this type of oscillator
control among amateur radio enthusi-
asts, it is time that some thought was
given to econstruction of a suitable
holder for such a delicate piece of
equipment as a thin quartz plate.

In their enthusiasm to modify their
transmitters to use a crystal for fre-
quency control, a large number of
amateurs give little thought to the
highly important mounting for the

By HOWARD S. PYLE
Lieut. (JG) C-V (8), U. S. N. R.

The holder described is designed
along lines very similar to those of
the holders in use in the United States
Navy, with suitable modifications to
adapt it to average amateur purposes.

It will be noted that the container is
cireular, rather than square or rec-
tangular, as in the case of the major-
ity of manufactured and home-made
holders in general use. From the ama-
teur builder’s standpoint this is more
desirable, inasmuch as a great deal of
patient drilling and filing in a block of
heavy insulating material is not neces-
sary in order to provide a suitable re-

M e e e b

The quartz crystal is coming more and more extensively into use

every day in our amateur short-wave transmitting stations.

It is

one thing to purchase a crystal ground accurately to the proper

thickness for the specified frequency, but it is just as important to
have an efficient holder for the crystal.

We are certain that our

readers will be pleased to have this article by Lieut. Howard S.
Pyle, in which he gives much valuable information on how to
build a professional Navy type “crystal holder.”

quartz plate, and many are content
to merely clamp such ecrystals be-
tween two scrap brass plates, holding
the whole assembly with a rubber
band.

There are on the market a few erys-
tal holders within the means of the
average amateur, and those amateurs
who have wished to elaborate on their
makeshift mountings have made rough
copies of such crystal holders as they
may have seen on display in radio
stores. There are, however, a number
of weak points in these cheaper manu-
factured holders, and such weaknesses
are generally amplified when their con-
struction is attempted in the home
workshop. It is accordingly the pur-
pose of the writer in this article to
offer a substantial, efficient and prac-
tical design for a holder which can,
with care, be made almost entirely at
home and at a total cost of about $1.00.

cess for the crystal and its contact
plates.

The container, accordingly, is formed
of a hard rubber, bakelite or fibre in-
sulating tube, 2 inches in outside diam-
eter and 1'2 inches inside, leaving a
14-inch wall, The finished length of
this piece of tubing is but % inch, and
such tubing ecan be obtained from stock
from any insulating material house for
about 20 cents. The edges should be
faced off in a lathe so that they are
exactly parallel and at a perfect right
angle to the side walls. The amateur
who is not equipped with a lathe can
have this done in a few minutes at any
machine shop at a cost of but a few
cents.

The base and cover plates for the
holder are of 1/16-inch brass stock.
Dises 2 inches in diameter, which will
require ne machining, ¢an be obtained
from shop and foundry supply houses

wwWw.americanradiohistorv.com
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Details of crystal holder as deseribed by
Lieut. Pyle.

for about 5 cents each. At the same
time a disc 1% inches in diameter and
1% inch thick should ‘be obtained for
the floating contaet plate. The balance
of the material required is slight: three
4/40 flat head brass machine screws 1
inch long; three small thumb nuts for
same; 2-inch piece of fine copper braid,
and two General Radio or similar type
plugs will complete the list.

The two larger brass dises should be
layed out for three holes to pass the

"4/40 machine screws, and such holes

should be equally spaced about the cir-
cummference of the dise, and % of an
inch from the edge. The holes in one
plate should be countersunk to receive
the heads of the 4/40 screws.

Now, using one of the drilled plates
as a template, identical holes should be
drilled through the edge of the insulat-
ing tube container. These may be
smooth holes clear through, or, if the
builder desires a particularly well-built
job and has the necessary tap, the last
%4 inch of the hole should be drilled
with a smaller drill and tapped for the
4/40 machine screws. This will pre-
vent the base plate being loosened
every time the cover plate is removed.

In the side wall of the insulating
tube two holes should be drilled, 3% of
an inch from the edge and 3 of an
inch apart. Care should be taken to
drill these holes exactly parallel to an
imaginary line drawn through the
diameter of the tube and bisecting the
circle, so that the two plugs mount
parallel to one another; otherwise they
will not properly fit the jacks. These
holes should be slightly countersunk
from the outside so that the shoulder
on the base of the plugs make a snug
fit in the tube. It is better to thread
the plugs into these holes than to at-
tempt to use a nut on the inside, al-
though this may be done. Using a nut
may make it slightly more awkward to
remove the floating contact plate from
the erystal, when desired.

(Continued on page 622)
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Improving the Short
Wave Antenna

By Everett L. Dillard

No one factor in short wave operation is more important than the aerial

and the method of making a connection between it and the set proper.

Mr, Dillard, well-known for his previous articles on short wave antennas,

here provides real sound information which every short wave “fan”

should study carefully. The signal energy you waste at the antenna can
never be regained at the receiver.

® THE short wave fan, whether he is

interested in transmission or recep-
tion, encounters at one time or anoth-
er the problem of how to erect the most
efficient antenna for his purpose in the
space and surroundings in which it falls
his lot to live. This is quite often a
problem, especially in certain sections
of crowded city territory where space
is at a premium and a large unsight-
ly antenna system is out of the ques-
tion. While it is true that each indi-
vidual location presents a separate
problem in itself, it is also true that
certain fundamentals of antenna de-
sign along with the proper choice of
antenna materials will considerably en-
hance the prospects for better results.

This applies to both the transmitting
and receiving antenna and though quite
often the final appearance of the best
aerial system for receiving purposes 1is
quite different from that of an antenna
system designed for transmitting pur-
poses in the same location, there are,
nevertheless, certain inherent factors
which remain the same for both types
af antennas even though they may dif-
fer considerably in appearance in their
final form. These fundamentals of de-
sign which improve the perfermance of
both the receiving and transmitting
antenna are simple and will be taken
up at this time.

Most Important Factor

The first and most important factor
relative to any short wave antenna is
that it should be as much in the clear
and as free from any surroundmg_ ob-
stacles as possible to place it. Height
is valuable. but if the choice must be
made between height and placement of
the antenna in the clear, by all means
choose the location giving clearance.
On the short waves we experience much
more loss due to the abso_rptlon.or
shielding effect of surrounding build-
ings, trees, heavy wiring, and garages
than is experienced on the broadecast
frequencies. Technically this is known
as a high attenuation factor, and about
the only solution to the problem is to
locate the antenna as free from sur-
rounding objects as practical. Placing
the antenna in the clear also tends to
reduce pickup by the antenna proper of
man-made static—which in itself is a
considerable improvement in reception.
We can afford to sacrifice some height
in preference to clearance of the an-
tenna and still expect reasonably goad
results, but the moment that our an-
tenna gets too close to other objects
which tend to absorb and shield from

the antenna, our efficiency immediately
begins to drop off rapidly.

Now local conditions and surround-
ings may be such that, while it is im-
possible to erect an antenna in the clear
near the radio set, fifty or a hundred
feet away there is a spot which is
reasonably clear and suitable for the
erection of the antenna. This may be
in the lot next door, on the flat roof
of the building across the alley, or on
top of the building several stories up.
When this condition exists it is possi-
ble to take advantage of the spot that
is ideal for the location of the antenna
by putting it there and making connec-
tion either to the transmitting or re-
ceiving set by the use of a feeder sys-
tem.

Use of the Doublet and Transposed
Lead-in

This is not unduly complicated and
will improve reception very much in
localities of this kind. Without going
too much into detail, let the writer sug-
gest the use of the doublet antenna
with its transposed lead-in, when re-
ception conditions must be bettered and
background noises eliminated. For the
transmitting antenna, the voltage fed
single wire Hertz, the Zepp, the cur-
rent fed doublet and other practical
feeder systems will suggest themselves
to the reader. It is safe to say that
if a location better than that in which
your antenna is now located is within
a distance of 100 feet or less, your re-
sults will be materially improved if
you will transfer the antenna to the
better location and then use one of the
feeder systems mentioned above. (See
page 412, November 1932 issue.)

Many mistakes have been made, and
in many instances poor results have
been secured simply due to the fact
that the wrong kind of antenna wire
was used for the antenna. Too often
smooth tongued salesmen will force
upon the beginner some kind of a “new
fangled” antenna wire with promises
of results better by 100 to 2009 than
if ordinary antenna wire is used. After
many years of trial the fact remains
that the best wire for short waves is
still single strand copper wire, running
either in the No. 14 or No. 12 gauges—
all high sounding sales-talks to the
contrary. Except for the antenna used
with a transmitting set of 250 watts
output or more, No. 14 and No. 12 wire
1s amply large. The use of No. 10 wire
1s recommended on all powers in excess
of 250 watts up to the limit of 1000

(Continued on page 629)
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“...Picked up and Relayed”

By A. D. MIDDELTON, W8UC

“. ... position 170 west 30 north . ..

© SITTING there in his tiny operating

room, Jack Miller wiped his fore-
head, shifted his phones to a more
comfortable place on his ears and
rolled his wad of gum over to the other
jaw. He glanced at his log book and
ran his eye down the list of ones, twos,
nines and the ever present fives. Not
s0 many were the sixes and only one
seven greeted his eye. “But,” thought
Jack, “this is mid-summer and I can’t
expect much.”

It was only 10:10 P. M., the little
ship’s clock on the moniter told him.
There was plenty of time to get in
some real work before hitting the hay.

A sweet whistle broke through the
jam calling “CQ CQ CQ de W5DEX.”
Jack shoved in the switech and as the
whistle ceased with a parting “K,”
called back—“W5DEX WGDEX de
W9ZH.” A lifted key and the whistle
was saying ‘“BK BK.” Jack replied
and gave the Texas station the desired
report: That his crystal-like signals
were coming in QSAS5 and that they
were ‘knocking his cans off up in Ev-
anston!’ The five gave a couple of
laughs and came back with some wise-
cracks such as only a Texan thinks of.

Then among the wise-cracks Jack
heard did you hear latest news
of Transpacific fliers? They are re-
ported half-way from Frisco to Tokio.”

To Miller there was only one thing
as dear to his heart as Radio—that was
aviation,

““No,” he replied, “I knew they were
well on their way but missed the CQ
at 8 p. m.”

all's well so far

... plane sinking lower ...

‘“Well, old timer,” came back the
five, “I’'ll throw a few more CQs out
and go to bed CUL 73.”

Jack signed off with his customary
speed but his mind was not on the dots
and dashes that his nimble fingers were
flicking out into the air . . . far from
it. His thoughts were on a tiny plane,
far out over the Pacific and on a pair
of men, sitting in a crowded cabin.
One with his eyes and hands glued on
his flying instruments, the other man
twisting a dial and listening with tired
and aching ears, to the weather reports
and other data sent out by shore and
ship stations as the plane flew on to-
wards the goal in Japan.

“Gosh,” thought young Miller, “what
would I give for a chance to do some-
thing like that, sure wish I could try
it . . . oh, well, let’s see what's doing
outside the band.”

A twist of the dial and Jack was out
of the band used by the States and
into that forbidden but widely used
space where bootleg stations and ex-
peditions abound. A few faint rotten
notes and some good ones greeted his
ears.

Jack knew that the good signals
were South Americans and that the
bad ones were dumb American “lids.”
Neither held any interest for him. As
he turned back into the band a dron-
ing note came into his phones.

A Voice From Mid-Ocean

Once before, Jack had heard a note
like this, when the ill-fated ‘“Dallas
Spirit” had flown its merry but tragic
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can hold on a little longer . .

. Pete.”

way almost to Hawaii. The “Spirnt”
had carried a short-wave rig on it and
Miller had been one of the numerous
amateurs who listened to the steady
drone for hours and then heard it rise
to a shriek and die out in the midst
of a parting wise-crack. There could
be ne mistake—It must be the Trans-
pacific plane. Yes! It was.

The droning note had stopped and
now Jack heard—“CQ de XVMO CQ de
XVMO ALLS WELL DOING 1056
NOW OVER HALF-WAY LOVE AND
KISSES MAC AND PETE.”

Jack was not following the smooth
sending of “Pete.” He was thinking
of the time he met this man at a con-
vention in Chicago, where Mark Peter-
son, a world-famous aviator and radio
expert, kept the gang spellbound with
his witty comments on the subjects so
dear to him. Several thousand miles
separated the plane and Evanston, but
Miller could feel the pull of the cheer-
ful personality of the man, who was
jesting even while on a ‘“‘erazy and
futile journey’ as a journalist had put
it.

Jack turned away from the plane’s
signal but its position on the dial was
engraved on his memory and he knew
that his dial would rest on that point
most of the night. He worked several
stations, but the amateurs seemed so
tame and uninteresting after listening
to the far-away “Frisco Maid.” Time
after time he tuned from the band and
onto the steady drone that portrayed
the scene going on far out over the
Pacific.
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As long as the note stayed steady,
he knew the plane was in the air and
moving along its normal course, but
should the note rise and fall, and wav-
er in its piteh, all the world could tell
that the plane was in trouble, for the
key was down all the time. Pete would
lift it only to send messages.

Distress

Jack noted the plane’s reported po-
sition at times on the wall map and
felt elated at the progress the men
were making.

But then—even as he listened to an
especially funny wise-erack he heard
“S08 SOS SOS de XVMO PLANE
FALLING POSITION APPROX LAST
PLUS FIFTY MILES WEST XVMO.”

Jack was thinking very hard. His
pencil wrote automatically—*“S08 SOS
SOS de XVMO PLANE ALMOST ON
WATER LAST POSITION IN ER-
ROR WE ARE NOW APPROX-—/"
and the droning note cut off.

Jack closed his eyes and strained his
ears, but the signal was gone. There
was nho mistake about it. He listened,
tuned around carefully and listened
again. It was no use, there was noth-
ing there!

It couldn’t be, thought Miller, that
Pete was gone . . . No . .. anything
but that . .. But where is the signal?
I must be dreaming. It must come
back. He reached over and turned on
the broadcast receiver.

. Broadcasting Company re-
grets to announce that the Transpaci-
fic Plane, ‘Frisco Maid,’ is down in
mid-ocean. The position as last re-
ported was well over half way to Japan

FEBRUARY, 1933
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Our readers voted for “more’’ short-
wave fiction—so here goes! We
hope you get as great a thrill out of
Mr. Middelton's tale as we did.
Jack Miller, our hero, is a typical
short-wave “ham,” who is liable to
be “listening in” at most any old
time of the night or day. And, as
usual, the unexpected will happen—
Jack picks up the distress call from
a trans-Pacific plane, forced down
in mid-ocean. His ‘“ham’ station
was located in Evanston, Iilinois.
How do you think Jack got Naval
planes to rescue the distressed fliers
far out on the broad Pacific’? Read
on—it’s a great tale!

I S e g e Y

but the present location of the plane,
which is carrying Peterson and Mac-
Ready, is unknown as the radic was
sending out their corrected position
when the plane fell into the water.
We will broadcast any further infor-
mation we receive—through the cour-
tesy of the United Press. Please stand
by-"

Young Miller turned off the radio.
It was true! What an awful ending to
such a glorious pair of adventurers.
Ite sat there thinking, helpless in his
desire to do something to save the men
who were at that moment so near the
end of their journey.
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Jack thought of the logical events
that would take place in the plane.
Peterson would try the emergeney 600
meter rig that was carried for such an
ending as this, a forced landing . . .
but if that failed, what would he try
next? The generator on the plane
only rotated and supplied power to the
short wave set while the propeller re-
velved.

While toying with these dismal facts.
Jack’s fingers had not been idle. A
ceaseless turning of the dial often
raised his hopes, only to have them
dashed down when the wobbly note
signed “YXZ2A” or some other unim-
portant call. Out of the night there
came no reassuring “CQ CQ de XVMO
ALLS WELL.”

Downhearted, he listened on in the
hope that something would turn up.
An hour passed. The broadcast get
gave the report that the 600 meter rig
had failed to get a message through.
Neo ship had reported any SOS signals.
Two hours went by. Jack had talked
with several western stations and with
an Hawaiian, but they all had similar
luck, bad luck. No signals were heard
from the “Frisco Maid.”

At Last! .\ Signal From the Wrecked
Plane!”

Miller’s hand still twisted the dial,
hoping to hear that familiar fist call-
ing. Suddenly he straightened up in
his chair and turned up the volume.

“—— S80S S0S de XVMO POSI-
TION 170 WEST 30 NORTH PLANE
ON WATER CAN HOLD UP FEW

(Continned on page 618)

Short-Wave Operating Hints

By M. Harvey Gernsback
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Fig. 1 shows one way to ohtain smooth regenceration with a potentiometer; Fig., 2,
Fig. 3, Circuit for reducing “hum” in a short wave receiver,

weneration control;

® 1. MICROPHONIC hum in a short-
wave receiver is not always caused
by faulty tubes. A defective variable
condenser is often the cause of vielent
microphonic hum. This trouble can
sometimes be remedied by re-spacing
the plates of the noisy condenser. If
this procedure is not possible it will be
necessary to replace the condenser.

2. When shielding a short-wave set
be sure that the coils are at least one
inch away from the shields. If it is
possible to have even greater spacing
so much the better. When coils are
too close to the shields there is

sure to be a large loss in efficiency.

3. When using for a detector a fila-
ment type tube supplied with pure
D.C., it is often possible to obtain
smooth regeneration control by con-
necting a potentiometer across the fila-
ment terminals of the tube and bring-
ing the grid return to the slider arm
of the potentiometer {see diagram).

4. When using a variable condenser
to control regeneration in a short-wave
receiver very fine adjustment of re-
generation can be secured by shunting
the regeneration condenser with a
small variable condenser. A midget

wWwWw americanradiohistorv com

using a vernier condenser to facilitate re-

condenser having 2 or 3 plates should
prove very satisfactory (See Diagram).

5. Always make sure that all by-
pass condensers used in the R.F. and
detector circuits of a short-wave re-
ceiver are of non-inductive construc-
tion. If they are not they are next
to useless.

6. When using a stage of radio-
frequency amplification utilizing a
screen grid tube, it is worthwhile to
try several tubes before making a final
installation, as these tubes are less uni-
form in construction than triodes.

(Caontinved on pnge 620)

]
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Note the “professional” appearance of the new Comet “Pro”
short-wave superheterodyne receiver, developed by the Ham-

marlund engineers.

® THE Comet “Pro” is a high-fre-
quency superheterodyne receiver de-
signed to meet the exacting demands of
professional operators and advanced
amateurs interested in the reception of
both code and voice radio signals in the
frequency range from 20,000 kc to 1200
ke. In addition, it is suitable for vari-
ous kinds of experimental and research
work involving frequencies in that
range where high sensitivity, low
noise level, and great selectivity are
important. The rather unusual tuning
system as well as several other inter-
esting features are here described.
Before taking up the actual descrip-
tion of the receiver it may be interest-
ing to go over some of the more im-
portant considerations involved in
short-wave receiver design. First of
all comes the question of power supply;
shall it be batteries or alternating cur-
rent? Of course this controversy is
automatically answered in situations
where no alternating current is avail-
able, but these relatively few cases
were disregarded and complete A.C.
operation decided upon. There is really
no comparison from the standpoint of
convenience; in fact the only argu-
ment in favor of battery operation
seemed to be from the standpoint of
quietness of operation which is un-
questionably of paramount importance
in the reception of extremely weak

signals. After
some experimen-
tal work even
this argument
was disproved, as
it was found per-
fectly possible to
build an all A.C.
receiver just as
quiet in operation
as the finest bat-
tery-operated re-
ceivers. .

Next come selectivity and sensitivity,
which while separate and distinct qual-
ities in themselves, are nevertheless
dependent on each other in most prac-
tical receiver designs. The superhet-
erodyne, or double detection type of
receiver, undoubtedly offers outstand-
ing advantages in the matter of selec-
tivity and sensitivity, especially where
such a wide range of signal frequencies
must be covered. Then once again the
question of noise was raised—all super-
heterodynes were considered too noisy
for satisfactory weak signal reception.
But experimental work also disproved
this theory and so work was started in
earnest on an A.C. operated superhet-
erodyne. An intermediate frequency
of 465 ke was chosen as a compromise.
It is below the broadcast band, and at
the same time is high enough to pro-
vide a large spread between a desired
signal and its “image” interference. By
using Litz wound intermediate coils
the selectivity and sensitivity are kept
high. This and many other design
features are described in more detail
in the following paragraphs.

Tests on the final model were excep-
tionally gratifying. The selectivity is
such that the over-all response curve
averages only 30 ke wide at 10,000
times input. The sensitivity is so high

and the receiver noise level so low that,
under test in a prominent laboratory

1933

By LEWIS W.

it was found possible to read a C.W.
code signal at twenty words per min-
ute (single transmission) when the in-
put to the receiver was only 1/10
micro-volt. The signal was fed from
a signal generator through a 200 ohm
resistor to the “Ant” and “Gnd” termi-
nals of the receiver. Dividing this fig-
ure by four gives a value of 1/40
micro-volt per meter (assuming an
effective antenna height of four me-
ters) which is the generally accepted
measure of signal field-strength. A
complete description of the receiver
follows.

General Description

Interchangeable plug-in coils are
used to shift from one frequency range
to another. Two coils, one OSC and
one W.L. constitute a set, and the tun-
ing condensers are of such size that
each set of coils covers a frequency
range of approximately two to one. To
provide ample overlap four sets of coils
are used to cover the range from 15 to
250 meters. The coils are wound on
extruded Isolantite forms 1%” in
diameter. This results in high electri-
cal efficiency and also great mechanical
stability, which aids materially in
maintaining dial calibrations. The
coils plug into special extruded Isolan-
tite sockets with double grip clips which
make contact to opposite sides of each
coil prong, insuring reliable electrical
connection with consequent freedom
from noise due to variations in contact
resistance. Any variation in resist-
ance at these coil terminals would
modulate the incoming signal carrier.
Since these coil terminals are really
the input to the receiver, any modula-
tion at this point would be amplified
by all succeeding stages resulting in
serious noise in the output cirecuit. For
this reason all switches or other
sources of variable contact resistance

The two photos above show rear and hottom views of the Comet “Pro” high-frequency “superhet.” Plug-in coils of the latest

type, wound on Isolantite forms, are used.

www.americanradiohistorv.com

C.W. code reception is provided for, as well as phone,
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“PRrRO” SUPERHETERODYNE

One of the outstanding high-frequency superheterodyne re-
ceivers of the year is the Hammarlund Comet “Pro” here
illustrated and described. The editors have been able to obtain
the coil data for this set and this is the first time that this has
been published. The Comet “Pro” tunes over a frequency

MARTIN*

have been avoided in the design of this
receiver. Both OSC and W.L. coils
are completely shielded in separate
shield cans. The covers of these shields
are readily remwovable to facilitate
changing from one frequency range to
another. The use of these coil shields
eliminates all electro-magnetic coup-
ling between OSC and W.L. coils as
well as direct pickup from stray fields
of any kind.
“Band-Spread” Feature

The arrangement of the tuning con-
densers is interesting and unique. The
fundamental circuit is shown in Fig. 1.
and although designed primarily to
give a band-spreading action on the
four amateur bands of 20, 40, 80, and
160 meters, the same efTect is obtain-
able throughout the entire range from
15-250 meters (20,000 to 1200 ke).
Condensers C1. of 138 mmf. each,
constitute tank condensers and are in-
dividually controlled by separate ver-
nier dials, one at left center and one
at right center of the panel. By means
of these two condensers, together with
the appropriate set of coils, the re-
ceiver may be tuned to any frequency
within its range. After this has been
done, the main tuning dial, which con-
trols condensers C2 and C3, will
provide substantially true singls con-

*Hammarlund-Roberts, Ine,

range extending from 1.2 to 20 megacycles.

This high-class

short-wave receiver, intended for commercial, high-class ama-

teur and general S-W listening stations, possesses several out-

standing features such as “band-spread” tuning, extreme

selectivity, high-power output and a special oscillator for the
reception of C. W. signals.

trol over a relatively narrow band of
frequencies. If the main dial is set at
50 when the adjustment of the two
tank condensers is made, approxi-
mately half of the spread band will be
above and the other half below the
mean frequency determined by the
choice of coils and the setting of the
two tank condensers. If the main dial
is at zero when the tank condensers are
adjusted the entire spread band will
be above that frequency. Conversely,
setting the band with the main dial at
100 will throw the spread band on the
lower frequency side. The dials on the
two tank condensers are finely and ac-
curately calibrated to facilitate precise
logging. While calibration curves are
furnished with each receiver, the oper-
ator should make an accurate calibra-
tion of his own receiver by means of

standard frequency signals, certain
stations known to be well controlled,
etc.

This type of band spreading circuit
necessarily results in a non-uniform
band width at various frequencies, and
this fact should be taken into consid-
eration by the operator. At 20 mega-
cycles the band is approximately 1500
ke wide and narrows to 300 kc wide at
10 mega-cycles (using the “AA” coils).
With the “BB” coils the band width is
1000 ke at 10 me. and 150 ke wide at
5 me. The band spreading on these two
ranges is accomplished by the 15 mmf.
condensers C2 and C2, Fig. 1, on the
main tuning dial. These condensers
alone are inadequate for proper band
width in the 5 me. to 1.5 me. range
covered by the “CC” and “DD” coils.

(Continued on page 634)
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Diagram of connections as used in the latest “revised” model of the Hammarlund Comet “I’ro’" short-wave superheterodyne re-

ceiver.

This set uses 8 tubes, including an 80 type rectifier.
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Fig. 1—Hook-up for amplifier. C, filament. en-

closed in concentrating cylinder; Bl and B2,

deflection plates; P1. principal anode or Dlate,
and P2, the second or polarizing plate.

@® THE thermionic valve in use today

represents without doubt an enor-
mous progress with respect to the mod-
els first constructed. The considerable
increase in the filament efficiency, pl_us
a more rational arrangement qf the in-
dividual electrodes, has permitted im-
proving in large measure the electrical
characteristics of the valve. Other elec-
trodes have been added, making the
valve better adapted for certain pur-
poses, and finally the technical manufac-
ture has been so improved as to allow
the making of valves perfectly sim-
ilar to a given model in large quanti-
ties. In view of the progress already
made, we can hardly hope for further
remarkable perfection (except in tubes
intended for special purposes, like the
multi-mu), unless some new principle
can be used.

The tubes now in use still operate ac-
cording to the principle used by De
Forest in the first triode devised by
him. Between cathode and anode of a
two-electrode tube is inserted a control
electrode (grid), which, creating an
electro-statie field, controls the number
of electrons which can reach the anode.
Considering a single electron emitted
by the filament, the action of the grid is
of the “all or nothing’ type; namely,
the useful effect is represented solely
by the possibility of the single electron
with regard to getting the plate; long
before producing this total effect, the
electrostatic field of the grid has al-
ready commenced to influence the kine-
matie characteristic of the orbit of the
electron, but this effect is not absolute-
ly utilized in the ordinary triode.

Then the idea spontaneously arose of
construeting a triode in which is uti-
lized the diverging effect instead of the
blocking effect of the electrostatic field
of the control (i. e., the grid), which
should give a valve more sensitive than
those now in use.

The corresponding phenomenon is
much used in the cathode oscillograph,
and those who have had occasion to use
it have reported it as the producer of
very weak electrostatic or electromag-
netic fields for obtaining notable de-
flections of the electron penecil.

Its use for the construction of ampli-
fier tubes is for the present hindered
by the inconveniences, both theoretical
and practical, which we shall indicate
below. The basiec hook-up for an ampli-
fier is shown in Fig. 1. C is the fila-
ment enclosed by the eylinder for con-
centrating the electron pencil; Bl and
B2 are the two deflection plates; P1 is
the principal anode (plate), and P2,
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Valves?

By GIOVANNI COCCI

Fig. 3—Showing the arrangement of the vacu-
um tube devised and used by the author. F is
the cathode; C, the concentrating electrode; Bl
and B2, the two deflecting plates; S, the screen
and polarizing anode. and P, the actual anode.

the second anode. The electron pencil
generated by the cathode passes be-
tween the two deflection plates and is
equally divided between the two an-
odes.

A rapid calculation based on the ele-
mentary formulas of electronie dynam-
ics allows the determination of the

R o
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A number of novel ideas quite revo-
lutionary in character in regard to
vacuum tubes for use in radio cir-
cuits are here presented by Mr.
Cocci. He suggests the use of tubes
based on the well-known cathode
ray tube, now being experimented
with extensively for television recep-
tion. The tube we shall use tomor-
row may very conceivably have
magnetic field control, besides elec-
trostatic control, and provide vastly
improved results. A brand new
type of tube experimented with by
the author is also described.

B e o e ™ e e e e Y e

variations of current on one of the
anodes by means of a meter applied
between the deflection plates on the
basis of the elements of the electron
pencil (velocity and density) and the
geometrical dimensions of the whole,
introducing plausible values for the
various amounts thus obtained for the
steepness (perfectly corresponding to
the steepness of ordinary triodes),
values of the order of 5 to 10 milliam-
peres; that is, values better than or at

WWikr@iizlnso N radiohistorv. com

Fig. 2—Showing similar design of tube to that

illustrated at the left in Fig. 1, but here capacity

coupling is employed to output circuit, instead
of a trans{ormer

least equal to those of the better triodes
constructed today.

Tubes of this kind can have many
other uses of interest. Keeping the
arrangement of Fig. 1, one can note
that the variation in current in the two
anodes is in perfect opposition of
phase; then using both currents one
can make a balanced system much more
perfect than those known today.

Having disposal over more anodes
and a circular deflection field, one can
obtain in output a polyphase current
with perfect symmetry, ready for many
uses without the obstacles caused by
the difficulty of obtaining it with
triodes.

The control with magnetic fields is
just as easy as with electrostatic fields
and allows great simplification of the
parts used for collecting between the
various points. Lastly, by opportunity
combining magnetic and electrostatic
fields one can obtain with extreme ease
phenomena of modulation, frequency
alteration, etc. Recently James Robin-
son (the inventor of the Stenode) pat-
ented a tube of the kind, with combined
electrostatic and magnetic control.
which permits periodically variable
stopping of an oscillating eircuit; this
rhenomenon is utilized %y permitting
in a circuit a small decrement to follow
th? modulation of the telephonic sig-
nals.

In conclusion, tubes functioning by
the bending of a pencil of electrons
promise to bring progress and very
great simplification in the field of radio
technology. We shall now see the diffi-
culty of construction. The first at-
tempts at tubes of this type took place
somewhat after the appearance of or-
dinary triodes; in general the results
obtained were rather discouraging.
Aside from the difficulty of obtaining
an electron pencil sufficiently intense
and concentrated, there were marked
difficulties in using the variations in
current obtained. On the introduction
of useful loads in the anode circuit,
there is formed on the anode an alter-
nating potential, which influences in an
unfavorable manner the course of the
pencil; there results a coefficient of am-
plification so low as to make the tube
useless. Only much later was the need
comprehended of the accurate screen-
ing of the anode and the results at-
tainable with the means of modern
technologf' are set forth in an article
in the July issue of the Zeitschrift fiir
Hochfrequenztechnik, 1931 (by H. Alf-

(Continued on page 621)
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New Vacuum Tube
For Generating

Ultra Short Waves

One of the newest and most unusual patents,
granted recently to Emil Hatt, relates to an im-

proved means for producing

waves of ultra-short length, ranging from one-
half meter down to a mullimeter or less.

electro-magnetic

The

outstanding features of Mr. Hatt’s invention
are illustrated and described herewith.

® EMIL HATT of Maywood, Illinois,

recently had an interesting patent
granted to him by the U. S. Patent
Office, disclosing an improved form of
vacuum tube for producing ultra-short
waves, ranging in length from one-half
meter down to a millimeter or less.
Mr. Hatt’s patent is numbered 1,844,-
319. Mr. Hatt claims for his inven-
tion a more efficient means of produe-
ing ultra-short waves,

One of the goals of Mr. Hatt in
working up his invention was the eth-
cient production of ultra-short waves
without the necessity of necessarily
employing an external oscillating cir-
cuit.

Referring to the top sectional view
of the tube, Fig. 3, it will be noted
that on the inside of the tube and in
the center of all the elements there is
a glass stem which is made in two
sections—a top section and also a bot-
tom or supporting one. The top sec-
tion, as shown in Fig. 1, has a rounded
closed top and a Hanged bottom end.
In the rounded upper end of the top
section there is fused a depending
tubular member, in which there is con-
cealed a conductor leading down
through the center of the stem. In
sealing the top and bottom glass stems
together, there is sealed between the
flanges a plurality of radially extending
arms, having upturned ends, which
serve to support the various elements
in the tube, as Fig. 1 makes clear.
Some of these arms constitute condue-
tor terminals. while others merely act

| | | |||||,|,'|| | ||| || I~ PLATE

PmimARY

HEATER

SECONDARY
GRID

Diagram showing the action between the plate,
henter, and the primary and secondary grids.

as  associated supports for elements
niounted on the top section of the
stem. The tube is finally exhausted
and sealed through the tip at the top
as shown in Fig. 1.

Supported upon the top section of
the stem is an electrode which consti-
tutes the plate element of the tube;
refer to Fig. 3. This plate element,
which functions as a negative anode,
ts tubular in form and has a diameter
greater than that of the stem. The
ends of thix metallic tube or plate
member are reduced in diameter so
that the Dbottom end rests upon a
shoulder formed at the base of the

W_____

PLATE

PRIMARY GRID

HEATER  SECONDARY GRID

—— ol
POTENTIOMETER +

]
~ POTENTIOMETER

4 PRIMARY

"
SECONDARY ™
GRID GRID

L J

Schematic circuit arrangement for utilizing the
new four-element tube devised by Mr. Hatt for
generating uitra-short-waves.

View looking down endwise on the utra-short-
wave generator tube, showing double grids and
plate; the heater is between the two grids.
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The new ultra-short-wave ~enerating tube, which
is provided with primary and wecondary grids,
together with heater and plate elements.

glass stem, while the top of the plate
rests against the stem, as becomes
apparent from the study of the draw-
Ings. A suitable conductor or lead
wire connects to the plate.

Surrounding the plate, but radially
spaced therefrom, is a second electrode
which constitutes the inner or primary
grid of the tube, as shown in Fig. 3.
This grid comprises four upright sup-
porting rods upon which is helically
wound a wire of any suitable material
and gauge. A suitable conductor is
connected to this primary grid mem-
ber. Referring once more to the dja-
gram, Fig. 3, the wavy line just out-
side the primary grid represents the
thivd or heating electrode, which js
the cuthode of the tube. This heating
clement is radially spaced from the jn-
ner or primary grid also. This heating
element, in the form of a cylinder, com-
prises a substantially fine-mesh wire
screen made of any suitable filament
material, but Mr. Hatt suggests the
use of thoriated tungsten. The top
and bottom ends of the mesh eylinder
are bound and secured in a rigid fash-
ion by rings. Suitable conductor
wires are secured to the heating ele-
ment, so as to provide an electrie ecir-
cuit through the heater in the usual
way. A clever arrangement has been
worked out by the inventor for the
mounting of this heating element, so
as to provide for the relative move-
ments of the element due to the ex-
pansion and contraction eaused by
heating and cooling,

Such a heating element with a mesh-
like filament is advantageous because it
provides a greater filament surface
area, which is foraminous for the
passage of electrons there-through.
Again, such a mesh insures a uni.
versal emission of electrons in every
conceivable  direction because said
electrons, when emitted, begin their
flight in directions radial to each and
every filament wire in the mesh. In-
stead of employing thoriated tung-
sten in the wire of the mesh or screen
alone, you may employ platinum iridi-
um wire as a base core and coat it
with a suitable oxide compound of
barium or calcium, ete. Another ad-
vantage gained in making the cathode
in the form of a wire mesh is that the

(Continued on page 626)
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News of Clubs; Readers’ Opinions of the 5 Meter “No-Code” Argument

Tri-Cities Short Wave l.eague

1 am turning in eleven more memberships to
the SHORT WavE LEAGUE.

We have two meetings a month and have
decided to call our chavter The Tri Cities Short
Wave Leapue.

Piease send any notices or instructions to me.

Yours truly,
FRANCIS J. MacBLAIN,
Box 144, Baytown, Tex.

International Amateur Radio Society

Editor, SHORT WAVE CRAFT:

Being interested in radio, especially in short
waves, I receive quite a few marazines on radio
and among them are SitoRT WAVE CrarT, TELE-
visioN NeEws and Radio-Craft. To give you
my true opinion as to what radio magazines |
like best, I won't hesitate to say frankly that
those published by the Gernsback Ppublications
such as Radio-Craft and TELEVISION NEWS, and
last but not least the one and only short-wave
magarine that i8 making friends all over the
globe is SHoRT WavE CRAFT, which is the only
magazine of ite kind in print that gives the
reader the latest and most up-to-date inter-
national developments in short waves, in a very
simple manner so that any reader can under-
stand.

I am pretty sure that your magazine will
be a great success as a monthly publication.
Being the vice-president of the '‘International
Amateur Radio Society,” which has headquarters
at 111 N. Main Street, Three Rivers, Michigan,
all of our officers as well as mysell recommend
the magazine to all of our members all over
the world.

Membership in this organization is only 25
cents a year which gives the members the
privilege of using® all of our technical radio
departments free of charge and also we have a
club album wherein we allow each member a
full page on which we insert the photos of
himself as well as of his radio outfits. This
also is free of charge to members. The society’s
album, when completely filled with photos from
its members, will be sent around the world so
that each of our members can see for himself
what other members are like. In addition to
all these privileges we also supply our members
with the society’s organ, which is published
each month for the benefit of our members.
In this small magazine we have all the news
on the development of this soclety and radio
news that is supplied by our members. You
really don’t have to be a licensed amateur to
become & member of our society as we have
members in our "IARS"” who are not amateurs,
but merely interested in short-wave radio.

