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COMPLETE
WITH TUBES

Just out — PILOT CATALOG!
Just out — PILOT catalog!

Everything for the service man, set builder, and
experimenter is to be found in the new PILOT
catalog.

REPLACEMENT PARTS. All PILOT's replace-
ment parts are listed. They include power trans-
formers, all types of resistors, dry electrolytic
condensers, loudspeakers, chokes, and other
manufacturers’ type parts for Service Men.

EXPERIMENTERS' PARTS. New instruments
for experimenters have been added, making
PILOT'sline of parts the most complete offered
by any Company.

SHORT WAVE EQUIPMENT. PILOT has
slways been headquarters for short-wave equip-
ment. The new catalog and a supplement nowin
preparation include everything for building short-
wave receivers.

S.W. TYPE 224-A TUBES. The PILOT 224-A
tube is especially designed to reduce noises in
S. W. receivers. It will improve your results.

WRITE TODAY. Send 3¢ in stamps for the
PILOT catalog or, better, send 50¢ fora year's
subscription to Radio Design Quarterly and the
catalog and supplement will be seat FREE. Don't
delay! Do it today!

ONE CONTROL - 18 TO 550 METERS

FINEST BROADCAST RECEPTION

-SUPER.SENSITIVE .

HORT V7%

THE NEW

pILOT DRAGON

4—-BAND SET

POLICE ALARMS - AIRPLANES IN FLIGHT | PLUS REGULAR
SHIPS AT SEA - FOREIGN STATIONS § BROADCASTING

You'll put your O.K. on this set as the most beautiful piece of radio de-
sign you have ever seen. § Ask your dealer to show you how the DRAGON
wave-band switch changes from three coils for broadcast pre-selection to
any independent pair of coils for each of the three short-wave bands.
€ Notice how other sets using tapped coils, loaded with dead end losses,
fail at high frequencies. Listen to the DRAGON's freedom from inter-band
interference in contrast to results on makeshift tapped-coil circuits.
¢ Examine the precision construction of the 9-coil catacomb. Listen to
the quality of the new amplifier and the acoustic cabinet. € Then you'll say,
“That's my idea of a Radio Set!" and you'll tell your B.C.L. friends so, too.

NO PLUG-IN COILS
This 9-coil catacomb and switch is built
into the chassis of the new DRAGON
all-wave receiver. This method of con-
struction eliminatesalldead-endlosses.

Complete information about the
DRAGON receiver will be sent to you
free if you will include your radio deal-
er'sname and addresswith yourrequest.

PILOT RADIO & TUBE CORP.

( Short Wave Headquarters - Established 1908 )
FACTORIES - LAWRENCE, MASSACHUSETTS
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BEAT PAY CUTS

““You bet ! can fix it
but | have 3 jobs ahead
of yours. I'll be over in an
houri’’

"NQTICE TO ALL !
EMPLOYES

40%
REDUCTION

IN WAGES
4,

Effective ot on
WORK FOR YOURSELF

If they’ve cut your pay—go lo work for yourself! Put in as
many hours as you like. Set your own prices. Name your
own pay. Be independent! You can, if you're an R. T. A.
Certified Radiotechnician engaged in the highly profitable
business of servicing all kinds of radio sets and equipment.

Lo

Here is a field that actually needs trained men, and R. T. A. 3 e

has made it possible for you to break in and make money Thes excellent

almost at the very start. NO-COST set analyzer
MEMBERSHIP

A Wonderful, Practical Plan PLAN and trouble

The Radio Training Association of Americais not justa o 5 @ 0 siooter included
school that merely gives you a certain amount of radio  wonderful plan whereby WIUR e le s
fact, then leaves you to shift for yourself. Indeed not. You g % A. 8&’3‘;:'32;% g:: of ¢ ra iraih
really 'become a lifetime member of the great R. T. A, R T. A "Set Analyzer and ALy L
and with your course you get the fine R. T. A. Set Ana- TTSUbrlle S‘}?%tef need n?;llcoszrlt’ocltggna'rhe
lyzer and Trouble Shooter illustrated here. With this A il nowt Today! o =
equipment and your R. T. A. training you'll be able t0 e rccc e
locate the trouble in any set, quickly, and get a good big RADIO TRAINING ASSOCIATION OF AMERICA

price for the few minutes needed for the repair. That’s 4513 Ravenswood Ave., Dept §W6,Chicago
what makes the R. T. A. plan so practical; you begin S Mgt isial 3o No-Cosiimbes

: :

: :

1 i

: ; 1 ship Plan. 1
making real money almost immediately after joining. Asa | !
member of R. T. A. you should be the most popular radio | Nome— i
service man in town—your income limited mainly by your | Speer :
willingness to work. Up to $20 a day is easy. ! 1
: Toun State. :

RADIO TRAINING ASSOCIATION OF AMERICA
4513 Ravenswood Avenue Dept. SWC6 Chicago. lllinois
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OPPORTINITIES

AIre MUNY

for the Radio

Irained Man /

Dona't spend your life slaving away in some dull, hopeless job! Don’t be
satisfied to work for a mere $20 or $30 a week. Let me show you how
to get your start in Radio— the fastest-growing, biggest money-making

game on earth,

Jobs Leading to Salaries of $80 a Week and Up
Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman :
and in Service and Installation Work—as Operator or Manager of a Broad- ’ o
casting Station—as Wireless Operator on a Ship or Airplane, or in Talk- c

ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES fora

real future in Radio!

Ten Weeks of Shop Training

Wedon't teach by book study. We train you on a great outlay of Radio, Tele-
vision and Sound equipment — on scores of modern Radio Receivers, huge
Broadcasting equipment, the very latestand newest Television apparatus, Talk- /
ing Picture and Sound Reproduction equipment,Code Practice equipment, etc,
You don’t need advanced education or previous experience. We give you—
RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience

(’x

&

=

g~
7
'

e/
. L

you'llneed foryourstartinthisgreatfield. And because wecutoutalluselessthe-
oryandonlygivethatwhichis necessary yougeta practical training in 10 weeks.

TELEVISION and TALKING PICTURES

And Televisionis already here! Soon there’ll be
a demand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television
now can have a great future in this great new
field. Get in on the ground-floor of this amaz-
ing new Radio development! Come to COYNE
and learn Television on the very latest, new-

)

Many EarnWhileLearning
You get Free Employment Service for Life. And
don’t let lack of money stop you. Many of our students
make all or a good part of their living expenses while
going to school and if you should need this help just
write to me. Coyne is 32 years old! Coyne Train-
ing is tested—proven beyond all doubt. You can find
out everything absolutely free. Just mail coupon
for my big free book!

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

COYNE Electrical School

500 8. Paulina St.. Dept. 52-4K, Chicageo, Il

est Television equipment. Talking Picture and
Public Address Systems offer opportunities to
the Trained Radio Man. Here 1s a F;reat new
Radio field just beginning to grow! Prepare
NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talk-

ing Picture and Sound Reproduction equipment.

All Practical Work
At COYNE In Chicago

ALL ACTUAL,PRACTICAL WORK. You build
radio sets, install and service them. You actually op-
erate great Broadcasting equipment. You construct
Television Receiving Sets and actually transmit your
own Television programs over our modern Tele-
vision equipment. You work on real Talking Picture
machines and Sound equipment. You learn Wireless
Operating on actual Code Practice apparatus. We don’t
waste time on useless theory. We give you the prac-
tical training you’ll need—in 10 short, pleasant weeks.

MailCouponToday for Alithe Facts

= H. C. LEWIS, President

I Radio Division, Coyne Electrical School

I 500 S. Paulina St., Dept. 52-4K, Chicago, 111,

] Dear Mr. Lewis: — Send me your Big Free Radio Book, and
] =l details of your Special Offer.

|

l INGITECY g vers) 3 516 18 5 =775 Spomonensymye ererel APERarars ootV rime oo
]

i Address.....cciveiiesescearrenasessnsasssnee .
|

| C’lty ......................... State ........... 'Y
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ASTRONOMY

MAN AND THE STARS. by Har- | )

lan T, Stotaan, Clo'h covers, size
nloxR%g, 22] pages, Hlus- $

teated. Price .......... 2050
The story of the Adventute of as-

tranomy. {rom the day¢ when prim-
itive man hecan wondering ahout
tlie meaning of thie heavens. through
the work of the great plomeers of
tho sclenco to the Dpresent day.
Profoundly exciting.

DREAMS OF AN ASTRONOMER,
hy Camllle Flammarion. Cloth cos-
ers, eslze 5%38%, 228 $2 50
hages, Price ......... 0
The atudy of the heavens hy the
famous astronomer maile as atirae-
tive as fictlan. One of the most
complete ml  anthentic books on
the subject ever written.

THE UNtVERSE ARCUND US,
hy Rir James Jeand. Clatl rovers,

size 5% x8%. 341 Dpages. $4.50

24 {llustrations. Price...

A non-technical hook which roves
through the mYysterles of modern
Physics and astronotny, opening up
new vistas for the Ilmagination,
The very lateat word in rphysical
science. A arvelous work,

SIGNALS FROM THE STARS.
Gearge Ellery Hale. Cloth covers,
size 5x8, 138 pages. 56
llysteatinns.  Price. .... *

An amazing hook oh the macihilities
of large telescopes, prohlems In
tullding a 2007 mirror  telescope,
hew solar explosions alter the mar-
netfe fleld of the earth and many
other fascinating tobles.

THE STARS IN THEIR COURSES,
by Sir James Jeana, Clath covers,
size 6xB%, 172 pages, 50 fllustra-
tions and maps.

Price ...c..... Qooa000as
Modern astronomy and the wonders
of the universe as secn through the
nlant telescopes of today. An In-
formal conversational  style.
simple language lhias been retained.

POPULAR ASTRONOMY, by Ca-
milte Flammarion. Cluth Covers.
size 63.x9%. 696 papes, $6 00
291 fliustratlong. Price.. ¥V*

A general description of the heavens
written In an interesting and tueld
manner for those who wiah to ac-
quire a knowledge of astronomy
without technlcalities.

AVIATION
WINGS OF TOMORROW, by dela

(‘lerva. Cloth covers, size 814x3%.
284 pages, 31 I1llustra- $2 50
tiont, Price ........... *

When the Irventor of the mast rey-
ohitionary aircraft—the autogyro—
speaks. we listen with tespect, This
haok 1s & notsble contrihntion to
alr transport set forth interestingly
and convincingly.

OPPORTUNITIES IN_ AVIATION,

hy  Walter Itinton. loth  covers,
size 5¥%x8Y 5 pages, 11 Hlustra-
tiorns, map and charts.

{13 _ooponopooognoogong $3-00

This book tells rlearly the innum-
erahle onportunities fn aviation In
fiyilug and servicing phases. Alzo
those which Involve desien. repair-
ing, selling and equipping planes,
etc. Written by the fanovus Aviator.

AVIATION ANO ALL ABOUT IT.
hy A, Frederick Colllns, Clih eov-
ers. alze 5x71, 260 pages, sz 00
134 1linstrations. Price.. .

A complete  volume_ eoverine  all
rhases of aslation, Instructions in
madel airplane construction and de-
slgn, in loarning to fly. amd numer-

ous other aspects of aviatlon.

SCIENCE PUBLICATIONS

SHORT WAVE CRAFT

CHEMISTRY.

HE AMATEUR CHEMIST. by A,
Frederlek Collins. Cloth covers, sizo
5xR'4, 210 pages, 77 ulus-$1 50
tratlons, Price ...,..... *
An extremelv simple but thoroughly
practical chemistey  hook. vast
amonut of peactical informastion s

eiven, also how to make and ddo
things which will save time and
nmoncy,

EXPER!MENTAL CHEMISTRY. Iy
A. Fred Collins. Cloth cosers, xlze
xi'a, 276 pages,
lustrations. Price ......

Ifere s a book that approachies the
fascinations of chemistry in 3 new
way. Contains a vast store of Inter-
esting and unusual materiai. THB
ook for experimenters.

THE MAKING OF CHEMISTRY.
hly ll::,lgjm_n;l‘n Harrow. Cloth covers,
£lze vigXi .

W7 coocoaconsoancnnoon $z'00
A history of chemistry for laymen,
tald in terms of perwnnal activities
of great chemlsts, wlth special em-
phasis on modern industrial chem-
fatry and its contribution to our
clyilizatlon.

