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" 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 .



www.americanradiohistory.com

IN THIS ISSUE: PROMINENT SHORT-WAVE AUTHORS

Whitney  Moller « Shuart -

HUGO GERNSBACK
Editor

CONTENTS FOR FEBRUARY, 1933

FEATURES:
Editorial-—Short-Wave  Activities Increase, by Hugo
Gernsbaek - oo e b3
Short Waves Carry Voice From Ocean's Depths .. -t 2
Will Short-Wave “Heat Effects” Cure Human 1lls? by
Dr. Willis R, Whitney, Vice-President and Director,
General Electric Company. ... ... JRRUP . 4

Short Waves Control Model Ship...... 586
2-Tube Portable “All-Wave” Receiver, by Clark Kune;. Jr.... 587
Pentodes in Low-Power Transmitters, by Dr. W. Maller.......588
The A.C. “Super-Wasp” Brought Up-To-Date, by A. A. Dolid. 550
Short-Wave Receiver In A Cigar Box........................... 51
Two-Tube A.C. Band-Spreader Works Loud Speaker, by
George W. Shuart, W2AMN-W2CBC, Winner of $20.00

prize in November "contest....... Hu2
A b-Meter S.W. Superheterod)ne. by A C Matthews.

Radic Consultant..._.....__. 591
CISIN 4-Tube Pentode Receiver—The Utmout “in Signal

Strength From Four Tubes, by H, G. Cisin, M. E.. 1)

Improung the Short Wave Antenna. by Everett L. Diltard_. 601
... Picked Up and Relayed,” by A. D. Middelton, W8UC__602
The Comet *“Pro” Superheterodyne—with all uul con-
denser, and resistor values, published for the ﬁrst time,
by Lewis Martin.......................... .....604
The Short-Wave Begmner b) C. W. Palmer.... 609
SHORT-WAVE STATIONS OF THE WORLD, ¢ omplete list. 610

SHORT-WAVE RECEIVERS:

Two-Tube Portable “All-Wave” Receiver ... 587
The A.C. “Super-Wasp” Receiver Brought Up to-Date. 0
Short-Wave Receiver In A Cigar Box .. ... A
Two-Tube A.C. “Band-Spreader” That Works Loud Speaker,
$20.00 November contest prize-winner - 542
5-Meter S.W. Superheterodyne. by A. C. Matthews. ....5b%4

4.Tube Pentode Receiver—Getting The Last Quota of
Amplification from Four Tubes, by Il (. Cisin, M. E.. 596
Building A Shielded Power Unit for Short-Wave Receivers....5494
Short-Wave Operating Hints, by M. Harvey Gernshack 603
The Comet “Pro” Superheterodvne——w1th all coil, con-
denser, and resistor data for the first time, by Lewix

Martin ..o 604

Completing Electrification of the “Beginners' Receiver” 604
SHORT-WAVE TRANSMITTERS:

New 5-Meter Transmitter and Receiver.......... . it

Pentodes in Low-Power Transmitters, by Dr. W, Maller. .. 588

A Navy Type Crystal Holder, by Howard 8. P’vle, Licut.

II. 8. N. R.. 600
Improving the Short-Wave Antenna. 601
New Ultra Short-Wave Generating Tube . (Ui

FORR THE BROADCAST LISTENER:
Two-Tube Portabie “All-Wave” Receiver 587
("isin 4-Tube Pcentode Receiver. 596
The Comet “Pro” Superheterodyne “All-Wave"” 604

II\T OF SHORT-WAVE STATIONS OF THE WORLD 610

Matthews -«

WAVE

Cisin  Dillard . Palmer

H. WINFIELD SECOR
Managing Editor

FEATURES IN NEXT ISSUE

Ultra Short Waves In Medicine, illuatrated, by Dr. E. Schliephake
(Germany).

A Short-Wave Superhet Using but 4 Tubes—just what you have been
looking for, by C. E. Denton.

Method of Coupling to Loud Speakers—the best circuits and how to
use them, by M, Harvey Gernsback.

Short-Wave Tuning Inductance Charts—a set of speti!lly drawn graphic
curves, whereby the amateur ean find the inductance, size of wire, and
;;nl dimensions for any given capacity and wavelength by Clifford E.

enton.

R_lmp;uvinx Your *Keying” with an Audio Oscillator. by A. Hazelton

ice, r.