We are lookingZ now for radio amateurs in
the following countries, who would care to be
our official representatives in Poland, France,
Germany, Russia, Latvia, Burma, Italy. Czecho-
slovakin and a few others. Those interested
in representing our society in their country
should write to this address, Stanley J. Yurek,
72 East 21st Street, Bayonne, N. J. Those in-
terested in becoming a member of our society
should send in 25 cents to our headquarters,
or to me, and we will see that each one sending
his membership fee of 25 cents is supplied with
wsur official organ every month, as well as given
a full page in our society’s album. So please
kurry and send in your “two-bits” and enjoy

the privilege of being one of the many satisfied
members of the good true “IARS.”

In closing, let me thank you for your co-
operation of the past as well as the present
and future. also wishing you all the success
and luck in this monthly publication of Siort
WavE CRAFT. and on behalf of all the officers
of the “International Amateur Radio Society.”

Cordially and sincerely yours,
STANLEY J. YUREK,
72 East 21st Street,
Bayonne, N. J.

Likes PPhone But Not Code Test

Fditor. SHokT WAYE CRAFT:

I have just joined the SHORT WAVE LEAGUR
and Am another in favor of doing away with the
"code test'' in passing the government license.
1 have no license, but anyhow I have no desire
to “pound brass” as the amateurs say; 1 am
just interested in Radiotelephony or Amateur
“Fone.” 1 believe that there are many others
like myself who would obtain a license if it were
not for the ‘‘code’” part of the test, and I sure
wish that the Radio Commission would do away
with it.

GEORGE HIBBELER,
2104 N. Keystone Ave.,
Chicago, Illinois.

Wants Code Test

Editor, S1iorT WAVE CRAFT:

I am A& new reader of SHORT WAVE CRAFT,
having bought my first copy this month, and I
want to sa¥ that it is the best magazine on short
waves.

Again bringing up the subject of ‘“‘no knowl-
edge of code on or below six meters,”” | read
a letter in the June issue of SitorT WAvVE CRAFT
written by a certain Mr. V. D. Kinard. I don't
see why he should be having such a hard time
with the code. It took only two months to mas-
ter the code and *Q" signals on my part. I
think it i3 much harder to build a transmitter,
monitor, frequency meter, and all the other

Get Your Button!

The illustration here-
with shows the beautiful
design of the *“Official”
Short Wave League but-
ton, which is available to
everyone who becomes a
member of the Short
Wave League.

The requirements for
joining the League were
explained in the May issue; copies of rules
will be mailed upon request. The button
measures 3, inch in diameter and is inlaid
in enamel—3 colors—red, white, and blue.

Pleage note that you can order your but-
ton AT ONCE--SHORT “'AYE LEAGUE
supplies it at cost, the price, including the
mailing, being 35 cents. A solid gold but-
ton is furnished for $2.00 prepaid. Address
all communications to SHORT WAVE
LEAGUE, 96-98 Park Place, New York.

e e e
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necessary equipment of a station than learning
the code. The result would be a lot of inexpe-
rienced fellows who have tihkered with radio
apparatus, building transmitters without any
idea of its operation. Practically all of the fel-
lows would be “off frequency”’ and the band in
which they operate would be a regular inferno
of noise, QRM and everything under the same
title.

I am not a “ham” yet, but will be in a very
short time. I think every operator should have
a license, regardless of the frequency or band
he works on, for the sake of others on the same
band.

Wishing your magazine continued success, I
remain,

Yours very truly,
M. R. ROFAJKO,
5417 N. Natoma Ave.,
Norwood Park, Ili.

Arguments for “Code Test”
Fditor. SnHoRT WAVE CRAFT!

In the course of buying your magazine for the
interesting articles it admittedly conta’ns, I have
found that 1 bought some printed opinion with
which T am mnot in aecord. You will perhaps
find it worth while to run this counter-attack on
the page you devete to the SHoRT Wave
LEAGUE.

Class my remarks as opposition to the issuance
of a non-code-requirement license. Since your
readers have been 80 unanimous in the support
of such a movement as would delete the test, it
is only fair to pass on some of the considera-
tions of the other side.

Radio telegraphy i the older art, but must
not pPresume on seniority in the argument, save
in one way, and that in the natural course of
development. An amateur oDPerator in the ad-
justment of his first transmitter learns that the
paver advice he has read is not easily put to
work. Experience brings the ability to use a
transmitter to the best advantage, both for its
“DX"” ability. and for the good-citizen character
of the signal emitted. As the readers know,
phone operation is more than a refinement; it
requires even more familiarity with the radio
frequeney end of the “‘rig,” presumably gained
in the successful operation of a C.W. trans-
mitter. The complexity is doubled. While a
phone transmitter is not an impossible thing to
oberate without telegraph experience, getting
over one part of the problem in the C.W. outfit
allows any of the difficulties arising to be more
intelligently dealt with. Simple things first is
the scientific attitude.

Thus the operation of a C.W. transmitter
would seem to improve one's technical insight
against the later phone. It is for this reason,
in part, that I hold for the code test, and the
ability to use a telegraph outfit for all amatsurs.
Emerrency might call for telegraph with simpler
apparatus, too.

In addition, the members of the League who
are cryin2 for a “codeless' license, mearly all
ray that the code is too hard for them. The
amateur who has had to learn the code is
obviously more interested in the art of radio
than one who only wants to play with it, un-
willing to give himself the code ability. Wave
bands are more and more passing on to the
limit of capacity. and restriction of their use to
people who will work a bit and thus evince

{Continued on page 628)
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How the “Beginners’ Receiver” looks when rewired for A.C.

Tuhes.

® WELL, here we are ready to com-

plete the electrification of our short
wave receiver. We will remember that
last month we made the power ampli-
fier and power supply unit, and we
have been using the “B" part of this
unitlto supply the plate curent to our
receiver,

However, we are still using the “A”
battery to light the filaments of the
two tubes in the set, and as it is our
purpose to make a completely power-
operated set from our original Begin-
ners’ receiver, we will make the neces-
sary changes, now.

First, we will not be able to use the
type 30 tubes in the electric set, as
these tubes are designed for battery
operation and cannot be used with al-
ternating curvent on the filament. The
tubes made for the latter purpose are
constructed a little differently than
the former type. Instead of having a
filament to emit the electrons as we
learned some time ago, it uses the fila-
ment only to heat a small metal tube
(called the “cathode’) to a red heat.
This cathode is covered with a sub-
stance that emits electrons similar to
a filament. The regular filament is
operated from the alternating ecur-
rent, which we have learned is not
constant, but is continually changing
its direction, back and forth; and of
course, the strength of the current
also varies from a maximum value to

Arrows indicate “new’ parts

zero, each time it changes direction.

These changes in strength would
cause the tube to act differently for
each value of current and a very loud
humming noise would be heard in the
loudspeaker. This is the reason why
the “cathode’ type tube is used. The
cathode holds the heat, so that the
changes in the filament current do not
affect the operation of the tube. These
current changes that we have men-
tioned are too fast for our eyes to
notice, but they are heard in the
phones or loudspeaker as a very an-
noying hum.

Making the Changes

The tube that we will choose, then,
is very much like the old ones in ap-
pearance, with certain exceptions. It
has five prongs on the base, so new
sockets are alse needed. While this
changing from one type of apparatus
to another may seem wasteful, it was
necessary as we can see by referring
back over all the steps made in build-
ing our set. Naturally we had to build
it simple at first, so that we would not
have too much trouble.

The only remaining battery. when
we remove the “A” batteries, is the
“C"” battery. We will remove this by
placing a resistance in the <current
supply fov the plates of the tubes, and
tapping off enough for the “C’ sup-
ply, which is only about 10 volts, This
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The Short-Wave
Beginner
By C. W. PALMER

No. 8 in Series: Completing Electrifica-
tion of Beginners® Receiver
Mr. Palmer describes in a clear manner, in-
telligible to the layman, just how to convert
the “Beginners’ Receiver” from battery
to A.C. operation.

is done by inserting a resistance of
the correet value in the “cathode” cir-
cuit. As the current of the “B” sup-
ply passes from the cathode to the
plate, this is the most convenient place
te make the “C’ tap.

The parts needed for these final
changes in our receiver are as follows:

2-—type 56 Tubes—Arcturus (or
R. C A)

2—5-prong Tube Sockets—Alden

1—Resistor, 2.700 ohms (1 watt
si#8) Aerovox (Lynch)

1 mf. by-pass
Aerovox (Concourse)

Remove the tube sockets, the fila-
ment wires, which includes the wires
that connected to the “F” terminals
on the two sockets, as well as the
wires from ground to the filament
rheostat and from the rheostat to the
“A—B—,C.” terminal. The wire from
the “A” to the tube filaments and the
wire from the “F” terminal on the
transformer to the “C—" terminal are
also removed.

Now mount the five-prong sockets
in place of the old ones, with the grid
binding post to the left looking from
the front. Resolder the wire from the
grid leak and condenser to the “G”
terminal on the detector socket. Con-
nect the wire from the regeneration
coil back on the “P” terminal of this
socket. This leaves three terminals

(Continued on page 636)
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Wiring diagram showing schematically how the new A.C. heater
circuit is applied to the short-wave “Beginners’ Receiver,” pre-
viously described for bhattery aperation.

how
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I"hyvsical wiring diagram for the “uninitiated” S-W fan, showing
Mr. PPalmer rewired the filament-heater circuit for A.C.
operation in the “Beginners’ Receiver.”
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SHORT WAVE STATIONS
OF THE WORLD
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Short Wave Broadcasting Stations
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) o anada. | lrregular. guesswork; in addition to this, the harmonics T.. Tananarlve, Madasas-
a0 11,5690 XDA Trenw-New« AZenty, Mexion of many local long-wave stations can be heard rar. Tues.. Wed., 'l'hu

o Citv. 3-4 pan. in a short-wave receiver, —_EDITOR.) Fri.,,  9:30-11:30
S od) 1.7 GSD helin-tord. Englaid, JSat and Sun.. 1-3 D

YE9IR \\lnnipeu Canada.  Week- -l w2 470 HVJ \a_’timn Clry (anm. 2-
0-7:30 p.m. = s 183 . p.m., dally. Sun.

24 11.50% FYA Colonlal.” Yhuntalee [ Jh 71405 VSIAB \“\I\L(‘:llll_o“nlld F"'-l 9_:}’{)@}.1. du a.in

19 ‘:}B" . .\renll;llllué Jsr fe cP 50,80 HKO \h-dellln Colomhls, &-11
meters ally - . I.m.. exceplt Sunday.
) T8 pom. ;-‘l)ég gr; 2 '\‘;*1"‘:{ Colombla. 31 ta HKD Barranaquilla, Colomhla,

2930 10.250  T14 Amondo  Cesheder  Marin. G L adrid, Spaln. 6-7 pm. 7:15-10:30 p.m.,  Mon.
Heredla. Costs Ries. Mon: 6,000 CTIAA  Lisbon. L'ortusal. Fridays, Wed., %-10:30 p.m.; Sun-
and Wed., 7:30 to 8:30 ST day. 7:17-8:30 p.m. Ellas
[ Thurs, and Sat., Casablanca. Mororco. Sun., J. Peller.

4:00 to 10 p.m. Tues., Wed., Sat. Winnipeg, Canada.
Transradio Espanola, Alcula Guatamala Cl:y, Guat. Columhus. Ohja.

13-Mudrid, Spaln. (P, 0 A-10 p.m. Prague. Czechoslovakla 1.

Box 951). Dally for Anoka. Minn. 3:30 p.m., Tues. and Frl.

1\!:;191;.!;.:, ‘l(: 3,"': 00 p. "l".: National {treadeasting  Co. Bandoeng, Java.

7 L e e Toum Brook. . . Re: Sourabara, Jasi.

3:00 p.m. uys W Irregular. Radlo Engineering Labora-
liroaden-ting  Service. Tost Mink. USSR Trregular. torles. Inc.. Long Lslan
And Telegraph Depart- tuito, Eenador, 8&-11 pom. City, N, Y. Irregular.
ment, Bangkok. Siam. 9- Drummondeille, Canada. Eigin, IIl. (Timc signals)

11 a.m.. dafly. CasAllanca. Moreceo.  Mon. Washington, D. C.
Amalganated Wireless. Ltd.. 3-1 pom., Tues. 7-% am.. Chicago. 1N
sxdney, Australia, Xun. 3-4 . m,  Relays Rabat, llneherln {ierman; -
1-% am., 3-9 w.m., 9:30- Nogota.  Colombia.  &:30- 9.3 nany. G-
AT ' 11:30 nm. Fs NRTTEORALID
el futd, England, Tsarranquilla, Colombls !
e - Hoan ATt . slombli. ustrla. Sun., first
I\||_|||‘.\. ' . eelays WOAL ':'..-I|n . ex. Mu.. Wed, les of busur "‘"1:1

pm.


www.americanradiohistory.com

SHORT WAVE CRAFT for FEBRUARY, 1933 611

SHORT WAVE STATIONS OF THE WORLD

(Continved from opposite page)

Short Wave Broadcasting Stations

70.20 4,273 RVI1S Far East  Radio ht-uon 80.00 3,730 FEKR Conatantine, Tunis, Africa. | 81.21 3,360 0Z7RL  Copenhagen, Denmark

ll\‘lu'ulhnn;rik. Nibert Mon, aml Fri T d  Fri. ft
sally, 3.9 e uPﬁ an after
705 42530 . Berlln. Germany. Taes. and 3RO brete Kuwerallo, Rome, [ 2312 s
Thurs., Bl:@n-1:30 pom. | 82.90 EIT taly.  Inall 3 hm. 125.09 2,312 WIXAW l"lnher s Blend, Inc.. Fourth
Teletunken Co. o - S RLL Buoeherfiz, Germany, Ave, amd Universlty Bt ,
Xeattle. Washineton,
Experimental and Commercial Radio.Teleph Stati
io-Ielephone Stations
= Z = < =
gz E | - £
2 . H -
E‘E §§ g Address and Schedule %E §§ 2 Address and Schedule §§ §§ 4 Address and Schedule
33 £ =% i3 L =z i g= =£
32 &¥ 3% SER < s2 [¥ 3%
9.68 31,000  WEBXI  U'itshnxl. 1'a. oy =0 . . P
1078 21800 wexD DIl Ahor cwlr . ppop, | PE1 MRmw WXL o bustan. Ol M0 Il 01s Nouen, Germany. Press
1oe .OMLRLT, WEXA) (‘)nklnml. Calit. (code) daily; ¢ p.m.:
1155 25,90 §58W  Chelinford, England, Fx- (W X I s LI s R Spanish; T pm.. Eng-
perlmental, 13 ILI0 WOD  Deal No di Tranetinste e U (L (Lo TE
167 25700  W2XBC New llrunsulek, N. 4. e Fadeted Lo UL EULITEAT 230 pw., Endlish; o
12,18 2010 WwWEXQ san Mateo, Callf. ¥ . : o .m., German. undays:
Vlenna. & s Uria. Mon, WA LLAESETE B an db i 5 b Bpalsh. 7:50
Wed., Hat. 155 1.8 GBC Hugbs. England. : ani 9:30 p.ou.,
11.00 21,120 W2XDJ l\)a--ll ‘.: J. ] . [EN[] 16, 30 PCL Kuotwijk, Holland, Wk~ || } Kpanlad,
Irim'l’n er experimental sia- with Bundoeng  fram - | 8013 6By Kugby. FEn&land.
T e
1101 21,400 wLD Ameriean Telephone & Tel- LIS s Ll "I;SIT?':DC Afres,  phane  to
egraph Co.. Lawrence, N. wLO Lawrence, N, J L
J., transatlantlc phone. FZR Saigon, Indo-China. o 6l (L:SBAW 1:::;?:’; .'l\'linr:;;nd
1415 21130 LSM Monte Grande, Argenting. 1 1000 32: :‘.“"E’ \:"‘““"‘{‘1‘_'"““ - P ] Axen, Franee. Tues, and
1127 21020 LSN {llurlingham), Kuenos o ' Time l) e 1l o Fri.. 8 to 4:15 p.m.
Alres. Arttentina, “:': CLLITLED o WNC Deal, N, J.
1124 2l.90ll 0Kl IPodebrady. Czechoslosakia. 1840 o 10 ) 30.9n . THY WMI Iwal, N. J.
1 205 L8y Munte Gramde.  Avgentina. |, 4] Dandoeng. Jaa. Afteinwon. | 30.65 wanl LA Buenoa  Alres.
lll aily 3-6 n.m., Bunday. - "'i)“l"‘"‘;‘ sy Franee, ele= 4 3123 9800 LGN Leegen, Norway.
e e e .\Inmep grnmll-. Argentina, | 1a JIAA Toklo, Tapan. Up ta 1w :l?.l,z :fb...lfhi CGA IIrumm-un‘l"llle‘d('lmtdl.
: after 10:30 D.m.  Tele- w.m,  Ream tiwnamitier. %310 GBC ngland.  Sandays
nheny with Kurope [LALY oxy Lynghy, Denmark. KEipeti- p.1.
e mental. 32.40 GBK Eogland.
LSX Rl::‘:l;'\“ U,u[:s, Telephony | 5, .- LSA Huemos Adres. Areentina. 32.50 FL Puris, France (Kiffel Tow-
FSR |‘al'il-'il|;!n;l-ph0ne 20T - GGBW Kadle Sectlon, General RN ved, Time _lilnalp. 4:04
1554 20,620 PMB Bandoeng, Jdave.  Afer 4 Office, london, E. . 1| 0o a.m. and 4:% n.m.
. A . - . lt;:gh{:, l',mzlnml 8.200 B “l:uhff l:‘?zlmd. Transa-.
g WNC reul, N. antle phone,
11.89 20,140 DWG .\:u:]:l.sﬂ'e:::lnr, Tests 10 VPD Auva. Pl Inlands. [»z:.:cl. !1_011: ﬁgg Ruxby, England,
om.-3 pan. KKZ Iallnas, Callf. MR N KT2 ¢avite (Manlla}. Phillp-
LR ST (T e T WNO  Deal Hench. X 1 T ploe Islands. Time sig-
Telephony W Parls pinfl atlantic telephony, nuls 9:35-10 p.m.
Nauen ﬁ;,,.“,., GBC Rukhy. England. NAA Arlingtol a., Time
o Naoen. Germans. GBU Iukby. Engleni. P EEIA T
- . N ) L . . o r.m
1507 19906 LSG Monte Grande. Aremiina. { 1 FTN e ottt | wsos %10 WSBN  x.x. “Leviathan.”
0510 10850 wmi Deal U\_u.rr._;. dosChina and Java.  on § 3330 X480 W2XAC Schenectady, New York.
1312 19330 FTD st. Asrise, France N UL ST [ B
15.45 19400 FRO.FRE~I. Assise France, other foies, OGRS CHE S LR L3S R IInCE i, SEHESEE
1555 19800 FTM =1, Asslse, Franee. 10 c.m. GBS HMogby, England. b, 10:15-11:15 p.m.
i - Sy " - Elﬁg 4 .I:In':l.l -.lf- a.m. W2XV Imldl:l ll-,lllilr:pe&ni I\h';;'
- a2 & y . ns 2150 mxland.  Toansad- Lang Ixlang ty, N, Y.
;__;:: :3'5:3 VD‘:% ‘I\'::f"'\.ﬁ';mm“” phune  to Denl, WBXAG Dhagion, Ohlo.
5. 9.22 . N, J. ) . oL ANew Yok, W4X G Milaml, Fla.
1594 18820  PLE Illnd';mll.l.l-:';:- :‘JJ:L"fg FQO,FQESte. Nasdse, Franen, W3XX  Washlngion. D. C.
7illiund 2480 - Tokio, Japan. 3-8 aan. Aml other experimental sta-
\odealn England.  Tte- | 21 24010 NAA Arlington, Va.  CFinn sig- tHons,
16.10 18,620 GBJ phun)" with Montreal. nals, 11:57 to noon. 3171 .60 wo0 Deal. X, J.
1611 18,690 GBU Rughy, Englaml NSS Annapola, Md. Time sle- W2XD0 Orean Gate, N. 1.
18.33 1%.370 PMC Itandoeng. Java. AL O RIL L ! 8550 woo Orean Gate. N. 1.
1655 19950 WND Deal Reaelr, X. 1. Frane 12000 FZ6 '"Ifﬂ?,halnin-jqu."?'.., Time xim PRAG l'n!;'m Alekre, Mrazil. 8:30-
. 5. g i i i iR . 2-2:05% pan. )
atlantic _telephany, 11915 KKQ Bollnas. Calif . 08 a.m.
i . Fnglandl. . Tele- ok o s LA ] PLW Bandoenk. Java,
138 RSt sas m:ilhl:)’;w \.\H‘l‘ld New \I':.l;;. 15,054 yva Maraeay, Venczuela. sy [ oys g LRI EATH Vienna. Anstria.  Mon. and
General D'ostafes,  Lon- _hroadegsts ocrasionally. Thurs.. 5:30 to T pm,
Jlon K10 Ratwmha, Hawall, JIAA Tokyo, apan,  Tests H-8
FZ$ sl . Indo-China, 1 tn 3 CGA Inummondville, Camda. it
: |undays. 11,190 GBK It dnin, }.nlulnng.l . R .00 00A Tweheritz, Getmany. 1 rto
1544 18210 FRO.FRESw. Awslse. France. albO DL - ARSI Bl e 3 e Relohpostzentr-
B 21 i | _¥ar lamt, Herlin
18.50 18,170 CGA ":“;':,':“‘I‘;“"”',‘I:Ph?"::‘:"y'"‘m 1.3 DHC Nauen. Gernuny. ) o R vPD Ruva, Fijl Islands,
England, HIET IO AN Bl L L T JIAA  Toklo, Tapan (Testing).
Riximin, England. slenale, 4 odan. s h HE PR POV Koolwijk, Holland, after 9
e L RBX molmas Calif. D wm.
14.80 17,850 PLF Il.l\i}-}l?:nzr )Jau (""Rudin 05 30 10,580 LW wellington, N, %, Tews 3o | B0 T.5T0 FTF ste. Assige. Franee
W2XAD Now lranslck, N. I, &0 PCK l\llmh\?ljk. Holland. 2 z.m.
14.82 17,830 PCV Kootwijk, Hollandl, 9:40 | 2820 14,680 PLAR Bandoeng,  Jlava. }\ml\- < ‘" : II-»III.
1 ' am. Sat with llullmfni amd_ Fran» DFJ(LF ilc;zlm‘l“C:;i.umbll 810 p
- O o - wickdays from 7 oaaw 3 - -nt.
16.87 17.780 VX “:\:r:"_m{"'.’:'f's“:::f:ﬂ:. l.'nad sotetimes afier 9:30. CGE Calgay, Canada, Testing.
17.00 1610 Ship. Phones 1o Shore: WSBN. | 2811 Iniie  wLO Fawrence, N, 1. Y- Ui SULT
“Levlathan''; GEWV. * Majestic™; YLK Syduey, Australin., 1-7 am. | 1359 KEL Bulinas, Calif.
GLSQ. “oOlymple’; GOLJ “Home: | 23x 10410  PDK Kuotwijk, Tllan. Radia  Vitus, Purie. Frane. 4-11
LI h'Hel'x;'enlnln]" work KEZ Rolinas. Calif. ChllE e AT
on this am Rher chunnels, LSY Ruvnos Nioes. Argent ina. e 'y ” .
17.380 HAA Toklo, Japun. 28,46 10,500 GBX lkaghy, England. (Contivued mn nert puge)
Wy e o e e e e e e g )

“STAR” SHORT WAVE BROADCASTING STATIONS

The followlng stations are reported reoularly bf many VK2ME, Sydney. Australia. 31.28 meters. Sunday HKD. BarranQuilla. Colombla. On 5||.4 meters. Mon-
n

listeners. and are known to be on the air during the morning from | to 3 a.m.; 5 to 8 a.m.; and 9:30 to day, Wednesday and Friday. 8 to 10:30 p.m.: Sun-
day, 7:45 to 8:30 po.m.

hours stated. Conditions permitting, you should 11:30 a.m.
:Ihlu loE hsu_ln_- them on your own short-wave receiver, All
mes g
Bt VK3ME Melbourne. Australis. 31,55 ma'ers. Wednesday i
5:00-6:30 a.m.; Saturdsy 5:00-7:00 a.m VE?ot'inW,' gnwgn:y:nl‘ln. Ontario. Canada, 25.42 meters.
N e e T g A S e ing O v A “Radio Colonl L7 Paris. On 18.68 meters, dail
een $3.97 & . 5 adio nona ar n meters, da
\ALED CLLG LA LS AL meters 830-10:00 a.m.: on 25,16 .melers. daily 1:00-2:00 EAQ; Madrid, Spain. 30.4 meters. §:30 to 8 p.m. Onily:

p.m.; on 25.6 me'ers. d-lly 3:00-7:00 p.m.

HVJ, Vatiean Clty. Oally 5§ to 5:15 a.m. on [(9.83
meters; 2 to 2:15 e.m. on 30.26 mefﬂ's- Sunday 5 to Konl(u-Wutterhausenjoﬁermuny. On 31,38 meters datly  RVI5. Khavarovsk. Siberia. 70.2 meters. Daily from 2 to
) 9 am

5:30 a.m. en 50 26 meters, from 8 a.m. to 7:30 p.m

PPNy A et e Py i

PPN sty
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Experimental and Commercial Radio-Telephone Stations
= 7 = = = v
= »E = »E o no
A T . 2 i : T :
2 ER 5 8 s 5 e EE] 5
=3 = = 28 g= == = g =
= Ef gt Address and Schedule TE Ez s Address and Schedule FZ et a3 . ;lddress“:md Schedule
42.80 6,840 CFA Druminondyiile. Canada, 62.80 4,770 2L2xX  Wellingten, New Zealand. | 92.50 3.238  wWIXL hicago
44990 6733 WND  Deul N 6300 4360  Radio LLTaris, France, 9500 3156 PK2AG Samarang. Jav.
44.99 6,860 FEKR  Constamine, Algeria. Mon.. | 313 1.750 w00 Ocean Gate, N. J. 95.03 3.1 woo Deal.
Fri.. 5 p. 63,79 1700 WIXAB lortland. Me. 97.53 3056 WXL  Chicaso. 11, -
HKM  Bogota, Colombla.  9-11 | 7282 4116 W00  Deal, N, L. Motala,  Swede. 11
p.m. u .72 4,105 NAA Arlington, Va. Tlmeusl!:- = 550 XD ]aasl;ll-uogn. J~l-10 p.m.
Moscow. U.8.8.k. (Russia) nals, 9:57-10 p.ew, 11357 3 8 Doy ol
43.50 6.560 RFN P A p 'm o ‘mmn. 19935 1.560 wiXAU Itoston. Mass
46.03 6,515 w00 Deal. N. 1.
Airport Stations
9. 93 3.030 VESAR  Saskatoon. ®ask.. Canada. KRF Lineoln. Neb. WAEC Pittsburgh,  Pa.
4 U0 wapP  Athmerlan ' KMR North Ilaite. Neb. WAEB  Columbus. Ohla.
.00 3.490( WSDE  Tuscalooss. Ala. KQE Chesenne, \Wyo. WAEA  Indlanapolls, Ind.
iSDB Jaekson, Mliss. Kac Rock Springs 'y0. KGTR 8t. Lonis. Mo,
KGUK  Shreveport, La. KQD xalt Lake Cliy. Ural. KSY Tulsa, Okla.
KGUF Dallas. Tex. KKO Elko. Nertada. KSwW Amarlila. Tex.
KGUC  Fort Worth, Tex. KJE lteno. Nevada. KSX Albuquerque. N. 3.
KGUL  Abllene. Tex. KFD Oukland. 3 KGPL  Kingman. Arl=t
KGUG  Big Springs. Tex. KRA Itoise. Idaho. KGTJ  Las Vexas, Nev.
KGUA E! Pase. Tex. (Southern KDD Pasco. Wash, (Boeing Air KSI Los Al?gelvg. Calif.
Alr Transport Lines.) Lines). KGTD \}’lt‘hlla.ml\:m. -
53.53 5.600) WQDVU  Aurora, 111, 54.00 5.560) WAEF  Newark, X. I KsT Con ol M [Ehg th (RIEI
9152 8.170{ KoQ  lowa Chy. Iowa. 9637  3.100{ WAEE Camden N. J. cantinentull RS AN
Kam Des Molnes, lowa. WAED  Harrisburg, Da. porty.
KMP Omaha, Neb.
Television Stations
3,75 to 5 meters—60 to 80 megaeycles. 105.3 to 109,1 meters—2.750 to 2.850 ke. WIXR llalﬂllo Il'lc(t:ulnt-e.s. {_nc..\_lm;g
506 to 6.18 meters—48.5 10 50.3 megacycles. W2XAB Columbla Rrondeasting .'l;m.(,o e |2 iy
8.52 to T.14 melers—42 to 46 meKacyeles. System, 4 8 5 Madlson W3XAD It C A.-Vicier Co.. Ine.
WBXF  The Goodwill Station, Pon- Ave. N, Y. 8:00-10:0v ‘Camden, N. J : '
thie, Mich. gm Imlfm d.TIl Sour;: WIXCW smmm,dyf Ny
ransmission dally excel » "
WIXE P!nlm Rtadio, Philadelphia. T T Pk WEXAV “::‘;’;ffghéo l'lll(;hsl_-‘zool :3‘1:1
wexL \\rglz\ul B(;-nadrnrtln;: Co., Ww2XB0 Ilong Island City, N. Y. 2:3¢ p.m., Mon.. Wed.,
eveland, Ohlo. . ; : . :
689  43.500 WOXD  Mlivaukee Jourmil, MIl- W3xel  Hinileo Ttidlol Ehiledelphia: WOXAP  Citeazo. 1L
wabkee, Wis, ’ vansas State Agrieultural
WiIXAD Camldcn. N. .lh. {O1her ex- WIXAA  Chicaze, I lm(ljlna?le;:. .\h!l:mallr::.
perimental televlslon per- wIXG Larayette, Ind. 60 holes, IXans,
mits:  48.500 to 50.300 1.200 r.p.m. Tuesdays | 142.9 to 130 meiers—2.000 (o 2.100 ke.
k.c.. 43.000-46.000 k.c.). ami Thursdays, 2:00 p.m. W2XAP Jersey Cllr N,
10L.7 to 105.3 meters—2.850 to 2.950 ke. $:00 p.m., 10:00 p.oi W2XCR Jersey Cl. Em" 455, 678
WIXAV  Short Ware & Telesislon | 108.8 2,758  VESC|  London. Ont., Canmada. W3XK Wheaton. \1£rmnd 10:30
30"‘.‘,--3‘}30&1:’“"-10-‘_'3“0“-“ o= 1 130.4 10 136.4 meters—2.200 to 2.300 ke Il eas, Sun.
; 7 Works WOXAL First National Teleslslon Works wlth W3XJ.
ﬂ;tl:n \\'cl\{ \(?u;‘u u“:?rr';j Corp.. Kansas City, Mo. W2XCE Pﬂ’?_ml:‘- ;?“ur.l; q2"3 p.m.
w2XR  Radio Pletures, Ine, Long | 136.4 to 142.9 meters—2.100 to 2.200 ke. WBXF  The Goodwlll Statlon, Pone
Esland Cliy. X, Y. 4 1o W2VBS  National Broadrasting Co.. tlae. Mich.
16 p.m.  exe. Sundays. ’ New York. N. V.. 1.200 | 142.9 to 150 metcrs—2.000 to 2.100 ke
Sllent 7-7:30 Sat. R.I*.M.. 60 lines deeD, 72 WOXAD Western Televlsion Research
105.9 5,833 WGXAN Los Angeles. Calif. wide. 2.5 pm.. 7-10 Co.. Cnicago. I
W7XAB Spokane, Wash. p.m. ex. Sundays. waxAA Chicago, 110
™ 0 0 0
Police Radio Stations
Fre- Fre. Fre-
Wave- quency Wave- quency Wave- Quency
length  (Kilo-  Call . length (Kile- Call . tendth  (Kilo- Call 3
(Mmeters) cycles) Letters Location {Meters) cycles) Leotters Location (Meters) cycles) Letters Location
1215 2,470 KGOZ Cedar Rapids, la. 1228 2,442  KGPX Denver, Col WRDR Grosse  Point  Village
KGPN Davenport, la. WPDF Flint, Mich. Mich
WPDZ Fort Wayne, Ind. wPEB Grand Rapids, Mich. 1242 2,414 WMO Highland Park, Mich.
wWPDT Kokomo, ind. WMDZ  Indianadolis, Ind. KGPA Seaitle Wash.
WPEC Memphis, Tenn. wPDL Lansing Mich. WPD A Tulare, Cal.
KGPI Omaha, Neb. WPDE Louisville, Ky. El Paso, Tex.
WPDP Philadelphia, Pa. KGPP Portland. Ore. 175,15 1,712 KGPJ 8eaumont, Tex.
KGFD San Francisco. Cal. wPDH Richmond, Ind. WPD8 Chicago, !ll.
KGPM San Jose, Cal. KGZH Klamath Falls, Ore. wPDC Chicago, 11I.
KGPW Salt Lake va. u. Muskegon, Mich. WPDD Chicago, 1Il.
WRD®  Toledo, Ohio 123.4 2430  WPDI Columbus, Chio WKDU Cincinnati, Ohio
i Klamath Falls, Ore. KGPP Portland, Ore. KVP Dallas, Tex.
122.0 2,458  YPDO Akron, Ohio WPDM Dayton, ‘Ohio KGPL Los Angeles, Cal.
WPDN Auburn, N. KGZD San Diego, Cal. KGJX Pasadena. Cal.
WPDV Charlotte, N C. Highlan Park, Il wPDU Pittsburgh, Pa.
WRDH Cleveland, Ohio 123.8 2,422 KSW Berkeley, Cal. KGPC St. Louis, Mo.
WPDR Rochester, N. Y. WM Buffalo, N. Y. KGZI Wichita Falls, Tex.
WPEA Syracuse, N. Y. KGPE Kansas City, Mo. Newton, Mass.
122.4 2,450 WPDK Milwaukee, Wis. KGPG Vallejo, Cal. Shreveport, La.
WPEE New York, N. Y. WPEK New Orleans, La. 189.5 1,574 WRDS E. Lansing, Mich.
WPEF New York, N. Y. WPDW  Washington, D. C. WMP Fram'gham, Mass.
WPEG New York, N. Y. 124.1 2,416 KGP8 Minneapolis, Minn, KGPY Shreveport, La.
KGPH Okla. City, Okla. WPDS St. Paul, Minn. 1123 257  WBR Butler, Pa.
KGPO Tulsa, Okla. 124.2 2414  wPDY Atlanta, Ga. wJL Greensburg, Pa.
KGPZ Wichita, Kans. KGPS Bakersfield, Cal. WBA Harrisburg, Pa.
KGZF Chanute, Kans. wCK Belle Island, Mich. WMB W. Reading, Pa.
wPDX Detroit, Mich. wDX Wyoming, %a
Marine Fire Stations
18781 1,596  WRDU  Brooklyn, N. Y. 192.4 1558  WEY Boston, Mass.
WKDT Detroit. Mich. KG PD 5an Francisco, Cal.
WCF New York, N. Y.
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AR AN Ao s i bt i
CHOKES 4 s
> 1 1 SHORT WAVE
3 SET
- ‘ 00 For Best b
PRE- SET
> j o SEMI-
3 VARIABLE
4
\ ] 3 9 CONDENSER
oo | 1 SO ave Kink |
cLIPS
} 2
{ The Editor will award a five dellar prize each month i:
4 for the best short-wave kink sulmptted hy our readers. L
} § All other kinks accepted and published will be paid for Y GND.
. 3} at regular space rates. Look over these “kinks” and ¢ PeST
TRANSFORMER b ;.hel::'. \vlllf give you some idea of what the editors are [
< - P . - : i .
1 o_o':m.li o’r‘. ?vnd a typm.vntton or ink Qescruptlon. L up from. saiy. the 20-meter to the 40-
wll(f 1l\r~i etch, of vour favorite short-wave kink te the L :lcler h“"dl} : ?'l]igml re:d.luslmkcnl!mny be
4 “qinl " e £ 5l etessary, bu is 1s the work of a mo-
in Editor, SHORT WAVE CRAFT. 1t ment.—(. E, Gaynt,
$3.00 PRIZE vVvYyY
Wy e il i e e e o e 4
VARIABLE RF. CHOKE pleiinibiniittnindi - 4 QUICK AERIAL CHANGE
Above i3 a diagram showlng a simple pliones. T have an A" ellminator which — N I got tired of removin,
s v e 14 ntenn:
:-]wl!m_q I;Jr t}uirkly changing the value 0‘5 was estremely nolsy, so 1 houglit a siorase f? and ground leads from one settz:lve\d amnclilr':;
ol cequency g ooliel ahnadag attery. Iniel to use the ellm inator as them on another. Now I use baby phone
e, serewed 1o the ion of half-ineh . “ihayger. This wok & lot of tine and Jjacks insteml of the bIndIng posts, and
s 1 e to 16 o5, T e Bl s x sl e bty oo, -
3 e ttput of the - ellmdngtor, iz elimi-
drilled in each end of a strip of copper o A
or brass. One end of the ’"i':' Is iofted ';'l:::dsl'l!llle n;.-r‘Islsmllllilll\e(.:Il;:ml(;::“.’;ch{: f‘l‘li;:: BAKELITE
to the binding post of the trunsformer. . nd i 111 4 STRIP
e et \ 10 the towel T the battery and il It with comlenser ofl
;'elmnllnm'g ne[nlri'ro:"“:lheut:hufiet l;: Efat?:-’ﬁed 'l‘g fnstead. Zemanovieh] BABY
as
the strip.—lvan Koss. YvYv JACK
YyvyYy SIMPLE “TEST* BATTERY ;
PLUG-TN COIL HANDLES To construct this “everlasting hatiery”
Y — = ——— you lsu;u:u'ichbmlu‘a lulml.lelr I:cu:"eonb lt(he J | s
wirtal plates ri wo holes In the bake- . 5
Hte from Ea;;ll enl; |erfurm "I[l‘c s:uiw op; \ 8- FRIEL B*J
WalhNUT «ration on 1he met 1 ies. he plece o o A ‘
ENGB Lakellte 1 used wus %" wide and 21" . . . e
- jong.  The plates ure part of two varlable with 28 different stations. ,The “DX*’ _._J ANT. S‘O:BEENTDO
condensers. one brass and the other alumi- 533 4bout 15 miles and an “R9™ siknal g z 5
num. Any slze plates of hakellle may be ;;':,"m";:m"eg ’f)?m it %"‘m"' ,H“'u“ A EOHNECTION SN SETJ
K - N = = N i e 11} nower 3 everythin on
seil: the blotter keeps the plates frow ™\l fAC GO0 RORES S GUEIINE o1 e i ——

WASHER

N— = v

A very gowl handie for tube base ecolls
an  be made from a common  waluut
knob. the varlety sold in (he Ilive-and-
Ten-Cenl stores; & flber washer and o
trass bushing. Hemove the nut on the
knolk awt slin on _the bushing. whicl

hould bhe about 2 ong; nest, the
washer. and tinally the nut. Tighten the

whole thing amdl the handle is ready for
Use.