EXPLORATION
TOLD AT THE EXPLORERS
CLUB, hy Vilhjalmur Stefansson,
Sir Huhert Wilkins, Col. Chas. A,
Lindberzh, Capt. Felix Riesenberzh.
Dr. Roy_ChaPman Amirews and
others. FEiaited hy Frederick A.
Nlassnm, Pl.D. Cloth eoser. slze
XD, 425 pages,
trations. Price
A collection of the most thrilting
and halr-ralsing tales of adventure
ever Eathered hetween two covers,
told hy America‘s Ereatest explorers.
A marvelous book,

GENERAL SCIENCE
TW0O THOUSAND YEARS OF
SCIENCE, by R. J. Harvey-Gibson,
Cloth covers, slze 5%x8%, 3522
pages, fully fllustrated. $3 50
I 0ogongaogoooooog oo O
Tuis authoritative work is meeting
one of the greatest Sclence needs
of the general reader. Fascinating
histories of the great inventors and
discoverlea with lucld explanations
of their work,

UP FROM THE APE. by Eamest
A. Hooton. Clnth covers, size 8%x
9%. 605 Dpazes, 86 1llus- ss 00
trations. Price .
Here 43 evidence which seientists
offer as$ DProof of man's evolution.
An amazing array of facts, fizures
and pletures set forth in an nmisu-
ally entertalning manner. YWhatever
your own hellefs, you will find this
hook of intcnse Inlerest.

EVOLUTION. by Yernon Kellozg.
*toth cosers, slze 5% x84, $l 75
201 pages. Price ....... U

A thorouchly human book on a suh-
iret concerning which tno much that
is inaccurate has eclouded DoOpuiar
conception. U'ntechnical but truth-
ful explanations.

EXPERIMENTAL SCIENCE, hy A,
Fr;u'];rl.ékoccnlllm. 'li‘rl’gth“cm-ers. stze
5x7%, 280 pages. 152 |l-
lustrations. Price $2'00
A wealth of ontstanding and  fur-
rrising exneriments are to he found
in this bock. Naot only vastly enter-
talning, but alwo highly Instructive,
The buok for amatewrs.

SCIENCE TOOAY, hy Watson Davis.
Cioth cover, size 5%x8%, sz 50
310 pages. Price ....... O

1% brief talks ahout the latest things
Seienre hag found out—about the
sun, moon, stars. the earth,
electricity, the weather. germs.
past of man, and dozens of gther
atworbinz tonics.

SHORT TALKS ON SCIENCE. v

Edwin E. 8lnseon. Cloth covees
size 5xT%. 281 Dages, 20 $2 00
jllustrations. Price ..... 0
This hook 13 a hrilliant enmpound
of wisdom, and up-to-clate informa
tilon nn what Man and Nature are
acromplishing  between them.
myriad new angles of sclence.

WONDERFUL STORY_OF SCl.
ENCE. hy 1. McFee. Cloth covers.
slze 5%xR. 400 pages,

125 ustrations, Price.. sz'so
A complete story of the seven aci-
ences Interestingly and clearly tokd.
Answers mAnY Aquestions that enme
up in everv-day sciences. A most
practical bonk.

MASTERS OF SCIENCE AND IN.
VENTION. by Flayd Darrow, Cloth
covers, size 5%8, 352 pages.sz 25
illustrated. Price M
Brief hut fascinating hlographies of
50 leading seientists from Gallleo to
Finstein that place each man againat
the background rf the ideas of his
time and then show him working
out his discovery.

HEALTH

HOW TO LIVE LONGER, by Robt,
. Ludy, M.D., and John C. Frank.
Cloth envern. size 5x7%. 146 pages.
40 1llustrations.
Priee ...ccocerivianenne =
This book convincingly points the
way to the achievement of nust
¢id age. Once begun, Yon will read
straight through—and with much
profit.

INVENTION
THE PSYCHOLOGY OF THE IN.
VENTOR. hy Josepli Roasman. Ph.D.

rlze SlgxR¥%, 252
ages, 13 Iustrations.

Price” .1 $3.00
A comprehensive picture of the in-
tide of the Inventor's mind. Ohser-
vations from 710 prominent lnventars
are quoted. Many absorbing topfes
discussed. also faets never hefare
in print.  No Inventor should miss it

Cloth covers,

MECHANICS
EXPERIMENTAL MECHANICS, hy
Al P‘red&rh'k Collins. l(élloth covers,
slze 5x7%, 302 pares,
fllustrations. Price ..... $2°00
The most fAscinating book on me-
chanics. Chuck full with experi-
ments you can make: all mechani-
cal lock and clock movements, as
well as perpelual motion in pro-
fusion.

THE HANDY MAN'S BOOK. by
C. T. Schasfer, M.E. Cloth covera.
aze 6x0%. 341 pages. 14 $4 00
ltustrations and diagrams. *

A complete mannal covering every
phase of repair and maintenance
work in the hame, factory. office

and farm, readlly understaod and
amplied by the nan - professional
worker. A flne book.

THIS MECHANICAL WORLD, hy

Morton Mott-8mith, Ph.D., Clnth
covers, xize 5x7%, 233 paces. 45
illustrations, 2
Price ............... Ooo O

this book Eives a tremendnnsly in-
tereating account of our mechanical

clvilization. historical as well as
modern, a8 has never been done
before.

How to order
We cannot ship C.0,D.

Qur prices are net. as
shown. Please include

sufficient postage, fnr
Parcel Post, otherwise
books must be shipped
by express collect.

92 PARK

NEW YORK, N. Y.

MICROSCOPY AND
PHOTOGRAPHY
SCIENCE AND PRACTICE OF
PHOTOGRAPHY, by John R. Roe-
buck. Cloth covers, size 5%x8%.
498 pages, 52 {1lustrations.
Price vuveivniiivnnnnnns
A practleal hook for the profes-
slona) aml amateur. Covers thor-
mighly and locteally the entire ele-
mentary grontul of photography. In-
saluable Infarmation and sugRestions.

THE BOOK OF THE MICROSCOPE.
by A. Frcde;zckzrunlm Cloth cov-
ers, size 3x7%, 245 Dages.

71 illustrations. Price... $1°50
Simple but vivld dezctiptiong of all
the wonderfnlly fascinating uses of
the microscope. Plant and animal
lite, curious hyglene facts, the mi-
croseopa  in eriminal  investization
are hut a few of the subjects dia-
cussed. Splendid for experimenters.

MISCELLANFOUS

HOUDINI'S ESCAPES, by Walter
Gibwn."ll"lmh xven. size 6xR®, 315
pages, iHustrated.
Price ............ 2'00
The first and only suthentic record
of the actual methods devised and
used by Houdini. Explains his
modern  miracles in non-technleal
language. Tearn how thls master
sccomplished the Impossiblel

THE AQUARIUM BOOK. hy Tou-

lenger. Clath covers. slze 5% x8%,
208 paces, 57
tlons, Price ......

those Interested
in home aquariums. Covers the sub-

ject clearly and thoroughly with
meny helpful sugzgestiona,

MOTION PICTURES
THE TALKIES, hy Arihur Edwin
Krows. Cloth covers. slze 5x7%.
numerous illustratlons. sz 00
245 Dages. Price O
This volume 1s chuck full of easlly-
understood descriptions of the nu-
merous processes that go to make
up the working forrsula incident to
making *'talkies.**

THE ART OF SOUND PICTURES,
by W. Pltkin and W. Marston.
Cloth covers. size 332xB, 287 pacges,

15 illustrations. 2.50

Price .......

The first hook to glve definite and
practical advice on how to te for
the tatkies. Tndispensable for writ-
ers wlo hops to make money by

writing for talking pletures.

PHYSICS
FOUNDATIONS OF THE UNI.
VERSE, hy M. Luckiesh., Cloth
covers, eslze S5¥%xR¥%, 253 pares.

dlagrams and

tables. . $3.00

Price ....o0.iiiuin
A popular treatment of physieal
sclence which tells  entertalningly

and withant recourse to mathomatles.
how man has utilized to his own
advantage the Freat primary laws
ho has discovered.

THE NATURE OF THE PHYS8I-
CAL WORLO, by A. 8. BEddington.
Cloth covers, pize 5%x8, 353 pages.
charts.

Price ......viieiiiia-n 3~75
One of the most fascinating books
dealing with the comblex Drohlems
nf physles.  philosePhy. ete.. that
hias appeared. Thoroughly important
and thought-provoking.

THE MYSTERIOUS UNIVERSE.
by S}’)r%.llqmolsso.luns. Clznth covers,
sizo x9, pPages.

plates, Price ........... $1~00
An {lluminating  treatise  whirh
ranges from Nuiwton to  Elnstein.
A noteworthy book which promises
a new erz (n aclentific thinking,
Cannot he fgnored If you wish to

$2.50,

be in touch with modern thought.

May, 1932

e ORDER DIRECT FROM THIS PAGE e

WE herewith present the most
complete collection of recent

. important popular Science books.
We have, after an exhaustive
study, selected these volumes be-
cause they represent the foremost
books of their kind (n print to.
day. There is such a great variety
that we are sure it wlll satisty
any taste as well as any require-
ment of the student of science.

We publish mno cataloque =and
ask you to be kind enough to or-
der direct from this page. Prompt
shipments will be made to you
direct from the Dublishers. We
merely act as a ciearing house for
a number of publishers and OUR
PRICES ARE AS LOwW OR
LOWER THAN wWIiLL BE FOUND
ANYWHERE. Remit by money
order or certified check. If you
send cash, be sure to register It

—

THE EINSTEIN THEORY. hy Sam-
nlrl Ils.uﬂ;lngenlzlslmrr. Cloth covers.
alze x , 0 pages,
illustrated. Price ...... $2'50
A slmple treatment of the Einsrein
theory with a minlmum of mzthe-
Inatieg, Sheds an illuminating 1icht
ot & mitch discussed and misunder-
stood theory.

THE UNIVERSE. hy Frank Allen.
Cloth  covers. «size 54 x71. 145
pages, 31 Itlustrations. $z 00
Price .........00o... o
The Theory of Relativity explalned
absorhingly and fa<cinatingly with
an adventurons fiavor. and with the
least possible technicallties. Sonnd
science. skitfully pre<ented. The por
fect book on relativity for the lay-
man.

SEXOLOGY
THE SEXUAL SIDE OF MARRI-
AGE, by M. J. Exner. M.D. Clath
covers, eize 5x7%, 252
pafed, llustrated. Price. Q
Anh understandahte book free from
sontiment or hypocrisy. for thosa
who geek marrlage at its heat
Deats frankly with intimate mar
riace relationshins, espectally at
crucfal pointe where igZnofance and
mislnformation are often disastrovs.

THE BANKRUPTCY OF MARR:-
AGE, by V. Calverton.  Cloth

covers, size '.':%.l' 8, 188 $3.00

pares, {llustrated. Price.
An attack on the prevalling stu
nlditles with which mast peaple

treat sex, and why {gnorance has
reduced ws to our Dbresent maral
thaos, The necedsity for shange in
our ideas of Jove, marriages and
sex Jife made clear.

COMPLETE BOOK OF SEX

KNOWLEDGE, by Dr. BRernard

l;;lrmrd. Cloth covers, size T\
pages.

130 oomononoonoooaaogn $2'75

At last here is the bonk which djs-
penses with conventionaliam In the
discussion in detall of the whole
xex Droblem. Not a singls side of
the sex Auestlon that has not been
fully treated.

SEX CONDUCT IN MARRIAGE.
by Dr.%Bernrd ];ernurd. Clnth ony-
ers, 7%x5%, 218 pages.

Price ......... T sl '75
Anawers stmply and directly inti-
mate questlons which the author
has been called wpon Innumerahle
times to answer. A sound wunder-
atanding_of sex ¢opduct In marriage
by simple, atraight.forward explan-
atlons. A most vainahle hook.

WOMEN, HER SEX AND LOVE
LIFE, by Dr. William J. Rohinsin.

Cloth  covers, slm' 5'?:81/.. 11t
pages, numerous anatomf-
cal lllustrations. Price.. $3-00

A rral hook dealing with intimate
relations of woman's sex and love
Hfe. Full of Practleal information
of vital importance to every woman.
and through her to every man

ZOOLOGY
INSECT STORIES. by Vernon Kel-
togg. Cloth covers, size

Hx78%, 298 pages, Price... $2.00

A delizhtful book which takes you
to the insects” haunts. Tells how
they livre and what they do. Writ-
ten in story-like form.

LIFE OF THE WHITE ANT, by

.\llur%rlz lizete:alsnck. Cloth covers,
xize x7l, 2 pages.
Price ...... Gn0nnoono $ 2 * 5 0

A fa«cinating hiatory of the life of
an amazing Insect—the white ant.
The famous author relates many
strange, unknown and curlous facts
about those odd little creatures.