Also, plenty of simple type short-wave sets of inlerest to the beginner.
“M:)_re data on the Wunderlich” Tube—and the New "19,”" by Louix
sarfin.

R g o o e o o oo ooy

Contenta for February—Continued

$5.00 for Best Short-Wave Kink..... 613
Letters From 8. W. Fans—The Edi 614
Direct-Reading Ohmmeter... I B15
My Idea Of A Band Swnch 615
QUESTION BOX, Edited by R. William Tanner 616
Amateurs Who Made Good.................. 617
Crystal ()smllatorl—(Conc[uded from Last Issue).... 620
The “Low-Down” on Short-Wave Schedules, by Robert
Hertzberg - 631
When To Listen In 632
SWAPPERS 634
OUR COVER
Two-Tube A.C, “Band-Spreader” Receiver That Works A
Loud Speaker, is described in full detail, with draw-
ings and photos, by George W. Shuart, Short-Wave
Expert, on page__.________ . ________________ 392

i e e o = S Sy

SHORT-WAVE CRAFT—Monthly. Entered as second cluss matter May
i 1930, at the post office at Mount Morris, 1llinois, under the act of
March 3, 1874 Trademarks and copyrights by permission of H. Gerns-
back, 98 Park Place, N. Y. C. Text and illustrations of this magazine
arve eopytighted and must not be reproduced without permission. SHORT
WAVE CRAFT is published on the 15th of every month. Twelve num-
bers per year. Subscription price is $2.50 a year in the United States
and possessions.  Canada and foreigkn countries, $3.00 a year. Single
copies 25c. Address all contributions for publication to Editor. SHOR?T
WAVE CRAFT, 96-98 Park Place, New York, N. Y. Publishers are not
responsible for lost manuseripts. Contributiens cannot be returned unless
authors remit full postage. SHORT WAVE CRAFT is for sale at all
prineibal newsstands in the United States and Canadu. FEuropean agenta

Brentano’s, London und Paris.  Printed in U. §. A. Make uall subserip-
tion checks payable to Popular Book Corporation.

“Police Calls™ e 612
_\lls(‘]c:l‘]‘_\‘\'E()l's g g o e T o o o o N O NS ooy g™
Talks 22 Miles On Light Beam, In Conjunction with Short . .
Wives 581 COPYRIGHT. 1983, BY H. GERNSBACK
Will Short Waves Cure Human Tiis? 585 Published by POPULAR BOOK CORPORATION
Oldest “Ham”. < 586  HUGD GERNSBACK, President - - H. W, SECOR. Vice-President
Novel Short Wave Coil Ideas 587 EMIL GROSSMAN - . - . - - Director of Advertising
Fiction— Picked Up and Relayved” #02  Chicage Adv. Oftice - - - L. F. McCl URE. 737 No. Michigan Blvd.
A Revolution In l‘he-rmmmc Valves?.. . 606 Eg_blitytlion dOI(fjte o 104 N. K?&"p A:e;l,llle- Mg_unt YMn;rn;.‘ l{!.
» 4 i itorial an 1eNera ces - - o Al ace, (1.4 ork, » )
E‘“ T TP LT s G’“’"e"‘t'"g Ultra Short Waves 607 [0 Q0 Y A¥ent: HACHETTE & CIE., 16-17 King William Sty Charing
HORT-WAVE LEAGUE 60X & U, 8
Short-Wave Beginner, No. 604 Paris Agent: HACHETTE & CIE., 111 Rue Reaumur
Short-Wave Stations of the ‘World—Complete List 610  Australian Agents: McGILL'S AGENCY, 179 Elizabeth St., Melbourne
Television Stations, List of IR
Police Short-Wave Stations, Calls and W avelengths I e i e e i E  a
578

www.americanradiohistorv.com


www.americanradiohistory.com

SHORT WAVE CRAFT for FEBRUARY, 1933

il
o

s GENS SEED S e,

Sy
CLEVELAND ™~
OHIO ~ .6, A, "=

o=

AN

Z,
Ay, QY2272 o

AUSTRALIA

I/,I
L2

a0
’
7/

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-
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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
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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

www americanradiohistorv com
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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~
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\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

|
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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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SHORT WAVE CRAFT for

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
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“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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SHORT WAVE CRAFT for FEBRUARY, 1933

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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d-meter

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-
t