After the ecoll s made. £ill up form
whh sealing wax and push the lundle

into the mass until the botiom ot the knoh
fs flush with the surface of the wux.
Onee the wax solidifles you have an ever-
laating coll “‘pull.”'—Thomins &, Blanch-

ard. YvYyYv
JOINING WIRE TO PRONGS

SOLOER

STIFF ENDS
WIRE TO
WIRE

tn making short-wave plug-In coils T
have found an easler method of fa-tening
the ends of the coll: to the prongs of the
coll form or tube base. For 1/X baset
lake four Pleces of stltr wire (a3 taHl as
necessary) just large enough to fit thghtiy
into the prongs of the form and solder
the ends of the colls to the wire. For
TY use flve wires. eta—1Turry® F. Sieber.

“HUM” REMOVER

Mere 13 a kink that will be very useful
1o 1hose who use ‘A™" eliminators for their
recelver tilament sunply, which pass an
A.C. Twm, detectuble |n the #peaker or

VP STORAGE A
w___ SATTERY  ELIMINATOR J

touching one another. lastead of two clins
or binding posts one may beé used and a

BRASS

ALUMINUM
PLAT

WET
PLATE BLOTTER LATE

LITE
STRIP

[
TEST PROD

POST FOR
| FHONE TIP

piece of flexible wire fastened under the
head of one of the machine serews: some-
thing should be ~oldered 10 this end for a
prod. The tlp of the usforementioned plione
cvord 1 used for the other end of the test
eord. To ebarge this battery slmply im-
merse the blotter In witer, Jf the blotter
dries hefore you wish to use ft. the process
Is shoply repeated. It Is not necessary
to remove the blotier from between he
plates 10 wet ft. Wet the romplete battery.
atnl then “‘il’)ﬂ excess waler from the plales
and stein of bakellte, belng sure the plates
e do° plated that they hold the blotter
firinly between them.—James Austin.

vy
HANDY CONNECTIONS!

To (hose exPerimenters who dellght in

devising and trying out new elrevits and
who know the bother of havlng to change

o

EQUIP THE TERMINALS OF ALL
EXPERIMENTAL PARTS

from one polnt (o anotler by

conneet lon:
serewing and unserewing thumn-nuts (In
the Iife of an experimenter about every
1en seconds) try the following kink: Equip
the termlnals ©of all your eXperlmental
parts (sockets, colls. rheostats, ete.} with
Fahnestock clins, The parts thus equipped
may bhe mounted bread-board fashlon and
minor circults or romplete eireult clanges
may be made quickly and without truuble.
—M. C. Alexancler. Jr.

vvyYy
5-METER TRANSMITTER

1 believe thl: te be the stmplest and
most efliclent. 5-meter tran:mitter. In the
past :Ix weeks over 200 contacty were made

cated on the west slope of a hill. prae-
tically all contaets were with “\Vestern™
stations, ‘The quulity of nodulation was
good, althourh lowp was used and the per-
eentage of course was low. An Indoor 2-ft.
aetlal was used and over 8 mliles wus cov-
ered with no antenna at all. The circuft
I1s a varlatlon of the split Colbitts and ls
as follows:

A 45 with 400 volts of “"3** supply was
found to work the best. L1 and 1.2 are
one turn. 1%~ diameter of No. 16 wire.
1.3 is | turn of No. 32 wire wound arcund
L. Cl muy be o 5 to 11 plate midget
or any condenser of similar eapacity.

The aerlal Is 8 feet long amd may be
connected to the plate eoll direetly. A
heon bulb wll! show oselllatlon by rouching
it to elther end of the antenna or a single
turn of wire attached 10 a tlash-tight bulb
will light  within one-half ineh of the
plute coll. Any RFC (radic frequency
choke} wil sufice.—Davld Townsend.

vyvvy
A IIUSKY PIIONE JACK

LIGHT
PLUG

LIGHT
SOCKET

Use an elecirie 1ght plug for a nhone
Jark and a lizht sorket of 1he prong type.
1 lind It just us gowml. Nolder one wnd of
the lead from the phones 10 ohe of the
serews of the Plug and do the same to
the other lead. TUsing a doubie-throw.
single-pole pwiteh makes a Rood way to0
switeh 1he aerial to the groumd. when not
using the aerial for tue set.—\Varren W.
Smith, Jr.

SWITCH

SET ANT

\A A4
ANTI-CAPIACITY DEVICE

This 1s a, method of curing those trou-
blesome ‘“‘body capacity’’ effects. M. conslsts
merety of “‘tuning'” the earth lead to a
hoint  where the effects dlsappear, hy
means of a ‘‘variodenser.’’ suc ¥
of any eapacity up 1o aboutl
maximum; I use a .0003 mt.
he found abiolutely eftective,
never known It to fall yet.

L0005 mf.
This will
and 1 have
If one moves
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as XL,

cord tips on the leads Instead of the bare
wire. he two baby jacks were put onto
a small strip of bakelite a3 shown In
sketch sbove and soldersd to the untenna
and ground connecttons in the set. N
it 1s a slmple matter to ¥ank these con-
nections out of one set and plug them into
the other.-—J. T. Watkins.

vvyYy
REDUCING “DEAD-END”
LOSS
r h

"SwoRT" |:

ARAAA I

vy

T

e —
o TO B+
¢ TO PLATE
T
e e e SHORTING
v CONNECTION
Referring to Mr. Hans® article, '"Sliders
Do The Trlek,”” in the February-March
fssue of Short Wave Craft, 1 found the
summe trouble as with taps, the “‘grid”
coit showed a loss amd the "‘pPlate” coll

went Ino oseillaiion oo ubruptly on ac-
count of' the '‘dead-ends’* ‘Then I did for
the siiders exactly swhat T had been dolng
with the taps, that Is. ““shortlng’’ with a
heavy plece of bus-bar from the plvot of
the sliders to the “‘dead-end’” of the cnils.
Presto! No lois 10 he notleed from the
grit coll and the plate eoll could be
varled from a whisper to_a maxlmum
without oscillation.—\W. H. Lord

vyvw
WINDING TUBIN

NUT
SCREWED

/ TIGHT
NEGATIVE

TERMINAL

COPPER
TUBING

\Wind your eopper tubing colls on an ol
dry-cell. First flatten the end of copper
tubing, drill z hole throuch it and sllp
over binding post, Wind the required
turns while the other end is pulled tikht
in a vise or held by someone.—Floyd
Gribben.
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SHORT WAVE CRAFT for

FEBRUARY, 1933

LETTERS FROM S-W FANS

200 STATIONS!

Editor, SHoRT WAVE CRAFT:

1 am glad to give a big cheer to SHORT WAVE
CrAFT for its wonderful work. I am a regular
reader of your magazine and I appreciate the
good it did to me. I can hardly wait for the
next issue!

As I am not rich (I'm a “chomeur”}, (French
term for umemployed. FEd) 1 experiment only
with parts scrapped from old sets, and being
very patient and courageous I obtain good re-
sults.

I've built a "5-tuber’’ that tunes quite sharp
from 200 to 550 meters: 200 stations from
Canada. United States and Mexico have been
“logged” with it. all on the loud-speaker and
with ®ood tone and volume.

And now., you ought to see my S-W set! It
i a marvel born from junk! It's an adapter
built from “odds and ends.’” The coils are
wound on 3%” tubing and with model Ford T
primary coil wire. The condensers are old .0005
mf. Cardwells, cut down to 5 and 17 plates.
The detector is an old tube bearing no name
but & number ‘221D, the prongs are very
short. Whe made it? I don’t know—but it
works better than the “O1A.” I've heard over
25 broadcast stations and a Jot of code and
{what a thrill) around 20 police stationa! Now
that I've the bug, try’n’ stop me in my experi-
ments !

I don’t know if you'll publish this letter but
1 am glad to give you once again my apprecia-
tion.

Yours truly,
GEORGE LEGARE,
4289 Des Erables,
Montreal, Canada.

(My! My George—*F. B and gind to hear
from one¢ of our Canadian readers. Why not
take a good elear photo of your rhort-ware
receiver and tell the SHORT WAVE CRAFT renders
something more about it? What a great many
of our contributors fail to do 8 to tell a little
bit more about the ‘‘operation’” of their aets,
when writing an article about them, [It'a all
very well to tell @ man to buy six condensers.
four plug-in coils, a handful of miscellaneous
binding posts, by-pass condensers and resistors
und tell him to “go to it.” It frequently hap-
peng that the enthusiastic builder is a “green-
horn' and if he i3 not given a few “tipa” as
to how to tune the set, for exumple, he may
run up against a stone wall Temporarily, whick
may disillusion him before he has really had a
feir chance to experience same of the wonderful
thrilln the short waves really hold in store for
Fetm So "we'll be sceing’” yow—we lope real
geon—FEditor.)

A “BRIEF” FOR THE BRIEF-CASE
SET
Editor. S1iokT WAVE CRAFT!

In one of the late issues of SHORT WAVE CRAFT
you published a hook-up for a brief-case short-
wave receiver. This 1 built, except that it was
built on a panel instead of in a brief case. I
nlso made plug-in coils for each band.

1 Lelieve you stated this receiver would span
one-half the U. 8, By using 90-volt plate bat-
teties and two 01A tubes 1 have listened to Rio
De Janeiro, South Ameriea. on said reecviver!

1 have before me at this writing, confirmation
from station EAQ. Madrid, Spain, for my recen-
tion of their station at 8:00 p. m., E. S T.,
on June 23, 1932,

I am advised by the owners of EAQ that they
broadeast programs to America daily from 23:36
and 1:00 G. M, T., and on Saturdays from 6:00
to 8:00 p, m.,, G. M. T., a program intended for
Europe, Canary Islands and all Spanish posses-
sions. EAQ has 20 KW, power and works on
30.4 meters.,

Trusting that the above information will be
of interest to you and that through Suonrt
Wave Crafr you will advise other “hams” that

they have been receiving broadcast
from EAQ. I am,
Very truly yours,
P. A. DONALDSON,
101 No. Jefferson St.,
New Castle, I’a.

programs

{Thanks very wmuch for the information, I
A, D., and that's sure a record for the short-
wdare ‘‘brief-case” receiver which we deseribed
in the June isgue of this magazine. -Just showa
what a little real patience will do with a rmall
hattery-type receiver, such as the “brief-case”
deaign,  We harve had many testimoniala con-
ecerning the ‘‘brief-case”™ receiver, but we be-
lirve you go to the head of the cluss for your
“NnX" resulta.—FEditor.)

COMING, SIR, COMING!
Fiditor, Sitort WAVH CRAFT:
1 like S1OKT WAVE CRAFT better than any
other publication of its kind that I have found,
and I have been buying it for over a year. Mr.

R i e

FROM HOLLAND!

Editor, Short Wave Craft:

About forty days age | bought for the first
time Short Wave Craft and yesterday my sec-
ond copy (October issue). As a beginner, I
find in your fascinating and wonderful publica-
tion plenty of theoretical and practical infor-
mation. I think it is the most valuable radio
magazine and the most interesting. Yes. 1 have
found what [ was looking for—it was wasting
money to buy other magazines.

Encouraged from its plain building descrip-
tions [ have assembled and worked my first
radio receiver, the short-wave set designed and
described by Louis Martin in your September
issue, What results! More than twenty FEuro-
pean and Transatlantic S-W stations came in the
loud-speaker! I am proud of this receiver and
thank you so much, dear Editor and Mr. Mar-
tin, for having given me the chance to build
such a radio masterpiece!

1 hope to hear from you soon,

Sincerely yours,
CATELLO MUSCOGINRI,
Pieter de Hoopchstraat, 258,
Rotterdam, Helland.

(“Merci beaucoup,” Calello—and undoubtedly
vou will hear from some of our American fans
when they see your letter in this department of
Suonr WAvE CRAFT. We are glad indeed that
you liad such fine results with Mr. Muartin'a
short-wave receiver and ice alicays try to bal-
ance each insNe with as much theoretical and
practical Jdata as posaible.—Editor.)

]

Gernshack’s editorials and articles are very good,
and I have noticed that some of his prophecies
of future radio have already come true. 1 would
l’)ke to see some low-pmecered erystal controlled
tranamitters in your publication in the near
future.

I wish you would put a few more simpler
receivers in your magazine, instead of those
“factory-made”’ receivers.

i¥'s and mood luck,
EDWARD MUNDT.
5756 Clatsop Ave.,
Portland, Ore.

{We are glad to have your suggestion., Ed-
ward, und pleaged to know that you like the
editariuls, In the Decenber [sane yon will find
¢ low-power crystal-controlled transmitter and
we hare some wmore material along this line in
store for yon, We are surc that you must have
noticed the last few diasues of SHORT WAVE
CHAFT, which have contained @ vast drrangement
of the “sivrpler type™ short-wave receivers, in-
cluding super-regeneratora, ete.. and that a rela-
tively amall space hag been deroted to factory-
made reccircra.—FEditor.)
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ON THE BED-SPRING AERIAL

Editor. SHORT Wave CrAKT:

1 have been a reader of S110RT WAVE CRAFT
for some time and have always found it instrue-
tive and educational.

I have just finished reading the “‘Letters from
S-W Fans” page in the August number and like
Mr. Ventura am writing, this, my first letter
to any magazine. My attention was attracted
by Mr. Ventura's and Mr. Staple’s letters with
reference to the “two-tube’ short-wave receiv-
ers. Last spring I built my first S.W. receiver
using the then new “dry-cell” tubes. I used a
set of Aero short-wave coils (regenerative), a
30 detector tube and a 33 tube in the single
audio stage. I know this is not quite a proper
place for a pentode tube, but that's where [
put {t! With an ingide aerial and a bedspring
ground, I was able to listen in on W3XAL and
WOXF consistently with headphones. 1 also
heard nearly & hundred “hams™ from California
to New York and the Carolinas. Well, that was
pretty good for a “‘starter” but my attic became
too hot for comfort. so that I haven't listened
in for three months or more and now that win-
ter is here, I want to get lined up with a real
5. W. sget.

I hope I haven't taken up too much of your
time and I hope also that SiHoRT WAVE CRAFT
will continue to grow and spread the gospel of
short waves,

Yours very truly,
PHILLIP SMITHHISLER,
Portland, Oregon.

fGlad to hear from you. Phillipn 1t really in
astonishing, when one stopa to think about if.
what some of you fans accomplish on twe smail
dry-cell type tuber! We hope that by this time
you are back on the job with the ‘‘cans” glued
to your eara and from the way all the other
fung write you will have to be very hard of
hearing to miss Paris, Rome and Rio de Janeiro.
with Auatralia thrown in s a “filip.”—Fditer.)

FROM VENEZUELA

iditor. SHORT WaAvE CRAFT:

Y am very glad to write you this, which I
would like to have communicated to Mr. Frank
McCoy of Kansas City. auther of the two-tube
27 circuit, of which a diagram was published
in your excellent magazine for Dec.-Jan. 19380-1.
pake 277, a8 well as in the June-July 1931
issue, pare 56.

While this circuit did not contain the values
of the component parts, since I am a radio fan
through and through, I managed to construct
around this circuit an excellent receiver, which
satisfies me splendidly, as well as all my friends
who have heard it. Although it has only twe
tubes, I ean hear the strong stations on a
magnetic speaker, very smoothly, and others by
phones, with surprising fidelity and purity of
tone.

Sueh stations are Schenectady,
Paris, Cinecinnati, New Jersey, London. Reme,
Madrid, Boston, and all those in Columbia,
Brazil, Argentina, beside others too numerous
to mention,

I would like to convey to Mr.
thanks and congratulations on his marvelous
idea, I shall be wiad to hear from him, at the
editorial offices of El Universal, Caracas, Vene-
zuela, South America.

(Between Gradillas and Sociedad) —street ad-
dress. GUSTAVO A. RIVODO L.

(Fine Business, Gustavo, and we were sure
glad to hear from one of our short wave read-
ew n Venreznela., You will undoubtedly heur
from many readers of this magazine when they
read wour letter, We assure you that the edi-
icrs have endeavored lo greatly imprare SHurT
WaveE CRA¥T since Decentber, 1930, in go far ax
giving the complete details of constructing vari-
ous sets are concerned. We try fo give all the
helpful and constructional data that we can and
wgually if there is any data missing. it is be-
eauae it was humanly impoasible to obtain it,
which sometimer ocenmra in the case of mann-
factured sets, ete, Thanks again for your inter-
esting letter.—Fditor.)

(Continued on page £37)

Pittsburgh,

McCoy my
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Direct-Reading Ohmmeter

By H. J. DAILEY

® TO anyone who has operated an
ohmmeter of the series type, the
limitations and drawbacks of its oper-
ation very soon appear. Readings of
this type of instrument are wide on
one side of its scale and so close on the
other side that it almost prohibits any
degree of accuracy.
To everyone who has had this expe-
rience, this article is dedicated, espe-
cially to those whose finances are some-
what limited. Following is a list of
material that will be required to con-
struct a direct-reading ohmmeter, that
is, one on which the readings are dis-
tributed evenly across the scale.
1—0-1 milliammeter
1—10,000-ohm fixed resistor
1—400-ohm potentiometer
1—12-volt flashlight lamp or 3! volt
lamp and a 30 ohm resistor (ap-
proximately)

1—small battery switch

3—43% volt “C” batteries

I—filament control jack (or)

1—two pole double throw switch

If the filament control jack is used a
telephone plug with the terminals
shorted together will be required.

This ohmmeter has three ranges:
10-1000 ohms, 1000-10,000 ohms, 10,-
000-100,000 ohms, so it will cover prac-
tically every resistor that the serv-

ice man has trouble with today.

In this case I used a filament control
jack, because this is an article that
will be found in practically every serv-
iceman’s junk-box. The accompany-
ing diagram gives the hook-up of this
ohmmeter using the filament control
jack. A double-pole, double-throw
switch of any style can be used equally
as well,

The 10,000 ohm resistor that was
used by the writer is a carbon fixed re-
sistor that was originally around 9000
ohms but by scraping and filing this
resistance was raised to 10,000 ohms.
The proper value was ascertained by
comparing the readings of the 0.1 ma.
in series with this resistor and a good-
quality voltmeter belonging to a friend.
Scraping the resistor until the read.
ings of the two meters are identical is
A sure way of getting the right result.

The drawing is very nearly self-
explanatory. An unknown resistor is
connected at X. The battery switch is
closed. This connects the unknown re-
sistance in series with the 0-1 meter.
If the resistance is between 1-100 ohms
close the 100 ma. shunt, insert phone
plug and multiply the scale reading
by 10. If the resistor is between 100-
1000 ohms close the 10 ma. shunt, in-
sert phone plug and multiply the read-
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Hook-up suggested hy Mr. Dailey for a

direct-reading ohmmeter huilt around &

low-scale milliammeter. With the scheme

shown it becomes possihle to obtain read-

ings which are distrihuted evenly across
the scale.

Ac INSULATOR.

ing by 100. If the resistor is. between
100-10,000, leave both shunts open and
adjust the 400 ohm potentiometer un-
til the meter gives full scale reading,
then insert phone plug and multiply
reading by 1000.

If resistor is between 10,000 and
100,000 adjust the potentiometer until
the meter reads by one-tenth of its full
scale or .0001 ampere or 1/10 or 1 mil-
liampere, insert phone plug and multi-
ply by 10,000. In every reading but

(Continued on page 63;)
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. T My Idea
8 "Rl g3 L zael 7S k6 : of A
- 4| I—G el l6eTis u".,L,Z
1.“-' f 1 k. i 6 .
8 /B Kl |wy Band Switch
— A Il /
- > i e | i L Sl || R,
ke i e R B
22 2004/ U851 Wity *’
- === E\/I/B 8 [ElR) b Lol ANTHONY HOLTGREFE
Nt ), v . = Lyl 144!:!31;.-3.:#1..-::‘ 5
-3 L ! M ?;'E _‘L dl é -M . A .
W 2 601011 7" can be made very easily, with prac-
\S/:E:sv -,‘_4 IG//_/‘lJ‘#- ,4r SECTIC., |16 ,"‘ ticall%r no cost, by snmpiy using all
l": M AT "A" i tl}\le old mat(‘nl')ial ,Eh}?t even}rl raéim or
FRONT | " short-wave “bug” has on hand.
3 i
PANEL I 172 Now for a few details about the
—— e —— — — — switch. First you will notice that
! A LSL'DE PLATE TO FIT the bolts used for eontact points
| O O 0 o M oga%ESOEl:sﬁ¢N have no nuts on then}; lBy dnlllmlg
the holes in the bakelite a little
l 0 O O O° smaller, the bolt can be turned in
I to fit snugly and the wires from the
| O O 0 © ™M :“EY -RrOAL f| coils can be sold}fred direﬁt to same.
! TER) By doing this I have saved on space.
C:OB FoR L ..fiv)__ _____ ]/ B= BAKELITE By drilling the front panﬁl fgr
| M= METAL two wood screws, one on each side
A%w,?'g:c’ /B ) W= WOOD of the shaft it c:;n be he;ld in lztaﬁe
TOP by running these screws throug e
VIEW SKETCH above shows a very front panel into hthe front wood
M oy : e . Piece on the switch.
{ ;l‘-‘i‘ti;, d‘::'iflﬁ :,ry h:.:‘:r{ h:.:";.: . By marking the shaft at each set-
T r4 fan can easily build at an in- ting with an awl, at the face of the
r———— e ——_— — d significant cost; it can he made front panel, the correct setting can
T T with as many poles as desired. be determined wit}lu) ease.d —
J 25 .@ This switch can be used wi €
= | 3/8 (e PY “Best”l short-wz;;yeb ﬁ)nverter det-_
: scribed in the Feb.-Mar. issue o
’_‘(—jj:@) —8 SHORT WAVE CRAFT.
= ANV ~a “ This design of short wave band-
I ® 1 AM sending herewith a change switch has many good points
sketch of a band switch 1 to ccmmend it. For one thing, it is
T T ——=C ] have designed and which has a relatively easy matter to adjust
M worked in a very satisfac. Ehe sprmgsé made 'IOf phoslﬁ:o;
tory manner. ronze or German silver, so tha
L BOTTOM Vview Byy looking over the sketch they will have even tension at all
vou will find that the switch positions of the switch.,
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SHORT WAVE QUESTION BOX

Edited by R. WILLIAM TANNER

T

LFT
1

E % ”~ =
L Lt L2 L3
C
AN - ~ FAl
18T 15T
DETECTOR L.F.
PLATE GRID
& CIRCUIT CIRCLIT

4-Circuit band-pass filter suitable for con-
necting the first detector plate and the
grid of the flirst LF. tube in a “super.”

Band-Tass Tuning Data

A. G. Getzler, Chicago, III

(Q) I want to build a short wave super
but am uncertain as to just what type
of second detector and audio to use. Will
you advise which of the following combi-
pations would give best volume and tone:
57 pentode detector feeding a 47 audio
amplifier, a b5 diode-triode feeding a 47
or a 56 triode feeding a 477

(A) A 57 detector will give greatest
volume. The two latter combinations are
about equal in sensitivity but better tone
is possible with the 55 detector. A com-
bination Carborundum, Zincite-Tellurium
or Iron Pyrites crystal detector, followed
by a 57 voltage amplifier feeding a 47
power stage, will give greater volume and
better tone than any of the above. The
lron Pyrites erystal will, 1 believe, handle
a greater input voltage, although authori-
ties differ.

(Q) While I am quite certain upon an
1.F. of 460 kc. and two 1.%. stages, would
it be better to employ un LF. of 175 ke.?

(A) I have always obtained better re-
sults with a ecircuit using a first LF. of
about 500 to 700 ke. with one tuned R.F.
stage, and a second L.F. of 100 to 200 ke.
with one band-pass coupled 1F. stage.
This gives less trouble from regenerative
feed-back and has practically the same
gain as two LF. stages.

(Q) I want to obtain real knife-blade
selectivity, say b to 6 ke. separation with-

R.FC .02-

.00015-  .0001-  DET 2
MF \ MF) 24 MJ
| Ef
ANT AF
J
‘“-.1-
MEG.

0B~
] ¢/ ( ]:0 |
GND s — l— B+

S— i1

Improved regeneration control Sl'hemg.
using tapped grid coil; the condenser “C"
has 25 mmf. capacity.

AF
47

25 160 ¥ peT 10,000 oMM 0SC. | IAR 1E IFET2 .0001- 2400ET QFC .02
MME. MME 58 | .0005- +  sp 450 Kc. 58 450K MF 57 ¢ FMF
@1 / L V| ME T P ) '\f
? 4 '
v 3
0005+ aw { oureul
1.2 MH. ] ¥ L2MH| £ ME s —a
| (EACH) (€ACH) | 14
IL ] el Y Sl -]
/ "R
AmE L' IMF. .2ME | .25-MEG 8
-vT A-ME. LM 20 | fency > (EacH) +90v.
> -y ™)
e — 7 ([ +mey,
- - L -—
REC RFC RFC RFC “°°an
il
MH. = MILLIHENRY, C (i

+25%

“Super-het” hook-up requested by Mr. Neff and designed to produce good volume
and ample selectivity.

out losing too much gain. Would a coup-
ling in the LF. transformers of 1%*” pro-
vide this?

(A) It is doubtful if this separation
would give the degree of selectivity you
desire. In these columns you will find a
four-circuit band-pass filter to connect
between the first detector plate and the
grid of the first LLF., tube. The coupling
between c¢oils may be quite close, ap-
proximately % ”. The condenser C de-
termines the selectivity and may be from
0005 mf. to .5 mf., the larger the value
the greater the selectivity. All coils are
of the same values, as are the tuning
condensers. The common connection to
the two “inside” tuning condensers may
be grounded.

Aligning Super-het 1.F. Stages
Charles A. Bingham, Nashville, Tenn.

(Q) What would you recommend as
being simple to econstruct and inexpensive
for aligning a superhet L.F. amplifier?

(A) The simplest device 1 know of is
merely a tuned ecircuit, energized by a
small buzzer connected as shown in the
diagram in these columns. The output is
controlled by a 3000 ohm potentiometer.
The coil value will depend upon what fre-
quency band you want to cover. The en-
tire equipment must be placed within a
shield ean in order to provide a decently
sharp output wave., 1 have used a similar
device for years. At present, a double
eontact buzzer is used which synchron-
izes with a 2.5 volt 60 cycle supply. Due
to a number of new features, the output
wave is nearly as sharp as a modulated
oscillator,

(Q) I custom build sets for “short-
wave listeners” and so far have built all
regenerative and T.R.F. sets. The de-
mand is generally for a small number of
tubes. Could a superhet do the work
with only one LF. amplifier?

(A) I believe the feollowing arrange-
ment would be very satisfactory: 58 first
detector, 56 oscillator, 58 [.F. amplifier,
87 second detector and a 47 power AF.
Regeneration in the first detector through
the use of the screen grid would greatly
increase sensitivity and image selectivity.
Two tuned circuits preceding the first de-
tector would be just as necessary as with
a Dbroadcast super even with an LF. of
400 to 500 ke.

Data on S-W Super-het
Albert Neff, Hollywood, Calif.

(Q) I have about $300.00 worth of ra-
dio parts and want to build a short-wave
super-het. Have always had trouble with
oscillation in LLF. amplifier and poor qual-
ity at loud volume. Will you publish a
good circuit which is easy to build and
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that has a high degree of vilume?

(A) The circuit appears in these col-
umns. There is not space enough here
to give constructional details. However,
the important constants are shown. Wind
the coils as would be used for any short
wave super. The 450 kc. LF. coils will
have to be purchased.

Regeneration Control

Eugene Moore, Kalamazoo, Mich.

(Q) I have a regenerative short wave
receiver using a 35 tuned R.F. and 24
regenerative detector and two stages of
A.F. This set works like nobody’s busi-
ness but I do not care for continuous con-
trol of the regeneration condenser. Can
this be made so as to “stay put” over a
large portion of any one band?

(A) There are two methods which can
give fair results. One uses a tuned grid
and a tuned plate coil shielded from each
other. Regeneration ean be controlled by
variation of sereen grid voltage. The
other method is far the be ter. The cir-
cuit is given in these columns. The de-
tector coil is tapped in the exact center
and the tuning condenser connected
across the entire coil. The condenser C
is adjusted so that regeneration is at a
desired point and is then seldom wvaried
except when shifting bands. C should be
a midget of 25 mmf. capacity.

Value of Resistor
Glen Clark, Kansas City, Mo.

(Q) What is the value of the Electrad
Truvolt resistor shown in circuit on Page
329 Feb.-March issue?

(A) The value is 2000 ohms variable.

o
T .00035-MF. gz IER -h
3000
OHMS d
\
N\
<
&L T
PUT J .
4/ ——O.’
g 3y
® l \
3
GROUND SWITCH
Hook-up of buzzer suitable for use in

checking up LF. amplitier.
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who made

R. G. SCEL!
® IN 1912 Mr. Sceli became the proud pos-
sessor of one of the wireless telegraph

outfits advertised in those days as an allegel
transmitter and receiver. He says that he has
no recollection of ever hearing a signal or of
having anyone hear him. However, within a
month or two, he had completely dismantled
the thing and set it up in accordance with his
own ideas.

He naturally graduated from this to the
W. B. Duck Catalog, from which concern he
purchased numerous Navy type loose couplers,
transformers, spark gaps, ete. Mr. Sceli's
interest coniinued unabated up to the time of
the war. when he heard rumors that the
Government was going to make all amateurs
shut down. Therefore he proceeded to sell
his outfit and did so about two weeks before
the order went into effect.

From 1917 to 1924, his activities were
somewhat curtailed but seldom in that time
was he without at least some sort of a re-
eeiver.

In 1924, he dtarted the Radio Inspection
Service Company in a room about ten feet
square in a second floor location, with a pair
of pliers, a screwdriver and a "lot of nerve.”
He began to get work from local radio stores
as well as servicing sets for friends. Started
building custom built euperhets, the first of
which were his own idea of Lacault's Ultra-
dyne.

Two years later. in 1926, he moved across
the street to larger quarters. By this time,
he had worked up a very nice business on
custom Dbuilt superhets, of which altogether
he sold probably 500 in Hartford (Conn.)
and surrounding towns.

In 1926. Mr. Sceli managed to talk Mr.
MeMurdo Silver into appointing him &s service
station. Shortly after this, working on the
theory that a service station should stock
parts, he talked Silver-Marshall into selling
him on a jobber’s basis. In 1927 and 1928,
his firm did a land office business in super-
hets, kits, and “what have you.,” And also
developed a very good service and
business.

repair |

With the advent of the Majestic electric |

radio, he started to sell manufactured sets for
the first time. Then when Silver-Marshall
brourht out their model 30, his company

really did sell manufactured sets and gave up |

the custom built sets entirely. In Octoher,
1930, they moved to their present location,
which is a store 20 by 60 feet, giving them
considerably more room, geod show windows,
ete.

His company has developed since into a
very good parts business supplying loeal deal-
ers, amateurs and service men and also does
very good retail business on sets.

Mr. R. G. Sceli

FEBRUARY, 1933

NATIONAL SW.58 Thrill Box is four years NEW. Four years
2go short-wave broadcast listeners heard around the world
with NATIONAL Thrill Boxes. Each year, with new and better

tubes and new and better research, the Thrill Box has been

improved . . .

now the SW-58 Thrill Box offers features to the
users not dreamed of in September, 1928. "Controlled Selec-

tivity,” an entirely new order of isolation between circuits,
tremendous RF gain with the new 58 tubes . . . and during

four years, a constant stream of unsolicited,
unpaid for, enthusiastic testimonials from
users who BOUGHT and PAID for their
NATIONAL receivers, has flowed in praising
the performance of the Thrill Box.

In two menths | have logged nearly 1000 stations
which includes about forty foreign countries.”
Centralia, Washington.

| would like to tell you that the Thrill Box is abso-
lutely the best short-wave set | have heard, regard-
less of price. | have received stations in Australia,
Holland, England, Germany, South America, Cen-
tral America, all on the loud speaker , .. '
San Antenio, Tex.

*l am tuning in stations from all over the world . .
Malvern, Pa.

‘I 'have had the receiver in operation for about a
month and wouldn't trade it for any six others |
have ever heard I

Fairport Harbor, Ohio.

When You Buy the NATIONAL
SW-58 Thrill Box You Get

Utmost Sensitivity, Extremely Low Background Noise
(hic?hes# signal-to-noise ratio), Unequaled Flexibility
and Ease of Control.

""Controlled Selectivity.” An entirely new feature,
found only in the SW-58, which allows the set ai-
ways to be operated at the best selectivity con-
sistent with signal strength and reception conditions.
Loud Speaker Performance. A Push Pull Stage with
245 tubes for best tone-quality gives fine loud-
speaker volume. There is also a jack for head-
phones.

Full AC or DC. The AC set operates with the
NATIONAL 5880 Special SW Power Supply with
extra shielding and filter sections for humless
operation. RCA Licensed. Battery model also
available for use where there is no AC current.
Mail the coupon below today for your copy of our
new 24-page book and full details of the new
NATIONAL SW-58 THRILL BOX.

NATIONAL

A. C. SW-58
THRILL-BOX
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4 YEARS NEW!

NATICNAL

s8 THRILL-BOX

=

REGULAR USERS

of NATIONAL
Short-Wave Equipment

NATIONAL

Short-Wave

Equipment and

Short-Wave Receivers are used by thousands

of Short-Wave

listeners

and amateurs all

over the world, and by every large ¢om-

mercial company in

field, including:

Gencral Electric Co.

Westinghouse  Electric
& Mfg. Co.

R.C.A. Communications

Tropical Radio {(United
Fruit Co.)

Federal Tel. & Tel. Co.

western Electric Co.

Press-wireless

Mackay Radio (Postal)

Ameritan Airways

American Tel. & Tel.
Co.

Canadian Marconi
U. S. Naval Research

l Laboratories

the communications

U. S. Navy

Signal Cores, U. §
Army

U, S. Dept. of Com-
merce (Lighthouse
Service)

Pan American Airways
Bocing Afr Lines
Western Air Express

Transcontinental and
Western Air Express

Radie-Marine

United Air Lines
Eastern Alr Transport
Canadlan Alrways. Ltd.
Southern Air Tramsport

Send for THIS FREE 24-page BOOK

infor-

Full and up-te-date
mation on short-wave re-
ceivers, radle time and

r

national short-wave broad «

i ; i
e Tenat cu et M Op
ters and full particu- iyo {
lars. QI:C
USE
COUPON 2.
BELOW F = °
. APIVE. eI = e B T etw—
NATIONAL CO., Inc.,
61 Sherman Street, Malden, Mass.
Gentlemen:
Please send me free book, ''World-Wide
Short-Wave Reception.”
Name ...
Address
8WC-2-33

evised call list of inter-
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- RADIO

1
. WORKER
Should
Have This
CATALOG of
PRECISION PARTS
UALITY in a radio is ab-
solntely essential, if you
expect accurate perform-
ance.
That is why Hammarlund's
more-than-thirty-years of engi-
neering  experielice  means  so
much to radio builders who pre-
fer performance to promises.
The new Hammarlund Catalog
“33" describes condensers. coil
forms. sockets, transformers.
chokes, couplings. equalizers and
shields for all tvpes of radio
work—transmitting or standard
and low-wave reception.  Mail
coupon for vour free copy.

ISOLANTITE SOCKETS
and COIL FORMS
Sackets have Tsolantite hase and

e periect spring contacts,
e for 4, 5 and 6 prongs.
Forms

1

' Isolantite Coil
.: for Short and Ultra
Short Waves. No drill-
ing. 4. 3 and 6 prongs.

itsarw

' 2

Iniproved MIDGET
CONDENSERS
tdeal for short-wave and ultra short-
wave tuning.  Sturdy frame.  Sol-
dered brass plates.  Smooth bearings.

Four-point  wiping  rotor  contact.
Isolantite insu-
lation. Not

affected by tem-
perature or hu-
midity.  Vibra-
tion-prooli
lsleven stock
sizes, 3 mmf. o)
320 mmf. capac-

/Hﬁmmarlund

PRECISION

PRODUCTS

HaMmMartvxn Maxivractrring Co,
424 W, 3ard St New York. N, Y.

IMease setdd your new Catalog 337
deseribing precision radio parts.