We can get ANY

PLACE

Radio, etc. Juat furnish us with Title and Author
or tell us in which topic you are interested.

book in Science or Mechanics,
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SHORT WAVE CRAFT

5 Logs of 46 foreign slations

received in US. again Prove

. JANUARY LOGS
From Scott Owners
Srations Number
Koreotred of Logs

u»unlln 100
HED Colombin 85
1RO aly 7
FYA
REM Colom 50
N)NT“‘SE France 19
ZEESEN Germnny . 15
LEN Atgentine . | 11
CBW England 10
HKE Colombie . - 10
GRY England 9
H é :.’::lxlnn: R
Crlombis . 7
FRADO Ecundor 7
RANAT A orrorrs [}
VRT Bermuda [
cMel 8 . 5
HKP C mbia. 4
CTiAA Partugal 3
N Franee 3
Haxo Hnwaii a
Y Denmnrk 3
HCIDR Eeusdor 2
JIAA Japran 2
Pl davn 2
15 Runvis 2
YVSHMO  Veneiuels 2
Konicawuster |{nunsen )
1R Cubn. .1
CM2MK Cubn ., 1
nIie Germany 1
EAH2S EBrain ]
Fpnin 1
FT Holland .1
FT Franoe 1
KKH Hnwsti T
ILEY Argentins = (1
LSX-LBGQ  Argentina. 1
T-14:-NRH Costa Rwes.... 1
Y VAVY Venesueln H
VEW France - 1
1Zil New Zesland | 1
2YA Rew Zeslend. . 1

From NEw York aND San Francisco—from
Canada and the Gulf Coast—from everywhere
in the United States—verified logs of foreign
reception have poured in—8135 in all—during
the month of January. The most distant station
was 10,500 miles away from the receiver! And
most of the logs that came in were of stations
over 6,000 miles distant.

These logs—this reception of foreign stations
was accomplished with Scott All-Wave Receiv-
ers operating under all possible conditions. The
results obtained are, therefore, AVERAGE—
and represent the results YOU will get when
YOU buy a Scott All-Wave for yourself. They
constitute actual PROOF of the SCOTT ALL-
WAVE’S ability to give

daily 'round the world per-
formance. Not just once in a
while — but daily, summer
and winter. And by recep-

tion, we mean loud, clear, re-

i i ‘ M ;i"

= | the One Yn’ound the World Recetver

lv \w \,v
cAlarka!
A CDamiftian
N o

Rt

(.‘// s
\ 'm

‘" g Guropu

f 13 LTTE

=

o

Send COUPON

for full
PARTICULARS

A radio that does no! cover 2
range of 15-550 meters is com-
pletely out of date. But you want
more than just a set that “dials’
15-550 meters. Even “‘promises”
of foreign reception won't do. The
sel you want is the one that can
PROVE its world-wide prowess
BEFOQRE you buy it. That ONE
receiver is the Scott All-Wave
15-550 Meter Superbetrodyne—
a custom-built jewel of advanced
design and precision engineering.
The coupon will bring you full
details — and you'll be happily
surprised at the modest price. Clip

-fill in—mzil the coupon now.

The E. H. SCOTT RADIO
LABORATORIES, Ine.
(Formerly Scott Transformer Co.)
4450 Ravenswood Avenue
Dept. C-352  Chicago, Illinois

The E.H.Scott Radio Laboratories, Inc.
4450 Ravenswood Ave., Dept. SWC 52, Chicago, II.

Send me full particulars of the Scott All-Wave, 15-550
meter Superhetrodyne.

pro;iuction;atm;:;led volume A L L ’ WAV E (O DXER  [JSET BUILDER []DEALER
, tone— .
oy sy 19° 990 METER | .

every way,

Jztperhetrodl/ne i SLrEQY yo'iaiwrd tarre g e Y g e me magee 1y v LEE 78

Town. . ...

| I -
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MAY SPECIALS!!

STOP SHOPPING. The lowest prices are right on this page.

NOTICE our imnportant New
values. Every month we will

items, which are NOT LIS

departure in amnouncing Special
show on this page certain STAR *

ED IN OUR CATALOG. These are all

specials of which the guantities on hand are not sufficient to cata.
log them. Ounce sold out, no ntore can be had.

No one undersells uys. We meet
chandise.
satisfaction on every transaction.

offers. ORDER NOW, TODAY.

Order direct from this page and save money.

any price on ANY NEW Mer.
1007
Take advantage of these special

NEW!

“LITTLE
GIANT”
DYNAMIC
SPEAKER

Absolutely the small-
est dynamic Spenker
that  wiil withs
tiie straln of nu
outhut pawer t
evor manufactured.
midzet. portable amd
autumublle regelvers,  Mcasires but 6% In.
leng over-alt, having a 4'3 In. dlaphrsn
and welrhing put 3 lhs. The “Little Glant”
has, under test, actually flocded a ten-roum
apartment with faithfuily rel.cotiteed -le
wf  virtually orielnal tone quality. Field
winding has a resistance of 2500 ohms and
may thercfore be energized LY using it as a
lilter choke In the power pack, thereby seey
hy: 8 ddouble purpose. This last fealure
makes the “Llttle Glant™™ excellently sulted
for portabla A", gets. slnee it dues away
with' filter chiokes amd thns with canslder-
able weizht. Edulpped with built-in outhut
transformer to wark from any standard out-
ut  power tube arrancement.  Speclfy the
power tube or tubws used when onlering.
Shipping weixht 5 1b9.  List Price $8.50.
No. 1549. LITTLE GtANT DY. $2 5
NAMIC SPEAKER..Your Price o

*UTAH A.C. DYNAMIC
SPEAKER—Only a Few Left

110-volt, €0-cycle .
AC, Lleht socket 3
eupply  for field
exeltation wlth
Westinglinuse dry
rectifler
9 In, Llgh, (4
In. wide, 7% in.
deep. Speaker
comes packed In
winanlen crate.
Welght 19 1bs. It
Is one of the
most powerful as
wrll as best re-
L roducers in the market.
List Price, $50.00,

No. S.P. 1508—Your Special Price

4-MFD. FILTER
CONDENSER

is  Jjust the con-
for constructing
noise fliters, In some cases
one condenscer connected
arruss the lipe or lnstru-
ment will be safficlent. !
cver,  ln most  comnercial
fitters  there are two con-
iensers  cunnected n  ser-
ies; 1he center-tap being
rronmded and the two re-
mainlng leads eonnedcted
acress the Jight Hne or the interference-
broduclng apraratus, Put up In a neat,
black-¢nameled cnse with tinned lugs for
sublePing  capnections.  3*  high x  #Y,”
wide x 21" derp, Working potential 600
walts 1ra7. Bhip. we. 6 Ihs.  List Price $7.50.
No. 8.P. 9062—Faradon 4 Mid.
Filter Condenser. Your Price $1'50

World-Wide Short-Wave Set
NOT A CONVERTER

A perfect radlo
short-wave receiver
for use between 18
aml 200 meters, To
It into operathon,
connect antenna,
eriunmd, Vi-valt I3
und two No. B dry
cell 'A'" batterfes,
and  hieadphones to
the Dosts Drovided,
tlug In a type *iH0
tabe, atl tune int
An o ingenlous  efir-
cidt makes  possd
hle a 4.roil single-winding plug-In deslzn.
This lttle insirnment laa the smne sensit
ity as many hlz, siilelded short-wave recely-
ers costitg fen tlmes as much. A power
amplifice may he acided for any degree of
vulume. Complete with 4 plug-ln  coi
1188 fine sermier Jdlal for precision tuniec,
Never bas a first class short.wave set sold
for so little money.  This short-wase set
measures 514x7x| in. hlgh, oser all  Ship,
welzht, 3 Ibs.  List price, $12.50,
No. 1666—Wnrid. Wide

Your price. . s-w Snt $8-25

/i

Suitable for use on

9 inch cone

7.45

| NEW! NEW!

|SYNCHROMATI(‘ ELECTRIC

CLOCK

Never was such a first
class electric clock sold
at such a ridlculuusly low
pricel An electrie chnk
using the famous syn.
chromatic movement.
Naval  ubservatory  time
richt  fram yonr  lisht
sovket ! No sbriug  to
wiml. no batterirs. Never
out of order. Luhricated for a life-tlme at
he factory. The entice moseinent with 1ts
white-cnameled dial aml artictic numbering
I3 cneclosed In & dustironf amd  shockproof
genuing moklied Bakelite case. The case Is
o walnut-lwown finish  with  simple hut
eatehing desien, For 110 volts, 80 cycle A.(".
weration anly. Cumplete with eord ami at-
tachment hlug. Klze 3T"xtg”x174™, Welsht
1 1b. Service men now sell these fine eclocks
ay the hundreds, e the first In your locality

to handle them.
$3.00.
$1.00

List Price
No. 1689—Synchromatic Efectric
Clock. Your Price

v 2 T N &l
NEW RESONANCE TUNING
S~ :
| METERS
This ingenlous device INDI.
CATES VISUALLY wien a
station fs exactly “tuncd-In-
on-the-dot,"  Reveiver is tuned
1o Its most erltwal resonance
noint for any glven stathm
when needle swings to farth-
vit position. Bervicemen potit
iy Installing these meters In
sets whirll are not s0 equippel,
lluve only scales and Doluters sizlhie throush
an eseutchesn plate.  Used In hew Strotn-
berg-tarlson sets.

EXCELLENT TUNING DEVICE FOR
| SHORT.WAVE RECEIVERS. The extremcly
sharp tuning short-wave stations are  very
easlly detected hy this visual Indlcator where
the ear usually misses them. Easlly installed
ch any receiver by placlng it In serles with
the plate of the power tube, Shipping wt.
T Ib. Avallahle 1n two styles.
TM-103—(1llustrated) Enamel finished dlal-

lighted from Hat slde of the case over the
top of the «lal.
TM-106—Translucent
rear window
List Price $1.50.
Eseutchaon Pjate noognooao
Pilot llght and bracket.

dial—1lzhted from a
Your Price $.90

....3.25 extra
..$.30 extra

VICEM

ments,

fui dat
This

veritabl

100 New Hook-Ups, ete.
675 Illustrations.

FREE 76 Page Radio Treatise No. 24

The new Winter edition of our RADIO SERVICE
TRBATISE, twice as large as our former one, has
just come Off the press.
greatest book In print—NOT JUST A CATALOG.
It containg a larce editorlal Section—a verltable
book in ftself—with valuahle

PHONO-PICKUPS. —Coistructlonal Data of SER-

TREATISE.—Anil

of infinite aml everlasting valoe to yonm,

WRITE TODAY.

it 1s positively the

information NOT

EN'S _TEST OSCILLATOR—ALL ABOUT
RT-WAVE ADAPTERS
CONSTRUCTING A 3.
AT-WAVE CONVERTER,

RADIO SETS.—LATEST
ND PENTODE TUBES.—
RECEIVERS.—VACUUM TUBES
dozens of new  radio experi
hints to Servicemen, valnable tables of nse
a. etc., etc.

book s not just another catalor hut a
¢ mint of radio Information which will be

Q

Enclose 2 cents for postage.
Treatise sent by return mail.

6 MONTHS GUARANTEED NEONTRON TUBES
Bold on a 6 MONTHS FREE REPLACEMENT GU'ARANTEE
BASIS, PROVINING TI'BE LIGIITS) All tubes are carefully
meter-tested  before shipment, and carefully packed. Do pot

These nationally Advertised tubes are uars

better quality.