Name
Vddress

SW.2
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. «Picked Up and Relayed”

HOURS MAC AND PETE XVMO.”

A look at the map and within a flash
Jack threw on the power and called “CQ
PACIFIC URGENT” for several minutes,
signed and then listened—he held his
breath. There was a weak but distinct call
for him—it signed “K6ZB.” It was a Mid-
way Islander, only a few hundred miles
from the plane! .

“Did you hear the ‘Frisco Maid"?”

I “No.” came back the Islander, “no_luck
here past four hours skip-distance effect.”
{ With flying fingers Jack gave the far-
I off station the details of the plane’s posi-
tion and plight.

| “Please get in touch with Naval base
and see what they can do about it,” Jack
told the Midway Station. The man re-
plied that he would do all he could. Soon
K6ZB told him that a pair of seaplanes
had left the base and were bound for the
spot far out on the ocean where the fliers
were reported to be floating.

Jack told the Midway man that he would
call him in a half hour and tuned back
to the plane’s wave. The note was not a
drone now, it was a weak 500 cycle waver-
ing thing, so like the plane that was just
barely awash, far out on the deep Pacific,
a half-hearted carrier.

As Jack listened, he could picture the
condition of the men as they were tossed
by the steady roll of the waves. He kept
the receiver following the shifting wave
coming from the “Frisco Maid.” He heard
snatches of the CQ's that Peterson was
sending out on the short wave transmitter
like “SAY IF YOU BIRDS DON'T COME
QUICK WE CAN'T GET TO JAPAN IN
TIME FOR DINNER,” or “POSITION
170 WEST 30 NORTH ALLS WELL S0
FAR PLANE SINKING LOWER CAN
HOLD ON A LITTLE LONGER PETE.”

As if in answer to his question, the far-
off operator answered Jack’s mental query,
“SORRY CAN'T USE 600 METER RIG
CAN'T GET AT IT COLLAPSED CABIN.”

An Emergency Transmitter

This made jt apparent that Peterson, a
master craftsman, had rigged some kind
of a “hand” operated generator and was
“working” the low powered short wave
transmitter by means of the make-shift
power supply.

The signal disappeared at times for long
intervals and it seemed that all hope must
be gone, but then Jack, ears strained for
the weak signals, would hear the welcome
high-pitched note and a message would
come through.
| As time went on and the messages grew

{Continued from page 603)

<horter and niore to the point it seemed
that the men on the plane must lose hope
but their indomitable will was holding
them up.

The Navy men were on the alert and
swung into action on receipt of a cable
from the K6ZB. They had been waiting
anxiously for sueh a call, reported K6ZE
to Jack over the air as the minutes

flew by Saved!

It seemed to Jack that a month had
passed, in reality only a few hours, and
then a fragment of a message came
through—

“HEAR PLANE’S MOTOR SEEMS TO
BE CIRCLING US SURE HOPE WE
AREN'T DREAMING THE PLANE IS
COMING DOWN THEY SEE US GREAT
WORK.”

Jack was almost wild with joy. He
listened on, “NOW THEY ARE DOWN
AND TAXYING UP TO US WILL SINE
OFF NOW CUL 73 PETE XVMO0.”

With a turn of the switch. Jack called
the Island station who had done so much
to aid in the rescue and told him what he
had heard from the plane. The man on
the Island flashed out “Mighty glad to help
will see them tomorrow please QSL 73.”

Jack reached for his “log” book and
glanced at the little clock, “Only 5 AM;
could it be that all this excitement had
happened in 80 short a time?' But there
was the clock and there were the scribbled
notes on the pad in front of him. Jack
shook his head thoughtfully and turning
out the light, went to bed.

That morning, Jack was greeted rather
harshly by his father when he came down,
sleepily, for breakfast.

A Pleasant Surprise
“Why the Sam Hill can't you go to bed
at a decent hour instead of sitting up
there and ticking away on that infernal
key of yours?" But Jack only smiled and
handed his father the Morning News,
where there on the front page, in two-inch

heads, was printed the answer—

PACIFIC FLIERS

SAVED BY RADIO

Young Miller pointed to the story be-
low, which read, “Guided by a radio mes-
sage picked up and relayed by an ama-
teur radio operator named Miller, of
Evanston, Illinois, a Navy seaplane . . ..”
and smiled as he reached for the ham

and eggs.
THE END.

| Cisin 4-Tube Pentode Receiver
(Coutinuted from page 597)

sign either that the tickler winding should bLe
reversed or that this winding iz short-circuited.
Howcever. if the above directions have been fol-
lowed faithfully, no trouble of any kind should
| be encountered. Anyone desiring additional top
and bottom drawings showing exact locations of
the various parts may obtain these gratis by
writing to the author in care of Short-Wave
Craft, enclosing 5c¢ to cover mailing costs.

1
Data on Alden Plug-in Coils*

(1) 43; turns; 6 Pitch No. 22 D.S.C.; Primary
4 turns No. 31 D.S.C.
| (2) 10% turns; 12 Pitch No. 22 D.S.C.; Pri-
mary 6 turns No. 31 D.S.C.

(3) 22% turns; 16 Piteh No. 22 D.S.C.; Pri-
mary 7 turns No. 31 D.S.C.

(4) 51% turns; 40 Pitch No. 22 D.S5.C.: Pri-
mary 15 turns No. 31 D.S.C.

(5) 68% turns: Close wound No. 28 D.S.C.:
Primary 28 turns No. 36 D.S.C.

(6) 131% turns; Bank wound. 2 layers, No.
32 (Optional Litz); Primary 82 turns No. 36
D.S.C.
WAVE BANDS:

(1) Blue—10 to 20; (2) Red—20 to 40: (3)
Yellow —40 to 80: (4) Green—80 to 200: (5)

www americanradiohistorv com

White—200 to 350: (6) Orange—350 to 550.

D.S.C.—double silk covered. Pitch—turns per
inch.

*For use with .00015 mf, capacity condensers.
Coil forms 14%’" dia. by 115/16"” long.

Complete List of Parts for Four-Tube
Short-Wave Receiver Using the New
6.3 Volt Pentode Tubes

1, 2—Eby Insulated Binding Posts.

3. 8, 15~-Alden (Radio Trading Ceo., No.
1616) short-wave plug-in c¢oil sets (four coils to
a set) covering Bands from 16 (13) to 200 (210)
meters—Hammarlund *‘Isolantrite” Four-
Prong Sockets, (Trutest, Alden) wafer-type.

4—Curdwell “Featherweight” .00015 mf. vari-
able condenser, type 4053-B.

6, 11—Variable-mu R.F. pcntode, type 44—
Trutest (Alden) 5-prong wafer-type sockets.

6. 12, 34—Electrad Truvolt flexible resistors,
(00 ohms, type 2G.500.

7. 18—Aerovox (Pulymet) .01 mf. 200 volt
cartridge by-pass condensers, type 2Bl.

9, 20--Cardwell “Featherweight™” _.00015 mf.
dual variable condenser, type 405-B double.
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10, 21—Trute-t (Hammarlund) trimmer con-

densers, 2 to 35 (32) mmf. :
14—Electrad (Clarostat) Tapered Volume Con- . ﬂ . )

trol, 10,000 ohms, type RI240-1' (P-18-10,000 N : "ﬁ" e 'ﬁ‘-"-i-r

with Switch, | e l = =
16—LR.C..Durham (Lynch) 10,000 1 is ur b i »

ohm,
watt metallized resistor, type F-1. QUALITY LOWE J F ; -
*ME £ IWEST REAL EVERY THING

17—Aerovox {Concourse) 1 mif. 400 it by- r~ = . - =
pPass condenser, type 407 (I‘T-lm400 V) o RCHANDISE . PRICES GUARANTEED

18—1LR.C.-Durham {Lynch) 20,000 ohm, 1

watt metallized resistor, type F-1. FOR THE PAST EIGHT YEARS
19, 24—Acrovox (Concourse) 1 mf. 200 volt we have been supplying radic apparatus to “*hams’’ and commercial "“ops” in all parts of the world
by-pass eondensers, type 207 (PT-1-200 V). 2’:.'.:;'3.'«?.23«"@?’.’%1::;'.f.‘:,’.ﬁ{‘,"‘,‘,",':‘:,{,,:‘;;’ can buy everything they need from Harrison’s and save
22— Aerovox 1 Polymet} 00015 mf. miva eon- Being hams ourselves, we know just what apparatus is suitable f. t
ener i re 140 CMICITBr). INTELLICENT SERVICET” Sond s your arders amd o auitable for amateur use and we render you
ms&]il;g‘.c;;pil::r?mty'{):‘y;c:l) 1 meg. 1 watt T:{ByE§| AT PR]CESI "l‘{o FIT EVERY POCKET ROYAL MONITOR —
A Ik N -1. VT abe nredl befare b in t. tm] il
25—LR.C.-Durham  (Lynch) 50,000 ohm., 1 Vvl by lla R e : Gy METER
g ;. : o : 1. Special-—A good tube guuranteed by Harrison for five days.  Harrion's 20, 40, S0, and 160 meter  band.
watt metallized resistor, type -], careful testing nnd real five Jday munrantee insiirem good tubes, Dosdtivels Without Plug-in eoi
26—'36 type Secreen Grid Detector—Trutest | “etfer than any ather tube ing near the-e prires. With Tul t
id 2. ROA Laeswod—Fligh iuadity tubes of <uporior van-traetion hailt ¢ " e i er s 39.50
(AZ ehgl 5;1,:‘;,..; wafer-type socket. stund hed i, W Fwow that thewe tubes are GOOD and we Enmrsntee 160 Meter Band $1.50 extra
27— Eleectr: i . 50. 5 ; th for three h..
"12‘05 ad potentiometer, 50.000 ohms, type hem for |rI ++ minnth | ., , ' —General Electric Meters—
28-—Aerovox tPolymet) .00l mf. mica con- T"% Ss'"s'é 0 $| '1’; T.g{f,' "}";i m;‘,' 9"5;" T’.’"‘f-, Spe e, RO Lie. dore bl Y M B
ilenser, type 1450. 55 .62 .70 222 74 138 0 e T oS
29—Trutest (Gen-Win; Hammarlund) shart- | a4 .5z .60 240 43 -70 = .53 72 o oHg
wave type ILF. choke, ] 57 .62 10 200 .5 .27 .36 238 .62 1.20
yp 2 ] .62 T0 224 33 230 62 1.20
30—LR.C.-Durham  (Lynch)—250.000 «hin, 1 N 44 60 J80M .85 1.36 240 42 110
wittt metallized resistor, type I°-1. ;‘. ?g ';g g&“ ";s z.g: 215 T 1] Heavy D ty T ittin
31——A0rn\nx .01 mf. mica cond. type 1450, 12y .43 7 %+ . e a e - ey sting
; 2 B .70 227 a d 2 d .7
32—LR.C.-Durham (Lynch) 500.000 whm, 1 20 se 130 20 ;1 98 e 3 @ ticer. a2 e, Supply
watt metallized resistor, type F-1. Ux:;l'\ .:"!2 .4; 23l. .51 .15 281 .88 1.15 Volte nt 200 M AL %:::r:fﬂ-‘ #ani:.‘::.';h:::.-z'.uu“
33-—Acrovox 25 mf., 25 volt tubular dry elec- | 'V jag :4% Hs -ﬁii :22 ::gz l’:‘.“l‘ ;: }g Roduinier T wolthees, 346 Vo
trolytic condonser, type PR.25-25. 2008 .38 145 234 65 120 BH o 1.00  1.50 O oot
bl ower output pentede, type ‘42— Truytest ::'d i":-:.a“{uu‘a\m ul:n I on pro
(Allen) 6-Prome wafer type socket. ROYAL SHORT WAVE RECEIVERS |/ /" &

-$10. 95
€14 ateadier
0\1 eyrle pack will )

43

36—Trutest (Alden) TFour Prong wafer-type
socket for “Speaker’ connections. | 5l BRT Gie R
37, 38—Aerovox 4 mf. 500 volt dry electro-
Iytic eondenser, type G5-4 (TD eans).
39- Full Wave 'S0 type rectifier tube—Tiru.

veivers are made in six
models to suit your ju-
dividusl  requirements:
Two, three, four anl five

mt “eonatant, (Not
a5

I supily 245 01 47 rane-
re BA0 Vodts pure 120 at 110 Mils
o = Cuompletely  assemnbied

test (Alden) {-Prong wafer-type socket. [
, . . —ACly ery i be
40—Trutest flush-mounting power transform- :;ll'::l'w}( ll:rl;ll!::-:z 8 W orn $6.45
er, type 4C-1490. previoas issue of SHORT Power Crystals
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SCIENCE AND MECIHANICS is the finest acientific-
technical - mechanseai - conatruciional magazine in the fleld.
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After_readIng_ ¥Your first lssue you'l! agree with us

that EVERDAY SCIENCE AND MECHANICS s ail
that we elalm 1t to be, and better,

A FHos: of Interesting Scientifie Subjects—

RADIO CONSTRUCTION
TELEVISION METAL WORKING
ELECTRICITY PHYSICS
PHOTOGRAPHY ENGINEERING
AYIATION METALLURGY

WOODWORKING
AUTOMOBILES
PATENTS AND
INVENTIONS
NEW DEVICES

$l'. ¢ FORA

SOUND_ EQUIPMENT
HOUSEHOLD AND
SHOP HINTS

AND OTHERS

— YEAR
Mail Coupon NOW!

EVERYDAY SCIENCE AND
100 Park Place, New York. N.

i enclose herewith $1.50 for which you are to enier my
subserintion to EVERYDAY SCIENCE ANDP ME-
ClIANICS for One Year.

IVQECH ANICS SWC-133

Name

Address

CltF e somm—ms oo , Btate mmeemeeereass

| by a power amplifier.

| sistance R

PUBLIC ADDRESS AND

! and frasile.

SHORT WAVE CRAFT for FEBRUARY,

1933

Crystal Oscillators
By A. Binneweg, Jr.

(Concluded from January Issue)

Use of Crystal Oscillator as Trans-

mitter

A crystal oscillator of this type ean be used
to control the frequency of a transmitter. A
larger tube can be used in the crystal oscillator,
such as a type '45, which is cheaper than a type
‘10. It is advisable not to use over 250 volts
on a crysta]l oscillator for the reason that the
crystal may erack. For the higher voltages it
will be necessary to increase the voltage of the
“C" battery. The condenser, Cl, should ulso
have the proper high voltage rating. about twice
the plate voltage to be used in the escillator.
Normally, it will not be necessary to use a plate
condenser having a greater plate spacing, unless
very high voltages are used on the crystal oscil-
lator itself. When using a type '45 tube, the
filament will probably be operated from the light
gsocket through a transformer.

For greater power output, an amplifier must
be added to the ecrystal oscillator. Figure 4
shows & diagram of a crystal oscillator followedl
Normally, the amplifier
will employ a higher plate potential, so the re-
is used to drop the voltage to the
crystal tube to the proper value. The antenna
is coupled to the plate circuit of the amplifier
by any of the usual methods.

Short-wave transmitters operating at the high-
er frequencies use frequency doublers in order
to obtain a constant high frequency output.
For transmitting purposes, it is usually best to
purchase a erystal having a fundamental as
close to the desired operating [requency as pos-

sible. ‘The higher the fundamental frequency
desired, the more expensive the erystal itself
becomes. High-frequeney crystals are very thin

However, there is usually a con-
sidernble saving in apparatus if the higher fre-
quency crystals are purchased. since the ampli-
fying apparatus hecessary is less complicated.

The operation of frequency doublers is ex-
plained in the following: Assume a 160-meter
erystal. Such a crystal furnishes a 160-meter

wave to the grid of the crystal oscillator. The
plate circuit of the crystal oscillator is tuned to
the snme frequency. The first stage of ampli-
fication has its grid circuit tuned to 160 meters,
but its plate circuit tuned to 80 meters. If one
desires to transmit at 80 meters, the untenna is
tuned to 80 mcters and coupled to the plate cir-
cuit of the amplifier. For operation at 40 me-
ters. another stage of amplification is required.
The grid circuit of this stage would be tuned to
80 meters and the plate circuit to 40 meters.
The aerial would then be tuned to 40 meters
and coupled to the output of the second stage of
amplification. For higher frequencies, the pro-
cedure is similar, other siages of amplification
being employed. It is evident that, if a 40-
meter crystal were available to start with, much
expensive apparatus would be saved, offsetting
the increase in cost of the crystal itself. If the
output of the 40-meter crystal oscillator were
amplified. it would be necessary to neutralize
the amplifier, since the plate and grid circuits
are tuned to the same frequency. and self-oseil-
lation would result.

Testing Quartz Crystals

A very practical method for testing the eper-
ation of quartz plates is shown in Fig. A

QUARTZ PLATE

N
TWO - STAGE
710 BE TESTED

AUDIO
AMPLIFIER

1 |

Arrangement for testing quartz erystals.

7

¢

N
LB+
L]
]
4
|
[\QM 1OV, AC.
(I ——————,,
N & -

Crystal Oscillator with power amplifier.

metal plate is mounted on a piece of bakelite
and the plate connected to the tuned circuit of
a short-wave regencrative receiver detector. The
detector circuit should be followed by about two
stages of audio amplification for best results,
The detector should be provided with plug-in
coils covering the ranges in which the funda-
mental and desired harmonies of the crystals
fall. To test a quartz crystal, lay it on the
metal plate and, with the regenerative receiver
kept at the point of oscillation, vary the setting
of the tuning condenser C. When the fundamen-
tal of the erystal is crossed, a loud “plurp” will
be heard in the output of the audio amplifier.
By varying C over a large range, the harmonics,
and any other frequencies present, can easily be
heard. The crystals will give a fine loud musi-
cal note, just as the tuning condenser ecrosses
the fundamental frequency of the ecrystal. If
the erystal is being ground to a certain fre-
queney. it is easy to note the progress of the
work by using thiz method. It is not extremely
accurate but will find much use where other
methods cannot be used.

Short-Wave Operating Hints

(Continued from page 603}

7. A.C. hum in a short-wave receiver
using battery substitutes is often difficult
to eliminate. Certain types may be cured
by placing an R.F. choke with suitable
R.F. bv pass condensers in the "“B" sup-
ply unit’s filter circuit. This should pre-
cede the filter system (see diagram).

8. Always have several grid leaks on
hand as there is a great difference in
performance between various sizes.

9. When using a set with plug-in eoils
it may happen that the set is less sensi-
tive over that portion of the tuning range
where the variable condenser used for
tuning is near maximum capacity. If this

www americanradiohistorv com

is the case it is possible to wind an extra
plug in coil with its winding increased
40 to 50 per cent over that of the coil
mentioned above. By this method the fre-
quencies which were received when the
vartable condenser was near maximum us-
ing the first plug in ceil will be tuned
in near the minimnum capacity of the
variable condenser when the extra plug
in coil is used in place of the regular
one. The sensitivity of the receiver is bet-
ter when less condenser capacity is shunted
across the tuning coil and therefore better
reception will be had. This particular kink
was used very successfully on the Pilot
“Super Wasp” set.
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A Revolution in Therm.

ionic Valves
(Continued from page 606)
ven: Versuche mit einer Verstirkerrohre nach
dem Querfeldprinzip—i.e., Experiments with an
amplifier tube by the eross-ficld method). The
hook-up of the tube used by the auther is shown

in Fig. 3. F is the eathode: C, the concentrating
electrede; B1 and B2, the two deflecting plates ;
8, the screen and rest (polarizing) anode, and P,
the actual anode. Given proper voltages to the
various electrodes, the charactcristics obtained
are excellent and are:

coefficient of amplification, 2,000
stecpness, 3.5 MA/V

The tube, however, presents various incouveni-
ences.

Even if a streng grid current is put on the
two deflection plates (about .2 milliampere). this
can be very inconvenient for the use of the tube
as amplifier. Luekily the relative steepness is
much smaller and in general negative, henee the
charge imposed on the input cireuit can be made
zero by the introduction of a suitable series re-
sistance. There cannot be omitted the possibility
of redueing the grid current by 2 favoerable
agreement of the electrodes, as has already heen
done in the case of the cathode oscillograph, and
lastly there is the possibility of magnetic control
which definitely eliminates that inconvenience.

Much more serious, however, is the difficulty
of obtaining a concentrated peneil. In the tech-
nology of the low voltage oscillograph it is noted
that a sufficient coneentration is possible only by
leaving in the tube a small quantity of residual
#a3. In the case now considered the writer used
mercury vapor coming from a vacuum pump, the
pressure of which rerulated the mercury of the

bump on opportune cooling. Too low a gas pres- |

sure does not allow the attaining of a sufficient
concentration of the peneil, while too high a
pressure gives a pencil which is not very sensi-
tive to the external fields.

The useful
and that certainly constitutes the gravest incon-
venience. The construetion of the tube in this
way presents great difficulties for manufacture
on a large seale, and also the keeping of the re-
quisite degree of vacuum presents great techni-
cal difficulties. Another practical diffieulty i3
represented by the large number of electrodes
and the nced of a precise adjustment of the po-
tentials of the various electrodes.

All these difliculties are not insurmountable.
The technology of the cathode oscillograph has
recently rapidly progressed, and already today
it is possible to get better results than those de-
scribed by the author. Hence it is very probable
that in a very short time the last difficulty wilt
be overcome and tubes operating aececording to
these principles will be introduced into practical
use, zllowin® a gmreat advance in the fleld of
radio technology.—Radio per Tutti.

Talks 22 Miles on Light
Beam

(Continued from page 584)

light wvariations, changed the impulses
into electrical waves and then into sound.

Also at Lake Desolation was a short-
wave radic tranamitter so that the en-
gineers there could talk with Scheneec-
tady—Lake Desolation being without
telephone service-—and so the light-con-
ducted talk by Mr. Broun could be re-
layed back to Schenectady for stations
WGY and W2XAF,

In connection with the Lake Desocla-
tion program it was found that the sig-
nals could also be transmitted during

pressure will be eritical enough, |
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Attention! Radio Technicians

A Short Wave

Short \Vave'!;~
Switch

!

Switch for

—All Short

Wave Fans

Check these points on the ERY Switch—thcy prove EBY superioriLy

].- Sturdy  construction  permits 6. Exceptional low Contact Resist-
ganging any number of units into a ance is obtained by use of the best
strong, compact assembly. = silver plated bronze contact springs.

.

2. Compactness resulting in the
switching of intricate circuits in very
small space.

3. Fleaibility providing any variety
of circuit arrangements and contact
sequences desired.

4"- Negligible Capacitanee F ffects be-
tween adjacent switch circuits and to
ground.

O No Variable Effects. Compen-
sated high frequency eircuits remain
satisfactorily adjusted for any position.

/(/f«k
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Low Loss
ISOLANTITE SOCKETS
Designed expecially for
Television and Shori Wave sets
The FEby Lew Loss Isolantite
Sockets offer the most positive
and efficient socket operation
possible. It will pay every ex-
perimenter and designer to rely
on EBY sockets for perfect con-
tact. The difference in set op-

eration is readily noticeable.

fact.

Simplified hook-up eliminates all loose
or high resistanee contacts.

7- Common Ground Connection of
shaft, end plates and all electrically
inactive parts.

8. Insulation of the highest quality
between all eircuits and ground.

9' Swmooth Action and Positive
Alignment are obtained thru sturdy
construction and special design, fea-
turing the ball bearing snap action
giving positive, decisive switch posgition.

10- Universal Mounting with either
single hole threaded bushing or two
hole screw or eyelet mounting.

H. H.EBY MFG. CO.,INC.

Mail this Coupon

H. H. Eby Mfg. Co., Inc.,
22nd & Lehigh Ave., Philadelphia, Pa.

Scnd me complete catalog information and
prices on your new Short Wave Switeh and
vour Low Less Isolantite Sockets,

Name.

Address.

Atarararane

Short Wave Craft is_not e

sort of maga-

zine that you read and then discard.
Readers keep their copies for years us a steady
reference and thousands of letters attest to this

It is now possible o sare your copies and for

EaaRseNSESRsANSESGacsacnnsNenannannel

daylight hours.

‘‘Fssay’’ Contest Winners

@ THE essay contest on **What is an Amateur 7"
conducted by the General Engineering Corp..
of Charlotte, Mich., closed Dec. 15. The First
Prize was won by .J. E. Barrett, W6ABY., Tuc-
son, Ariz.; Second Prize by Chas. E. Winkley,
Jr.. Plymouth., Mass., and Third Prize to Victor
Soens, lowa City, lowa. First prize consisted
of a fine power-pack ; second prize was a 10,000
velt .000176 m. f. wariable transmitting con- |
denser; Third prize was a fine 45 henry filter
choke with 170 mills capacity and standing
5000 volts. |
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this purpose we designed a splendid binder for
you which holds twelve copies. 1t is made .of
bheury substantial material and is covered with
black grain leatherette. The name of the maga-
zine is stamped in gold on the cover.

An ingenious mechanical arrangement is provided
which makes it possible fo bold the copies ﬁl when
reading from the binder.

SHORT WAVE CRAFT Binder as de- $1 25
seribed, prepaid in the United States......

Canada and foreign countries 25¢ extra. We accept
money order, check, stamps or cash.

SHORT WAVE CRAFT (B)
98 Park Place New York, N. Y.
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NEW SENSATIONAL OFFER

Y RADIO

PAY FOR TRAINING
AFTER YOU GRADUATE

To a few honest fellows I am offering an
opportunity to get a training and pay for
it after they graduate in easy monthly
payments. You get Free Employment Ser-
vice for life. And If you need part-time
work while at school to heip pay expenses,
we'll help you get it. Coyne is 33 years
old. Coyne Training is tested—You can
find out everything absclutely free. Just
mail] the Coupen for My Big Free Book.

Jobs Leading to Salaries of
$50 a Week and Up

Joba as Designer, Inspector and Tester—
as Radio Salesman and in Service and In-
stallation—as Operator or Manager of a
Broadcasting Station—as Wireless TR
tor on a Ship or Airplane, as a Talking
Picture or Sound Expert—Hundreds of
Opportunities for fascinating Big Pay

10 Weeks’ Shop Training
AT COYNE IN CHICAGO

We don’t teach you from books. We teach
you by Actual Work on a great outlay of
Radio, Broadcasting, Television, Talking
Picture and Code equipment. And because
we cut out useless theory, you get a prac-
}  tical training in 10 weeks.

TELEVISION

Is Now Here!

And Television is already here! Soon there
will be a demand for Television Experts!
The man who gets in on the ground floor
of Television can have dozens of opportu-
nities in this new field! Learn Television
at Coyne on the very latest Television
equipment.

Talking Pictures
A Big Field

Talking Pletures, and Public Address Sye-
tems offer golden opportunities to the
Trained Radio Man. Learn at Coyme on
actual Talking Picture and Sound Repro-
duction equipment.

Get the Facts

Don't spend your life slaving away in some
dull, hopeless job! Don’t be satisfied to
Work for a mere $20 or $80 a week, Let
me show you how to make Real Money in
Radio—the fastest-growing, biggest money-
making game on earth! Get my big Free
book and all details of my pay after grad-
uation offer. Mail the coupon today.

H. !::. LEWIS. President
Radio Division, Coyne Electrical School
500 8. Paulina St., Dept. 23-2K. Chleago, IR.

Dear Mr. Lewis:

Send me your big Free Book: details of your Free
Employment Bervice: and tell me all sbout your spe-
cial offer of sllowing me to pay for training on easy
monthly terms after gradustion.

Name
Address
City

State... .

| being recommended for stability.
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A Navy Type Crystal Holder

{Continued from page 600)

The smaller dise and the large disc which has
the countersunk holes form the contact surfaces
which “sandwich’ the erystal, and uccordingly
one side of each must be ground perfectly flat
and smooth. This is done by hand, using fine
carborundum dust or valve grinding compound
on a flat glass surface, and rubbing the plates
with the finger tips in a circular motion. The
side of the large disc which is NOT countersunk
will, of course. be the side to grind.

Upon completion of the wrinding, the contact
surfaces should be thoroughly cleaned with gaso-
line, and the holder is then ready for assembly.

First, secure the twe jacks in place and tin
the ends protruding into the shell. To one, sold-
er a Bi-inch lenszth of very thin shim brass or
copper. about tsi-inch wide. Bring the free end
down the inside of the shell and fold it over the
bottom edre of the insulating shell. This will
form contact with the bottom contact plate of
the holder, which may now be placed in pozition
and the three 41/40 machine screws put throurh
it and the shell. The short picce of copper
braid is then soldered to the UNGROUND side
of the small disc, about in the center. and the
other end of the braid soldered to the remainine
plug, inside the shell. Care must be used in
soldering to the small dise, in order that the job
may be done quickly without overheating the
plate, which mixht cause it to warp glightly and
affect the contact with the crystal.

Axain wiping off both hrass contact surfaces

to make sure that no finser grease or other for-
eign matter has sciled them, the holder is now
ready for the crystal. which may be dropped
gently on to the bottom plate. with the smaller
disc resting on the upper surface of the quart
It will be found that the weight of a brass disc
1% x 34 inch is approximately 1% ounces.
which is just the correct pressure on the crystal,
without additional springs or other mechanisms.
Furthermore, erystals of varying frequencies
(thickness) may be used in the holder with
assurancs that the pressure will always be the
samc on any crystal, which would not be the
case with spring tension applied.

The cover plate may now be slipped over the
protruding screws in the upper edre, and the-
thumb nuts run on, and our holder is now com-
plete and ready fur use.

Should the holder be u-ed where there would
he danger of occasional yough handling, which
would cause the upper contact dise to ride up
and down in the holder, the space between thy
upper contact disc and the cover plate may he
Yightly packed with abrorhent cotton.

‘The accompanying working drawings illu~-
trate the caonstructional work in detail, and
should he clogely followed. ‘The writer ha

made up a number of these holders fer the use
of hims¢lf and others, and all have given per.
fect satisfaction, Considerahle may be added
to their appearance by bufing the brass or
nickel plating,

N @)~

A 5-Meter S.W. Superheterodyne

(Continued from puge 595)

| contributes to the execllent freguency stability

of the oscillator. The sereen-grid being at pround
hotential  (R.F.) necessitates operating  the
eathode above ground. This is completely satis-
factory and when using uni-potential cathade
type tubes having indirectly heated cathodes, no
deleterious effects can be detected by havinz an
R.I>. notentinl difference between the catiode
and heater. Although it might seem that the
cathode-heater capacity might interfere with the
satisfactory functioning of the circuit it com-
pensates rather than incapacitates the frequeney
stability during the warming up period of the
tube. A slight varying of the oscillator fre-
queney with deteetor tuning has been noticed
when using the fundamental of the oscillator;
however, this can be eliminated by using the
second harmonic of the oscillator to heterodyne
with the incoming signal frequeney to create
the intermediate frequency heat.

Carcful shielding of course is necessary if the
oscillator is to be operated at full efficiency,
sinee any coupling of the oscillator tuning cir-
cuit will defeat the excellent qualities of the
system.

The coil data are given in table 1. The con-
denser C-2 determines the approximate fre-
auency while the trimmer condenser C-3 acts as
« vernier adjustment. Eventually when ultra
high frequency super-heterodynes become as
numerous 88 the rewgular broadcast variety, the
receivers will then be truly single control. The
vernier, however, is not a serious hardship to
endure and without it the performance woull
surely suffer. The screen-grid voltaxe should be
approximately 67 to 90 velts, the lower value
The value of
the gridleak should he 100,000 ohms for best op-
eration.

Now that the degree of electrical stability far
surpasses any other oscillator combination, it be-
hooves the experimenter to exercise particular
care in the mechanical construction to insure
rigid mounting of the component parts which
might affect the frequency stability. If ordinary
precautions are taken in the construction of the
oscillator, even the dyed-in-the-wool experiment-
er will witness a thrill at the stability of the
electron-coupled oscillator,

Intermediate Frequency Amplifier
The choice of an intermediate amplifier i® one

| of all importance, sinee the main characterictics
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of the receiver are obtained in this section. The
intermediate frequency must be low enough so
that sufficient gain can he realized with a ood
dexree of selectivity, The frequeney character-
istic of course must also be considered, other-
wixe the quest for selectivity would result in
undue attennation of the hizh audio frequencics
and poor yuality would obviously result. How-
ever. there is another consideration to he taken
into wecount in ultra high frequency work. Sup-
pose the Intermediate frequency was of the order
of 400 ke. and the oscillator tuned to a fre-
quency of 40,000 ke. It can readily be seen
that a variation of only 0.01% in frequency
would antount to so much that the resulting
frequency would not be amplified by the
highly selective intermediate stages.

Now. let us suppose an intermediate frequeney
of 1,750 ke. or thereabouts was chosen. The per-
centare allowable variation in the oscillator fre-
quency could obviously be mueh greater, without
affecting over-all performance.

The intermediate frequency finally adopted in
this application was 1.750 ke. I.F. transformers
may be purchased already built, er the experi-
menter may build hi= own. In the latter case
the coils from a short-wave receiver covering
this band will be satisfactory. Small Isolantite
dielectric condensers may be substituted for the
larger air condensers formerly used for tuning,
The I.F. amplifier in reality is a fixed-tune
radioc-frequency amplifier and its design is not
unlike any other R.F. amplifier covering this
band. Such circuits are not o selective that the
fdelity will be impaired by side-band attenua-
tion. This applies only to sound reception; the
requirements for television reception are some-
what more stringent.

Second Detector

The second deteetor for voice reception is of
the orthodox plate detection variety. A B7 tube
is employed in a ecircuit designed particularly to
eliminate deteetor overloading. This scheme
does not entirely eliminate detector overloading
in the strict sense of the word, but it does
greatly extend the usable range of inputs to the
detector, without suffering an appreciable re-
duction in rectified output. This particularly
applies to signals of low percentare modulation
which heretofore have given the most trouble in
detector circuits.

Figure 2 shows the essential eircuit in its
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simplest form, together with a graphical ex-
blanation of the how-.and-why of the improve.
ment. C-1 and R-1 are chosen so as to have =
time-constant of greater duration than the pe-
riod of the lowest audio frequency to be repro-
duced, yet sufficiently short in duration to follow
the variations in amplitude of the meodulated
carrier. C-1 must also be of such a value that jt
will have no effect upon the tuning.

Figure 2-A shows a typical grid-plate char-
acteristic of a power detector. Point a-o rep-
resents normal bias with no signal applied. Upon
the reception of a modulated signal (50% mod.
shown) this point moves to a-1 and rectification
takes place, giving the audio frequency com-
ponent in the plate circuit as shown. Such a
signal would result in the same output in
either a straight bias detector or the modified
circuit used here. Now let us consider n very
strong signal which would normally overload
the detector. With the normal circuit the ef-
fective grid bias is increased from a-o to a-1.
This, however, is not sufficient to bring the
envelope of the modulated wave on the slraiyht-
line portion of the tube characteristic, with the
result that the audio output A-1 suffers severe
distortion, Note also that the amplitude s
greatly reduced.

Now consider the modified cireuit. When Zrid
current flows a voltage drop oeccurs across R-1,
thus causing the bias point to shift to a-2. This
results in a much greater amplitude than before.
although with slight distortion. A eclose ex-
amination will show, however, that the distortiop
is more symmetrical and certainly less severe
than that of A-1, without the decrease in ampli-
tude experienced hefore. The voltage built up
across R-1 can be returned to the LF. srids
through de-coupling resistors to effect further
limitation on very strong signals.

Typical output curves with and without this
cireuit refinement gre shown in Fig. 3.

Output Stage and Power Supply

The output atage of this receiver is left en-
tirely up to the individual. The author prefers a
single "5 tube for ordinary use. This can be used
to drive a pair of 16s in push-push (class B)
amplification, if the sound output is inadequate.
The schematic diagram clearly shows the eir-
cuit and constants used, and needs no further
explanation.

Part List—Five Meter Superheteredyne—Vaice
Receiver
Required Iterms
3—Coils—I.-1, L-2, L-3, see table.
3—I.F. Transformers, zce table.
Co.)

(F. W, Sickles

Short Wave Receiver
in a Cigar Box
(Continued from page 591)

phone binding posts, to the terminals marked
phonograph on  the broadcast receiver. The
aerial and fround are left on the short wave
receiver and tuning is (one on the same.

As for results this little receiver using a
ground for an aerial. a Wil-phone station gt
Hartford, Connecticut, was reeeived QSA 5, R
6-7 and also W40C: a phone station at Durham.
North Carolina, was QSA 4, R 6 at Detroit,
Michigan, in the daytime. The copper screen
uwsed as an aerial in the lid of the cigar bhox
works very satisfactorily at night.

1—50 mmf. tuning condenser.
1—.00035 mf. regeneration condenser.
1—.0001 mf. fixed wxrid eondenser.
1—20 mmf. antenna condenser.
1—8 megohm yriil-leak.
2—tube sockets.
Grid coil, 24 turns on old tube base.
‘Tickler coil, 18 turns. spaced %” from serid cail,
1--UX-199 tube.
1—filament switch.
i—binding pests.
l—vernier dial.
Cigar box 10%" x 51" x 28~,
I—piece of copper screen 9%~ x 67",
1—piece of wood §5'.” x 264" x 157,
1—strip of leather 9” x 5" x %~ for the handie
Miscellineous nuts, bolts, wire. ete.
2—flashlizht cells for the "A" battery.,
1—221% volt B battery.
—Grorge W. Bunce, Olmated Falls, Ohin,

RAW A.C S.W. Receiver

By Robert Eilenberger, New York City
(Honorable Mention in Set-Builder's Contest)

@® THE set that [ finally constructed after

several months of experimenting with va-
rious circuits and parts, is a "two-tuber,” using
rai- A.C. on the filaments of the "27’s and two
or three “B” batteries for a quict plate supply.
The circuit employed was chosen mainly because
of its high selectivity and sensitivity.

A Hammarlund .00014 mf. "“Midline" midget
condenser is used for tuning, while a Pilot .0001
mf. midget condenser controls rewreneration. The
50,000 phm resistance is emnloyed as a volume
control. For plug-in coils, the Dresner type is
recommended. because they are small and the
forms are threaded. For an audio transformer,
the Thordarson type R76 is used. 'The filament
transformer is home-made. having been rebuilt
from the power transformer taken from an
Elkon tapering trickle-charger.

Incidentally.,  both  transformer
grounded,

cages are

Liat of Parts

Cl—Hammarlund 00014 mf. “Midline” mideet
condenser

C2-Pilot .0001 mf. midget condenser

R2 Centralab 50.000 ohm resistance

AFT—Thordivson  R76 audio frequency
former,

L1, L2- -Dresncr plug-in eoils (Gen-Win)

PT~ Filament transformer, 214 volt

2—five-prong tube sockets

I—four-prong coil socket

SW—Pilot power switch

R Pilot 20 ohm center tapped yesistance

Ci—Sangamo .00025 mf. mica grid condeuser

R1—Aerovox 2 megohm grid-leak

C3—Variable antenna counling condenser

RFC—Radio frequeney choke, 85 mh.

R3--2000 chm metallized resistor

1 Pilot knob (for volume control)

1—"KK™ knob (for power switch)

2—"KK"” vernier dials—0-100% and 100-0

Ci1—1 mf. bypass condenser

1—alumjnum panel 12”x7"

3-ply veneer subpanel, 6% "x10%; "

2-—subpanel brackets, 2”xg®; "

Binding posts. hardware, ote.

1--Carter midget phone jack

I- Pair of Baldwin tyne “C" enrphones

trans.

u

——

TO AMPLIFIER
10y,
A

Photos and heok-up of the Eilenberger A.C.
5-W, Receiver
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™ONLY

'WORLD-WIDE

'Radio Magazine!
| _____.—-——'_'_'_.-._._

'

L - 1
Furopean radio publieations are abounding with
new circuits and new radio developments that
have found their way slowly over to the United

States. The reaxon is gince there is such a
tremendous amount of original radio engineering
#oing on in this country, there has been no pub-
lication that catered to the foreign developments,
All the American radio publications must report
the American aetivities first and, as a rule, have
no room left for what is going on in Europe.

Mr. Hupgo Gernsback conceived the idea of
bringing to American readers a totally different
radio publication, the like of which has never
been published before; and the result is RADIO
REVIEW AND TELEVISION NEWS.

This is not entirely a new magazine: it is.
really. two magazines in one. A section devoted
te television has been retained. which wiil report
in every issue, the major American and FEuropean
television advances; but the big, front seetion ix
given over to an international radio digest. This
makazine. therefore. will perform the funetion
that, for instance, the LITERARY DIGEST is
serving in liternture, You may not be aware of
the fact that there are ~ome 160 radio publica-
tions printed outside of the United States: but
from ail of these publications RADIO REVIEW
is extracting the best—the Radio Meat—whiclh
you want.

RADIO REVIEW AND TELEVISION NEWS
shows you # true perspective of what is foing on
in radio all over the world. It gives you hur-
dreds of new radia hook-ups. speeial circuits,
new time-saving kinks. new money.mnking idea.
galore, You will find here the latest radio cire
cuits and sets from France, Germany, England,
italy, Russia, Norway and even Japan.

Dozens of transintors have been busy to make
each isue of the new combination mawgazine =z
memorable one.

Features of the Current Issue:

Bulld Your Own ‘“Theremin'*-Electrte Ausleal Fnstrument
A Rawl Pu~s Filter to Imiprove Recelver Helectivity
Complete Cryaal Receiver jh oo Tobaceo Can
Modern Tuping Coil Practice
Hiuts on Tone 1 orrect lon
The Srreen Grid Tube
Matehing the Loud
Notes on Gang Tuning
The “"Volume Speuker
Italin Kinks
Redlew of Ameriean Radlo Magazines
Drlgest of Radlo Paten(s
Alwo:  enlaremil  television
ircuirs and opersting hint-
Clip and Mail Coupon Today!
RADIO REVIEW AND TELEVISION NEW
@ax Park 1"l ALY A

A Detectar

sectlon  contalnlng  numerons

New Yark ity (OMark X In Sduare Which Offer
You Desdre)
CGentlemen;

O A< per your special after, T enelose $1 (Can
ada and Forelgn $1 3 for which enter my suli-
sription to RANDJO REVIEW AND TELEVISION

|
i
|
|
: NEWS tor ane vear,
|
|
|
I
!
1

L] Send me  the current jeue of RADIO RE-
VIEW AND TELEVISION NEWS. tor which 1
enclgse 2he (10 8 crunp: or coln arveptedr with
the full understamdine *hat i T do jot like tl
magazine yon will retund the moaney

NXaume

Address ...

City and Nt

-
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AERO

INTERNATIONAL
ALL WAVE 11-TUBE

SUPER-HETEROD YNE DE LUXE

Completely Assembled
With 2 Malched Full

oo 92975

Speakers

At last! World wide re-
ception at a sane_ Pprice.
15 to 550 meters. Besides
the regular broadeast
band, it brings in for-
eign programs, amateurs,
sea and aeroplanes. ne
in coils. Latest supers

police ecalls, ships at

dial control. No plug

phonie tubes.

AERO 4-TUBE MIDGET

$10.95 less tubes
2.95 kit of tubes

The lowest priced quality
Midget Receiver on the mar-
ket today. Very selective,
brings in long distance like
local stations.

AERC S.TUBE MIDGET. .$11.90

AERO &TUBE MIDGET.. 1850
AERO WORLD WIDE
ITube SHORT WAVE

35 9 SET for Head-
a phone Operation
Listen in DIRECT to Lon-
don, Parls, Berlin. Buenos
Alres und other broadcast-
{ng siations throughout the
world via short waves. Your
ordinary recelver cannot tune
in these low wave stations.
WORLD-WIDE RECEIV-
ER gets 15 to 500 meters.
Aero 2-Tube Short Wave Set
§8.75. The same as above
tet but 1t has 1 stage of Audio Frequency added to 1t

Write for Complcte Catalogue.

CHARLES HOODWIN CO.

4240 Lincoln Ave., Dept. A17 Chicago

WHICH CONTROLS YOU?
Science says that the chemical elements compos-

ing a man's bedy may be bought foc sixty centy at
a pharmacy shop. But the real part of you is the
infinite, creative power within—it makes YOU s
fiving, wvital being.

By the proper use of this creative, sleeping force
within you, you ¢an DOMINATE YOUR LIFE
an ASTER THE CONDITIONS WHICH
SURROUND YOU., The Rosicrucians have shown
thousands of thinking men and women how to use
this infinite power. Learn to ditect the inner
processes of your mind,

This Free Book Explains

The Roscicrucians will send the SINCERE
SEEKER a f{ree copy of the new book, *“The
Wisdom of the Sages,” which tells how you may
become a student of these age-old truths,  Address
e letter (not a postcard of curiosity) to:

Scribe W Y B

ROSICRUCIAN BB(C)THERHOOD

=
SAN JOSE. CALIFORNIA
Just & reminder—The Rosicrucian
Brotherhood is NON-REL1G10US
The ‘Two Qutstareling  Books of the Yearl
““How to Build and Operate
SHORT WAVE RECEIVERS”
“How_ to Become an

AMATEUR RADIO OPERATOR
and Secure a U. S. Government License’’

50c EACH

order or stumps &t once.

T WAVE CRAFT
98 Park Place. New York City

Send _money
SHOR

SHORT WAVE CRAFT for FEBRUARY,

1933

Will Short-Wave Heat Effects Cure
Human Ills?
(Continued from page 585)

| static induction effect. may be as easily inter-
preted as our experience with radio waves and
antennas. We think of the radio antenna as
picking up the magnetie field changes. but the
two changing magnetic and static fields are
closely interlocked. The fact is that the heat-
ing of such resistances as those of agueous so-
lutions in the static field of alternating circuits
becomes very considerable when the frequency
of alternation reaches the ranges above ten
million cycles. The more nccurate determina-
tions of relation between frequency and resist-
ance in such cases, and with reference to the
significance of the dielectric constants, have
been shown by various writers, such as Patzold
and MecLennan.

Miss Hosmer in 1928 studied the effect of the
radio field upen salt solutions contained in glass
tubes placed between condenser plates which
were connected to the radio power supply. It
was found that the salt solutions were heated
in the field, and that solutions of equal electrical
resistance heated at the same rate. regardless of
the salts used. Solutions similar in their con-
stitution to the blood were particularly studied,
and it was found that effective heating oceurred
in a range of nlternating frequency of the order
of fifty to ten million cycles, or six to thirty
meters wave-length. Experiments were also
made with solid jellies, to determine the extent
of their heating in the field, and also to db-
serve the remarkable phenomenon of orienta-
tion between the plates.

This henting effect was found to be much more
general than a mere application of the field to
salt solutions might indicate. Apparatus of the
type described by De Walt and by McLennan
was found to permit a variation of the heating
effect in the resistor with the variation of os-
cillation frequency in the circuit. MelLennan
and Burton, indeed. have shown the mathemat-
ical relationships which explain the dependence
of the rate of heating of the resistor upon its
electrical resistance (for dilute solutions). They
have shown that the frequency of the electrical
oscillations for maximum heating edn be ex-

pressed by the formula .- =1 where C is the

conductivity and K the dielectric constant of
the resistor, and n the frequency. More general
mathematical studies of sueh heating effects have
been made by Christie and Loomis, Drake,
Pierce. and Dow, Patzold, and a general treat-
ment of the subject by Schliephake was pub-
lished in Germany in 1929.

When we tranaferred our attention from salt
solutions to living matter. it seemed wisest at
first to work with nen-human material—in-
sects, mice, rats, rabbits, and other animals.
Alternating current of several hundred thou-
sand cycles, to be sure. had already been used
therapeutically, contacts of one sort or an-
other being always attached directly to the
person or animal treated. In these interesting
cases, it scemed probable that the contact re-
sistances and differing specific resistances of
various parts of the body preduced unevenly
distributed heating effects —a condition well de-
lineated by Westermark and by Schliephake.
Because of this. and becnuse we were not per-
fectly certain that internal high-frequency heat-
ing mirht not produce far-reaching, but subtle,
ill effects similar to those obtaining in some of
the early X-ray exposures, we preferred to ap-
proach the subject of human therapeutic treat-
ment with caution.

We soon found that all animals could easily
be killed in an intense radio field, but only after
evidence of overheating. so that death was ap-
parently due to passage of the thermal limit
of viability. Small insects sueh as fruit-tlies,
when submitted to fields of a few watts of
radio energy, apparently died instantaneously,
and the deposition of moisture from their bodies
on the walls of the tube near them indicated
that death was due to overheating. When the
same insects were exposed to the field in the
dormant condition produced by a surrounding
temperature of zero degrees Centigrade, it was
possible by ecareful manipulation to revive them,
and to make them fly about in the zere air
\ exactly as though midsummer temperatures pre-
vailed. A slightly greater energy application
killed them. Throughout this work, quartz
| tubes were used. it being found that glass it-
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self heated in the fieki—an effect perhaps due in
part to absorbed moisture.

At about this stage of the work we became
acquainted with the remarkable work of Dr.
Wagner-Jauregg, of Vienna, who had made a
fundamental clinical rescarch on many cases
of paresis by using fevers. He had employed
particularly a malarial infection, and thereby
had produced at least 30 per cent recessions
of the paresis. It naturally seemed desirable
to apply the radio fever in place of the infec-
tion. Dr. Carpenter took up work on syphilis
in rabbits, and later. arter it was evident that
no danger was involved, extended his work to
include humans. In the meantime, the work of
other researchers on the physiolegical and biol-
ogical changes brought about by radie heating
_notably that of Dr. Knudson, of Albany—
gave increasing confidence that experiments on
humans might be safely carried out. So work en
a “fever-machine’” was extended, and it has been
found possible, with inecreasing perfection of
design, to control rises in human body temper-
ature as great as 8.5 deg. F.

A powerful tool was thus placed in the hands
of medical men in the combating of various
discases. such as syphilis, in which excessive
body temperature may be an alleviant, or even
a cure. Such work, however, can be properly
done only by experts in well organized institu-
tions. Several such institutions, having learned
of the preliminary researches, requested loan
of experimental apparatus. This seemed the
best way to earry out the clinieal studies. It
was logical to attack immediately the identical
disease which had yielded to the malarial treat-
ment. The New York State Psychiatrie Insti-
tute, already using that method, were willing
to use the electrical process, and an outfit was
loaned to that institution. Some of their re-
sults have been published. Other organizations
have been loaned other outfits, and the plan
has., in general, been one of supporting or as-
sisting the researches of experts already ac-
quainted with the field of paresis or some kin-
dred disease where internal heat might be “in-
dieated.”” In this way sufficient data have al-
ready been obtained to warrvant further work
along this line.

Arthritis, as mentioned, seeems to lend itself
well to this work. and several experts are ac-
tively experimenting. Dr. Sehliephake has re-
cently published accounts of favorable experi-
ments on surface malformations such as boils
and carbuncles, and on such swellings of joints
as oceur in certain arthritis troubles. Several
friends made use of our apparatus in the study
of tumor growth under controlled temperature
in the mouse and rat. The results here were
not promising, however.

It developed through the experiments in hos-
pitals that there were studies of internal body
or joint heating which might be made of value
without producing & fever for raising the tem-
pernture of the whole body above the tempera-
ture produced by its normal control mechanism.
For this reason a number of smaller short-
wave generating outfits have been made by
whieh induced local heating, as within arm and

ieg joints, is saccomplished. Several elinical
centers are now aperating in this way.
The work also soon raised the interesting

question: Can the heating effect be "“focussed”?
There are at least two ways of localizing, more
or less, this energy application. One is by the
shape. size and pesitions of the condenser plates,
because the greatest heat eflect, other things
being equal, is where the field is the most in-
tense. Another way consists in eontrolling the
frequency so as to fit the particular specifie
resistance of the part concerned. Not much has
been done in either field, but it was shown by
Hosmer that while aqueous solutions of different
salts and equal resistances heated equally, there
was for each frequeney a particular resistance
or salt concentration which heated most rap-
idly. A tadpole in water which heated but
slightly alone caused heating of the water be-
cause of the tadpole’s rise in temperature when
in the water.

Schliephake has made ecomparisons between
the rates of heating of various parts of the
body, like fat, bone. muscle, ete., when sub-
mitted to diathermy as commenly applied
(using contact-electrodes), and when submitted
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to the radiothermy here described. This selective |
method has been well ijllustrated by a rmentl
article by McLennan and Burton, in which the

local heating diiferences in dead flesh in this |
static field have been disclosed very ingeniously

by changes in the colors of thermo-sensitive |
organic dyes.

In all such work g£ood judgment and careful
planning are necessary, and it has been our
plan to depend entirely upon the medical or-
ganizations using the outfits to report their
results, and that without undue haste. As sim-
ilar devices are also now in use in European
hospitals, it is probable that their value for
the diseases in question will scon be determined.

The question of action of radio energy, as
distinct from simple heating, upon miero-or-
ganisms, bacteria, transplanted tissue cells, etc.,
is very important. A number of workers have
undertak»n researches with this in mind, but |
so far as we know the results might be attrib-
utable to the specific effects of the rise in
temperature of the body or culture medium in
which the living matter was planted.

As the methods of produetion of radiant en-
crgy of shorter and shorter wave-lengths in the
unexplored “radio” region are extended, such
experiments will probably have to be repeated.

{A paper prescnted al the International Fler-
trical Congress, Paris, Franee, July 4-12, 1932.)

Power Unit for S-W

Receivers
(Continued from page 599)

Now with small wooden wedges tighten the
laminations in the coil opening. Four of the
brackets in Figure 3 and four clamping strips
Figure 4 are made 1-16 inch thick brass or
aluminum  strip.  Using No. 6-32x1%% inch
screws clamp these to the laminations with the
~trips on each side of the jointed ends of the
core. The long brackets serve to mount the
transformer to the base.

Buy or Make the Choke

A very satisfactory choke ecan be made., one
having & high inductance, as the current is rela-
tively small. Using a bloek of the same length
but ¥ x5% inch instead of 3% inch square as
for the transformer, cover with paper as before:
also use the strips of tape for binding the ecil
Solder a lead to the No. 36 B. & S. wire and
wind at random 7,500 turns of this wire on the
block. Put a lead on the end of the wire and
bind the coil with the strips of tape. Remove ‘

the block and dip into the hot parafin. The
core is built up of forty laminations, but all of
the “E” laminations are put into the coil from
the same end. The straight pieces are stacked
up in a pile and clamped to the open end of
the core by using four more of the strips shown
in Figure 4
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NORDEN-

AUCK—

The New

Announces

Admiralty Super-1:

MULTI-WAVELENGTH SUPERHETERODYNE

A NEW

No longer is radio reception restricted. The

New Norden-Hauck Admiralty Super-15 opens

ENGINEERING

up a vast new world of entertainment. Hear

the voice of the tropics . . . music of strange

TRIUMPH

16 of the latest type tubes
are used in the ADMIR-
ALTY SUPER-15. Smash-
ing power with keenest se-
lectivity and complete tone
fidelity arc the outstanding
features of this new and ad-
vanced Recciver. A preci-
sion laboratory instrument,
Reliable performance guaran-
teed.
tion.

Navy style construc-

native instruments . . . foreign tongues; a
twist of the dial and swing from Australia . ..
the bottom of the world, to Java, Siam . . . the
intangible, mysterious spell of the Orient. An-
other change . . . and there! London . . . and
now to Paris, Berlin, Rome, Madrid . . . the
world is actually at your fingertips. This is the
real Romance of Radio.

The Admiralty Super-15 is the finest instru-
ment Radio Engincers have yet conceived. It
offers super-sensitivify to bring you the pro-
grams on the air; su per-selectivity to bring you
the one station desired, excluding all others;

super-fone quality to bring you the program

* k Kk Kk * %

just as it originates at the broadcasting station.

Com plete literature sent on request. Address

n e e | Norden-Hauck Electric & Manufacturing Co.
402 Cherry Street, Philadelphia, Pa., U. S. A.

“Builders of the Highest Class Radio Apparalus in the World”

choke, select one of high inductance—the direct
current resistance can be as much as 1,000
vhmas.

A mounting base for the parts is shown, with
dimensions, in Firure 1. Make this of 1-16-
inch thick aluminum. The large hole is for the |
tube socket. The two % -inch holes mount the
two electrolytic inverted condensers. Place the
transformer and choke in position and mark for
the holes from these. Drill holes for bringing
the transformer leads and the choke leads under.
The eonnections are very simple and are shown
in the hookup diagram. The cathode terminal on
the socket supplies the high voltage, rectified
current to the choke. Tie both grid and plate
terminals to one end of the 1.700-turn winding,
Only one connection is to be made to the elec-
trolytic condenzers, this being shown as the
center on each one. The can is shown grounded ;
this, as all other such symbols denote that the
point is to be connected to the base if not
already in asscmbly of part., Use a rubber-
covered hookup wire for all connections. The
twenty-four turn winding made up of number
18 wire connects to the heater terminals on the
socket. Leave two long, twisted leads from the |
other heater winding to connect to set. |

Shielding the Unit [
A sheet of 1-32 inch aluminum 14x18 inch
should next be cut as dimensioned in Figure 5.
The hole is for mounting the voltage control re-
sistance. Bend along the dotted lines, taking the
flap edges first. A straight edge will be very !

New Way to At
Learn the Code Home

Make Your

Own Records

Easy to Make
Easy to Read

with
The NEW’
MASTER =

The only instrument ever produced that will record
vour own zending in visible duta and daxhen and then
repeat it to pou audibp on headphones. Revoln-
tionizes the teaching of code—maken learning eany.
fascinating and rapid. No experience required.
Designed for U. 8. Signal Corps. Murvelons say
radio and electrical engineers. Loaned with Complete
Code Course without additional cosi. Write today
for folder 8W-2 giving full details.

TELEPLEX CO., 76 Cortlandi Street, New York, N. Y.
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St. Charles

Block

An Entire

On the Boardwalk
ATLANTIC CITY

A Smart Hotel in
America's Smartest Resort

resort. Tt i= a health resort, to D
seaxol with great satisfac.
tion and loasting  benefit. Oecan  ale awd
~nnshine are “on tap'* twelve months In
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with every comfort anmld convenlenee, superh

meals, a progrica of guest-entertanlninent and
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lantie City's healthful winter elinate,

European or American Plan

French and German Cuisine

Noise Reduction
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Only
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Transposed Transmission Line
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looklat

FREE WRITE
LYNCH MANUFACTURING
. COMPANY

T Ge ors Bldg., Mew Yark, M. Y.

Less than one hour of high line voltage over-
loads vital radio parts—causing crackly
noises. AMPERITE autoumatically regulates
voltake—prevents noises and burnouts.
AMPERITE mJikes peplucernent 1
o ulator~ tor Aajestie, Bron-wick an
. all uther at

Send £1.10 to Dept. SW-2
for sample and sales he!p.u.
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, VOLTAGE CONTROL

SHORT WAVE CRAFT for FEBRUARY,

useful if clamped to the bending line, then the
aluminum may be easily formed around this edge.
With four sides bent up rivet the flaps to the
adjacent sides with small rivets or eyelets, Next
drifl four holes in the bottom to line up with
thode in the corners of the mounting base. In
mouunting the assembled and wired unit into the
shield use number 6-32x1Y% inch screws with a
1 inch spacer under the base to give ciearance
t> the parts under this base. If the variable

| resistance has its arm connected to the mounting

stud this stud will have to be insulated from the
shield by the use of fiber washers. A cover for
the unit is made of the same material from
which the shield was made. Using a piece 4x8
inch cut one-half inch squares out of the cor-
ners and bend the sides up 80 that the cover will
slip over the shield tightly.

Testing

Using a '27 tube a test was made on the eom-
pleted unit to determine the actual output at
various current loads. A milliammeter and a
high, variable resistor were placed in the lead of
the unit for taking these measurements. The
voltineter was of the high resistance type and
was put in circuit from the tap to the minus
connection. After setting the external variable
resistance <o that the current read was 5 milli-

1933

amperes {mils) the voltmeter gave the voltage ans
176 volts. Another setting at 10 mils gave a valt-
age reading of 165 volts; at 14 mils this hal
dropped another & volts to 160. These reading-
will go to prove that this little unit is entirely
capable of handling most of the converters ant
short wave tuners. The ’27 tube used for reeti.
fication is very inexpensive as also are the tw.
electrolytic condensers,

List of Material

Ninety Laminations (Type E-1-3 Allegheny
Steel Co., Brackenridge, Pa.).

Two Electrolytic Condensers (8 mf.) Cun-
course, Aerovox, ete.
One 50,000-ohm wyariable resistance: wire

wound.

One-third pound number 36 B&S enamecled
magnet wire (for transformer and chokel.

One-eighth pound number 2% B&S enameled
magnet wire.

Fifteen feet each of number 18 and numbe
15 enameled magnet wire.

One UY wafer type socket.

One 14x18x1/32 inch aluminun..

One 4x8x1/32 inch aluminum.

One 2% x6%x1/16 inch aluminum.

Courteay of N. Y. Sun.

New Vacuum Tube for Generating
Ultra Short Waves

(Continned from page 607}

several wires reinforce each other to provide
a strong, rigid, lirhtweight cathode, wherein
the wires are sceured against mechanieal vi-
bration, which induces field disturbances.
Again, such a cathwde is free to expand
equally and will not warp, but will maintain
its true and original state.

Surrounding the heating element but vadially
spaced therefrom is another electrode, which con-
stitutes a negative outer or secondary grid. This
grid, which is substantially of the same strue-
ture as the primary grid, comprises a plurality
of upright subborting members, upon which is
helically wound a wire of any suitable material.
The top ends of the subnporting menibers con-
verge inward.y to be fixed to a ring. which en-
xages the stem above the ring of the first men-
tioned wrid.

The live terminala pass down through the
bottom section of the stem for attachment to
suitable pin or other contacts in the insulated
huse of the tube, which is not illustrated here.
When the four elements are mounted on the
stem as described, the stem is inserted in a
tube blank which is fused at its bottom end ta
the base and is then exhausted throurh the tip
which is scaled.

In Fig. 2 there are illustrated diagrammatically
the various elements of the tube in a circuit and
for convenience in jllustration there it shown
a source of emergy or current supply for each
element. Thus there are shown batteries respec-
tively associated with the plate, primary, grid,
heater, and secondary grid in the order men-

| tioned.

| the battery.

The positive and negative conductors for the
heating element are connceted to the ends of
There is provided a rheostat for
controlling the current supply for the heating
element. The plate eonductor is conneeted to the
negative side of its associated battery by mean=
of a potentiometer interposed hetween the sidex
of said batterv: the positive eide of the bat-
tery is connected to the like side of the heat-
ing element battery. The conductor leading to
the inner or primury urid is connected to the
positive side of its associated battery by
means of potentiometer also, as shown in the
diagram Fig, 2; the negative side of the bat-
tery is connected to the Dpositive side of the
heater battery.

The conductor leading from the outer or sec-
andary grid is connected, as shown, to the nega-
tive side of its battery, throuzh the medium of
a potentiometer. Suijtable voltmeters are blaced
at the positions marked V, and ammecters at the
points marked A. The positive side of the sec-
ondary grid battery is joined to the positive side
of the heater battery,

Action of the Tube

When the heating element is enerwized it fune-

www americanradiohistorv com

tions as an vlectranic radiator or emitter. With
a positive potential on the primary grid, an effect
ix Produced which draws the eiectrons emitted
by the heating element when energized, through
the #rid to the plate and thus the electrons are
impelled toward the plate, because of the eler-
trostatic ficld set up by this srid. In this im-
prelled movement or flikht of electrons they ae-
auire Lkinetic energy: as the electrons pass
throuzh the grid they apyroach or enter a neg-
ative electrostatic field adjacent to the plate and
are repelled.

If the plate be at a sufficiently hizh positive
potential with respect to the heating filament,
the kinetic enerzy of the swiftly moving elec-
trons would he eonverted into heat by collision
with the blate, and this would result mere:y
in heating up the plate with a possible destrue-
tion of the same. In this improved tube, where-
in a negative potential is impressed upon the
plate, the imparted energy of the moving elm--
trons is converted into electromagnetic waves
or radiations, by reason of their motion being
retarded by the nefative electrostatic field.
formed by the plate which is opposing or re-
pelling the moving charge of the electrons he-
fore they can reach and impinge against the
plate, and this action is best ilustrated in Fig, 4

When the electrons are retarded in their
maotion or - flight, they rive up nart of their
kinetic energy in the form of radiation. How-
ever, as the electrons are repelled by the elec-
trostatic field adjncent to the plate, the retarded
motion of the electrons is transferred to the
sbace charge set up about the heater and in the
space between the two prrids.

These electrons in this space are thus effected
and hecome disturbed in their motion, acting
through the meshes of the heater, where a sec-
ond opposing clectrostatic field is set up by the
outer grid scting agzainst them, and the djs-
turbed electrons are thus amain retarded and
upon repetition sustained radiations or oscilla-
tions are produced as the herter gives off a
continuous flow or source of electrons.

To further explain the electronie action, it
is evident that in order to accelerate an elee-
tron, work must be done upon it and if the
eleetron is retarded in its motion, it must give
up a part of its kinetic energy. If the inertin
of an electron is wholly electromagnetie, th -
work in accelerating it is work done by line-
of force. Supposing, then, a charge of electrons
with its lines of force, moves through spac:
with uniform veloeity. 1f this charge is suwl-
denly retarded the ends of the lines of fore:
thereof will be jerked backwards, so to speak.
In accordance with the characteristies of line-
of force the kinks or reversals created at the
end of each line will not be transmitted alon:
the entire line instantancously, but will be
propagated along the line with a finite velocity,
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=ubstantially that of light. These kinks or re-
versals in these lines of force are those parts
thercof wherein the electrons are retarded and
the electro and magnetic forces associated with
these lines are more intense than those asso-
cinted with the straight parts of the lines.
When an electrostatic disturbance passes over
un electron, moving with uniform velocity, the
electro and magnetic fields associated with it

for FEBRUARY, 1933

will be modified by the intense ficlds in the dis-
turbance, and this medification is propagated to
the center of the moving electron along lines
of force constituting it. The result is a change
or reversal in the motion of the electron, It
is therefore apparent that the energy of a mov-
ing electron is transformed into radiation energy
and this transformation takes place when the
electron is retarded or accelerated.

Pentodes in Low-Power Transmitters

(Continved fr

currents received by the wire loop (two wind-
ings with 8 em, (3.2 inch) diameter) are recti-
fied by the detector D, and the rectified current
impulses are then demonstrated in a D, C. milli-

ammeter. Figure 5 shows the hook-up; D is
the detector and C a blocking condenser of
5000 em. (005 mf.) eapacity. With a good

meter we are now in a positian to investigate
the field at greater distanees from the trans-
mitter coil.

Thiréd Experiment: Resonance in the
Case of Inductive Coupling.

In the first two experiments we worked with
#n untuned receiver. The alternating currents
induced in the receiver did not follow its nat-
ural frequency, but were imposed upon it by
the transmitter with the latter’s frequency.
The induced recception currents become incom-
rarably stronger if the receiver i3 tuned in
resonance to the transmitter frequeney.

Resonance phenomena are of basic importance
for the technology of radio transmission and
1eeeption,  For the experimental investikation
of this complexity of questions we build a re-
ceiver according to the diakranm of Fix. 6,
whose inductance and ecapaeity approximately
correspond to the values of the transmitter.
The coil is cut in the middle and there is in-
serted & connection for a small 3.5 volt filament
lemp (F), Then we set up the receiver about
30 em. (12 inches) away from the transmitter
in such a way that the coils are parallel. Dy
cautious changing of the capacity of the tuning
condenser, we scon find & poesition in which our
little indicator lamp lights up. In this experi-
ment we can either tune the transmitter to the
receiver, or conversely tune the receiver to the
tranamitter. The characteristic difference be-
tween the third experiment and the first lies
in the range, or, what amounts to the same
thing, the dearee of coupling.

The lighting of the lamp, which in the first
experiment occurred only in the case of close
coupling, shows itself in the third already with
very locose coupling. In that we have the basis
for the nature of resonance. TFor it is only when
the natural frequency of the receiver is ad-
justed to the frequency of the transmitter that
such weak effecta are sufficient at a relatively
wreat distance to excite the reception system to
vigorous response.

When the oscillating circuits are in resonance,
we must not bring the receiver too ncar the
transmitter. The induced currents become so
rtrong that the filament comes to a radiant
white heat and at the same time I8 in danfer
of being burned out.

Our experiment permits the recounition of
still another fact of great importance, likewiie
for the construction of receiving sets. If we
change the distance hetween the two coils, always
remaining in the space permissible for the
filament of the indicator lamp, we can establish
the fact that the tuning becomes sharper the
looger the coupling is. A really sharp adjust-
ment i8 only possible in the case of extremely
lvose coupling.

Fourth Experiment:
Absorption Circuit,

‘The electric power arisink in the receiver in
the experiment just performed came from the
transmitter. Once the second osecillation eircuit
was adjusted to resonance with the transmitter,
it withdrew from it the maximum of power.

The ability of taking up power in the reso-
nance pogition is a common property of all
oscillating cireuits. To explain it eclearly by
experiment, we use an experimental arrange-
ment according to Fig. 7. First the resonator
is given loose inductive coupling with the trans-
mitter and i3 tuned to resonance. Its lamp
G1 lights. Then we bring toward the resonator
a second circuit, in the middle of whose coil
is likewise bujlt in a small lamp G2. If we
change the ecapacity of the condenser, we find

Action of the !

ont page 589)

# very pronounced positivn at which the glow
lamp Gl goes out. The second ecircuit is now
of equal frequency with the resonator and with
the transmitter frequency. It withdraws from
the resonator so much electric power that the
amount remaining js no longer sufficient to keep
the filament of the little lamp at the glowing
temperature.

The proof that in this method of tuning the
second circuit actually is adjusted to the trans-
mitter frequency is easily furnished in the fol-
lowing way. We remove the resonator and put
in its place the second circuit. At once its lamp
G2 Tlights.

The experinent at the same time explains
the term “abzorption eireuit.” Such cireuits
are frequently used in receiving hook-ups when
it is desired to increase the selectivity of a set
and (for example) to prevent a local station
from breaking throush on others. One then
inductively couples the absorption circuit with
the antenna and sets the former in resomance
with the interferink station. It then abworbs
out of the antenna path the altermating (us-
cillating) eurrents induced by the interfering
station, and thus keeps them away from the
urid eircuit of the first tube,

‘ifth Experiment: The
Circuit Action.

To explain experimentally this property of
the oscillating ecireuit, very important for radio-
technology, we use an experimental arrangement
like that in Fig. R.  First the oscillating cir-
cuit T (provided with the indicator lamp G1) is
directly coupled with the transmitter by a wire
74 8, Circuit IT is at first not used, The coils
are so placed that an inductive effect of the
transmitter on the receiver is excluded. We
tune I to resonance to the transmitter frequencey,
so that G1 lights. We convince ourselves that
the tirhtness of coupling becomes the greater,
the further the tap Z is moved toward the end
of the ecoil. Thin we adl to

Blocking
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NEW ADAPTER

AND ANALYZER
EQUIPMENT

SPECIAL

40 n 1
ADAPTER

Here's what you have been looking for—nothing
like it—highgrade tube checking ndapter—tests
over 40 tubes. No leads—ne acks or plug—
no complicated directions. IResistances and
togsle switeh for instant reading of both plates
of dual plate tubes—beautifully and ruggedly
made—a typical Na-Ald product. List $6.00.
Servicemen’a postpaid Frire $3.75. Orders filled
i sequence received. Do not delay—sond order

ay. Tubes it will cheek in practieally any
checker are 19, 29, 33, 36, 37, 38, 39, 41, 42, 44,
46, 47, 49, 52, 55, 57, 58, 59, 64, 65, 67. 68, 69,
70, 80, 82, 83, 85, 88, 89, 93, 95, 985, 936, G-2,
G4, LA, PA, PZ, PZH, Wunderlich A and B.
No. 950X YL, Servicemen's price $3.75 postpaid

NEW 7-Prong Analyzer Plug

H 907WL Na-Ald 7-Prong latch-lock

930X YL

analyzer plug.
List Price $3.50

907WLC Above plug with hve feet
of EIGHT wire eable. Eighth wire
insures adaptability to possible future
developments.

List Price $5.50

This new plug lias a seven prong base
which is reduced to 2 6, 5 or 4 prong
base by locking on the following
adapters:

976DS 7-hole to G-prong adapter with
locking stud.

List Price... ...comomeee . $1.25
975DS 7-hole to 5-prong adapter with

locking stud.
List Price ... ...

S 1 0]

974DS 7-hole to 4-prong adapter with
locking stud.
List Price.... ...

$1.25

974DS NA-ALD Del uxe Dials
3043 3” Dia. Dial.. 50c
3044 4” Dia. Dial 50¢

3044 53" Dia. Super Dial. ... 75¢

Theee dials are just the thing
for your short-wave receiver or
transmitter. Blacklash is impos-
sible in a direct acting dial. Use
the 5" Dia. Super sizc on your
transmitter.

Replnce the present UX
= socket of analyzer with the
456 or 456E eomposite
socket which takes 4, 5 and
6 prong tubes and the present
UY wsocket with the 437 or
437E seven hole socket.

450—50¢, 456F—6hc,
437—35¢, 437TE—40c

Set of four precision
wound short-wave cuoils— 2 @
20 to 200 metets with || =
00014 mid. condenser. L i
T04SWS List 'rice $2.00 et
8et of two cotls to eovelr
100 to 540 meters with
.00014 mfd. condenser. TPIBNS
TOASWW and 704SWO  List Price. .. .....

NA-ALD Short Wave Sockets

$1.50

481X 4-hole socket.......25¢
481Y 5-hole socket ... .25¢
486 6-hole socket. . .25¢
487 7-hole socket .. ... 35c

Mounting holex 1 7-16° on

centera. Uae thesc socketa for
breadbonrd mounting on  ¥your
new xliort-wave recciver or fof
experimenting with the new =six
and seven prong tubes,

Servicemen's Discount. [ — 1
On orders amounting to $10.00 List 409

Na-Awd Adapter Oata Sheets [isting 300 new sdapter dia.
grams, tube connections etc., are supplied free with all

ALDEN PRODUCTS CO-
NA'AL Dept. Sw, 715 Center St-
BROCKTON, MASS.
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wire Z 8, the oscillating circuit II. In this
arrangement it is in the blocking cireuit hook-up
and acts in such a way that., as soon as it is
adjusted 1o the transmitter frequency, it com-
pietely blocks the flow of these alternating cur-
rents. It always shows the greatest apparent
registance for that freauency to which it is itself
tuned. Therefore at the start of our experi-
ment we untune the blocking circuit as much
a3 possible with respect to the transmitter.
Then it has no effect on the lighting action of

FEBRUARY, 1933

lamp GI. Then we regulate its tuning condenser
and observe that in a definite and again fairly
sharply limited position. the lamp Gl is ex-
tinguished. In this moment the blocking ecircuit
i3 itself in resonance with the transmitter. A
small 3% wvolt filament lamp connected at the
center of its coil (G2) lights up and thereby
demonstrates that now the blocking circuit itsell
is working. Its resistance toward the alternating
current has now become so great that there is
no lenger any power flowing to ¢ircuit I.