Cholee [ Choice | Chaolee
Price H Price Price
63c 80¢ 75¢

confuse these NEGH QUALITY tubes with any other “‘low
{ priced’ tybes—our oW prices are posslble becanse we do a
I VOLUMB business| NEW
|
| Chalce Choice
Choles Choloe of | Cholee Cholcs 230 435
220 112A 45 222 231 7
227 200.4-198X 280 210 232 238
1714 | 1990°V-120 171 250 236-37
2014 [ 224 281 531
60c ea. G9c ea. | 70¢ ea. t.58ea. | 1.08 ea. ! 1.08 ea.
R.C.A. LICENSED TRIAD AND SPEED TUBES {

The prices are sllehtly hilgher thun our NEONTRONS because these tubes are of much
See tlstlng above for tule numbers.

nieed UNCONDITIONALLY fur six months,

X “POROX"’
2-YOLT STORAGE CELL

5 Ampere-Hours—For 2-Volt Tubes

Owe such unit witl tight
a two-volt battery tube
for 75 hours continuously.
Will Lamlle twe Z-volt
tulbes fur 85 hours. etc.
'ut wip fn a transparent
compusition container with
two  hob-corroding  termi-
nals clearly markal as to
polarity. Easily recharzed
cither dlrectly from a 110
valt D.C. line in series
with a 12 watt electrle
light Hndh of from an *\'*
ellminator in series with
a 12 ohm 2 watt resistor.  Excellent for use
in any elrcuit redaniring a steady sourie of
surtent, 3% while x 1” hich X %" thick.
Instroctions  inclwled.  Shlp, wt. 2 1hs.

ist Price i
$.80

Cholce Cholce | Choles
Price Price Price
I $1.76 | s1.15 $tH.15
* 6-VOLT BATTERY PHONO-
MOTOR

At last a REAL

batiery motor-

designed espen |
ally to meet the
needs of semi-
portahle  and
portable ad-
«Iress systems especially Installatlons gn mov-
Inz sehicles. It will easily amd economically
operate tram 6 volt staaze hattery or  the
cqunalent o ey celis brraws very little
current. ‘The entire motor Is flexibly pivor
od npn a east wetal frame amd is held taot
at all thines by a compensatimg sping, thus
assuring pusltive contact of the frietlon drive
rear against the inslde rim of the turntalle.
This arrangement was desicned to over
rome the effects of humps and jars experi.
enced iy nuning vehleles,  The motor i~ <ol
cumplete with in. turntable, mounting
Phve wmt metor switeh and speed contral,
Shippine weizht--10 e List Price. €15 00,

No. SP9058—E-Volt Battery
| Phone Motor. Your Price e $2'50

| trolytic Condenser.

* YERSATILE PORTABLE
PUBLIC ADDRESS SYSTEM

Comprises Microphone,

Loltin-White Ampli.

tier and¢ Dynamic
Speaker.

A recently

compleled

all-electric

AU (e-

relopment

and ad- E

vantaces of

the direct-coupled

Loftin-White- Am

plitier principle.

The amplltier Is a high

incarpurat-
ing all the
features

fwe stause

quality
Jubs. havne some RADICALLY NEW IDEAS
IN AUDIO FREQUENCY AMPLIFICA-

1-'13  pemer

TION amnd employing 1-°27, 1
It is re

tube and 1-°80 full-wave rectifler.
markably free from AU, hum,

The design Is adaptable to all pmrposes,
f.e., mlcerophone, radio  and  phoanzrag
Has an undistorted power autpmt of approxi
mately 3.5 wans, SUFFICIENT TO OPER.
ATE FROM 2 TO 3 ADDITIONAL DY-
NAMIC SPEAKERS.

The portuble address system Ls sold COM-

| PLETE WITH THE NEW R.C.A..VICTOR

HAND MICROPHONE:—a stundily von-
structed unit which will withstand a lot of
rough handling,

Put up in a single compact and Perfectly
balanced carrying case. the front of which
is utilized as a bafle for the self-contahied
dynamic sbeaker. Cemplete with micruphione
and accessories the weikht is only 30 pnuls.

For 30 60 ceyeles, 110-20 wolts AL, operd-
FOUND ANYWHERE ELSE. Among the wealtl 8 cri
of r;ow l.(‘hnlrhll '{‘ﬁ‘.”"‘,‘“"“ ll;;ed( in '1“‘ ed':x?rlli tion. Sl.l|;pl.||t"\l\r’l’:|i|;e 3!;7;“6‘('!‘“3.
sections are the following: 19 “omplete Radio- || oy -
tron_Characteristics SHORT.WAVE TUNERS and gru;terrsllp'vgg:?—l’\:i'::.a“h Portable Address

with mieroohone Wmnlelo $25-50

" % R.C.A-VICTOR HAND
MICROPHONE

The most rngsedly construct -
ed  hand microphyne ever
mannfactnred. There is not an
ather of Its kind that is quite
as sensitive. Drezizned espec-
ially for bome recurding amd
prersonal entertainment.  He
quires it a 22% volt hattery
tu operate. Fasily conneeted to

any radio or amplifier in a
few minutes, This unli k
essentially &  asingle Dhutton

carbon  mlerophone — aconsel-
eally centered in & stont
metal housing which serves the sdual purprse
of protection and nolse shielding.  Responds
indiscriminately to all speech and music
frequencies. ITas a high D¢ resistunce
and may therefore be shunted llrectly
across the grid and eatbnde of the detectap
tube without employinz a coupling trans-
furmer. Sald eatnplete with 6 ft. connecting
cable. 8hipplng weikht, iwo pounds. List

Priee, $10.00.
No. S.P. 9084—R.C.A.-Victor
Hand Microphone. Your price $2'75
Screen Grid Cap Connectors
Newest SCREEN GRID

CAP, 8mall, neat n ap-
neacance and rodeedly ) ﬁ@ (
wn lots uf 12 or more. Ship.
Ling weight 4 oz,
No. 1672—8creen Grid Cap Con-
nector. Your price Dozen

ty
Iy

tn service work. Rold

structed. A stark new

$.12

¥ Guaranteed B8-Mfd. Electro-
Iytic Condensers

Judiciously used In many parts of
any R.F. or A V. clrenlts, in power
packs. in dynamic speakers, they
will perform miracles in eliminating
any trace of objectionable A.C. hum
or  other lncidenmial  disturbances
These electrolytic comlensers are
particularly recommended for 250
poner packs.  Where  the worklimg
voltage uf the anfiltered ALC. s 500
. twa eloetrolytic condensers in

i t up indetinitely.
I throngh the wse
nf A hayan ocket base whlel is
equipped with a *‘positive contaet*
Totaily shielded and pra-
«1 by & conper cap. Shiphing
weiht- 1 Ih.  List Price, $2.50.
No, SP9054—Guaranteed 8 Mid. Elet-

Your Price..

$.49

WE ARE A WHOLESALE HOUSE AND CAN-

NOT ACCEPT ORDERS FOR LESS

If C. 0. D, shipment is desired, please remit 20%
remittance. which must accompany all grders.

If full cash accompnanies order, deduct 2% discount.
cherk—U,

Send money order—certified

L $
No. S.P. 9060--Porox 2 Volt Storage
Cell. Your Price 5
Radio Tr
25A West

THAN $3.00.

S. stampes.

New York, N. Y.

ading Co.

Bl’oadway Should you

ORDER FROM THIS PAGE.
prices from time to time in this magazine. Get our
big FREE catalog for the greatest Radic Bargains.

You will find special

wish goods shipped by parcel post, be

sure to include sufficient extra remittance for same.
Any excess will be refunded.

-——
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The Short Wave Telephone

By HUGO GERNSBACK

the subject, entitled “The Wireless Telephone”. This

was before the davs of broadcasting and, as a matter

of fact, before it was possible to even use a radio tele-
phone without wires. The writer, at that time, made the
prediction that the time would come when—to quote verbatim
from the preface—

“The future use of the wireless telephone will be con-
fined to the low-power or battery system . . when
every farmer will be able to operate his wireless tele-
phone; when the sending and receiving instruments will
be housed in @ box a foot square.”

Then came broadcasting which, of course, is another type
of wireless telephony, whereby millions listen to a single sta-
tion at one time. Still later on, the radio amateurs took hold
of the radiophone and they are now using 'phone transmission
actively in the lower wavebands for communication purposes
among themselves, often spanning considerable distances. But
the usual 'phone transmitter is in the waveband of 80 meters
(there are also a number on 160, 20 and 5 meters), and, inas-
much as there is a tremendous amount of crowding, it is
almost impossible to get clear transmission at the present
time. For that reason, the rank and file of the radio amateurs
prefer to work in “code”, as a surer and better way of trans-
nitting intelligendly.

IN 1911, the writer published the first book to appear on

Obsolete Restrictions!

In the past few years, however, it has become apparent
that, as the art progresses, it has developed possibilities of
wide usefulness outside of the strict “amateur” field which,
for a number of reasons, has been hedged in with a number
of restrictions that today seem obsolete!

Most licensed transmitting amateurs today look with dis-
tinct disfavor upon radio telephone transmission, and perhaps
rightly so, due principally to the overcrowded condition which
makes good transmission a virtual impossibility.

There are, however, many individuals who are interested
in radiophone communication who wish to enter the field, but
cannot do so, principally because of the code requirements.

The U. S. Department of Commerce requires that everyone
who wishes to transmit by radio telephone must not only be
“licensed”, but he must know the code! This, perhaps, is
quite proper in the amateur band, hut is an anachronism today
in the lower wavebands, principally below 6 meters.

Why Knowledge of the “Code” Below 6 Meters?

There is today, no logical reason why a radiophone oper-
ator who uses his transmitter in the waveband of 6 meters
and below, should be requived to know the code, as it serves
no useful purpose here. The code requirements have been a
powerful deterrent, not only to those who wish to experiment,
but those who wish to use the short-wave 'phone for a variety
of purposes. Of course, we recognize the fact that every
phone transmitter should and must be licensed by the U. S.
Department of Commerce; but there is no useful purpose

gained today in requiring a man who wishes to use & short-
wave ‘phone in the lower waveband, to know the code.

It is difficult for almost anyone to learn the code. It has
been found by our Government experts, that only a certain
percentage of people can learn the code! There is always a
certain amount who simply cannot master the code, and these
people more often than not are excellent radio men, who are
thus barred from owning radio telephone stations; when,
without the code requirement, they could well serve to help
advance the radio art.

It isn't, of course, simply the man who wishes to use the
radiophone for experimental purposes who is to be consid-
ered; more important are certain industrial applications.

Vast Undeveloped Field for *Phone

Take, for instance, a motion-picture company who wish to
use ghort-wave telephony “on location” for communicating
between two different “sets”: such a use is very common to-
day. The knowledge of code does not help the operator one
bit. Portable phone stations on inland river boats, in auto-
mobiles, in private airplanes, all can use short-wave 'phones
without ever requiring the knowledge of code! The same is
the case with point-to-point commercial phones between fac-
tory units; radio-phoning between the end car of a long rail-
road train and the locomotive; fireboats; tugs; mines; pros-
pectors, and many others, the mention of which would need-
lessl,\( lengthen the list.

It is recognized that if the code restriction were removed on
the upper short-waveband, a lot of mischief might conceivably
be done; because some of the phone transmitters on these
higher bands have quite a range, but in the bands below 6
meters—irrespective of the nower listed, the range is never
greater than 75 miles. Still further down in the wavebands,
the range is cut down progressively until we come to the
%2-meter band, where the transmitter and receiver must be
within “geometrical” sight of each other, if communication
is to be effected. It will. therefore, be seen that in these
ultra-short-wavebands, there will be little danger of over-
crowding and interference because the “reach” or “range” is
restricted.

We Advocate Limit On “Code” Requirements

It is for this reason that SHORT WAVE CRAFT has taken
upon itself to he instrumental in having the code requirements
in the ultra-short-wavehand limited, and it is confidently be-
lieved that the Radic Commission will, in time, make the
necessary amendment to the present ruling.

The idea is incorporated into one of the planks in the plat-
form of the new SHORT WAVE LEAGUE. In order to get the
movement under way, it is requested that all who are inter-
ested in owning short-wave telephone transmitters send their
petitions to SHORT WAVE CRAFT, stating the reason and pro-
posed use for their transmitters. If a sufficient number of
such letters are received, they will form the basis of nepotia-
tions between the LEAGUE and the Federal Radio Commission.

SHORT WAVE CRAFT IS PUBLISHED ON THE 15th OF EVERY MONTH

THE NEXT ISSUE COMES OUT MAY 15th
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HORT WAVES
in the

UBLIC EYE

T

Dr. Marconi testing ultra
short waves in Italy.
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8 meter short waves light lamp
with 5 ft. aerial at Westinghouse
Laboratory,

- =g e
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Marconi's ultra short wave antenna.
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Above—The powerful short wave transmitting station, VK3ME.

5 2 at Meclbourne, Australia, which statlon is frequently heard by

short wave enthusinsts in all parts of the U. 8. The wave-

. Jlengths used by this station ean he checked up in the list of

/ \ / “Short Wave Stations of the \1\‘orld," published elsewbere In this
4 1 - ssue.

- Left—.Auxillary right antenna at Geltow, Germany, used for
: reception from South Ameriea (Telefunken)

/| f ! / N the short wave news illustrated, we find two interesting
/ A w 4 photos of Senator Marconi's ultra short wave antennas of
the refleeting type. which he has constructed at his vilia on the
Ligurian coast, where he is engaged in making tests of ultra
short wave transmission and reception. The third photo shows
i : ‘ | : three meter wnves oseillating at 100 milllon times a sgecond.
) l [ ¥ This tremendous frequency causes lamps withln 40 feet, to be
f ' ; 3l lighted-—cooks food in n few seconds and raises body tempera-
Hhi ture one degree per minute. H. V, Noble, Westinghouse re-
| 45 2Y search enzineer, is shown explaining the phenomena to the two
\ & i ] b [ youung ladies. The lamp shown lighted in the photo is connccted
Wk i | to a 5-ft. aerial and the powerful electro-magnetic field is pro-
! - dueed by a standing wave oselllator, which semls out from the
f = / i 2 antenna overhead 15,000 watts of ultra short wave power. The
T photo cxtending across the page shows the magnificent short
wave layout of the famous station, VKIME, in Melbhourne, Aus-
tralin. An elabeorate short wave receiving antenna is shown in
the photo in the lower left-hand corner of the gtoup, and this
is ured for the reception of short wave messages from South
= L Amerien as they reach Geltow, Germany.
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HONOLULU to NEW YORK
on the SHORT WAVES

A new broadcasting link in the N. B. C.

network was recently introduced to the
American radio public, thanks to short

waves, which carried tinkling tunes
from Honolulu across 2,800 miles of
the vast Pacific on short waves,

SHORT WAVES
(2800 mj)’,
="

Above at “A” .we see the transmitting
and receiving station of “KGU,” at

Honolulu, T. H. The home of “KGU” is in the Honolulu Adver-

short wave aerial at Dixon, Calif,

tiser Building. Photo “C,” shows West coast studio and ““B” shows
“D” shows main N. B. C. con-

trol room at 711 Fifth Ave., New York City.

FEW months ago the American

radic public was pleasantly enter-
tained with a wvery unusual program,
when the latest link in the N. B. C. net-
work, “KGU,” Honolulu, was formally
introduced. It is intended to supply pro-
grams from New York and other Amer-
ican cities to Honolulu over the N. B. C.
network wire systems to the west coast,
where the programs will travel via short

Pro-
grams were sent to and from Honclulu
on the opening event and Honolulu, as
well as American listeners to N. B. C.
stations, also heard an orchestra play in

waves, 2,800 miles to Honolulu.

Havana, Cuba. The Havana concert
traveled by wire up the east coast to the
N. B. C. headquarters in New York City.
Probably one of the greatest thrills that
anyone could imagine, was that when the

announcer proclaimed the fact that the
radio audience was about to hear some
of the famous string music being played
by a well-known orchestra in Honolulu.
Thanks to the slight static interference
encountered on shert waves, the service
between the mainland and Honoluluy,
should be very satisfactory even in the
summer,

A NEW SHORT WAVE SUPER-
HETERODYNE — With Photo-
graphs, Drawings and Full Explan-
atory Article. Designed, Constructed
and Tested by Cliford E. Denton.

A NEW “CRYSTAL-LESS” SYSTEM
OF “FREQUENCY CONTROL”
FOR TRANSMITTERS. By C. H.
W. Nason. In Which Diagrams and
Data Are Given for a 10-Meter
Transmitter Layout.

In OQur Next Issue

EXPERIMENTING WITH ULTRA
SHORT WAVES. By Hanns Giin-
ther. With Drawings Showing How
to Build the Apparatus for I’roduc-
ing and Intercepting Waves But a
Few Meters in Length.

A STENODE FOR SHORT WAVES.
By John B. Brennan, Jr. How a
Quartz Crystal Can Be Used in a
Simple Way to Greatly Immprove the
Selectivity on Your Receiver.

A PORTABLE SHORT WAVE RE-
CEIVER THAT FITS IN A
LEATHER “BRIEF CASE"—Com-
prising All Necessary Coils, Con-
densers, Tubes, Batteries and
'Phones—the “Slickest Job” Yet—
and How It Works!

HOW TO ELECTRIFY THE DEN-
TON STAND-BY 3-TUBE SHORT
WAVE RECEIVER DESCRIBED
IN THE APRIL ISSUE.
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Heinrich Hertz, who laid the ground-

work of present-day radio. The seven-

ty-fifth anniversary of his birth was

observed by the scientific world on
February 22.

¢ ‘IF anything actually happens to me,

you are not te sorrow but to be @
little proud and to think that I belong
to those especially selected, who live only
briefly and yet live enough.”

HESE words were written by

Heinrich Hertz in his diary on the

9th of December, 1893, four weeks

before his death. Nothing ecan
better characterize the man, his life, the
sum total of his activity, than this utter-
ance. Less than four decades compassed
the span which was granted him for re-
maining on earth. But this was filled
with a lofty purpose, with constant sue-
cessful work. It led to the heights of
fame. The work which Heinrich Hertz
left behind to posterity means the begin-
ning of a new development, the extent of
which cannot be seen even today.

But the content of what he did and
left to us has been summarized by no
one more strikingly than by himself. It
was in the year 1889 at the assembly of
natural scientists at Heidelberp, where
he expressed himself as follows regard-
ing his experiments:

“The rule of optics is not limited to

Induction spiral designed by Knochen-

hauer. Observations with this appa-

ratus induced Hertz to make his epoch-
making discoveries.

SHORT WAVE CRAFT

May, 1932

HriNrRICH HERTZ

IV hat of the boyliood of radio’s greatest idol? W hen did

he start to study theoretical physics?

WWhat was

Hertz’s early opinion of electrical theory?
T hese and other interesting questions are
here answered.

By DR. ALBERT NEUBURGER, Berlin

ether waves measured by small fractions
of a millimeter, it is gaining waves whose
lengths are measured in decimelers, me-
ters, kilometers. And in spite of this en-

Heinrich Hertz at the age of three
(right), and his younger brother,
Gustave,.

largement it appears seen to us from here
as only a small bit of the field of elec-
tricity.”

This signifies simply that Heinrich
Hertz pointed out to us the way to gov-
ern the entire field of eleetrical waves in
its full extent. He teaches us that light
waves and electrical waves obey the same
laws, that there is really no basic ditfer-
ence between them, that they differ only
through their length. The production
and governing of electrical waves is, how-
ever, a field whose theoretical knowledge
opened up a mighty new land in the realm
of pure science. Daily we are now ex-
periencing with amazement some of its
mysterious wonders: wireless telegraphy
and telephony, picture telegraphy, radio,
telerision, But will the series of possi-
bilities be closed with these mentioned, or
will still more result from the Hertzian
experiments, performed with such simple
apparatus? Who would venture to an-
swer this question today, when so many
new wonders are coming into being al-
most daily?

A remarkable fate willed it for Hein-
rich Hertz to have opened up to him the
path which was to lead to such brilliant
results. Originally it was his intention
to adopt a totally different profession
than that of a physicist. He was born

WWW.americanradiohistorv.com

in Hamburg on the 22nd of February,
1857, his father being a lawyer. In his
youth his mother occupied herself much
with him. Later, after his .death, she
wrote her memories of her great son in
an affectionate way. With eclear vision
she recognized the innermost trait of his
character. “He was really not ambitious,
only very eager,” she said. In that sen-
tence she stated briefly and to the point
all that there is to be said about the
work and striving of Heinrich Hertz. He
did not seek glory or honor. The goal
which he had set for himself he pursued
however with the greatest zeal. He kept
his eye on it, whether it was a matter of
school work or the physieal investigation
of the phenomena of oscillation. What
the mother’s eye so clearly recognized
was later confirmed by Hertz’s diaries.
When he was at his experiments, the
most beautiful sun could not lure him
away; while it was joyous outside, he
remained in his darkened laboratory,
where one could not stretch and niove,
becau?,e one would most likely receive
electrie shocks at any incautious move-
ment; he remained in his “witch’s

kitchen.”

Ancther characteristic appeared in his
youth: delight in what we today eall
“tinkering.” From a child he was, as his

(Continued on page 48)

One of Heinrieh Hertz's paraboloid re-
flectors which he used for receiving
radic waves.
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$500.00 SHORT WAVE BUILDER’S
Contest—S$100 in Monthly Prizes for Best Models

I1E publishers of SHont Wave CRavr
are pleased to present a brand new con-
test to their readers, in which everyone
can Jjoin,

This Is to be a special builders’ and experi-
menters' contest, which has to do with bnilding
novel short wave scts, short wave converters,
or short wave adapters,

The keynote of the entire contest can be
found 1n the word—SEIMPLENT. The
purpose of the contest is primarity to Induce
people whoe have never huilt short wave sels
to go into this fascinating art and to popu-
larize short waves, just as in 1922-21 radie
sets for broadeast purposes were popularized
by having “radlo fans™ bLuild them.

Of late, there has been such a tremendous
interest manifested by the public in short waves
that the publishers of SnorT WavE CravT take
it upon themselves to still further fan the
flame by making this special prize contest,

When we say simple, we mean just that,
and the sky will be the limit, Rometime ago
we  published the Short Ware Junk Ror set,
whirh was exceedingly popular beeause it used
simple parts, hut the present contest may even
go that set one better,

Of course, awe are not looking for ‘freak”
get=.  For ingtance, such sets as vest pocket
sets or radio zets bullt into a hat, or sets built
inte a fountain pen will not be considercd
with g0 mueh enthuslasm by the judges, as
“honest-to-goodness” sets that people will be
willing to bulld and feel proud to possess.

Kets should, of course, be built as substantlal
as possible,  While some builders In the past
have used pastchoard boxes, thls is not consid-
eredd good construction and Is a step tov far
when it comes to the word ‘“simpte™,  There
is such a thing as simplicity providing it does
not go to extremes.

The main thing we are striving to accom-
plish 18 to have y»ou experimenters build sueh
simple sets, thnt any one with a fair ability
for nsing simple teols can Jduplieate your set,
and still have one that works, amd works well.
We have Seen sets built in cigar boxes that
were really exeellent, and we have even scen
sets built into n walking eane, complete with
bhatteries and cverything else, that alse were

By Huco GERNSBACK

How to Build the

“SIMPLEST?”’

SHORT WAVE SET
SHORT WAVE ADAPTER
SHORT WAVE CONVERTER

little marvels. On the other hand, we have
also geen small portable sets built into type-
writer cases and tool boxes that were substan-
tial and had a great dea) of ntility, particularly
for vacation purposes, cte. These are Just a
few hints that we have given to you In the hope
that from them something real may come of it,

In these pages we have lMsted the six ont-
standing requirements. It may not bhe possilie
to build every set in which all the six require-
ments are cmbodled,  If you eannot get the
six. try for five or for three. Sets witl he
judged for highest merit polnts from these
requirements,

But please read this carefully, and do not
jump at any conclusions, Read especially the
ruleg to mnke sure that yvou understoand what
it is ali about, and you will have as good a
chance to win a prize as anyond. temember
algo, that TIHIS CONTEST RUNS FOR FIVE
MONTIS.

Note particulariy, that the prize contest does

e
i MAIN REQUIREMENTS OF SETS jl
' 1. Simplicity. )|
: 2. Compaciness. {
4' 3. Ingenuity. '
’ 4. Novelty of Circuit Used. 1

5. Portability. :l
‘ 6. Workmanship. :J

not ecenter itself almut g slngle set. You can
build one of the three following:

1—EFither a straight-forward short wave re-
ceiving set (it may he battery operated or for
A.C. line voltage operation)

O——Khort Wave Converter;

d—xhort Wave Adapter.

Each of the three will be considered aiike
by the judges, so it will not make any difference
which one of the three types you barild,  Each
type of set will have the same chance of win-
ning the first prize, the oniy requirement belng
that it fills the highest number of pointa as
decided by the judges,

You ean use any material, any sort of radio
components, any sort of container, hox or on-
velope that you wish to choose in huikling this
set. Al material, with such exeeption as the
fubhes for instanee, ean be home-made, if yon
choose to do 0. You can ¢ven make your own
condensers, if such should be necessary,  ‘The
wet ean he hilt in any «ize or shape that yon
may wish to adopt, and you have the widest
possible leeway in this, Bot remember always,
that ene of the impottant reguirements s
workmanship! Just a bunch of ~junk” thrown
togcther will not acin a prize!

Important

Remember, that this is a builders’ contest,
From this contest, therefore, are barred just
plain ideas and sketehes which you mizht think
up.  For this reason, THE 8ET MUNT BE
BUILT BY YOU! And furthermore, the sets
nmust be gent to the editorinl offices of Srort
Wave *Ckatr,  Therefore, just plain sketehes
and “ideas™ of how a set could e bailt will
not be accentable in this contest.,  Whenever
possible, try to get some novel twist, n new
hook-up if that iz possibie, or something that
shows Ingenuity in the building of your set.