Short Wave League

(Continued from page 608)

some degree of their zeal is a protective meas-
ure, as well. One of your correspondents
writes you that he has ‘‘learned the code. but
has great trouble in reading it.” That means
just that he has not learned it, or he could re-
eeive. Will he apply himself any more to
theory, and technique? The ery iz continually,
“none of this useless theory, give us practical
articles.” Without the theoretical work pre-
ceding it, no praectice would be brought out
except by accident. Brains to one degree or
another must be used, and the aimless putter-
ing I have watched and have heard. termed

| “experimenting,” does mot produce results!

| phone stations.

All that is done on the longer sghort waves
applies to 5 meters. Experience in the simpler
frequeney ranges will show what to expect in
new territory.

There is a lot of condemnation of the code
operation in general, as being uninteresting, and
even as being useless. Contacts of stations at
great distance are accomplished by C.W.—seldom
by phene. The faet that the “keying” of a
carrier is heard with the level way down where
a modulated carrier would be heard only as the
continuous wave allows this. By all means use
code, and to familiarize the amateur with his
transmitter and the radio frequency phenomena,
have him pass a code test 8o he will want to
go C.W. at first. Don't forget that a decent
“phone rig'" is expensive, too; don't lose sight
of the regulations wmade to insure that the
signals will not interfere with others' rights in
the apeetrum. The amateur bands are there for
experiment, and who can start in and build a
phone outfit immediately and obtain the good
results to be expected by other amateurs? Broad
signals, “hash,” and the rest of the QRM must
%o, and inexperienced operators would not help
in that. It's the old idea of apprenticeship.
learning the ropes, then taking the ‘“‘exam.”

If you will publish this, I think we will hear
some good arfuments, or read them, rather.
Pick the flaws, you readers. and I'll sce what
comes then.

TEMPLE NIETER (WI1EPL, WSHPF),

64 Garfield St.,
Cambridize, Mass.

P. §. Mr. Gernshack. tell your letter-writers
not to say “73's.” The signal ia just 73, mean-
ing “best awwishes.” 73's wouwld read “best

wishes's,” and anyway, is liddish.

Why the “Code Test”?
Editor, Siront WAVE CRAFT:

I laud your stand for ubolishing the code ex-
amination for phone below six meters. I never
could see the sense of one knowing the code.
who had a first-class phone station anyway,
except that it keeps quite a number from having
This also keeps business down,
as many would like to have phonc statiens but
cannot pass the code test.

Yours for siuccess,
THOMAS J. P. SHANNON,
6232 S. Alamo Ave..
Bell, Calif.

Sces Big Future—*“Without Code Test”!
Editor, SHORT WAVE CRAFT:

In the first place 1 sure am in favor of the
StorRT Wave LEAGUE'S platformi and I am willing
to “"do my bit” in making this club what it
outht te and ean be. Personally, I don't see
any reason whatever why it is necessary for a
prospective  phone “ham” to be made to
memorize the code, before he can operate a 5
meter phone transmitter. and I am sure 1 voice
the sentiment of an army of would-be amateurs
when I say that there are a decent bunch of
fellows who would go on the air and instead of
causin® a lot of interference (as some hams
seem to think) would be willing to help do
away with it. Turther they would be willing
to, with intelligent cooperation and research,

www americanradiohistorv com

bring about a spirit whieh I will leave to the
imarination of the intelligent reader.

But allow me to say this, please: Encourage
all members and prospective members to acquire
at least a knowledge of the fundamentaiz of
radio. 1 do not mean to say this should be
imperative, but the idea should be encouraged.
at least.

Ignorance in all ages and places has been the
prime cause of much misunderstanding that
should have been avoided. The same applies 1n
radio. Everybody who expects to derive pleas-
ures from this matehless hobby should under-
stand enough of the mysteries of radio involved.
to enable him to zet the best results with the
least amount of interference to the other fellow.
I am a student, who is at present enrolled with
one of the pioneer training schools of the United
States. But not everyone is so fortunate and
still a lot can be learned from the text-books
available. I am saying all this with the feeling
that it might help inspire gome member or
would-be member to get the fundamentals, so
that the SioRT Wave LEAGUE will develop into
an efficient and well-informed ormanization that
may change short wave radio from its already
bisr status to an even bigger one. Who can teli?

Before closing this letter I wish to say that it
is my belief that phone transmission will help
very materially to popularize radio. Right here
I want to tell of the enthusiasm exhibited by a
friend of mine when he first heard a phone
ham. He acted just as a kid would when pre-
sented with a toy steam enEine that really
worked! That boy was thrilled to the c¢ore!
And he says that now his highest ambition is
to become a “ham.” But here’s the embargo:
He doesn’t want to memorize the code: he wants
to go on plione right off! Personaliy. I don’t
blame him.

In the near future 1 am goinz to organize
a radio elub. Obviously it shall be a chapter of
the Sitokt Wave LFAGUE. So here's wishing the
LEAGUE an abundance of success. 73 es CUL.

Yours very truly,

SIMON H. SASSER. Jr.,
P. O. Box 46,
Hawthorne, Fla.

Those Harmonics Again

It seems that we will have to make up a
big sign for the benefit of short-wave listeners,
something like this: “Warning! Beware of Har-
monics I"" The other evening we listened for
ten minutes on about 29 meters to a fairly
strong station that was transmitting a program
in German. The announcer was German, the
performers were German and the musie was
mostly heavy Wagner. We thought we had
run into a brand new foreign station until a
clear American voice replaced the German and
announced that the “All German program spon-
sored by the So and Se¢ Furniture House of
Yorkville” was now over, and identified the
transmitting station as one located only about
a mile and a half away! If that announcer
could have heard what we said about him, his
face would have been plenty red! 7 XOM!

Is it ¢¢2°° or Q"7

Many new short-wave listeners who have not
yvet become familiar with “ham’ lingo misin-
terpret amateur eall letters very badly. The
most common error is in mistaking the number
2 for the letter Q. Thus nearby and easily
heard second district amateur phone stations
are logged with ecall letters that do not exist.
Remember this: all AmericAn amateur station:
begin with the letter W. followed by any num-
her from 1 to 9, indicating the geosraphical
district, and further followed by either two or
three letters. Canadian stations begin with
E, British with G. Freneh with F.—R. H.
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Improving the Short Wave Antenna

(Continued from page 601)

watts tube input, which is the maximum power
allowed the United States amateur. The small
seven-strand cobper cable is not recommended
for the antenna where short wnves are to be
dealt with. Its losses on the higher frequencies
are such that it should be discarded in favor of
a single wire in the gaupes mentioned before.
Above all beware of any so-called antenna wire
made up of tinsel or multiwire copper strip or
czble seld under attractive trade-names. Single
wire, sufficiently large, will always be better and
will wive superior results. It should be men-
tioned in this conneetion that the “skin’ resist-
ance of multiwire eables mounts to a surprisingly
high value after the antenna has been subjected
to the elements. especially after corrosion and
oxidation has set in, This in turn reduces the
efliciency of the antenna-—a factor which can-
not be permitted on short waves, where every
loss should be kept to a minimum.

Enameled Wire Valuable

Single wire with enamel insulation is to be
preferred for antenna purposes over bare copper
wire. While both kinds of wire will give about
the same results when first installed, over lonr
periods of time the enameled wire will give
superior performance. Both enameled copper
and barve copper wire will give excellent results
when first installed, but the bare copper wire,
especially in the city where dense smoke helps
to contribute its share of deterioration, wiil soon
lose the “shiny” appearance and the dull cop-
per oxide coating due to the chemical reaction
between the surface of the bare copper wire and
the oxyrfen in the air ecompletely covers the wire.

Because of the difference in resistance between
the inner copper of the wire just under the
oxide coating and the copper oxide coating it-
self, distributed over the outside of the wire,
some loss is introduced in the antenna due to
the '‘skin resistance’ effect and results will be
found to decrease as the antenna gets older and
after it has been used for some time. To thosc
of our readers whe do not understand what we
menn by the term “skin effect’” we can clarify
the matter by explaining that radie frequency
current does not travel through a wire as D.C,,
but instead it follows the surface path of the
wire, and, since but the mere shell of the surface
is used, it has been likened to the skin—the
bare outside covering.

Some of our readers may not Understand why
the enamel coating on enameled wire does not
bchave in a similar manner to offer a high re-
sistance surface to the radio frequency energy
as in the case of the oxide coating. The fact
is that the copper oxide coating, while of a
higher resistance than the original copper sur-
face. it not so high in reristance that it can be
classed as an insulation. The enamel coating, on
the other hand, is primarily an insulation and
no radio frequency will use it as A path. This
being the case, there is but one other possible
path for it to follow and that is the surface of
ihe copper wire just under the enamel ceating—
all of which is exactly what happens. Thus by
protecting the surface of copper wire with en-
amel insulation the surface of the wire remains,
a3 far as resistance to radio frequeney is con-
cerned, as though the antenna had just been
ciected, even after months of exposure to the
clements.

What the Insulators Must Do!

8o much for the wire in the antenna. This
far we have been interested in the lowest re-
istances possible. In the selection of our insula-
tors, however, the problem is not the lowest re-
sistance, but the highest possible resistance and
lowest distributed capacity. Both the internal
and outside resistance of am insulator must be
as great as possible and these qualifications must
ust break down even in the most inclement
weather. The material of which the insulator is
made must be capable of maintaining its re-
sistance value over long periods of time, in all
kinds of weather, in all kinds of climatic con-
d‘tions. These, it can be readily seen, are very
rigid and drastic specfications which have not
leen so easy to attain. To be praetical, rain
snd snow must not change the insulator resist-
ance materially; in other words it must be of
cuch a composition that rain or moisture will not
b+ absorbed and the design of the insulator such
that any water striking the insulator will drop
olf a8 rapidly as it forms upon it. In addition
to these qualifications the insulator material

must be such thut it will not permit soot and
smoke to accumulate on its surface, as this type
of accumulation tends to lower the surface re-
sistance of the insulator and thus ruin its ef-
fectiveness, These and many other specifications
must be adhered to if an insulater is to be
trusted on our short wave antennas.

We now know what a good insulator should
do—but how are we going to select one which is
best for our purpese? With what we have just
said kept in mind, this is not an especially dif-
ficult task. Insulators made of Pyrex, glass and
rlazed porcelain are all good, and their relative
"goodness” is in the order mentioned, with Py-
rex leading all other compositions as the best
insulator material commercially obtainable to
the layman.

In addition to high resistance, the insulator
must have an extremely low capacity between
the ends so that no appreciable energy will be
lost due to the condenser effect of the two ends.
If our insulator is anything over four inches
in length and composed only of the insulation
material itself. i. e., without fancy metal ends
for fastening the wire, ete.,, it ean be depended
upon to have a fairly low capacity between its
extremities. The longer the insulator for a
given thickness, the better it is both in respect
to high resistance and low capacity. If one in-
sulator sufficiently long for the purposes desired
js not available, the same efTect can be secured
by placing several short insulators in geries
until a resistance path the desired length is ob-
tained.

Why Insulators are Ribbed

The better grades of insulators on the market
all have a ribbed outside surface. This “bumpy’
appearance with its hilla and dales serves two
important functions in the insulator. First, be-
cause of the faet that radio frequency tends to
travel on the surface of the insulator rather
than through it, these ridses lengthen the sur-
face path from one end of the insulator to the
other. Second, they afford an excellent means
for disposing of any water which may start to
accumulate due to heavy rain by allowing the
water to form easily into drops and thus fall
away frony the insulator. Most of the water
will tend to form on the under side of each pro-
truding ridge, which leaves the dales compara-
tively free from water and betters the insulation
qualitics of the insulator even with water fall-
ing upon it. A good insulator of proper design
will dispose of water almost as fast as the rain
deposits it upon the insulator.

If porecelain insulators are to be used, use only
insulators made of glazed porcelain. See to it
in choosing such an insulator that the poreelain
glaze is not eracked and that it covers the en-
tire surface of the insulator. except possibly the
extreme ends. Glazed porcelain insulators com-
pare favorably in performance with the ordinary
glass type familiar to all of our readers.

For best results in either transmitting or re-

ceiving antennas do not try to skimp on the |

use of insulation. At least two of the common
four inch variety should be used in series, and
better results can be expected if even more are
used. It must be remembered that even thoursh
the voltage in a transmitting antenna may be
hundreds of times more than that in a similar
antenna used for receiving purposes it is just
as important, and in faet still more important,
to keep from losing any of the minute voltages
generated in the receiving antenna—for, al-
though the losses may be extremely small, they
may seriously impair reception. Good insulators
are cheap enough and every one that you add
helps to better your insulator when weather con-
ditions are at their wotst and reception pro-
portionately so. Imsulators must not be put in
an antenna on the basis of good weather per-
formance but installation must be made on the
basizs of good insulation even during the most
disagreeable and inclement weather.

Correct Type of Lead-in

Next in our discussion of the better antenna
is the problem of eorrect lead-in and feeder de-
sign. When the reader is told that some of the
most serious losses of any antenna occur in the
seemingly unimportant lead-in, he can begin to
see the need for proper design of this portien
of the antenna system.

As in the ease of the antenna proper, ample
clearance is an absolute essential for best results.
The lead-in wire should be kept at least three
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It’s vital that youl become a Radlo technictan through

R. T. A teaching NOW! New, compllcaled circuits . . .
new tubes . . the approach of popular television . . .
all requlre profcssional servico men. Their future Is
seclre—{hcir upporlunuies to make good money ure un-
limited. And 1 A. can plare you in their run!

l1|.l|tk|y"—'0d5“)" -and surely through interesting honw
study that’s understood by anyone who can read English.

SET ANALYZER—
AT NO EXTRA COST

Included with R. T. A.
Training is_this exesllent set
analyzer and trouble shooter.
After a few lessons you wiil
know how to use it, and it
becomes an immediate means
of earning as you learn. Many
R. T. A students make far
more than enough to pay for
their tralning by spare time ser\lce
work, using this analyzer. In ad-
dition, R. T. A. glves you life membership in a great
Tadio service men’s associatlon with the privilege of con-
sultatlon on “"tough'’ problems al any tme, and
employment service thal works to keeD You at work.

WONDERFULLOPPORTUNITIES NOW!

You don’'t hase to \\nit for a dim and dlstanr. future
as an R. pr { Radio h Even
thougn there was never another receiver buiit—even
though all the tremendous bregress in Lhiy gigantic in-
dustry stopped—1there would be enough work in econdi-
tioning and recondilioning Lhe sets now In oberation
to assure you a good Iving. Look into this great fleld
of profeesional radlo service work, Learn, too, of the
many other glowing Opportunitlcs open to trus Hadie-
technleians in this fleld.  Fill out and mail the coupon
—I1t will bring you FACTS that wlli surprise you—and
that may open up for You & permaunenlt way out of
depression and job-fear,

FILL IN ~MAIL TODA

RADID '"U“NING ASS’N. OF AMERICA,
p't, €.2.4513 Ravenswood Ave., Chicago, Ih.

‘knd me the FACTS wbout R. T. A. profeasional training, I
together with information mbout the opportunitics in tho radio
service fizld, without obligation to me. i

RADIO SPECIALS!
For One Month Only

Genuine Victor parts for Model:: R-32. RE-45. R-5%
RE-75.

Vietor power transformers $1.27
Vietor Filter Condenser Blocka .79
Victor st Audlos .39
Vietor P. P. Input and Qutput tranaf. both .59
Victor 30 hy. chokes—150 M.A. 200 ohms .39
Audio transf. 334 w0 [ .. .47
Thordarxon or Dongan 30 hy. chokex .65
Crosley double ehoke 30 hy. each both .69
Steinite 30 hy. chokes .35
G. k. C. Audio trunaf. .59

Rauland Lyvie Audio transf, 1.49
Cronaley 30 hy. chokes . . 39
Thordarson vutput transf. . .15
Carbon Resistors—| wautt various cap .each .03

I. R. C. | watt metnllized resistors F000 ohms oniy .12

Harwick-Hindle 10,000 ohm. 60 watt resistors. 39
Transmitting keya .79
Amseco 1000 ohm poteniometer—with knob . .29
U. 8. L. midget eondenxers. ... .29

.5 mfd. 300 volt condensers . . 15
Rliley Xtols stockesd- - .. '$5.50 up
207 discount with rach order. " Postage ertra.

We ship to any part of the world. No order too small
to ship. Write for FREE bulletin. We represent ull
netionslly known manufacturers of radio parts.

Maurice Schwartz & Son
710-12 Broadway Schenectady, N. Y.

wureier PREE BOOK
Today. The most complete line of

radio sets, service men’s supplies, re-
placement parts, test equipment at the
lowest wholesale prices.

ALLIED RADIO CORP.
837 W, Jackson Chicago, Il

P_Afrr m— TRADE MARKS

COPYRIGHTS

“Little Ideas May Itase Big Commercial Poasibiliiies’
PROTECT THEM BY PATENTS

Srnd for our Free hook. "HHOAW ToO OBTAIN A PAT-
NT" and "“iecord of Invention* blunk.

Prompt Scrvice—Reusonable Charges—Deferred Payments.
HIGHEST REFERENCES
VICTOR J. EVANS ¥ CO,
Registered Patent Allorneus—Extablished 1898
65188 Victor Building. Washington, D. C.
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HE young folks are

at it again . . build-
ing crystal sets so that
everybody at home can |
listen to his favorite pro-
gram. The crystal-craze
is on again. So we have
published a book that
tells you how to make
these inexpensive little
sets. This book also tells
the ABC of Radio . . has
a question and answer
L section . . tells you many
b things of interest. COM-
ING SOON—A book
[ that tells how to make
I the short wave set that
b won the President |
Read the
it in
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Hoover Prize.
' announcement of
: this ABC book.

Send 25¢--Stamps or Coin--
Use the Coupon

g g yg

~———m~COUPON——————- i
[ RADIO MAGAZINE, 4
} 422 Pacific Building, 4
; San Francisco, California.
" Here is.... . cents for.. copies of

} the ABC OF RADIO at 2S¢ per copy,

postpaid. Send these books at once.
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When You Buy ALAN Short Wave Receiver, You Get

Unequalled Flexibility Full A.C. D.C. Op.

= or
and ease of control s Absolutaly Humiess
Mutti-Mu Sanshtivity A.C. Oparation
I'-‘m .B.:kgmunn S lmpmug:: A.u:ilo u::
TH
m u-s"wot'h Oscil- alc.:.ae lmulm‘nn

on Cantro throughout
\lan 2-B Burtery Sel requiring 1 type 32 Multiomu tube And
o 3 Ientode, ﬂpeem ...... ..8 178
i Youreel! Kit..... 45
Kit of 2 Tubes.. 5 vo LS
\lan 3-8 Hattery Set using 2 type 345 aml 1 tape 33 . 13 50
Kit Price . . . L 1370
Kit of Three Tubes for Above. . 240
Man 4-B Deluse, using 2 1y pe 3450 one *3 pe 30 tube and ane
ype 39 c 5 P L%
K Priee

hit of 4 Tubes. .. 3.05

Alnn IIT A C 4 T ing il)e-'lﬁTul)ﬂ
1 Tipe 38 and 1 Type 80, Absolutely humless ready o
plug inw (10 Volt A, C. line. -..-. 322,50

Rit Price (with disgram and dizecits 19.95

Kit Guaranterd Tub: 3.08

Aan IV &, . 8 C. Hooed wilizing 2 Tyepe 88
Tuhes one Tspe 50 ne Type 47 Butpur Power .

aod eie Ty pe S0, to plur 10
Sct of Tubes for Alan 1V A, é

SEND FOR LITERATURE
ALAN RADIO CORP. 83 Cortlandt St., New York

See Announcement on page 637 on
Monthly Prizes for Best Sets.
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to four feet from any building walls, cornices,
gutters and similar objects which frequently fall
in its path. Another important factor is that mo
sharp bends are permiseible as these cause con-
siderable loss and in the case of fairly high
pcwered transmitters they will emit a corona
discharge.

One of the most common places where ex-
cessive loss i3 suffered is at the point where the
lend-in wire comes through the wall or window
of the building inte the room in which the set
is located. Extreme care must be taken to
avoid excessive capacily between the wire and
the building for if this exists much valuable
energy  will be by-passed directly to sround
through this capacity and thus be lost. In de-
signing the lead-in through the wall or other
parts of the building take care to reduce capacity
to the smallest possible amount because at the
higher frequencies quite small capacities will
cause serious losses. Little need be said of the
necessity for the best lead-in insulation it is
possible to get. In this connection see to it that
the design of the lead-in insulator is such that
it will not permit water to accumulate on it or
flow through it on the wires into the inside room.

The same precautions just wiven for the lead-
in hold wood for the design and placement of
any of the so-called feeder systems. While it is
true that their fields are restricted and that they
do no radiating themselves, nevertheless, major
losses will occur in them if the feeders are
erected in a haphazard manner with no thought
Kiven to proper design. A little care and
thought invested in the lead-in or feeder system
before building will repay itself in dividends of
good congistent performance over a long period
of time.

Keep the antenna free fromt any vibration.
Swinging wires in the wind are not only un-
sirhtly, but they impair efficiency and give un-
steady results. It is a simple matter to pull all
antenna wires taut and rectify the above. 1If
an antenna is built in a slipshod, careless man-
ner and allowed to blow in the wind like an old
broken down clothes line, the antenna had bet-
ter be used to dry the family washink, for it
will prove far superior for this purpose than fur
raidio transmission or reception!

And You must Do “Goed” Soldering!

One more thing remains. We have purposely
kept it to the very last becau~e of its importance
and because of the fact that it is s0 often over-
locked and forwotten in the hurry to et the
antenna up and working, Weoe poler to the mat-
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ter of GOOD soldered connections—not connec-
tions good for only a week or month, but goul
for many wmonths and even years. The im-
portance of a good soldered joint cannot be
overimprossed on the mind of the reader for in
the connections and joints of the antenna system
lies to a large degree the success or failure of
the entire system. See to it that the wire is
perfectly cleun and shiny before attempting to
solder; use either a wood heavy iron or blow-
torch; wrap the two wire ends well around
each other s0 that too much dependence is not
placed on the ability of the solder to overcome
the mechanical strain on the joint; allow the
solder to flow freely; use a good flux and see to
it after the job i3 completed that every sivn
of flux left on the surface is wiped off. Some
eoldering pastes, and acid flux in particular,
permit bad corrusion to set in and this corrosion
in time entirely deatroys the effectiveness of the
soldered joint regardless of how good a job it
was originally.

The short wave antenna js one of the most
important cogs in the machinery comprising our
high frequency mechanism. It i3 not stretchinw
the matter too far to say that results with the
best or the poorest equipment will be just as
good as the antenna used with it.

If your antenna has been up some time, bet-
ter take it down and inspect it carefully Ly
cheeking over the cundition of the wire, the in-
sulators and all soldered joints. Such an inspec-
tion will be well worth your time and may im-
prove results surprisingly over what you are
now experiencing with your present antenna
condition.

In closing allow the writer to leave thia one
thought: while it is true that a small lgss here
and there in one part of an antenna may not
seriously impair its action, if we can, hy
proper construction and desiwn, effectively elimi-
nate several of these smaller losses at one time
we have accomplished the same thing as though
we had disposed of a major loss and consequently
ovur performance will show a decided improve-
ment. and, regardless of the set used, results
will be bettered, The wmore of the smaller
losses that we can successfully eliminate the
more will be this noticeable improvement!

A high quality short-wave receiving set is n
fine thing. but don’t try to make it work on an
antituated or obsolete antenna. Give the st n
chance to show you its real worth by building
an antenna built for best results—and then
really enjoy the hobby we all like best of all,
Short Wave Radio.

AN®—
A New Short-Wave Switch

@® THE H. H. Eby Manufucturing Co., Inc.,

is now marketing a versatile instrument
for switching circuits of almost any nature.
This device is commonly called a Short
Wave Switch but is in general intended for
switching all kinds of apparatus wherein
the load which is to be carried does not
exceed 3 amperes at 110 volts A.C., or 1%
amperes at 110 velts D.C. of non-inductive
loads. A single switch of this type actually
consists of one or more switches combined
into a unit but operated by means of ro-
tating a single shaft. The flexibility of
the component parts makes it possible to
open or close any number of circuits si-
multaneously. For example, it might be re-
quired to close seven independent circuits
at once. The switch would easily accom-
plish this or could be so arranged so that
as it closed these seven circuits, it opened
seven others at the same time. In other
instances it might be necessary to close,
for example, five circuits in sequence; that
is, first No. 1, then No. 2 and so forth up
to five or more. More complicated ar-
rangements might require that circuit No.
1 in say four different groups be closed
simultaneously; then circuits No. 2, No. 3.
No. 4, etc., be closed in each group in se-
quence. Such a seemingly complicated
switching of circuits can easily be accom-

| plished with this switch.

The unique manner in which the con-
tacts are fastened to the switch results in
an exceedingly low capacitance between
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the various segments, The advantages of
such an arrangement are broadly recog-
nized in all short-wave radio receivers, Thix
prevents the effects of one circuit influenc-
ing others nearby and in the case of short-
wave receivers makes it possible to clearly
detect one station from another, This same
feature of low capacitance is invaluable in
complicated photo-eleetric circuits where it
is of utmost importance to have negligible
effects between the lead wires of various
apparatus used with photocells.

The switches are made in any lengths
and combinations to meet the specifications
of the user, some switches being very small
and thus requiring perhaps but one or two
segments and two or three positions; while
others are longer and may comprise as
many as fifteen or twenty segments having
four, five or even six positions to suit the
individual needs.

The Eby Short-Wave Switch.

Iew
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A Little Drama entitled
“When To Listen”

or
“l.ow Down’ on Short Wave
Schednles.
By Robert Hertzberg

@® FOR several months we have heen considering

the advisability of makingk up an hour-hy-
hour chart showing what short-wave stations are
on the air during cach particular period. After
studying some lists of this type that have al-
ready appeared in print, and considering our
own extensive short-wave listening experience. |
28 well as the experience of numerous other fans,
wve have eome to the conclusion that such a list, |
however attractive it might appear, is not really
very useful or practical.

It would be very easy to list halfl a dozen
foreizn stations as beinz “on the air” between
say 10:00 and 11:00 a. m., but the actual use-
fulness of the data, in most cases, is negligible.
As every short-wave listener has learned. recep-
tion of short wave stations depends on several
interlocking factors, such as the frequency. the
weason of the year, the hour of the day and the
patience of the operator. The fact that a sta-
tion is known to be transmitting at any partic-
ular time does not mean that you can hear it
by merely tuning your receiver to the proper
dial setting, In fact, lists of this kind are likely
to cause many unnecessaty disappointments, A
person not familiar with short-wave tuning
techninue will twist the dials vainly in search
of stations that he ecan’t possibly hear because
of unfavorable circumstances of ome sort or
another,

One of the little jokers that ruins the wvalue
ul hour-hy-hour lists is the fickleness of the
stations themselves. Almost without exception,
short-wave stations that transmit programs are
entirely erperimental in nature, and change their
wavelengths and schedules without much advance
notice if any at all! The fact that most short
wave phone stations earry experimental-class
licenses is siwnificant in itself.

During the past five years the writer has been
in correspondence with praetically every short-
wave phone station of importance in the world,
has received letiers from thousands of individual
listeners deacribing their experiences, and has
lust many valuable hours of sleep seanning the
short wave channels with cvery kind of set
from a one-tube squealer to a fourteen-tube
wuperheterodyne. As a result of this accumulated
experience he has come to the following con-
rhusions, which will undouhtedly be verified by
many readers:

1. Exeept for a few isolated stations. an-
mmneed schedules. even when taken directly
from the atations’ own letters, cannot be relird
on to any great extent., The more business-like
stations state frankly that all schedules ar¢
subjeet to change without notice,”” or they re-
fuse point blank to commit themselves to any
~chedues at all.

2. The only way to bring in stations not
nreviously logged is to go up and down the acale
patiently, at the correct time of the dap for
the particular wavelength. Hundreds, if not
thousands of S.W. set owners waste countless
hours on absclutely unproductive wavelengths.

In this connection it is highly appropriate to
(uote from an instruetive little booklet entitled
“World Wide Short Wave Reception.” written
by Jameg Millen, of the Natienal Company.
states Mr. Millen:

1t is desirable to reiterale that the listener
“houll time hix reception, or tune on ecrtain
wavelengths at certain times of the day. From
11 to 20 meters all tuning should be done from
daybreak till 3 p. m, local time. From 20 to 33
meters, stations to the east of the listener will
Iw heard best from about 11 a. m. till 10 p. m.
Mtations to the west of the listener in this banitd
<hould be heurd hest from midnight till about
1wo hours after daybreak. when they will fade
out. From 33 to 70 meters, distant stations ean
e heard only after darkness falls. Very little
in the way of distance can bhe heard above 70
meters. althourrh the ghips. police, fire, coast
raard and Rireraft stations are all heard sbove
that wavelength,

“Short wave stations have a habit of changing |
in volume from time to time. these changes
heing affected mostly by the amount of daylight
between the stations and the listener. For ex-
ample, BEuropean stations are always best for
American listeners during the summer months.
In reverse, South Americans arc hest duringg the
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A Sure Way of
Passing Your
Governmaent
Examinations!

®
Send Jor this copy
on approcal

HOW TO
PASS
U. 8. Government
Radio Livense

Examimuations
— ®

By R, L. DUNCAN and C. E. DREW
Formerly R. C. A. Institutes

Don’t take any chances with your
examinations. This little book, 1n
eveyy way, will insure success in ob-
taining your government radio li-
cens2, beeause it contains full par-
ticulars, questions and answers on
radio examinations given by the
government.

286 questions with complete answers show you
just what the government expects of you,
Through the guestion and answer method used
in this book, you will be taught how to express
vourself and put your knowledge into words.
$2.00.

ee e ON APPROVAL COUPON ¢ s
JOUN WILEY & SONS, Inc.,

#0 Fourth Ave., N. Y.

Gentlemen: Kindly send me for ten days'
free cxamination, 8 copy of Duncun & Drew's
““How to Pass U. 8. Government Radio License
Examinations.”” 1 agree to remit the price of the
book (%2.00) within ten days after its reccipt or
return it postpaid.

NAME

Address ... S

Employed by

Pep up tlie radlo progeams with
the NEWEST AND GKFEAT-
EST RADIO FUNMAKER.
Make the family nod guests roar
with Inughter by interrupting
chain broadeants Lo muke witty
and clever reniarks of your own.
Be your own announcer. De-
velop Your radio talent.

Attach a LITTLE WONDER
“"MIKE™ to your radio and hear
your own voice throush your
radio loud speaker.  Easily at-
tached. Bimply push the button
=—0f gocll the regulnr proRram—
and the fun begina.  Grratest
Ffradio  Senaation of the Year.
Mailed poatpaid lor only $1.00,
8end {or Yours toda¥.

WONDER
SPECIALTIES,Inc.

1212 C. A. C. Bldg.,
Cleveland, Ohio

NEVER BEFORE

N /
BOUGHT —
il

TERTAJ
\ - ”A'&

s A
~LITTLE WONDER

4 MICROPHONE
IN 1936

You will be interested in tracing
the early developments of Short
Waves. Your hest source of in-
formatien will he SHORT WAVE
CRAFT. Back numhers may he
had at 25¢ per copy. Address:
SHORT WAVE CRAFT, 96 Park
Pl, New York.

L —————— el
FREE CATALOG

Hamnis—Servicermen—Dealers

QOur new catalog ls replete with bargains galore.
SEND FOR LT TODAY.

TRY-MO RADIO Co. Inc.

858 Cortlandt St.
New York City

SHORT WAVE

winter months. Each year we hear from hun-
dreds of listeners arguing that winter months
are best for distant reception and others that
summer is best. It depends mostly on the habits
of the listener and his loeation. By habits we
mean. the stations he generaliy tunes for. There
is not the least doubt that European stations
such as G5SW, 12RO, Zeesen and OXY are best
during the summer months.”

In other words, the hour-by-hour list leoks
pretty, but it is useless unless it is qualified ac-
cording to the infermation given above. The
three-page station list as it has been appearing
in SHoRT WAVE CRAFT is actually easier to use,
because it runs according to wavelength and
{requency.

To give
early some morning

an example. Suppose you get up
and decide to give the

By ROBERT

@® WE are grateful to the many readers of

SHORT WAvE CraFT who have sent in re-
ports concerning foreign short wave sta-
tions. Some of these are reproduced here-
with for the benefit of other readers who
huve not been fortunate enough yet to
pick up the stations mentioned.

League of Nations Station

John DeMyer, 545 Baker Street, Lansing,
Mich., received a letter of verification from
“Radio Nations,” the short-wave broadcast-
ing station maintained by the League of
Nations at Geneva, Switzerland. This fol-
lows:

| “From September 25th, 1932, onward,
this station broadeasts on the work of the
League of Nations every Sunday in English
from 11:00 to 11:15 pm. (5:00 to 5:15

| pm. ES.T.), in French from 11:15 to 11:30
p.m. (5:15 to 5:30 p.m. ES.T.) and in
Spanish from 11:30 to 11:45 p.m. (5:30 to

]5:45 pm. ES.T.) on wavelengths of 31.3
and 38.47 meters. We vary our weekly pro-
grams on some Sundays, giving talks by
statesmen known to audiences all over the
world; on others, interviews between a

| journalist and an official of the League of

i

|

Nations on current problems.

“These broadeasts are especially intended
for overscas countries and will, I hope, in-
[ terest you. I should also be extremely
grateful if you would further our :ims by
informing your wireless listener friends of
our undertaking. Any letters on our pro-
grams and their recegtion will be welcome.
Address them to G. Gallarati, Information
Section, League of Nations, Geneva, Switz-
erland.”

! New British Empire Station
|

Short-wave enthusiasts should make a
note of the new call-signs which have now
been alloted to the British Broadeasting
Corporation for use in conmnection with
their British Empire short-wave station at
Daventry, which is to supersede GBSW.

In order to distinguish between the eight
different channels on which transmissions
are to take place, a different call-sign has
| been allocated to each wavelength »>r fre-

quency that is going to be used for the

Empire broadcasts.
| Thus, for example, GSA is the call-sign
| for the 6,050 kiloevele channel; GSB for

9,610 kiloeycles; GSC for 9,585; GSD for

11,750; GSE for 11,.865; GSF for 15,140;

GSG for 17,770; and GSH for 21,470 kilo-
| evcles. For those who find it easier to

“think in wavelengths.” the equivalents in
| meters are as follows: GSA, 49.58 meters;

GSB, 31.54; GSC, 31.29; GSD, 25.53; GSE,

25.28; GSF, 19.81; GSG, 16.88;:and GSH,

13.97 meters.

It is possible that slight alterations to
these wavelengths or frequencies may be
| found necessary as a result of experience
| gained in the course of the experimental
transmissions when the station comes “on
| the air."—Amateur Wireless (London).
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knobs a twirl. According to the foregeing
“dope” you should plug-in the smallest coils and
stay in the neighborhood of 20 meters if you
are after DX. That’s all there’s to it. If you
hear distant stations, congratulate yourself; if
you don’t, it's just too bad. but den’t werry about
it. Short wave reception conditions are known
to change to an extraordinary extent from one
day to another, and where there was utter si-
lence on the dial on Monday there may be
strong signals on Tuesday.

What S.W. fan hasn't had the embarrassing
experience of inviting guests to hear those won-
derful foreign stations. which tore the speaker
apart for twe weeks previous to the day of the
fateful visit, and then having to twist the dials
desperately with no sign of them? Was your
face red!

Listen In
HERTZBERG

Cairo-London Phone Circuit

Several radio telephone stations are
working from Cairo, Egypt, to England,
apparently as a preliminary to a regular
radiophone service between the two coun-
tries. SUV, SUW, SUX and SUC have
been reported on various waves between
25 and 40 meters.

Costa Rica on Low Wave

“The smallest broadcasting station in
the world,” little TI4NRH, in Heredia,
Costa Rica. Central America, is now work-
ing on 19.9 meters as well as on 31 meters.
This station uses only 7% watts but has
been heard almost everywhere on the face
of the globe.

Some time ago the owner, Senor Amondo
Cespedes Marin, increased the power to 150
watts, but for some strange and as yet
unknown reason the outfit refused to
“perk” nearly as well as before. When the
old “flea power” transmitter was restored
the DX reports started rolling in as before!

Banana!

The name “Banana” now appears on the
official list of the world’s radio stations.
This station is located on the Belgian Con-
[zo,t and uses telephony between 15 and 20
meters.

Yearly Schedule of VK2ME and
VK3ME

Through the kindness of P. M. Farmer
of Amalgamated Wireless Ltd., Sydney,
Australia, we are able to publish the entire
1933 schedules of both VK2ME, Sydney, on
31.28 meters, and VK3ME, Melbourne, on

31.55 meters. This unusual chart is well
worth saving.
VE2AME (Sydney)—Suulsys Onls
Sydney GMT EST {(Americn)
Jan. st 4 n.m.- D.m 07 -0R08 | m.nr.-3 am,
2nd & 3rd 8 p.m.-Mde 1006-1400 5 n.00.-9 n.om.
#th Mdt.-2 &.n. 1400-10400 9 a.m.-11 a.m.
Feb., 1ot 4 p.m.-8 p.ra, 0800-0%00 1 .. -3 &
Ind & 3ed B ponMat 1000-1400 & o9 o
ith Mdt.% o.m. 1400-1600 0 a,m.-10 n.m,
AMar  1st 4 D8 Dm 0100-000 | nm.-3 .M.
ond & 3rd 8 pm Adt 1000-1100 4 & m. m.
ath 12:30 #.m -2:30 a.m. 1430-1630 9:30 u.m.-11:30 sm,
Aprdl ™. 0100-0500 1 a.m.-3 n.m.