You readers of RHoORT WaveE Crarr have heen
dabWling with short waves for so many years
that yon have gotten a lot of experience while
playing arownd at the game: back in your
heads somewhere — you  unddoubtedly  have
some novel iden that you have dreamed of
playing up. Now is your chance to do it and
do it right!

(Continued on page 53)

6, Workmanship.

following simple rules:
1.—8hort wave sets submitted may be
in either of the following classes:
“Straight’” S-W Receiving Set
{battery operated or A.C. oper-
ated)
Short Wave Converter
Short Wave Adapter
2.—8ets must be home-made and built
by contestants themselves. Manufactured
sets are absolutely excluded from this
contest.
3.—Sets submitted may be for ONE.
TWO, THREE and NOT MORE THAN
FIVE TUBES. Any type of tube as se-
lected by the builder can be used, Crys-
tal operation or crystal-tube combinations
allowable, at the option of builder. Sets
may be of any size or shape, at the op-
tion of the builder.

R e

e

mitted to the editors.
be awarded the prizes as scheduled here.

a tota! of $500.00 in prizes in an important new contest, You
are asked to build a home-made short wave set which sheuld
fill one or more of the following requirements:
2, Compactness; 3, Ingenuity; 4, Novelty of Circuit Used; 5, Portability;

Read carefully the text of the adjoining article, and observe the

r Rules for $500.00 Short Wave Builder’s Contest

DL'R[NG the next five months, SHORT WAVE CRAFT will award

1, Simplicity;

4.—In order to win a prize, it ia necessary that the set itself be sub-
The five beat models submitted each month will

5,—All sets submitted to SHORT WAVE CRAFT Magazine will be
returned to their owners after they have been judged and described for
the benefit of SHORT WAVE CRAFT readers in the magazine.

6.—This is a monthly contest, beginning May 1st. 1932, and lasting for five
months. Each monthly contest closes on the 1st of the following month.

FIRST PRIZE =:iraiasidssiasis $50.00
SECOND PRIZE
THIRD PRIZE T, 12.50
FOURTH PRIZE;, csiuizsvs 7.50
FIFTH PRIZE

PSS S S R S S I NP N S N N U T

Denton.

Park Place, New York,

Thus the tontest for May closes Midnight June 1st, 1982, at which time
all entries for this month must be in the editorial offices of SHORT
WAVE CRAFT. The first prize-winning announcements will be made
in the August, 1532, issue of SHORT WAVE CRAFT. .
7.—FEvery set must be accompanied by an article written by the builder,
and contain not more than 2,000 words. giving minute instructions with
wiring (schematic) diagram, list of parts with values of all resistors, con-

SIDE OF THE WRAPPER OF THE PACKAGE,
9.—Employes and their families of SHORT WAVE CRAFT are excluded.
10.—The judges will be the Editors of SHORT WAVE CRAFT Magazine,
and the following sheort wave experts:
Their findings will be final,
11.—Address all letters, packages, etc,, to Editor, SHORT WAVE
BUILDER'S CONTEST, care SHORT WAVE CRAFT Magazine, 96-98

densers, coil data, inc¢luding number of
turns, etc.,, how the set was built, its oper-
ating characteristics, what stations have
been received with it, and other informa-
tion considered important by the builder.
Such article should be typewritten or writ-
ten in ink, and should be sent separately
by mail. and should not be included with
the set itself!
8.—All sets must be shipped in strong
wooden boxes, NEVER in cardboard boxes.
All sets must be sent “prepaid”! Sets
i sent ‘‘charges coilect’” will be refused.
4_| SHORT WAVE CRAFT Magazine cannot
be held responsible for breakage in transit
due to improper packing of sets. Before
packing the set. be sure to affix tag with
string giving your name and address to
the set itself, IN ADDITION, PUT YOUR
NAME AND ADDRESS ON THE OUT-

-

Robert Hertzberg, Clifford E.
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The author, Mr. Kurt Nentwig, one of
Europe’s leaders in ultra-short wave
research.

ROM all sides it is heard that spec-
ialists for some time have been de-
voting their particular attention
to ultra-short waves. The Reichs-
post Central Office is also at present occu-

pied with detailed investigations concern-

-\

e

.l 12em
cons: th J2Em Y
(S5 l;E_S;ST;er mRCE FILAMENT
5 I RESISTAN €4 01 MEG ).
Fig. 1—Hook-up of the ultra-short

wave transmitter.

ing the practical possibilities of the
transmission and reception of ultra-short
waves. Therefore amateurs not yet fa-
miliar with this field of radio technology
might welcome some hints bearing on
the construction and operation of ultra-
short wave sets.

First of all, ex-

SHORT WAVE CRAFT
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Simple Transmitters

and Receivers
for
ULTRA Short Waves

By KURT NENTWIG
Berlin

Practical information on butlding and operating ultra
short wave transmutters and receivers is here given by
one of Europe’s foremost radio experts. Phone mod-
wlation of U. S. V. transmitters is explained.

The Transmitter

First let us study the transmitter, the
hook-up of which appears in Fig. 1.
Since there is no tuning condenser, the
wavelength of the transmitter is not
variable. In itself the use of a tun-
ing condenser would indeed be advan-
tageous, but it can very well be neglected,
so far as there is only a guestion of ex-
periments over small distances. {(Though
the fact is self-evident, it must be men-
tioned again here that even for such ex-
periments a permit from the Department
of Commerce is necessary.) The diagram
furthermore shows that the two tubes
of the transmitter are in push-pull hook-
up, in order to obtain as much symmetry
as possible for the whole arrangement.
Then, in bridging rather small distances
all chokes can be done away with in the
battery wires, which is of advantage
with regard to simplicity of design. In
the case of the hook-up given, the feed-
ing of the tubes is done entirely from
the D.C. network (110 volt supply sys-
tem). In the case of A.C. supply circuits
a rectifier is built for the plate potential.
To purify the plate potential somewhat,
there is a filter in the supply circuit,

consisting of a choke and a fixed con-
denser of 2-mf. capacity. The choke is
to be so constructed that, without further

Fig. 7—The ultra-short wave receiver
seen from below.

additions, it operates perfectly even with
a load of 60-100 milliamperes. Between
the middle of the two series-connected

tube filaments and

periments with ul- oy
tra-short waves re-
quire a real amount

the tap of the grid
circuit coil, there is

e

of patience; since
otherwise good re-
sults can hardly be
expected. On the
other hand, the cost
of such experiments
is comparatively
slight, on account
of the small need
of material. The
following instruec-
tions deal with the
construction of a
simple transmitter
and a receiver for
ultra-short waves.
An extensive set of
building instruec-
tions with measure-
ments, etc., can be
dispensed with:
since, in the exact

L-F.-
AMPLIFIER

a resistor capable
of carrying a high
load, the size of
which must be test-
ed out. It has the
purpose of avoid-

ing so far as pos-
sible an overload-
ing of the tubes. To
be sure, instead of
the resistor one
could regulate them
by a grid bias; but
‘using the resistor

saves space. Re-
garding the tube
sockets, note that
they must be as

i 94y

M : MICROPHONE
T1 : MICROPHONE TRANSF.
T2 ' TRANSF FOR MODULATION . /

free from capacity
as possible,

Heating Circuit
A Now a few words

following of the
hints given, errors
are hardly possible.

Fig. 4—How the transmitting hook-up shown in Fig. 1 is to be changed for

telephonic experiments.

www americanradiohistorv com

about the heating
of the tubes, which,
as said above, like-
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Fig. 2—Photn above shows the com-

plete ultra-short wave transmitter asg

it looks when viewed from the side.

Mr. Nentwig cxplains bow te huild

aml operate this type of apparatus
in the article.

wise takes place from the lighting circuit.
With the indicated D.C. hook-up, there is
provided as a series resistor a carbon fila-
ment lamp, L, whose current consump-
tion is to be somewhat greater than that
of the tubes. The excess potential is ab-
sorbed by a filament ballast shunted
across the filaments.

The grid coil, L1, has a diameter of
about 13 cm. (5.2 inches), while the di-
ameter of the tickler coil, L2; is about 16
em. (6.4 inches). For making the coils

Fig. 8—Complete ultra-short wave re-
ceiver for use of head-phones.

copper pipe 6 mm. (.24 inch) in diameter
was used; but copper wire about 0.12 to
0.20 inches (No. 8 to 4) in diameter rend-
ers the same service. The lengths of
wire are for L1, 21 inches, and for L2,
20 inches. The ends of the coil-tubes
leading to the plates or the grids of the
tubes are fastened directly to the proper
screws of the two tube sockets. For this
purpose the ends of the coils are ham-
mered flat and drilled through. The re-
sulting edges are then rounded off as
much as possible, so that no losses shall
occur at these points. Tapping the two
coils is done with suitable clamps; in
such a way that they can be varied, in
order to find the most favorable points
easily. 1low this is done will be ex-
plained in the discussion on the setting
of the transmitter into operation. Here
let it simply be remarked that the most
favorable tapping points are found but
rarely at the ‘“mechanical centers” of the
coils.

Fig. 2 shows the completed transmitter
viewed from the side, while Fig. 3 shows
it from the supply current connection. It
will strike the attention of the reader
that the transmitter illustrated shows
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Fig. 3—At left, the ulirn-short wave transmitter
as seen from the supply terminal end.

Fig

experiments according to the

Above, shows arrangenunt for phone

houk up as shown

In Fig, 4, on preceding page; “mike” at left.

two filament ballasts instead of one. This
fact was, however, merely accidental, be-
cause there was none of sufficiently large
resistance at hand.

No Antenna for Short Distances

For short distances no antenna is re-
quired for transmitting; if, however, an
antenna is to be used, then a dipole is
connected with a coil of about 14-15 cm.
(5.6 to 6 inches) diameter, which is
loosely coupled with the coils of the trans-
mitter. If the transmitter is to be used
for telephonic experiments, then proceed
according to the diagram shown in Fig.
4. The corresponding design is shown in
Fig. 5. The same arrangement can, of
course, be used not only for transmitting
speech, but also for transmitting phono-
graph records. In this case, in place of
the microphone transformer, an electric
phonograph *“pick-up” is connected to the
input of the audio-frequenccy amplifier.

Modulation System

The method used in the transmitting
hook-up in question is plate modulation.
Instead of this system we may, of course,
use any other method such as grid modu-
lation.

When the transmitter is completely
constructed, it must be made to oscillate.
Whether the transmitter oscillates, or not,

¥ 2.10¢ ﬁ

-
PHONE
H

P

250¢

+
—
[ — A
Hook-up of an untra-short wave re-
ceiver. Fig. 6.

can be easily checked up by putting a
milliammeter into the plate potential
wire. If the transmitter oscillates, then
the indicator of the instrument, if the
hand is brought near the coils, must show
a greater deflection than before. If that
is not the case, then the tapping peints

WwWWww.americanradiohistorv.com

on both coils must be varied, until the
desired effect occurs. In case of neces-
sity, one can also make use of the fila-
ment ballast to change, very carefully,
the heating current of the tubes. By
these measures the transmitter can, in
any case, be made to oscillate.

The wavelength of the oscillations pro-
duced is most simply measured by means
of “Lecher wires”. The procedure has al-
ready been described several times. If
one wishes to use a dipolar antenna, then
its length can be directly calculated ac-

Fig. 9—The same ultra-short wave re-

with A.F.
speaker

amplifier for loud-
operation.

ceiver

cording to the result obtained in measur-
ing the wavelength. For experiments
with the dipole the knowledge of the
wavelength is absolutely necessary, if one
wishes to bring the power of the trans-
mitter to its maximum.

The Receiver

Now to the receiver, which, as appears
from the hook-up diagram in Fig. 6, is
constructed as a simple detector without
any regeneration. The coil is made of
solid copper wire 4 mm. (0.16 inch or
No. 6), thick with a coil diameter of 17
em. (6.8 inches). For tuning the grid
circuit to the transmitter a neutrodon
(neutralizing condenser) is used, the
capacity of which allews wide variation.
In making adjustments an extension
handle is attached to the shaft of the
condenser. As grid condenser we may
use a fixed air condenser of 250-mmf.
capacity. Fig. 7 shows the completed re-
ceiver from below, while Fig. 8 shows the
construction ready for reception by
means of head-phones. The two parts of
the dipolar antenna visible in Fig. 8 are
directly connected with the two ends of
the coil. he grid-leak may bhe 2 megs,

(Continued on page 59)
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A POLICE

SHORT WAVE

By H. GERNSBACK and
CLIFFORD E. DENTON

Your present ‘““broadcast” receiver, plus this
inexpensive S-W converter, will bring you
greater ‘“‘real” thrills than those con-

The short wave ‘“Police Call” adapter unit connected to a “mid-

get" broadcast receiver. COC'ed by any detective Story writer.