1000-1400
. 1430-1630

0500-0800

Lat
2nd & 3rd 5 am.-9am
4t 9:30 n.m ~11:3¢ a.in.

May Lam.-3nm

Lal

2nd & Ird 1000-1400 5 a.m.-9 u.m.

ith L 1530-1730 10.30w.m.-12:30 p.m
June Ist 3 0500-0700 N dt.-2 n.m.

2nd & 3ed R 1000-1400 5 n.m-9 mm.

4th 2: 1630-1830 11:30 a.m.-1:30 D
July et 3 0500-0700 Mdl.-2 n

20l & 3rd T . QU30-1330  4:30 5.1n.-8:30 n.m.

4th 2 1030-1830  11:30 a.na.-1:30 p.m.
Aug. lat 3n 0300-0700 Mdt.-2 a.m.

2nd & 3rd T:30 ke 0930-1330  4:30 nom..8:30 nam.

4th 1.30 E 1530-4730 10:30a.m.-12:30p.m
Scpt. 1t 3:30 : . 05300730 12 30 nem.-2:30 n.m.

nd & 3rd  T:30 b .. QU30- 1330 3 30 Aumn.-5:30 nom.

Ath 173 Bl . 1430-1630 0:30 A.m.-11:30 wum.
Oct. 1mt 3:10 p.m.-5:10 p.m.  0530-0730 12:30 a.m_-2:30 a.m.

20d & 3rd T:30D.m -11:30 P.m. 0930-1330 430 a.m.-830 nm

4th 12:306.m.-2:30 5.m. 14301630 9:30 a.u.-11:30 utn,
Nov. 1at 4 p.me-0 D.m. 0600-0%00 1 s, m.-3 a.m.

2nd & 3cd  7:30 pon-11:30 pom. 09301320 4:30 nom..8:30 n.m.

4th Mdt.-2 som. 1400-1600 9 m.m.-11 man.
Dec. 10t 4 p.n.8 p.m. 0600 0800 1 Am.-3 n.m.

2nd & 3rd 8 p.m.-Mdi. 1000-1330 5 nm.Yam

4th Mdt.-2 a.m. 1400-1600 Y am.ll am.

VHIME (Melbourne,

Wednesdny 8 p.m..0:30 p.m. 1000-1130 5 8.m.-6:30 a.m,
Saturday & P.m.<10 p.m. 1000-12c0 5 a.m.7 s,
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BRITISH EMPIRE STATION OI'ENS

® THE most important news of the month

for short wave listeners comes from
England. The new Empire station at
Daventry began operation on Mondayv, Dec.
19, 1932. This is one of the largest short
wave plants in existence. The new station
will supplant G5SW at Cheimsford. The
station consists of two transmitters cap-
able of working on any of eight different
wavelengths!  Each transmitter has a
power rating of 20 kw. In addition there
is an array of 17 directional antenna sys-
tems for directing transmissions to any
part of the world. With such a set-up
fairly reliable world-wide reception is as-
sured.

For program purposes the transmissions
have been divided into five world zones
with the following calls and frequencies:

Zone 1, Australia, New Zealand. ete.:
GSD, 11,750 ke, 4:30 a. m. to 6:30 a. m.
Zone 2, Indian zone including Malay
States: GSG, 17,770 kc., GSB, 9,510 ke,
and as a reserve channel, GSD, 11,750 ke.
9:30 a. m. to 11:30 a. m. Zone 3, East

Africa, Western Indian Ocean, etc., and
Palestine: GSH, 21,470 ke, during day-
light and GSC, 9,585 ke. during night-

time, 1:00 p. m. to 3:00 p. m. Zone 4, West
African Zone, West Africa, South Atlantie
Ocean and probably South America: GSB,
9,610 ke, GSA, 6,050 ke, 3:30 p. to
5:30 p. m. Zone 5, Canadian Zone, includes
all of North America: GSF, 15,140 ke
(probably won’t be used till late spring),
GSB, 9,510 ke, GSA, 6,050 ke., 8:00 p. m
to 10:00 p. m. All time is Eastern Stand-
ard. These schedules are experimental
and may be changed to suit conditions.

As mentioned, directional antenna sys-
tems are employed, so it will probably be
impossible to hear all of the transmissions
in the United States. It should be possible
to hear the transmissions to zones 1 and 2
sometimes and certainly to hear those for
zone 5 which are directed broadside at
the United States and Canada.—M. Har-
vey Gernsback.

avegyen

of the. month

ot

A list of Columbia Broadcasting Sys-
tem's short-wave hroadcasts for the
period Nov. 11 to Dec. 11 follows:

November 12, 12:30 to 1:00 A, M.—Special
program of popular music from Hono-
lulu, Hawaii.

November 13. 1:00 to 1:30 I>. M.—Prince
Clumay speaking from [Paris on “Whj
Drink and What?”

November 14, 4:20 to 1:40 IP. M.—Right

Honorable Lord [PPonsonby s8peaking
from London on “To an Old School
Friend.”

November 21, 4:20 teo 1:40 P. M.—Lord

PPeel speaking from London on *“To an
0Old School Friend.”

November 27, 12:30 to 12:15 I'. M.—Leon
Trotsky speaking from Copenhiagen on
“The Meaning of the Russian Revolu-
tion.”

December 4, 12:30 to 1:30 P. M.—Speeches
by Dr. Yen and Dr. Matsuoka of the
Japanese and Chinese Delegations of
the League of Nations—from Geneva.

PRESENT “NBC” SHORT WAVE
SCHEDULE
3XAL—Boundbrook—WJZ 8:00 2. m. to

4:00 p. m, daily except Sunday. 4:30
p- m. to 1:00 a. m. each Saturday night.
2XAD—Schenectady—WEAF 1:00 p. m. to
3:00 p. m. daily except Sat. and Sun.
1:00 p. m. to 4:00 p. m. each Sat. and

Sun.
2XAF—Schenectady—WEAF 5:15 p. m. to
11:00 p. m. daily except Sat. and Sun.
4:00 to 11: 00 p. m. each Sat. and Sun.
WIXAZ—Springfield—WJZ 7:00 a. m. to
1:00 a. m. daily. All time is E.S.T.
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There is not a radio man in the field, experimenter,

will not want to read these hooks.
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USEFULRADIOBOOKS

WHICH EVERY EXPERIMENTER
NEEDS IN HIS LIBRARY

or short wave fan, who

Right up to the minute with outstanding de-

velopments in short-wave radio—new methods and apparatus for quickly learn-

ing how to become a practical radio

operator,

Each book is authoritative, com-

pletely illustrated and not too highly technical. The text is easily and quickly
grasped.

ADIGUPERATORY

o gk WAL

2

SHORT WAVE CRAFT

96-98 SWC Park Place,

New York, N. Y.

Gentlemen: | enclose herewith $

for which please send me, prepaid a copy of

I i
i i
| I
I the book checked. !
| ( ) HOW TO BUILD AND OPERATE |
i SHORT WAVE RECEIVERS- 50¢ |
( ) HOW TO BECOME AN AMATEUR
i RADIO OPERATOR-5oc. i
I Send money order, cheek, ecash or new [J. S. |
stamps. Register Jetter if
stamps or currency.
| i
i |
I I
I !
I I
i

it contains

Name

Adldress.
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How to Become An Amateur
Radioe Operator

We commissioned Lieut. Myron P, Eddy, U. S.
Navy, Retired, to write a book on this subject in
such a way as has never been done before. We
chase Lieut. Eddy because his long years of ex-
perience in the amatenr ficld have made him pre-
eminent in this line. For many years he was in-
structor of radio telegraphy at the R.C.A. Insti-
tutes. He is 2 member of the I.R.E. (Institute of
Radio Engincers), alse the Veteran Wireless Op-
erators’ Association.

If you intend to beeome a licensed eode operator.
if you wish to take up phone work eventually, if
you wish to prepare yourself for this important
subject—this is the book you must get. This book
covers literally everything from “soup to nuts™
on the subject, in such a clear and lueid manner
that it will be of mreat value to every student.

Partial List of Contents

CHAPTER I. Ways and means of learning the
code. A system of sending and receiving with
necessary drill words is supplied s that you may
work with approved methods.

CHAPTER 2. Concise, authoritative definitions
of radio terms, units and laws, brief descriptions
of commonly used pieces of radio eguipment.
This chapter rives the working terminology of
the radio operator. Graphic symbols are used to
indicate the various parts of radio cireuits.
CHAPTER 3. General radio theory particularly
as it upplies to the beginner. The electron theory
is briefly given, then waves—their creation, pro-
pagation and reception. Fundamental laws of
electric circuits, particularly those used in radio.
are explained next and typical basic circuits are
analyzed.

CHAPTER 1. Descriptions of modern receivers
that arc being used with success by amateurs.
You ure told how to build and operate these sets,
and hcw they work.

CHAFTER 5. Amateur transmitters. Diagrams
with specificntions are furnished so construction
i3 made easy.

CHAPTER 6. Power equipment that may be
used with transmitters and receivers, rectifiers,
filters. batteries. ete.

CHAPTER 7. Rerulations that apply to amateur
operators, international ‘Q” signals, conversion
tables for reference purposes, ete.

How to Build and Operate

Short Wave Receivers

is the best and most up-to-date book on the
subject. It is edited and prepared by the edi-
tors of SHORT WAVE CRAFT, and contains
a wealth of material on the building and op-
eration, not only of typical short-wave receiv-
ers, but short wave converters as well.
Dozens of short-wuve sets are found in this
book. which contains hundreds of illustra-
tions: actual photographs of sets built. hook-
ups and diagrams galore.

The book comes with a heavy colored cover.
and is printed throughout on first-class paper.
No expense has been spared to make this the
outstanding volume of its kind. The book
measures 7% x10 inches.

This book is sold only at a such ridiculously
low price because it is our aim to put this
valuable work into the hands of every short-
wave enthusiast.

We know that if you are at all interested n
short waves you will net wish to do without
this book. It is a most important and timely
new radie publieation.

Over 150 Illustrations
in Each Book

72 Pages 7x10 Inches

Heavy Colored Covers

Not Sold on Newsstands

SHORT WAVE CRAFT
98 Park Place, N. Y. C.
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«“HAM” ADS

Advertisements in this seetion are Inserted at S5e |
per word to strictly amateurs, or 100 a word (8 |
words to the line) to mawfactwrers ¢r dealers for :
Name, initial and address each
count as one word, Cash should accompany all
“Ham" advertisements. No less than (0 words
aceepted.  Advertising for the March

should reach us not later than Jan. 18, |
|

each insertion.

issue |

e e e
SHORT WAVE LISTENERS CARDS: WE
prlnt just the type of eards you need for report-
ing the stations you hear, Write for free sam-
ples today. WIBEF, 16 Stockbridre Ave,, Lowell.
Mass,

WORL DWIDE KNOWN SESSIONS EIGHT
day alarm eclock, all nickel, with raised num-
erals, bent glass, Cathedral model, most beau-
tiful in design, $2.95, with radium dial, $3.95,
parcel post prepaid in U. S. A. Gold Shield
Produets Co., 112 Chambers St,, New York
City,

WORLDWIDE KNOWN SESSIONS ELECTRIC
mantel or desk clock, for D. C. and A, C. cur-
rent, beautiful design, black and silver, raised
numerals bent glass, $1.65, parcel post, pre-
paid U. S. A. Gold Shield Products Co..
112 Chambers St., New York City.

BELGIAN, JEWELED STOPPANI COMPASS,
made of phosphor bronze, fitted in hard wood
case, 4x4, may be used as a malvanometer, for
detecting electric currents in experimental or
conventional radio apparatus., Ideal surveyors
and sportsman instrument with elevated sights
(worth $30.00) $4.50, parcel post, prepaid in
U. S. A. Gold Shield Products Co., 112 Cham-
bers St., New York City.

TRANSFORMERS REWOUND OR BUILT TO
vour order., Speaker field coils, Pembleton
Laboratories, 921 Parkview, Fort Wayne. Ind.

SENSATIONAL MICROPHONE VALUE—UNI-
versal model " Y"—Experimenters single-button,
watch model type, 200 ohms. Pure gold spot cen-
ter diaphragm. Only $2.00, including valuable
1933 Reneral catalog with diagrams, Universal
Microphone Co.. Ltd., Inglewood, California.

BAND SPREAD RECEIVER

FOUR TUBE

$12.00, W8JAJ, R.R. No. 4, Bellevue, Iowa.
VIBROPLEXES, BRAND NEW, $1200. RE-
builts $9.00. Guaranteed. Frank Lydeard, 28

Cu-cmt. Roxbury, Mass,

QSLs, SWLs, PRINTED TO ORDFR BFAUTI-
ful styles, samples, prices on request. WZ2AEY,
338 Elmora, Elizabeth, N. J.

PLUG-IN COILS, SET OF FOUR WOUND ON
bakelite forms, Tune 15-210 meters with .0001.
Condcnsers 50c. Tube bases .05 ea, Noel. 419
Mulberry, Scrantan, ’a.

RUILD YOUR OWN TAPE TRANSMITTER.
P]ans $1.50. WIIBOD Ruppenthal, Goltry, Okla.

X OR Y. WITHIN TWO
kilocycles of your frequency. three for $5.90,
exact frequency, 17, $3.560 each. 7000 to 7300
within five kilocycles, $4.50, exact frequency
$5.50. Oscillating blanks §1.60, unfinished $1.00.
Practical instructions on grinding and calibrating
75c. William Threm, WARFN, 68 E. McMicken
Ave., Cincinnati, Ohio.

CRYSTALS, ’/n TO 17,

TURBE BASES—BAKELITE 4 OR 5 PRONG. 5
conts each. Noel, 419 Mulberry, Scranton, Pa.

U.S. NAVY DYNAMOTORS—IDEAL HIGH
voltage supply operating from storage hatteries.
(teneral Electric 24/1500 velt, 3350 watt
$37.50; 24/750 volt, 160 watt $25. On 12

volt deliver 375. Westinghouse 27% /350 80
mills $10., Mounted twins $15. 500 cycle
500 watt $7.50. All ball bearinge. Henry

Kienzle, 501 East suh Street, New York,

1-—$18.00 CROSSMAN AlR (‘UN $7. 50 1—
$36.50 Workrite S-W Converter, $8.00. $75.00
Vietoreen B.C. Superheterodyne, 5 volt D. C,
model, 8 tubesr, for $15.00, includes Wenton
meter. [ Nativnal B.C. Screen Grid Tuner
(110 v, A.C.) and Thordarson Power pack, 8
tubes, make offer. 1—6 foot R.A.C., Victor Ex-

ponential Horn with electric pick-up, make
offer, Satisfaction guaranteed, Dataprint
Company, Ramsey, N. J.

| pentode.

| on 20,
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Superheterodyne

(Continued from page 605)

In this range. the 26 mmf. condensers E
and F (Fig. 1) are connected into the cir-
cuit also, However, no switch is necessary,
as this additional connection is automatic-
ally made when the “CC” and “DD” coils
are inserted in their sockets. The fifth coil
prong (which is not used in Coils “AA”
and “BB”) is used for this purpose in
Coils “CC” and “DD.” In this frequency
range the band width varies from approxi-
mately 1200 ke, at 4.5 me. to 225 ke. at
1.5 mc,

Screen Grid Pentedes as Detectors and
LF. Amplifiers

The first detector is a “57” screen grid
Its high datector sensitivity and
high output impedance make it highly suit-
able to work into the high impedance pri-
mary of the first LF. transformer.
The two intermediate amplifying stages
employ “58” variable-mu pentodes, and the

much as six of these low loss tuned cir-
cuits are used in the three I.F. Transform-
ers, it is not difficult to account for the
extreme selectivity shown by the overall
performance curves of the receiver,

The second, or [ F. detector, is also a “57"
screen grid pentode operated as a plate
rectifier. Since its plate circuit contains «
large I.F. component in addition to the de-
sired audio frequencies a filter is necessary
to remove it, otherwise undesirable feed
back would result.

High-Power Qutput

The output tube is a “47,” resistance ca-
pacity coupled to the second or intermedi-
ate frequency detector. An output trans-
former as mounted underneath the chassis
with its secondary connected to the speaker
terminal block at the rear edge of the
chassis, and is designed to operate any
speaker, either magnetic or dynamic (or
permanent magnet dynamic), having an

intermec!iate _coupling‘ transformers are qf tnput impedance of the order of 4000
the t\\S'!n-COIIh tuned plate tuned grid ohms. A tap on the secondary of the out-
ype. ince the in-
termediate ampli-
N WINDING DATA ON COILS FOR NEW COMET "PRO”
ﬁfl‘ t}‘})II‘OVldeB _?os't TR “'(.L. Cui]ll (to ho woind on standard forms)
o e receirver'’s avelonkin Pritary Hoconidary
sensitivity and se- Coil No. Ttange Tiarns  Wire Size g R ire Size e
Sy AA W0 15-31 3 No. 30 DHC 7 No. 20 DBC 6
Lectlv:ty, no effort BB W.I.. i&;ﬂ 3 16 R 12
as been spared in LC WL ! = .o 29 v 24
e designsgn de(clo:l- DD WAL 115250 H .- 55 /41 3
L " 1l Jtz
struction of the in- EE W.L. 250--550 8 oo 136" 10/41-two
termediate  trans- ey squals Tures per Inen. pank Bttty
formers. The trans- *The turns given aro a guide only—the inductance should pe 135 ar 2€; greater than our
former CO“S are present No. 5-W, L, coil,
= OSC Coils (10 be wound on new forma_with holes for tap—these roils have no Drimaries).
wound with 10/41 Wavelength
Litz wire and have Coil No. Ranke  Tirns Wirs Sise T.P,1
an  inductance of AA—OSC 15-31 7 No. 20-D8C [ ll":].t.;“:.: 1 2/3 turns from
1.2 millihenries, At BB—OBC 28-61 14 o 12 Tab at 2 2/3 turns from
g bot:
465 ke., these coils oo _ogc 56-120 23 D © 24 Tab at 4 2/3 tarna from
have a power factor bottont
of .01 or a Q of 100. DD—O3C 1156-250 29 28-88C 56 Tap at Y 2/3 turns from
They are tuned by hotrom
Y ar une ¥ EE—OH8C 250-550 80 28-88C 60 'lap l: 16 2/3 turns from

adjustable conden-
sers with mica di-
electric and Iso-
lantite bases. Inas-

All taps to be soldered to the *

torninal.

CRYSTAL SET. SOMETHING NEW, SEPA-
rates all stations, operates speaker, Blue print
25¢ coin. Modern Radio Laboratories, 1508—
23rd Ave., Oakland, Calif.

LISTENING SERVICE FOUR HOURS DAILY
80, 40 meter bands. Twelve reliable
State schedule, etc,
Butterfield Swire,

reports mailed for dollar.
Sparks, Steamer Adrastus,
Hongkong.

SHORT WAVE CONSTRUCTION KlTb. SETS
Supplies, Wholesale Catalog 5ec. Federal
Radio & Telegraph Co., 4224 Clifford Road,
Cincinnnli, Ohio. [{

QPECIAL POWER PACKS—D.C. for Phone,
handles up to 5UX 2108, 500 volts PURE D.C.
to plates and 712 A.C. to filaments, 170 mills,
uses 2 UX 281s as rectifiers, SPECIAL PRICE,
£15.00. We also manufacture D.C. Power
Pucks to 1 kw. for broadcast work., Filter
g;mkea, highest quality, 170 mill 44 henries.
2.00.
volt, $10.00: also filter condensers and a full
line of transmitting supplies, we guarantee
everything. We manufacture only the hizhest
aquality in merchandise, write for bulletin
ﬁhr‘ General Engineering Corp.,, Charlotte,
ich.

HAMMARLUND PRO $75. SW3 $22, CON-
Jdenser mikes $6.50. 3500v working puneture
proof condensers 2.8 mfd, $15. WE261A &
276A 100 watters $7.50. De Forest 552 $9.50.
Used Cardwell condensers, meters etc. Xtala
$3. QSL'3 250 $1.60. 6500 $2.50. Klassen &
Ross, 823 Garﬁe]d. Kansas City, Kansas.

SPECIAL: $27.60 STEWART-WARNER CON-
verters complete,  Arcturus tubes—sealed car-
tons $15.00. Ware

& Garvine, 3418 W. 4th
Street, Chester, Pa.

AUTO HANDY LICENSE HOLDER. MADE
of brass, nickel plated, octagon in shape, with
a key ring nltachrnent By earryving your
auto license in this small receptacle (3"x%")
you avoid embarrassment when an officer asks
you to show vour license, Saves a fine and
time lost in court. Worth ten times its cost.
Send 25¢ money or stamps. Gold Shield Pro-
duets Co.. 112 Chambers St., New York City.

WANTED A USED TELEPLEX INSTRU-
ment. What have you? Alfred Boisseau,
Stroud, Okla.

www americanradiohistorv com

Variable transmitting condensers, 5000 /

bo
“I* terminal of coils CC-W. L., DD-W. L., LL—(N(‘ and HH-OSC;

coils also to have jumpers betwoon the ""G" terminal and the “H" terminal next to the R

Forms 1 and 7 sixteenths inch diameter

put transformer is connected through a
resistor to the jack on the front panel,
thus providing head-phone reception at re-
duced volume and with a minimum of hum.

A very important feature of the Comet
“Iro” is the intermediate oscillator, “vhich
can be started and stopped by the toggle
switch on the panel. It consists of a 568"
tube and associated circuits permanently
adjusted to oscillate at the intermediate
frequency of 465 kc. Like the high-fre-
quency oscillator, it is also of the “elec-
tronic coupled” type.

This feature was designed primarily for
the reception of pure C,W. code signals.

Comet “Pro'" Tuning Condenser Data:
Referring to the diagram, the tuning and
oscillator variable capacitors have the fol-
lowing values: C1—138 mnif.,, C2—15 mmf.,
C3—26 mmf,

The trimmers across the two coils in
each LIF, transformer each has 140 mmf,
(max.) Each coil in the I.F, transformers
has 1.2 millihenries inductance (1,200 mi-
crohenries) and are especially wound on a
machine, the coils being about %"x%" i
cross-section.

The plate rectifier chokes (iron core)
have about 30 henries inductance each.

The capacity X is an infinitely small
capacity, equivalent to the capacity getween
lead wires or that between the edges of two
small lugs fastened near together on the
tube base.

Direct Reading Ohmmeter

(Continued from page 615)
the 10,000 to 100,000 the milliammeter is
adjusted to full scale. These readings are
an adaptation of Ohm’s Law, which states
that R equals E over L.

One thing had best be kept in mind.
If the approximate value of the resistance
is unknown, it is safest to have one of the
shunts on when first turning the battery
switch on, as a low resistance under test
might eause damage to the meter,
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TWO NEW 25¢ SHORT WAVE BOOKS

COUPON
BRINGS

THESE

These

Books NOT Sold on Newsstands
Clip and Mail Coupon Today!

HERE IS GREAT NEWS

JURSUANT to many requests from our readers, we have decided

to publish two new popular short wave books, for which there is

a persistent demand at this time.
_ These new hocks contain everything on the subjects worth know-
ing and both hooks will be welcomed by all short wave experi-
ment?rs. short \V%Vekfanﬁon&d 'I.‘qgorél;vnve enthusiasts, the same as
our former two books ILD AND OPERATE SHOR'
WAVE RECEIVERS. and HOW TO BECOME AN AMATRUR
RADIO OPERATOR were welcomed by thousands of our short
wave friends.

In conformity with the times these books have Leen priced at 25¢

Ten Most Popular Short Wave Receivers.
How to Make and Work Them

This new voltte will be a revelatlen to 4ll those who wish ta bulld their own
wort wave recelverz. The edltors of SRIORT "\\"«VH CRAFT ovel a perlod of yeers
Tave learned to know exaetly what shert wave experfmenters und short wave set bullders
wanl 10 get. ror thual red~on they ha seleited ten outstandihe short wave receivers
wnd these are described the new vol . Eseryihlng worthwhile about every one
of the ten recelvers I3 decerlbed Ln the 1ext. K
ecarh recelver hus u
omplete. hoosup @l
imavinafion Wl
Everythlug from the

h receiver Is fully iilustrated and

‘omplete layout. pletorial renresentution, photoxraphs of 1he set
all worthwhlle speeiticatlon o there 1S nothing teft 1o pour
comes 10 huillding any one of tlese ten pupular receivers.
Iiplest one tube set to a six tube superheterodyne Iz prescnted

instead of 50c, which is the price of our other books. Yet the two
new 25c volumes that we are offering now contain a tremendous
amount of information and the type and illustrations have been chosen
in such & munner as to give yYou Almost as much for your 25c as
you received for your 50c before. Only by increasing the press run
enormously and making other printing economies has it been pos-
sible to price these books at such a low, popular price.

You will make no mistake in gmetting either or both of these new
and vopular books and we know in advance from our many years of
experience with short wave enthusiasts that you will thank us for
having made theae books possible.

A Short Wave Beginners Book

Here Is a book that will solve your problems 3f You are néw to the short wave
gamne. 1t contaims positively everything that you would wish to know |p connectlon
with short waves, leading you In easy Stages from the simplest fundamenials to 1he
present stage of the art short waves as it i3 known toduy. It Is the chiy low
priced reference book on short wives for the beglnner, whether he he a short wave
enthusiast. short wave listener or short wave amateur.

The hook Is profusely llusteated with all soris of illusteations.
everything worthwhile knowIng about short waves In thls Interesting amad Rrowlng
fleid.  Yel withal, the boek Is not ‘'technieal, It has no mathematles, no *'hig
taluting” language and no technleal jargom whieh would only serve to frighten you
away The entice book inx kapt ém popular lancuage ihroughou! Wherever technlea?

ords are used. explanations are Riven.

explanations and

feaving nothing 10 the Imaslnation. You

Ca n{:llﬂe'lls: of‘_l:]arln are e&:lh‘ciu l:) make ll;:lt'll MI'I as commplete as It is humanly hown lhow to Interpret a nliau':amrn and a f:’n‘ ‘silinphls selskx;rc llﬁo nlre‘n to ghov
p~-thle te do u ecan select amy or Al repelver: You v 1o g0 abou t in_ mmaking them. et every
atul know heforehand that you 1 able 10 SUCresi- Desssssssssssstasssnnattiandiontinnnnnnnnnsssssanansnsy (NInE laszs heen gone to make It posiibie to give you
R : H 7
fully WA wid opcraie el b el oot S 1 mnont wave cmaFT.  mw.m § 8 copelelc understnding of short wates fon e
olll alko be shown how lo oberate the re‘cehver 1w s !(!‘lie-ﬂﬁ Panrk Place, New York City S After readIng this book, you will never he at a loss
t: waximum efficiency O] emiave herewith 25 bleh please send me 5 for short wave terms und you will not have to consult
O T T blished, prepaid. 4 capy of YOUF New a other text-hooks or dictionaries. Tihe editors of SIIOHT
IMPORTANT P Dack “Ten "Most Popular Shor{ Wave Recelvers, § WAVE CRAFT who havo edited ‘this book Fave seen
THERE IS NO DUPLICATION WHATSOEVER § HOWw 1o Make and Work Then.” Tie hook 1o Lo 3 19 1% that everyihing bus been dosie to make this valums
BETWEEN THIS BOOK AND OUR OTHER VOLUME § sent to me lmmediutely unon publivation. e e et b AN fioart el b o s parfioess, Or
—-HOW _TO BUILD AND OPERATE SHORT WAVE : (]I cnelose hereith 25c fur Wiich please send M6 § Tibook covars rvaryihing, “{fom noun ta nuts” and will be of 1remen:
RECEIVERS.” ALL THE MATERIAL PUBLISHED & a3 suon_ as publlshed, prepald. & coly of your new H Mpartancy 10 everyone.
THE Fw BOOK HAS NEVER EARED | s book “The Short Wave Begifiners Book.” The hook B 11 abounds ith many illusteatione, photographs. simple charia. hook
:A"IY BOONK BEFORE ASTH ARREAR N i W he senl 1o me immediately upon puslicat o i DL mrlsllbnkange ik aibclE e ) n tremendats numour
This book has heen edited by the editors of SIQNKT O I enclose 0v for which please send me, prepaid. : ";Dﬁ‘krl‘-‘ﬂll;lh.o: e eu';..’l'?.aél"‘:nl'-"-,':.’li’:'kf.'é’.m.l'.‘. 5'.::..'1"...\'3.&‘.21.;
WAVE CRAFT. whleh alone Is & sSusrantee that vou & @3 soou as published. your two hooks. “Ten Most & haw to ret verifieation carde {rom foreign atations. all about radio tubes
I get sailsfactlon and that nothing hus heen left un- &  PORUIaT Short wave Receivers. How to Make and g d“"l."'.'..ﬁ'i:';?ﬂ:":h'«;c“i‘ r'f.'fi'&'ﬁh‘?i.’.ﬁ b oo will never I
ane 1o five you between two covers the greutest selee- 8  Work Them.™ and *The Short Wave B'“'"_"“"'s ! hving gotten this important volume.  You will Keep referring o it
on of short wase vreceivers ever published. :  Book. b'l;}“’“’mﬂ“‘ to be sent to me immedlately & cvoryady'in your work.
e« upon publication. o
H (Nend money order. check, cash or new U. 8 . 3
PRICE 25¢ PREPAID 40 PAGES @ . 00" Retiiter letter if 1t contains corrency o 3 PRICE :)5\751:3?;’?1.[1?0511\.\“0#5’*0“
OVER 75 ILLUSTRATIONS H np s
E Nume - g N — e
H Address g
H State H
H ssscescssssssasecenssunnsancectsanstsasenssases
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The World’s

FINEST

Short-Wave

RECEIVER
&

AMMARLUND, f{or once,
discards its customary mod-

esty and asserts that the
new COMET *“PRO” is the
World’s [-inest Shori-Wave Re-
cerver.

WORLD-WIDE
RECEPTION
Guaranieed

IN YOoUR HOME

With the whole radio world to
choose from, the *“PRO” holds
honor position in the service of the
U. S. and Canadian Governments,
leading air-transport and steamship
companies, police departments, and
key stations of broadcasting net- i
works—faithfully performing their
most exacting tasks.

The “PRO” now uses four “58”
tubes, two “57's,” one “247" and
an 80" rectifier.

It is evert more sensitive and selec-
tiwe than before—yet surprisingly
easy to tune with its sinpte band-
spread system. Full loudspeaker
volume. Electron coupling gives
greater oscillator stability.  Shield-
mg s more cffective, and the new
metal cabinet prevents stray influ-
ences. Wood cabinet optional.
A.C. and Battery Models.

Mail coupon for 16-page folder |
describing complete details of
this really GREAT receiver.

e
_COMET
Custom-Built ‘P RO,,

by

HAMMARLUND MANUFACTURING CO.
424-438 W. 33rd St., New York

Please send 16-page illustrated folder de-
scribing COMET “PRO" Short-Wave Super-
heterodyne.

Name

Address

.Sw.2
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Two-Tube AC Band-Spreader
Works Loud Speaker

(Continued from page 593}

coil. For band spread tuning, a Hammar-
lund 80 mmif. equalizing condenser is
mounted in the top of the coil form, and
is shunted directly across the grid coil.
The method of tapping the coils to ob-
tain band spread is shown in the diagram.

No switch is provided to turn off the
whole receiver, as this would necessi-
tate the running of the A.C. leads into
the receiver. The only switch used is in
series with the plate supply “B” nega-
tive lead, which is useful to transmitting
amateurs as one does not have to wait for

filament heating.

Antenna To Use

The antenna that was found best for
this receiver was a long low wire. This
type gives considerably less background
noise. However, this receiver will pull
in foreign stations with an antenna only

coil and 11 turns in the plate coil; also
an increase in the grid condenser tuning
capacity, which should now be 100 mmf.
instead of 35 mmf.

List of I'arts
1—Blan 7x6x9 inch shield box
1—National type B dial
1—Eby antenna and ground unit
1—Eby phone tip unit
1-—Yaxley switch
1—35 mmf. Hammarlund condenser
1—50,000 ohm (Clarostat) potentiometer
1—6 prong wafer socket Eby (Alden)
1-—5 prong wafer socket Eby (Alden)}
1—3 prong bakelite socket Eby (Alden)
4—80 mmf. lTammarlund equalizing con-

densers

2—2 meg. grid leaks, Lynch
1—250,000 ohm resistor, Lyneh

- . 11500 ohm resistor, Lynch
;%?uiigg lglr:)gsez;.nd by jcouplingjoondanser 2—.002 mf. Aerovox condensers
All negative leads are connected to the U ~006 mf. Aerovox condensers
aluminum ean, and the whole thing is 2—6 mf. tubular Aerovex (Concourse)
“grounded.” condensers
For reception on the 100 to 200 meter 3—5 prong coil forms (National or Silver
band, the coil needs 42 turns in the grid Marshall)
/7 N
20 METER 40 METER 80 METER W
(%2
| 8Y
181271
NE 20"

ENAM .
WIRE
Tap

AT B3, T.
FRCM TOP

+

NOTE ' FOR 80 METER
COIL USEY WIRE, K"NOT us:o/

OF COIL
(FROM TOP)

s

Coil details for Band-Spread Receiver.

The Short-Wave Beginner

(Continued from puge 609)

without wires on the detector. The °*
{cathode) terminal is connected with a
wire to the commmon ground terminal on
the under side of the baseboard.

The filament wires must be quite heavy.
The best thing for this purpose is twisted
lamp cord. Solder one wire on each of
the “F” terminals of the detector socket
and solder the other ends of these wires
to the two binding posts on the left in
the rear of the set (the two that were

formerly used for the “C—" and “A+"
battery terminals).
Conneet the wire from the “G” ter-

minal on the transformer to the *“G”
terminal on the new audio tube socket.
Resolder the “P" socket terminal to the
front “phone” binding post. Connect an-
other piece of the twisted lamp cord te
the two “F” terminals and wire them to
the “F” terminals on the detector socket,
so that the two are connected together.

We have two new pieces of apparatus
that have not vet been connected in the
set. They are the 2,700 ohm resistor and
the 1 mf. condenser. These are mounted
on the baseboard near the “C” terminal
on the amplifier socket as shown. Take
a piece of wire and solder it “o the lat-
ter terminal and connect the other end
to one terminal on both the resistor and
the condenser. Then with another piece
of wire, connect the other terminal on
each of these two parts to the common
ground wiring. The last wire in the set
is the one connecting between the “F”’
terminal on the transformer which also

www americanradiohistorv. com

connects to the common ground wiring.

This completes the changes in the set
wiring. You will notice by looking at
the wiring diagram that the binding posts
at the back of the set have been re-
designated. The two left terminals are
connected with a piece of twisted lamp
cord to the A and B binding posts on
the amplitier and power unit. The third
from the left is the “B—"", which con-
nects to the H post on the amplifier and
the last connection is the “B+" which
connects to the G binding post.

We are now ready to try the set. Turn
the power switch on the amplifier to the
ON position—this turns on the entire
set. The filament rheostat of the set is
left without any connections, although,
if a really neat job is desired, the power
switech on the amplifier ecan be trans-
ferred to the set panel, in the position
occupied by the rheostat.

Operating the Set

When the power switech is turned on,
the filaments on all the tubes, both in
the set and the amplifier, should light.
It is best to connect the phones to the
binding posts on the set, to try it. Tune
the set in the usual way, using the vol-
ume control to control the regeneration.
If the set oscillates too freely, move the
position of the “G" contaet on the volt-
age divider resistor to a lower position
(R3 in the amplifier last month). If the
set will not oscillate over the complete
band, move the band higher.
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Letters from Short Wave Fans
(Continued from page 614)

WE HANG OUR HEADS

Editor, SHOorT WAVE CRAFT:

I have been a reader of your magazine. SHORT
Wave CRArT. for several yeurs. Am also an
ardent radio enthusinst and have operated
Amateur Radio Station WS8AKF very consis-
tently, using both **fone” and “C.W.' I am sure
this eall is very familiar to many of your
readers.

If you will go over the issues of SHORT WAVE
CRAFT for the past year you ean findl retarding
articles in each issue. The one in particular
which has caused so much concern among the
“fone”’ operators, is in the February-March,
1932, issme and features an “Inexpensive Fone
Transmiitter.”” You have informed your readers
in the December-January issue that an oscillator
could not be sucecessfully modulated and directly
in the next issue reverse your opinien and tell
them how satisfactory it is to modulate an oscil-
lator by the absorption principle. 1 hope this
article was not taken to heart by our younger
brothers and put to use, as conditions on the
“fone” bands do not warrant such antique
equipment.

I suppese you realize the “amateur fraternity”
depends on your publication as a source of ad-
vanced information concerning radic trans-
mitting and receiving. with better operating
conditions and Dractiees as their objective. 1
trust in the future You will give this your deep-
est eonsideration and publish and feature articles

thereby impress on the minds of your readers
who, in most cases, are amateur operators of
today or tomorrow, modern ideals of the fra-
ternity.

[ believe in so doing SHORT Wave CraFT and
all the amateur operators and short wave listen-
ers will be greatly benefited. I sincerely believe
this note has expressed the ideals of thousands
and if | may be of service to regarding any
radio activitics I will be glad to do so to the
best of my ability.

Yours for cooperation.
MARVIN W. SHELLHAMER.
Amateur Radio tation WSAKP,
The Voice of the Anthracite Coal Region,
258 Brown St., Tamaqua,
Schuylkill County, Pa.

(Thawics a lot. Marvin. and 1we will bear in
mind what you have to say regarding future
articles on ’phone transmitters. We should have
labeied the article you speak of with a blurh
stating that the loop transmitters are of par-
ticular interest to students of the subject and
that they are not desirable for everyday use by
amateurs. We understand that the loop absorp-
tion modulators are used in some of the port-
able army radiophone transmitlers.