HI:}i use qf radi? ph:}?e tranfir_nitters _ —_— — = es—————————

and recelvers for € speedilng up .

of communication facilities between T LAST, the short wave police adapter that WORKS ON

_ police headquarters and the police ANY SET.
IO 1Eh_nll for tge listener-in. The editors have personally tried out this adapter on some
AT g“gure'n“ée'?‘;gsith‘:rltgoﬁ': f)?lglif twelve different sets in various localities, and have as yet to find
ness and enjoying it will find that this is the set or locality in which it does not work, and work well.
just the thing. Pardon me, I mean this Police reports will roll in on this adapter from all over the
::twb :(ie:lg:ngihwhd'cop‘;erts the average country over the loudspeaker of your broadeast set, and the thrills
radlo irequency or super- 3 .

het into a device which will intercept the In store for you are trel.nendous' L q . Iy
oral outbursts of information so neces- The cost of constructing the adapter is negligible, and is within
sary to the proper functioning of a well- the reach of everyone.
Tefi’}llated POllgetdeﬁa“mint It is, in the opinion of the editors, the first fully “foolproof”
mobilos have besn :t(:i‘;n.m‘ifmtigea;tt police short wave adapter that has, as yet, been described.
riot on one of the side streets down by The editors will be grateful to hear of the results obtained by
the gas house this is the very gadget to those who construct this exceedingly interesting short wave
build. There has been some very fine converter. .

statements covering small, medium and
large size riots as well as other “racy
bits of gossip” coming from various sec-

and unless there are two audio stages sets. It was found that a great many
before the speaker satisfactory loud- such adapters were exceedingly “tricky”;

e CLip aHD M TUNING, CWEUTRAL G SCAEw | speaker results will not be obtained. that is, they would work well on one set,
G LI O ‘”;E“_:‘”_{,‘;“,f&",? Most of the commercial adapters which but not on another.

TS s iy gt

WR. COND we have tried out work only on certain It was, therefore, our endeavor to pro-
~

”

. Right: Interior *“close-up

PGIAND view of Gernsback-Denton

10 | (0P view) “police” and “short wave”

v/ adapter. The parts are few
and the cost small.

Below: How police S.W.
[ venom adapter may be switched

FIG
5 BLACK AND YELLOW A A .
L — J| “in” and “out” of circuit.

L - _ S—

4

“Police Call” adapber,circuit (ront sorr  comorsocn ==
for use with "24, '35, '51 and 5 4 INNEC CLo 5 PRONG PLUG
'36 tubes. The :‘S-pr:)ng plug o m”nf'-'&f"? (lﬁ."n.g.‘o?%%gr)
is inserted in the first R.F.

socket in the B.C. set. G B.Cset / _“@

E Vad SOCKE

tions of the country, wherever k" 5 Chassis
the city has had sufficient e’ Ll
funds left to finance the ||pg.cel® WL

poses.

There are several “adapt-
ers” on the market at present
and the authors are sorry to lEGuuRr B AR LY L2

: : N A [
equipment for police pur 1""“’ At JQ— [

)

say they do not seem to GROUND ;,, o )

operate with all types of [[sesroromuen % |- Srrcn

standard receivers. ‘:g‘o”:;;:g:" KNOS
Most of the units on the || orxei0ce cam™ 4

market are simply plugged |L = $SwTeH) Fic.1a ,_J

inte the detector tube socket

www americanradiohistorv com
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“"THRILL-
Box”

THAT WORKS!

vide a circuit that would be “foolproof”,
something almost too good to be true. A
great number of experiments were made
until finally a new circuit was developed,
making use of a two-gang condenser,
which seemed to solve the entire difficult
matter. The new unit described here
was tested on twelve different sets, which
included radio frequency receivers as well

b
2MEG, -K
tvee WK

GND

N (=
l FI6.2 :Q,?%h

Hook-up of parts in police S-W adapter
unit for use with 4-prong tube sets,
using '01A, ’12A, ’99 and ’30 tubes.

as superheterodynes, and we have as yet
to find any set or discover any locality
in which the adapter will not work. This
is most gratifying, because the field that
has now opened up is incalcuable and the
old bugaboo that disappointed construc-
tors, at least in this particular class of
adapters, may be said to have been done
away with entirely now,

The ideal way to build a “police” unit
of this kind is to plug in to the first
radio frequency stage, be it “T.R.F.” or
“Super-het”. This permits of the use of
the total amplification of the receiver
with resulting greater “gain” and “dis-
tance”. At first, the idea in designing
this adapter was to use an additional
tube for the oscillator, but this was dis-
carded in favor of the circuit combining
the function of the oscillator and the
modulator in the same tube. The main
draw-back in using the two tubes lies in
the additional drain imposed on the
power supply unit of the receiver being
used.

The Electrical Circuit

For those interested in the theory in-
volved in the operation of this simple
all-around “police’” unit, the following
will be helpful.

The incoming signal is fed to the an-
tenna tuning circuit through the small
00005-mf. mica condenser, Fig. 1. The
grid cireuit being tuned hy the condenser
“5", col A and vernier variometer 3.
This vernier control is necessary as the
two tuning condensers are mounted on
the same shaft and some compensation

SHORT WAVE CRAFT

VARIOMETER

KNOB YELLOW
BLACK AND
L ¥ - YELLOW
BOTTOM __~ P
OF SOCKET
2 G
5
h - r

Picture wiring diagram which can easily be followed by the inexperienced reader.

nust be used to insure tracking of the
tuning condensers with different types of
antennas and radio receivers.

The tube has a bias produced by the
voltage drop in resistor “7”. Condenser
“g” bypasses the radio frequency cur-
rents developed in coil B and is an im-
portant part of the receiver.

The plate of the tube goes to the plate
terminal of the five prong plug with a
connection to the condenser “9” so that a
portion of the signal current variations
can be impressed upon the condenser
“10” and the coil “C”. Coil “B” which
is in series with the cathode of the tube
completes the feed-back circuit and the
energy developed in the tuned circuit C

e ——
4 PRONG PLUG IN 13T Q.F EXTRA SOCKET WITH
SO0CKET IN B.C. SET | TUBE INIT

i
n.c.s:re‘

Qe DAL
b B.C. INDICATCR

3 GANG
POLICE SWITCH

L ulg

How 3-gang switch may be used to
throw police unit into or out of circuit,
with B.C. set using 4-prong tubes.

and 10 beats with the incoming signal to
produce the intermediate frequency.

This intermediate frequency can be
most any place between 250 and 500
meters. The best thing to do is to try
several places along the dial (of your
radio broadcast set) until you obtain the
best results. In general the most satis-
factory results will be obtained at the
setting of the greatest receiver sensitiv-
ity. (The editors found the best setting
just below WABC or 860 ke.)

Figure 1 shows the circuit for use with
the following tubes: 24, 35, 51, 36 types.
That is if the set with which the unit is
to be used has any of the above-mentioned
tubes, circuit 1 is to be employed.

For use with tuhes such as 01A, 124,

WWW.americanradiohistorv.com

99, 30 type the circuit in Figure 2 should
be used.

Much interest has been shown in the
use of sereen grid tubes used as dynatren
oscillators so the modification of circuit 1
is shown in Figure 3. The output of the
converter unit is taken off through the
sereen grid connection of the tube. Thus
the screen grid of the tube has a voltage
of about 180 volts applied while the plate
of the tube has the same voltage which
would normally be applied to the screen.
This voltage will be about 65 volts.

The coupling coil B is not used in this
circuit. It is necessary to use the fixed
condenser between the oscillator tuning
condenser and the coil C due to the fact
that the screen grid current has to flow
through the winding and as the rotor of
the condenser “10” is grounded there
would be a short circuit unless condenser
“11” is used.

How Coils Are Wound

Figure 4 shows how the coils A, B and
C are wound. All of the windings are
wound in the same direction. Be sure to
do this otherwise the tube will not osecil-
late. If the tube will not oscillate when
the unit is placed in operation reverse
the winding of coil B. This can be done
easily by simply reversing the leads. The
lead of coil B which goes to the cathode
of the tube is changed over to the com-
mon point of contact between 6 and 7.
The lead which ran to 6 and 7 is then
changed over to the cathode terminal.
It may be that the particular tube will
not oscillate. This can be checked by
trying another tube in the socket on the
adapter.

The tube socket is mounted on the top
of the box to the rear. While the tuning

WANI. 4‘
4

“Dynatron” hook-up of police S-W

converter.
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[ .
AERIAL  1ai0oN (KEEP THIS WIRE APART

FROM THE OTHERS.)

This pieture shows how simple it is to
connect the police adapter unit to the
average B.C. receiver, using '24 tubes.

condenser with its K-K vernier dial is
mounted front and center. The small
knob on the left hand side of the top
near the screen-grid connecting wire is
the small vernier-variometer control.

The coil form is held in place by means
of a small spacer with a brass machine
screw and nut.

The bias resistor and its bypass con-
denser are soldered into place when the
set is wired. Condensers 4 and 9 are
also held in place by wiring. Be sure
that all soldered connections are tight
both mechanically and electrically so that
the unit will not be noisy. The wires
which hold condensers and resistors in
place should be of solid copper and the
other wires flexible rubber covered to
minimize breakage.

It will be noted that -all of the compo-
nents are mounted in or on the cover of
the box.

Do not twist the plate lead into a cable
—keep it separated as shown or most
of the available power will be lost. Ad-
just condenser 9 to match converter to
coil in broadecast receiver, or until maxi-
mum signal strength is obtained on loud-
speaker.

Figure 5 shows how to connect the
adapter unit to any standard set using
tubes indicated in Figure 1. The same
scheme will be used when other types
of tubes are used except for the changes
as shown in Figures 2 and 3.

There is a lot of fun to be had in play-
ing with and constructing a simple de-
vice of this kind and the author believes
that the time spent will be well repaid
by the results obtained.

If any one desires to ask any questions
about this adapter unit he may do so by
sending his questions along with a
stamped and self-addressed envelope for
return and the authors will be glad to
help, so that they can enjoy the kick
which is to be had tuning in police sig-
nals from various parts of the country.

Tuning

The important part to remember in con-
nection with this adapter is that the tun-
ing is critical. If you have never tuned
a short wave set, you must first become
accustomed to tuning this converter. You
maust be prepared to tune exccedingly fine
with the vernier, because a hair-breadth
change on the dial will throw stations in
or out. It requires some patience to tune
any short wave set, and the present con-
verter is no exception to that rule. D»s
not expect quick results. Be patient!

When you first have the set connected
up, do not just tune back and forward
at random. Start at one side of the dial
and slowly, slowly, SLOWLY tune, and

“THRILLS” YOU HEAR!!

. . . Scout Cagr No. 57 . . . go
to No. 410 Elm St., . . . there’s a
burglar breaking in the rear win-
dow! ., .. Car No. 71 . .. go to
— and — Streets, there’'s a mur-
der—emergency car on the way

. meet the officers . . . Police
Dept. g Scout Car No,
62 . . . there's a man in the cel-
lar at No. — Spring St., . . .
Cars Nos. 4, 10, 24, 32 . . The
Hanover Theatre has just been
held up . . blonde young man
walked out and went down street
—no car . . ., wore gray suit . , .
brown derby . . brown over-
coat . . . Scout cars 6 and 7 . . .
shots fired out of second story
| window at 244 Desplaines Street
. investigate and report to
your station . . . or dial DO1462.

(Actual excerpts from police re-
ports as heard by the editors with
l this “Police Thrill Box".)

note down on a pad of paper at what
point you hear various stations. It should
take you about fifteen minutes to cover
the entire waveband. If you do it quicker
than that, you are tuning too fast! Re-

rJ

\ WIND ON 11 TUANS N2 28
3.5 E. wIRE 0R
EN. WIRE

HOw 4 COILS ARE
CONNECTED

FIBER SLEEVE

-~ SHAFT

LU g INSULATED
KNOB

“SPRING WARSHER

oS " Rixeo
{ o FLENIBLE LEADS
e AA SOLDERED TO
R - - Comn TERMINALS
2 r

Construction details of variometer used

in police S-W adapter unit. Other

means familiar to radio constructors
may be used in its place,

member also, that you' will hear a lot of
broadcast stations on this set. There is
nothing wrong with this, because what

41 TURNS 20TURNS 33 TURNS
N2 31 SINGLE SILK COVERED

k WIRE !