The editors had the thought in mind that the
principle involved would be of interest to new
students of ghort waves, but as you suggest. the
loop absorption method might be taken too
strongly to heart by some of them. PThanks
ugain for the sugpgeetion.—Editor.)

2-Tube Portable All Wave Receiver

(Continued from page 587)

which will be forward and constructive and
The regeneration control, a 50,000
ohm Carter variable resistor is

mounted on the right-hand panel. The
ear phones are connected to the set by
an Eby phone post strip mounted next
to the regeneration control. The grid-leak
leads are soldered direetly to the leak
to conserve space.

The tube sockets selected were spring
suspension sockets, selected not because
of size, but because it was thought they
would be useful when set was to be used
in portable auto receiving.

The rheostat, switch and binding posts
are all mounted on the rear panel. The
left panel supports the 13 plate Pilot
midget “band spread” condenser, the an-
tenna and ground binding posts and the
coil socket.

In order to wire the set, it was found
necessary to have the front panel, a3 well
as the top of the shield ecan removed
most of the time, and for this reason it was
decided to mount only the main tuning
condenser on the front and have this
panel readily removable. This was ac-
complished by having the stator connec-
tion on the condenser made by a *free”
wire with a forked clip soldered on the
end and fastened to the condenser by a
nut provided for that purpose.

The use of such a small condenser as a
pilot 5 plate midget for a main tuning
condenser provides good band spreading
and eliminates the need for a vernier
dial, which is always hard to mount on
an aluminum panel.

Rubber feet are provided to eliminate
noises when the set is operated on a metal
surface. Another precaution necessary
to prevent noise is to tighten the upper
corners of the corner posts by squeezing
with pliers and then forcing the sides
into them, otherwise the corners and
corner posts will create excess noises
and at times the set will refuse to oper-
ate altogether when this condition is
present.

The only really novel part of the cir-

Reinartz Next Month!

@® Due to unaveidable circumstances this
month’s installment of John L. Reinariz's
series—“How to Become A Radio Ama-
teur”—had to be postponed till next issue.

cuit is the extra bv-pass condenser C2.
This was found a great aid to smooth re-
generation and also to prevent fringe
howl, and while not necessary in ordinary
two-tube regeneratives, it is necessary
here probably beeause of the close place-
ment of parts and the resultant inter-
coupling and need for extra by-passing.
This condenser and alse condenser Cl
are both mounted on top of the 85 milli-
henry R. F. C. by means of friction tape.

The 1 mf. regeneration control resistor
is mounted on the lower left of the rear
panel.

The coils are all wound on UX tube
bases and the tickler coils are wound on
the finger tips, tied with thread, and
mounted simply by inserting the wires

in the prongs and soldering. The coils
are wound as follows:
Secondary
20 meters 7 turns No, 22 D, C. C.
20 - 9 " ditto
40 b 17 @™ ditto
80 i 21 7 ditto
80 "’ 28 ditto
Broadeast 90 turns No. 36 S. S. C.
Primary
6 turns No. 32 D. C. C.
7 ”y ditto
8 ditte
T ditto
T ! ditto
10 turns No. 22 D. C. C.

Novel Short-Wave Coil
Ideas
(Continued from page 587)

support the coil sections, while each unit
is permanently held in place by the slot
walls. By marking off tle slots on the
surface of the tube, they can be cut by
a hacksaw into which two or three blades
can be fitted at the some time, so as to
cut a slot of the desired width. If access
is had to a milling machine or a
then a saw or milling cutter can be used
to cut the slots in the tube. The ridges,
B, may be sunk to the depth of the in-
ner tube surface by placing one tight-
fitting tube within another and allowing
the ridges B to be formed on the second
tube.
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$20.00 Prize Monthly For Best Set

@ THE cditors offer a $20.00 monthly prize for
the best short-wave receiver submitted.

If your set does not receive the monthly prize
you still have a chance to win cash money, as
the editors will he glad to pay space ratea for
any articles accepted and published in SHORT
WAVE CRAFT.

You had better write the “S-W Contest Edi-
tor,” giving him a short description of the set
and a diagram, BEFORE SHIPPING THE
ACTUAL SET, as it will save time and expense
all around. A $20.00 vrize will be paid each
month for an article describing the best shart-
wave receiver, converter, or adapter. Sets should
rot have more than five tuhes and those adapt-
el to the wants of the average beginner are
much in demand.

Sets must he sent PREPAID and should be
CAREFULLY PACKED in a WOODEN box!

The closing date for each contest is sixty days
preceding date of issue (January 1 for the
March issue. etc.)

The judges will be the editors of SHORT
WAVE CRAFT, and Robert Hertzherg and Clif-
ford E. Denton, who will also serve on the exam-
ining board. Their findings will he final.

Articles with complete coil, resistor and con-
denser values, together with diagram, must ac-
company each entry. All sets will be returned
prepaid after publication.

REQUIREMENTS: Good workmanship always
commands prize-winning attention on the part
of the judges; neat wiring is practieally impera-
tive. QOther important features the judges will
note are: COMPACTNESS, NEW CIRCUIT
FEATURES, and PORTARBILITY. The sets may
bhe A.C. or battery-operated, Straight Short-Wave
Receivers, Short-Wave Converters. or Short-
Wave Adapters. No manufactured sets will he
considered : EVERY SET MUST RE BUILT BY
THE ENTRANT. Tuhbes. haticries. ete.. may he
submitted with the set if deajred, but this is not
essential. NO THEORETICAL DESIGNS WILL
BE CONSIDERED! The set must he actually
huilt and in working order. Emplovees and their
families of SHORT WAVE CRATT are excluded.
Adidress letters and packages to the SHORT
WAVE CONTEST EDITOR, care of SHORT
WAVE CRAFT Magazine, 96-98 Park Place.
New York, N. Y.

See page 635 for

IMPORTANT
Announcement on

NEW BOOKS

News of the industry.

technical articles,

service hints, ideas

and hundreds of bar-
gains.

Send for your copy.

MUD IR IE 2 ¢

) (€
New York, N. Y.

RADIO CORP

725 Broadway

PATENTS—TRADE MARKS
All cases submitted given personal
attention by members of the firm.
Information and booklet free

LANCASTER, ALLWINE & RommEL

PATENT LAW OFFICES

Suite 434 815.15th §t. N. W., washington, D. ¢,

DO IT NOW

M’]EN’N‘ Z.Hy POLACHEK

YOUR IDEAS
REGISTER YOUR

TRADE-MARK &y
PEG. PATENT ATTORNEY PROF. ENGINEER
WHAT IS YOUR INVENTION?

Send me a simple skerch or model for
CONFIDENTIAL ADVICE

31sv' NEW YORK
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FYERY. have mever heen produced
country by storn ax puch as the now famous DOERLE
dencribed hix liret receiver, the now fumous TWO TUHI\-‘ I2h'»00 MILE RE(’I IVER
ol il

fficial Doerie eceivers

in the Decewber-lununry isue of BHORT WAVE CRAFT

published in BIIORT WAVE
lg is n low=-priced receiver, ve.

ARLY, in pravtieally nay locution, net only
menters huve hoilt their own, and have ohtsined wiraculons results. as hundreil,

ul ex,
of glow

itecently, dMr. Du

g testimoninl lerters from radio funs testify
brought out ahother receiver. the

TIREER, TUBE SIGNAL GRIPPER, which wiready hus

started to muake history,

‘There i» no queation that the three

tube ioh will alw manke ite trivmpliant tour all over the

warld.

We repeat that we o not believe that Lhere are two
more efficient and practical low-priced nhort-wave receiver.
in esistence today at the vrexent stage of the art thun the

Doerle TWO TUBE 12,500 MILE

RECEIVER und

THREE TUBE SIGNAL GRIPPER.
In the course of the vear, wa huve received many r
Quests tor thes receivers, and we have sold 1 creat muns

parts for both receivur

but uet until recently have we

coneludet our texta which now places us in u position
wxupply the twa complets roceivers so that you un eithe
buy them completely wired or in kit form

By sprcinl arransement with the puhllsher

of SHOR'

WAVE CRAFT. wa ure now in a posltion to «eil yun these

ofticinl receivers so that all
ever wished to own eitner af thexe
rare ta buy them wi
they will parform 100

hort wave euthusinsts who
¢ <ets can mow |
t 1 question ih thelr mind< that

It tonk n lot of labor, and much ingenuity w cullest the
correct parts to niake surs that each receiver wonld work
under ull circunwtances. This means that &Il the usiaf

‘bags" have been ironwd out by us in

uch a way that

» may order every receiver with tull confidenee. that

in pracucally cvery location,

anywhere, “they will d

their atull.

ONLY FIRST CLASS PARTS USED

It may be pnunhla to buy the parts of the completed

mets at & lowes price.

We admit this at once. But if you

will look over our parta list, you will find that only first clas

treccterial

There _iv no
ONLY TIE BEST CONDENSERS—AND

Two Tube 12,500 Mile Doerle Receiver

T Tacpiver in exactly

) ,||u.u.n-d in our phota-

Sire of sluminum

panel in 93t
5

gYspha.

" al

We have done awny with all losaes.
IN THESE TWUTHII‘::‘%
1

i lum.'l
“hand capacsty.

1 Cur D ohm Rheontat .n.l Swltch:
2 Di: kellt

aiorriet; 2 Kurta-Hasch Ver

low Sackita; | Mwenmold Equal et Anten Co

Acrover Fixed Onml mer; 1-5 me Lar undum Grid
Telephone Pin Jucks; | Alumminum Pancl; iVeneer meoud | Bnkulilu
Rheoatat Knoh; | Bakelite Binding [y Hflrm. lontof 4 E te Sharr

No. 2140

No. 2141

o: [natruetions for Olu-rnion 1 8et ul lhrd-urw Wire,
ping weight J |

BE, 12300 MILE DOERLE SHORT WAV

N 200 i g i ©

tested an Der  mbove  specifications
YOUR PRICE

TWO T

TWO TUBE 12 500 MILE DOERLE RilORT WAVE
RECEIVER HKIT. with all tiarte as specified sbov

but nat wirad. 770

and instruatio:
shipping weautht .5 lh-.

Complete set of aceeanorien, Ineluding the loll 2 aix
months gusranteed Neonlm type No. 230 lubrs: on,
st of No. 1678 Brandes Matehed ITeedbhoies: 2 No.

6 atandard ey ef 2 aun.hrd 45- $
- i ahip-
it $95.40

|h h]n. "pring colnee :t-mu
prration, Compie
YOUR PI(ICI-.

valt h
pink weicht 22 Ihn

«hort-wave rereivers which have taken lhe whole

CIRAFT luurling this receiver to the akies, and for o
pulls in short-wave station< from all over the world. REG
thix country, but unywhere.

Receivers, Doerle lews

ecseen the many letter
TOIRAON,

wood. that will not warp.
Tty a0e montt

Thonsansts

MEANS HAMMARLUND—ARE USED.
arsount if we Useil chealer condensers.
wanted a first ¢laxs product.  And this goe: for everything else in the ets. Tneyare low i
price. yet the quality is excellent con-ideting the low price. Thu
Kurtz-Kaseh dials becaue we found them execsllent for their pirbose, and ax évéryone know

they are rcally frst claxs \ermen

These |uneL4du away with hund cabuacity.

WHAT THEY SAY!

**Does All You Say"

11
nll you » ;y it
J. reet, Cumberland. Md.

401 <tringdale 8

Some List

w
oseph Whalle

Masur! Keamy. H. F. 10 1. Hammond, Ind.

This is Golng Some!

nme ln Mapl-
GHR. O

Ohia
(l ard, Ohlo g
wrinam, outd Awu en; T1 W
er. Encland. 1 i e | WL I
have not found lunnd in Lhc -nII bnlk
» not & d fur ays o a twio-tube job. is It?
Il nhswer

received thy Jollowing
woA

voncerning the Dosrie ont
dack l'rmr  Mamuood Terrmec, Maplewood. N. J.

A Good word lor the Dae

1 would like to put » he Doeris 00 mile recciver.
reeommand thim st fo LI bic wayl Hnping fhuw
thin set “perks” far ol hie

Kﬂ.l.-.lu \suu sclv. Street. Baltimora. Md.

A Docrle Enthusiast "
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cer! yrka the ik o £
Im any better juh t w K W ),\_ A .,.
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s wallop behin
241, Grayling, Mich,
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th : b M
Wixaz WAXAU. W2XAH, WAXK. WXAL:
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Todsy is my thicd day for workina the Doerir sat, snd to date I have
r cer Ity stations. Nome o1 the mure distnut ouve 1 shall

The sat< could e produced for a considerabl
We have refrained from Jdoing so becavse w

for inutance, »e 8 © Using

The basenonrds u € of luminated well-seasoned venee
e polished sluminuni. en which the condense:s ancd otirer
Tne plug-in cuIL aenf B
lo: I ahort Dite t
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e business-liks

. i nce an well

Only by mnklng these sets ingquanti.
ties can we afford to sell them at
the extremely low priees qqoted.

printed

He.. what can he .
HOW DO THE TWO SETS DIFFER?

in, right
statinua on the lou.lspe: Ve. however. do not e nuch & claim
Far instance. stst n 5.000 m.d 10.000 wiles awn¥ rome In onby
hadpnhones.” This uws two 230 (-o—mlt hattery t¥ype tubes.
_ The TIIHEX 'IUI!P‘ BIGNAL GRIPPER. un its name indicatcr,
ina three tube set. [t slao uses the 230 type hatrery tub 1
deal more powerful than | lor st wnd will b
fromn Kreat distances on t| peBker. A good ik
should bs uend. Thus, {nr innn iee. alalions [70m ull over
romn in on tha loudepeaier, but, of ronrse, stations 12,000 mil
redl the usz of enrphones.

|‘h- price of 1ha 1wo setn includa I u-l n{ plue. -n ml.l-
are operated from ordinary dry cell
ha sither 90 voltg of I!.. \ I

Boily ners

B battery su. uly '
» foi the Tllll}.h TUEF SILN f GRTE
BF SET. 90 volts in auflcien

n...h seta tuns enmdln.lv zaay, and the oseal mnm- in nlways
under full roniral of the operstor. The vernier diale ure accurute no that
atatjons T“ bqtloued and faund in their allotted Imlhlml every time

vl uze the

OUR OWN TES‘I‘S

all
built the

¢
ve aurselves lmve Iw o heent

TUN RWAY Wit becaun *1
aceninplished ui(h lhla set. We nuch rather have ulh talk aboue
the reaulta.

hueidentally. we have.

yet, 10 rec
- slthoush we sold

«8 quuntity of par

Three Tube Doerle Slgnal Grnpper

e e

?GUARANTEE

{ We guaranter -nrl n:nlrunf IJ-ll
§ #ota deseribed ir

e th rm.

been tented belore shippizg
every way., W
ntally blawn

[T in that

PLEASE NOTE

hat the Lwo sete

n furnint
y un) ahart v reeelver deu:x hed in
Get our prices
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v with the
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form of bractee

VE CRAFT or other radis

R e e e

e e o

ulnlnllﬂ in the 1wo
he eampleted o=t or
eom

i reeiver also, in o

an-l mepaures 10417}

wsehoard  1014x8 inches
It compriaca the Ve it
Hammarlund
00014 Tuning Condensers

nny Switeh; 1 Peerlens Audio ’I runsiormet; 2 Kurta. Kaach Vernier I)ml-.
2 Betnaf Bhort Wave Coie: 1-5 Mezohm C-uborumh.m Grid_l.ea

RTC ¢r.[. Chokea: 5 Bakclite Low Lans Bogkets; 2 \humold Equalizer
Arrind Cnndenu-u | Bakelite Jding P Birip; 2 Telephone Pin
Jncka: 2 Hakelite Knahst | Al om Pan. V!nnl Basshoard, On

Egt

Wire, cte. Shipping weight 7 lhe,
ey 10 use $11.85

Set of Dirretions and Instructions {or Operation; 1 Set of Hardwnre.
‘o. 2143. TIIREE_TUBE Dol-.ul.l' BIGNA\L
e YHEEPRR, " comp
\'O PRle
T llnEF ‘I‘UBL DOERLE “IG\ \L GRIPPER KIT. with
an 8D -enr.ed above. but wot witad with ..|n.

N 144,

hrln! mnml
for_operation. comnleu
weight 7 Ibs.

dlhllrhc“nnl. $ 0

Shm -Iu
2145, Comblete set of ur..u- IM mrludm: lhe lnllovnl 3 mix
months guaranteed n type Na. 230 tubes: one art
of Brnndu Marehed Il-\d.plmnn.._
aeila: 3 etandard {5-volt "B batters
Cone Magnetic Loudspeaker. com-
glete. Bhipping welxht 32 Ibx.

ORDER FROM

C.0.D. if 209
THIS PAGE 0O.D. only if 20%

remittance accom-

Send money order or certified check. |
panies all orders. Order NOW—TQODAY

FREE

100-page
hook-ups,

age. Treatise sent by

Radio and Short Wave Treatise; 100
1,000 illustrations. Enclose 4c for post-
return mail.

RADIO TRADING COMPANY, 100A Park Place, New York City
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SWAPPERS are swappers of corre- ,
spondence. During the past few years
we have noted that Short-Wave enthus-
| iasts love to get acquainted with each
other by mail in order to swap exper-
| iences,

Use a posteard only, Never write a
letter. Address posteard as follows:
SWAPPERS, ¢'0 SHORT WAVE CRAFT,
96-98 PARK PLACE, NEW YORK, N. Y.

On the blank side of the postal PRINT
| clearly your name, address, city and

State; nothing else! No charge for this
service.—EDITOR,

I — -

CARLTON ABERNATHY

1840 Overbrook Rd., Clearwater, Fia.
ORVAL ANDERSON

17 Ascot Ave., Toronto, Ontario.
J. M. ANDRAUD, U.S.N.R. (Ex-Op.)

41 Morton St.,, New York City.
DANA W. ATCHLEY, JR.

Ocean Ave., Newburyport, Maxx.
LELAND 8, AX

SS. Dow Chemical, Marine P. .. Detroit,
Mich,

PETER J. BACK
5618 N, Clark St., Chicago, 1II.

BUD BARRETT

6 West Ave., Larchment, N, Y,
ROCCO BATTAGLINO

1377 Bay St., Ft. Wadaworth, Staten Ialand.

N. Y.
PETER RORSE

2855 N. 58th St., Milwaukee, Wia.
CAREY BRITTON

84 Lanning Ave., Penns Grove, N, J.
ORMOND “ORN"” BROWNING

1050 So. 29th Si., ('maha. Neb.
CLARENCE CARLSON

Box 84, Avoca, Minn.

DONALD M. CLLUTE
Andover, Ohio.
RICHARD COLWELL

439 West Main St
CRANE WSER

Timken, Kansax.
A. G. DAUGERDAS, wsGV]

612 Linden Ave., New Kensington, I'a.
R. MONTALVO DEL TORO

P. 0. Box 198, Caho Rojo, Porto Rico.
JOHN W. DOOLEY

Coalgate. Oklahoma.
FRANCIS DOWERS

820 8. W, Fifth St.. Perryton, Texan.
EDWIN DUNN

3940 Carpenter Ave,, Bronx. New Yurk City.
MAURICE DUTTON

Orleans, Vermont.
JAMES ECKENWILER

244 Arlington Ave,, S.
DAWKINS ESPY. JR.

705 McClure Ave.. Tavlor, Texas.
MANUEL T. EUGENIE

Deshler. Ohiu.

W.. Canton, Ohio.

48 Cayetano Frellane St,. Malaban, Rizal.
Philippine Islands.

HARRY GEE
84 Humber Blvd.. Mt. Dennis, Toronto, Ont..
Canada,

. J. GOTZSCH
Laan van Eiken Duinen 1 1,
Holland, Europe.
ROBERT D. GILES
217 Web-ter St., Clark<burg. W. Vi,
R. A. GUTEKUNST
Drayton, North Dakota.
HENRY GUTTMAN
997 Kelly St New York, N. Y.
“RUD"* HAYES
1626 Commonwealth Ave., Boaton, Max..
ERNEST A. HECKLER
Box 194, Iron Mountain, Mich.
JOHN HIX
1928 16th Ave., South, Birmingham, Ala.
J. EDWIN HOLT
164 Fairfield Ave., Stamford, Conn.
JOHN wW. HUGHES
318 West lIowa, Denver, Colo.
CURTIS JENKINSON
204 Spring Ave., Pomeroy, Ohio.
CLARENCE W, JOHNSON
63 Winslow Ave.. W. Somerville. Mas.

"S-Giravenhage,

FEBRUARY,

EY E. JOHNSON

1328 Shaotwell St,, San Francisco, Calif.
JAMES KELLY

524 So. Main Ave., Sidney, Ohio.
JOHN KOSTIS

507, Fulton St., Elizabeth, N, J.
RAYMOND KRONFORST

R. No. 1, Francis Creek, Wisconsin. |
J. M, MAHLSTADT

Aredale, Jowa.

415 Fifth Ave,, Huntington, W. Va.
DOUGLAS MAUER

609 Sprague St., Madison, Wis.
JINKS McNUTT

308 West Harrison $t., Maud, Okla.
ROBERT MEYERS

1228 65th Awve., Philadelphia, Pa.
E. MICHAEL

349 West 85th St.,, New York City.
HAROLD H. MILLER

2449 Willow Ave., Niagara Fally, N, Y.
1AN MURDOCH

17 Main St,, W, Grimsbhy. Ontario, Can.
HI'BERT NOILAN

Box 357, Burnet, Texas.
EDWARD 0O'COLE

2714 Warren RBlvd., Chicago, 11l.
“DICK” OLSON

2919 Aldrich Ave. No., Minneapolis,
HAROLD L. H. OTIS

1006 leflingwell Rd., Norwalk, Calif.
GEORGE PAPUK

Box 193, Grant Town, West Virginia.
B. A, PATTERSON

P. 0. Box 27, Slocomb, Ala,
LAWRENCE PILAT

3339 West 59th St.. Cleveland, Ohio.
CLIFF PORTER

135 East Pittxburgh St.,
PHILIP PORTER

115 No. George Ave., Mason City. lowa.
RICHARD QUIRK

R. D. No. 3, Madison, Ohis.
JAMES RAY

Bardstown, Ky.
JAMES B, REID

Box 294, Houston, Miss.
EUGENE RIGSBY

2427 Sherry Rd.. Louisville, Ky.
¥RED ROSENTRETER

914 Haynes St., Fremont, Ohio.
E. L. ROYLAND

1548 West 7th St., Brooklyn, N. Y.
LEONARD RUBIN

55 Lanark Road, Boston, Maas.
ARTHUR S. R. RUTHEN

38 Cranston Ave., St. John, New Brunswick,

Canada.
LIEUT. CHARLES F. SAENDLIN

Radio Signal Officer. U. 8. Army Signal

Cerp., P. 0. Box 8, Sta. L., Cincinnati, Ohio.
ALFRED H. SCHMIDT

3810 N. Oriole Ave., Chicago, 1.
LOUIS SELTZER, W3C0G
2310 Margaret St., Philadelphia, Pa.
M. R. SHIVELY, WS8BIK

920 S. Church St.. Hastings,
JOHN SJODIN

3503 Melrose Ave., Chicago, 11).
ROBERT R. SMATHERS

R. F. D. No. I, Raymond, Miss.
M. R. SMITH

Box 342, Selkirk, Manitoba, Canada.
JOHN A, SMOOT

3010 Wisconsin Ave., Washington, D. C.
TED SOUZA, W6FKL

110 Bell Drive, Atwater, Cal.
CHARLES SOVATSKY

169 West Ridge $t.. Nanticoke, Pa.
ARTHUR STEINBERG

515-1st Street So., New Ulm, Minn.
EDWARD STONE

53 South 7th West, PProvo. Utah.
ROBT. M. STRATTON

36 Smith St.., Middletown, N. Y.
CARL STUMP*

P. 0. Box 372, Prexcott, Arizona.
TED SURA

4366 3-Mile Drive, Detroit, Mich.
H. D. SWICK

Box 127. Buena Vista. Colo.
WILBUR J. TABOR

Spring Valley, Minnesota.
WARREN TAYLOR

3744 Pillsbury Ave., Minneapolis, Minn.
OWEN S. THIBRIDEAU

¢ o Windsor Hotel, Stratford, Ont.. Canada.

1933

Minn.

Greensburg, Pa.

Mich.
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INTS

Give
Technical
Information
on the
Building
of
Worthwhile
Apparatus

Dataprint eontaining data for
eonstructing this 3 ft. spark
Oudin-Tesia eoil.

$.75

eondenser data.

4 o+ o e o

Inciudes

OTHER DATAPRINTS”

TESLA OR OUDIN COILS

38 inch spark, data for bullding, including
cond data $0.75

& Inch spark, dats for building, including con-
denser data 0.7

Violetta type, hlxh frequency coil data; 110
volt. A.C. or D.C, type; 1" spark used for
giving *‘vlolet rly‘ treatments ...

How to operate Oudln roll from a varuum tnbe
naclllator

0.75

TRANSFORMER DATA
iny size. 200 to 5000 watts., (1 primary and
1 sccondary voltage data lunplled—-sm-clfy
watts and voltage desired) .. .$1.00
1 k.w. 20,000-volt transformer data,
80-cycle Drimary. Sultable for operating 3 n
Oudin  coll 0.50
s kow. 125.000-volt transformer dats. 110-volt,
f0-c¥cle primary. Buitable fur operating 8-
inch Oudin coli 0.50
fnduetlon Coils—1 to 12 Ineh spark data ... 0.75

MAGNET COIL DATA
Towerful hattery electro-mainet; iifts 40 1bs....$0.50
110 volt D.C. magnet to iift 25 lbs. . . 0.50
113 Volt D.C. sobenoid; lifts 2 1b. through 1 inch 0.50
110 Volt 1.C. solennid, lifts 6 Ib. through 1 Inch 0,50
2 Vaoit D.C. solenoid. 1ifts 2 M. through 1 inch 0.50
AL €, selenoid, powerful, 110-volt, #0-cFele........ 0.50

MOTOR—I1/18 HLF., 110 vwlt A.C. 60 cycle
(suitable for drivin® 1:# fun or H&ht appa-

ratus), constructional (ata 0.50
1200 cycle Bynchronous molor . 0.50
60 eycle Synchironous MOLOT....icocnimeesereeses 8,50
TELEGRAPHONE-—Records Volee or
“Code" slgnals on steel wire by mag-
netism. Code can be recorded ‘‘fast’’
and transiated ‘'slow’,  Construction
data ( ial} $0.50
CLOCKS—XElertric  chlme rinRer. How  to
make one to Ht on any ordinary clock .. .. 0.50
MISCELLANEOUS DATAPRINTS—
Electrie lee Skates—liow to make. 0.50

Imv to Thaw Plpes by Electricity .
20 motor clreults—hook-UPs . .........cccomvereniirismnennnns
20 practical telepl hovk-uPs
Treasurt  Locatur
100 mechanical movements for inventors ..
Volarized Reluy—I"ltra Sensitive ...
Electro-medical eoll (shacking eoll) | 5
REFRIGERATION MACHINE — Dataprint —

How to Make Data ST e 1.00
SLIDE RULES—Specially Selected

udents’  10-ineh wood ll]de rl.lle. nﬁurnll‘!r

enrmved  (wrepaid) ... RINT ]
ELECTRICAL =sllde ltule 10 Inrll sl . wi!lr

ped fal eb-ctrical law ratios and indexes, woo.l

vith white Ivorine scales, prepald .. - . 5.7%
. Trorket” stide pule s 4,00
“GCircular Poeket” slide rule. Fits vest hocket

21,7 Jdlameser, leather case ... . 4.00
student’s circular slide rule . .50

(Postage 10 eents extra on last three siide rules.)

The DATAPRINT COMPANY

Lock Box 322 RAMSEY, N. J,
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SHORT WAVE CRAFT for FEBRUARY,

1933

GET A CONVERTER FREE!

ERE at last you have it-—a highly sensitive short-
wave converter, 15 to 200 meters, that works on
uny set and that has its own A, B and C supply

built in and that does not use plug-in c¢oils for band
shifting,

Two separate tuning condensers and two dials are
used, so there cun not be any possibility of sensitivity
less due to mistuning, as where ganging prevails. Also,
any intermediate frequency may be used.

The little extra effort in tuning is well repaid by
thousands of miles of extra reception. Stations all over
the world have been tuned in, using this converter with
a good broadcast set.

There are only three connections to make in team-
ing up the converter with a receiver,

Two coils are used, one for oscillator, the other
for modulator, and two tube sockets are near these
coils, underneath the top panel, not for tubes but so
that you can move the flexible grid connecting wire of
the two condensers to any one of four points for wave
shifting. Simple. effecttve, inexpensive, infallible?!

Three 237 tubes are used. These are of the auto-
motive series and are most economical, the total con-

sumption, A and B power being less than 10 watts,
hence costing no more than one-tenth of a cent per
hour to operate!

This converter works on superheterodynes as well
as on tuned radio frequency sets, because IF ANY
CONVERTER IS A GOOD ONE IT IS BOUND TO
WORK ON ANY TYPE OF SET.

There are 16 mfd. of filter capacity and a 15 henry
? choke, in the B supply, as well as a husky line trans-
ormer.

) Do not suppose just because the offer of these parts
is generous that this converter does not perform effi-
ciently, for it is a knockout! What sensitivity! What
power! What results! Send $12 today for a 2-year
(104 issues) subscription for RADIO WORLD and get
the parts for this converter free (less tubes). Order
PR-NCV. A clear diagram is furnished with each kit.
Note the kit is not wired. Shipments made by express
at your expense. QOrder Cat. R-CNV. ’

TUBES USED: Three 237, supplied extra at
§3550, if desired. No subsecription offer attaches to the
ubes.

| RADIO WORLD. 145.6 west 45th St., New York, N, Y.

PARTS FOR A MIDGET
CONVERTER

No matter what type of broadcast receiver
you have, you can Ret short waves by using
a midget short-wave eonverter built of parts
we ean supply. The panel is only 5x6%
inches. There is only one tuning control. No
aqueals, howls or body capacity. This model
is available for battery operation and uses
three 227 tubes with heaters in series. Full
details supplied with order.

All parts for the battery model (less three
227 tubes). free with a year's subscription
for Radio Werkl, @ $6.00. Order PR-3B.

The three 227 tubes ean be supplied @ $2.00.
No subscribtion Zoes with tubes. Converter
shipping charges must be paid by you.

A set of three shielded coils on 1% inch
dimmeter to cover the broadeast band, with a
tap en secondary that enables going down to
80 meters. For secreen grid tubes, including
variemau tubes. An aluminum cover (not
shown) screws over the base. Send 33 for

a 6 months’ subseription, 26 issues, and order
PR-TSC-3 for 0.00035 mfd. or PR-TSC-5 for

(Just East of Broadway)

0.0005 mfd. We pay shipping expense on the Enelosed please find § for. weeks
coils. subseription for RADIO WORLD and please send as free
premiutn the meters checked off below.
YOUR CHO!CE OF NlNE 001 am a subseriber. FExlend my subseriplien. {Check
METERS' off If true).

o (3 0-6 Voltmeter D.C. P S .No. 326

To do your radio work properly you need [J 6-50 veltmeter D.C. Ne. 337

meters. Here is your opportunity to et them [J 6-Volt Charge Tester D.C No. 23
at no extra cost. See the list of nine meters. 0 0-10 Amperes D.C i s

Heretofore we have offered the choice of any - o4 g No. 338

one of these meters free with an 8-weeks' sub- [J 0-25 Milliamperes D.C. ... .No. 325

seription for RADIO WORLD, at £1, the rez- J 0.50 Mllliamperes D. C. . No. 350

ular price for such subseription. ow we ex- [ 0-100 Milliamperes D. C. .. .Ne. 390

tend this offer. For the first time you are per- ] 0-300 Mitliamperes D. ¢, .No. 399

mitted to obtain any one or more or all of 1 [ 0.400 Milliamperes D. C. No. 394

these meters free, by sending in $1 for 8-
weeks’ subscription, entitling you to one meter:
$2 for 16 weeks, entitling you to two meters:
$3 for 26 weeks, entitling you to three meters:
$6 for 52 weeks, entitling you to six meters.
Return coupon with remittanee. and check off
desired meters in squares. We pay shipping
expense on the meters only.

RADIO WORLD i (11th Year)

145-G West 45th Street,

E New York, N. Y.

[ Enclosed find $12 for 2 yrs. subs. Send PR-NCV.
[J Enclosed find $6 for | yr. subs. Send PR-3B.

[J Enclosed find $3 for G mos. subs. Send PR-TSC-3.
] Enclosed find $3 for 6 mos. subs. Send PR-TSC-§

NAME

ADDRESS

CITY.

Radio World is the great national railgo weekly. Eleventh year. I5c copy.

www americanradiohistorv. com
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SERVICEM

CERTIFIED TRIAD TUBES are the result
of many years' experience. Al the guess-
work has been eliminated. They are designed,
manufactured and tested by the most modern ma-
chinery. They are produced by skilled operators. No
better tubes can be bought.

A complete study of the proper method of mer-
chandising tubes, in order to protect the seller
as well as the buyer has resulted in the adop-
tion of an entirely new form of distribution.
The CERTIFIED TRIAD SERVICEMAN
is the key stonc. You can become one of
the agents, who are taking a handsome
profit {rom these tubes, by filling in
the coupon. The whole interesting
stoyly will come to you by return
mail.

If you are selected to
represent TRIAD, we will
protect your territory,
for you. Every Tom,
Dick and Harry will
not be competing
with you.

Write for (ull
Information

This is a reduced fac-
simile of the Triad Radio
Tube Certification Coupon,
which is sealed im the box
with tube to which it refers.

Even a good radio receiver will sound like ‘“‘nothing at all” if it is equipped with poor tubes.
Most people realize that the radio tube is the heart of their receiver. rdinary tubes can be
bought for a song, but you usually get what you pay for. Ng one expects to get Cadillac or
Lincoln service from an Austin. No one looks for custom-made shoes for three dollars. Those
who expect the very best performance from inferior tubes are not logical and they are sure to be
disappointed. No form of entertainment is as inexpensive as radio. Isn't it good business to keep
it working at its hest? You can be sure of doing so by insisting on CERTIFIED TRIAD TUBES.
A line to us will enable ns 6 send you the CER%'IFIED TRIAD SERVICEMAN, we have
selected to serve your wicinity.

The TRIAD LINE is complete. It includes.all types of standard
Tubes “as well as Photo-Electric .Cella and’ _Tlf'_éleyision <Tubes

e

EXPERIM

\

Gentlem

Please 3l
the complet®
shows my fii
Televislon.

O Experime!
O Dealer
O Serviceman

i and prices on
ad tubes . Check
Shert Waves and

Nume —

Address ... S S —

L 6] 13 S NURE .| £:1 7 e—
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To You Every Bit of Performance Fossible
“UnderPrevailing Utmospheric Conditions
Lincoln De Luxe
Il Wave Superhelerodyne
ISTO 550 METERS

With undistorted amplification made possible
thru Lincoln’s foresightin development of new
triple push pull detector and audio system.

Automatic Volume Control
Signal Indicator

Four High Gain L. F. Stage:
BRING THE WORLD RIGHT INTO YOUR HOME

with proven equipment used by the MacMillan Polar Expedi-

tion, Commercial Experts and Individuals the

UPER POWER of the New Twelve-Tube

Lincoln DeLuxe SW-33, coupled with
the new Lincoln developments, guarantees
to you real radio reception of unlimited
distance.

If you have never tuned the new Lin-

coln you have missed the treat of your
life.

Just tune to a European station which
ordinarily fades completely out at times,
and note how the Lincoln new automatic
volume contro! holds the signal at a per-
fect level.

Watch the signal indicator register the
weakest signal, and then wne 10 the exact
center of the carriet wave with absolute
precision.

When you wish to tune late at night,
open up the sensitivity control wide, and
reduce volume control to whisper.

Throw in the 53 to 1 ratio on the dial
for ease in tuning high frequencies.

Open up the volume control to the limit
and shake the floor with the tremendous
amplification, without distortion.

Listen to the heavy bass vibratory notes
produced by the use of the push-pull de-
tector followed by two stages of push-pull
audio and reproduced in the finest audito-
sium type speaker we can procure.

Note the high sensitivity provided by
four tuned stages of intermediate amplhi-
fication—just tune in a foreign station—
you will want the volume control opened
only a few degrees.

Just note what a recent Lincoln owner
in Java (a country with extremely bad
weather conditions, and mineral deposits,
making high noise intereference) says about
the new Lincoln: “Foreign stations come in
very loudly. Paris, Rome, Zcesen, Konig-

LINCOLN RADIO CORPORATION

Dept. SWC-16, 329 S§. Wood St., Chicago, 111
[0 D.C. receivers.

Please send information on [J] A.C.

i Ty [ ——————" S
i ssm— |)C | 11x;c [leceivers
Print name and address plainly
i D sl

world over.

swusterhausen, Chelmsford and a score o
other European stations come in clearly
Sydney, Queensland and Melbourne fron
Australia can be received with great vol-
ume; JIAA from Japan is consistently
heard, while Piusburgh and Schenectad
have been received. Also on the broa

cast band daily reception can be had from
several European stations, Japan, Manil
and China. [ have heard of no other se
that can equal your Lincoln.’

Owners of the first Lincoln models ar
still proud of their performance.

BATTERY RECEIVER uses eleven (11
two-volt tubes, and can be used in con
nection with the Air Cell or storage bat
teries.

Mail the coupon for Laboratory informz
tion and price. New York City territor
write Valentine G. Hush, Division Drive
Dohbs Ferry, N. Y.

LINCOLN

www americanradiohistorv com
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