How the police adapter unit is wired
up with 4-prong plug for use with
B.C. receiver using 27 tubes.
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POLICE UNIT 27 TUBE 27 j
/ ! .,".
Id G 4 AN
Py e ”
(« péd)
H H, N
H |
H .
ANT.
O ANT B8.C. SET
.
&ND. geu. WITH'27 131 R F.
45
\ "C— |l_ /’// ya
L 7

Data for winding three coils on tube,
as used in building 8-W police adapter
unit.

you hear are not the broadcast stations
or their high or regular wave length, but
harmonics of the broadcast stations on
the lower waves. Every short wave set
tunes that way, so don't jump to the con-
clusion that the set is wrong.

When you finally hit the point where
the police stations congregate, you will
find that they all come in within about
one degree of the dial. A glance at the
police wave lengths in this issue will show
you why this is so. It will be seen that
all the wave lengths of the police stations
are in the 121 to 125 and 175 to 180
meter bands.

Another glance at the police wave
lengths will show that any number of
stations operate on the same wave length.
That again means only one thing, that is,
a number of stations will come on top of
each other, and there is nothing that you
can do about it. If two police stations,
say for instance Detroit and New York,
are on at the same time, you will get
nothing but a jumble, unless, of course,
one station comes in weaker than the
other, which is usually the case; the
stronger station “comes through”. Tun-
ing will not help you, as you cannot tune
out stations which are on top of each
other, on the identical frequency, but as
a rule they do not come all at the same
time, because mostly the reports arve very
short anyway, and it is the exception
that a police call lasts longer than fifteen
or twenty seconds. Where stations are
on different frequencies, of course, tun-
ing will help, and you can then tune out
one station and get others.

As a rule, the evening is best for re-
ception of police calls, and it seems that
there is usually greater activity in the
evening than in the daytime, and you
will consequently hear more calls.

Other Suggestions

Do not expect to get good results with
an indoor aerial. Even though your
broadcast set works wonders on an in-
door aerial, your short wave set will not
work well this way as a rule; that is, as
far as distance is concerned. You should
have an outdoor aerial of from 75 to 100
feet or longer for halfway decent results.

Not every tube works well in this
adapter. Try switching tubes around.
You may have to try two or three tubes
to find the most sensitive one, and it will
be easy to tell which is the right one, by
the results which you finally get.

Should you have a broadecast set of
less than six tubes, such as a midget set
of five or even four tubes, do not expect
great results from the loudspeaker. It
will be better to use a pair of headphones

{Continued on page 55)
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At Last!

Oliver Amlie’s
“DX” Hook-up

Rear view of the receiver.

HE accompanying diagrams and
photos show the circuit used in the

long-distance, all-wave receiver

which was mentioned some months
ago in a letter which appeared in the
“Among the Hams” column.

Mr. Amlie has had the distinction of
hearing “consistently’” VK3ME and other
far distant stations, thousands of miles
away from his home in Philadelphia, Pa.

The diagrams show the connections of
the quite ordinary -parts used by Mr.
Amlie in making his “DX” receiver, and
he gives us herewith the data for winding
the coils covering the different wave
bands. It must be remembered that a
great deal of the success attained with a
short wave receiver is to be rightly cred-
ited to the use of good quality apparatus,
plus the careful installation of all wiring
and instruments, plus a great deal of
patience.

Mr. Amlie has had nearly 1,700 letters
asking for this circuit and we are pleased
to present it herewith with his compli-
ments. Mr. Amlie says in his letter,
that he will be very glad to hear from
those who build this circuit as to what
reception results they obtain. His ad-
dress is 56th City Line Ave., Overbrook,
Philadelphia, Pa.

Says Mr. Amlie: “This set will take
vou up to the 560 and 900 meter bands.”
He says he has had reports on stations

SHORT WAVE

CRAFT

OVER 1,600 REQUESTS were re-
ceived by Mr. Amlie for this cir-
cuit! Some time ago we published
a letter from Mr. Amlie in our
“Among the Hams” Dept. in which
Mr. Amlie offered to give us his
*Australia, consistently” receiver
cireuit, if sufficient interest was
vhown. Here’s the circtit! Mr.
Amlie lives in DPhiladelphia, Pa.

Top view of Mr. Amlie's receiver.

operating on these wave lengths above
550 meters. This set uses but three tubes
and Mr. Amlie has heard VK2ZME,
VK3ME, G5S8SW, UOR2, for an entire
summer, missing no programs, and all
on the loud-speaker. European and Aus-
tralian stations can be heard 20 feet from
the loud-speaker.

As one of the drawings show, the two
midget condensers, each of 250 mmf are
mounted on an alummum panel, the two
mountmg holes for these condensers be-
1ng’ drilled 8 inches apart. This alum-
inum panel supporting the midget con-
densers is mounted 5% inches back from
the bakelite front panel. The two midget
condensers are connected with the con-
trol dials by bakelite or even wood ex-
tension rods. A 5 megohm grid leak was

‘sz A wouﬁs

i BH13SV.
Bt 45v.

[ Y

L5 ]
ﬁ:b’“‘"
=" o—@ A+, B-

.0005-mF, B2 L1

L2

sw ‘

Circuit used by Mr. Amlie in his 18 to 900 meter “DX"” receiver.
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Mr. Amlie's 18 to 900 meter “DX”

receiver.

found the best for reception on waves
trom 18 to 560 meters and a 7 megohm
leak for reception on 560 to 1,250 meters.

For making the coils, bakelite or fibre
tubing may be procured at any radio
store, the size being that which will fit
snurly over a tube base. Glass tubing
could be used.

IParts Needed for Amlie “DX” Receiver
Symbols
1—5 to 1 Mignon (or other) audio
transformer
1—All-stage Karas Harmonic (or
other) A.F. transformer...... T2
1—No. 130 “Neutrocap” (or
other) R.F. choke 80 henry... L3
2—Hammarlund midget conds. 50

mmf. (code me, 50s)........ C1.C2
2— David Grimes (or other) .0005
mf., variable condensers ..... L1-L2

F+ F=-
WIND Bm’u T AND § IN THE SAME DIRECTION
TO F+ » TICKLER , G TO F-+ SECONDARY,

P G

How the Amlie plug-in coils are wound.

4—UX tube sockets.

1—7 by 10 aluminum panel.

2—4% by 5% inch aluminum
panel for .0005 mf. condensers.

1—.00025 mf. Dubilier condenser

with grid-leak elips.......... C4
1—Grid-leak 5 megohm and one 7

megohm .........ccc0vnn.. ... R1
1—. 0025 mf. Dubilier cond ....... C5

1—Single jack.

3—30 ohm rheostats....... .R1, R2, R3
2—K-K (or other) 4-inch Vernier
port dials.
2—Small dials or knobs for .0005
mf. cond.
1—Push-pull switch............. S5
1—Volume control, 10,000 ohms
Bradleyohm .... .......... .. R4
2—201a RCA.

1—012a Arcturus tube (amplifier).

1—Cabinet.

2—Rubber mats or stair mats, 10¢
“variety’” (I used these to line
inside of cabinet; optional),

(Continued on page 56)
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HEN radio was young, and
when, as a matter of fact, it
was called wireless, the writer

took it upon himself to organize
the world's first radio association or
league. This was called the WIRELESS
ASSOCIATION OF AMERICA, and was
founded by the writer in January, 1909.
Dr. Lee de Forest was elected as Hon-
orary President of the association. The
purpose of that body was to ward off
legislation unfair to the amateur. In
1912 there had been enrolled not less
than 22,300 members, and in due time
Congress enacted laws which put the
radio amateur on the map! In August,
1912, the law known as the Radiv Act of
1912 was put on the statute books. That
ended the usefulness of the WIRELESS
ASSOCIATION OF AMERICA.

In December, 1912, the writer organ-
ized the RADIO LEAGUE OF AMERICA,
whose honorary members were such dis-
tinguished men as Captain W. H. G.
Bullard, U. S. Navy (the first Chairman
of the Federal Radio Commission}), Dr.
Lee de Forest, Nikola Tesla and Prof.
Reginald A. Fessenden. The purpose of
the RADIO LEAGUE OF AMERICA was of a
national emergency character jn which
transmitting amateurs pledged their sta-
tions to the United States Government
to be used during the war, our entry
into which had been foreshadowed in 1915.
Thousands of league members who had
enrolled were made use of by the Na-
tional Government when war finally
came, and in many instances their radio
equipment was also used, either directly
or indirectly, Actually hundreds of

Dr. Lee de Forest
John L. Reinartz
D. E. Replogle
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Announcing the

HONORARY

MEMBERS

Hollis Baird
E. T. Somerset
Baron Manfred von Ardenne

Executive Secretary, Hugo Gernsback

members of the RApIO LEAGUE OF
AMERICA served during the war as radio
operators in the Army and Navy.

With the ending of the war, the use-

| THE HONORARY MEMBERS

| DR. LEE DE FOREST—Needs no introdue-
tion to radio men as he is known through-
out the world a8 the inventor of many |

| radio devices. including the three-electrode
vacuum tube. He has also done a great
deal of work in talking pict-res.
JOHN L. REINARTZ—Known to every
short wave enthusiast the world over; |
famous for his articles and circuits used
in short wave operations, |
D. E. REPLOGLE—Well-known engineer.

‘ who has been particularly active in pro-

moting the development of television and

J many radio devices, including vacuum

tubes.
HOLLIS BAIRD-—Chief Engineer of the

| Shortwave & Tetevision Corp., of Boston.
Mr. Baird is one of the cutstanding Ameri-
can experts in the short wave and tele-
vision fields. |

l E. T. SOMERSET—Call G2DT—One of
England’s outstanding short wave experts, |
who has contributed extensively both to ’
European and American magazines; nu-

| merous articles from hia pen having ap-

‘ peared in SHORT WAVE CRAFT.

BARON MANFRED VON ARDENNE—
One of Europe's outstanding television in-

| ventors and whose *“cathode ray” televisor
is practically the only one so far manu-
factured and demonstrated in actual oper-
ation.

fulness of the RADIO LEAGUE OF AMERICA
came to an end. The league published an
official list of radio amateurs who had
enrolled, and all in all it may be said that

—

6 meters.

radvship among them.

SHORT WAVE LEAGUE PLATFORM

1.—To help popularize short waves among the public.

2.—To assist authorities in the apprehension of criminals and in

general crime precention through the instrumentality of short waves.
3.—To demand enactment of new regulations enabling operators of
phone transmitters to be licensed without code requirments, below

1.—To bring together short wave enthusiasts by promoting com-

5.—To eliminate man-made static, the greatost eneny of short waves,

the organization gave an excellent ac-
count of itself both before and during
the war.

For many months I have been asked
by short wave enthusiasts to form a new
league to bring together the large number
of short wave men, who at the present
time have no organization and who have
no standing as a body.

It is true that there exists today an
excellent radio league which takes care of
the interests of the transmitting amateur,
particularly that class of amateurs who
transmit CODE.

However, the vast body of young and
able men who are interested today in
transmitting voice, and the much larger
class of receiving short wave amateurs
who own no transmitters, have no stand-
ing of any kind at present, and it is for
them that the new SHORT WAVE LEAGUE
has been created.

Purpose of the League

AT the present time, it is believed in
many quarters that broadcasting in
the future will remain as it is now lo-
cated, i.e., in the wavebands between 200
and 550 meters. Many gbservers, includ-
ing myself, do not share this view. It
has been pointed out that with television
assured, it will become necessary for
broadcasting. sooner or later, to take to
the short waves, for technical reasons
obvious to most radio engineers. The
public must be prepared for the change,
which will undoubtedly be gradual, so as
not to disrupt the radio sales market.
While a great wave of enthusiasm is
now sweeping the world as far as the
short waves are concerned, there is still
a very large public to be educated to the
wonders of these interesting waves. It
is felt that the SHORT WAVE LEAGUE,
through jts members, can accomplish a
tremendous amount of good in this di-
rection. It is certain that when tele-
vision finally becomes established in the
home it will be done through the instru-
mentality of short waves. The short
wave experimenter,backed by the SHORT
WAVE LEAGUE, will be in a position to
do much good in this direction also.
The amateur who is #ot interested in
code, but who is interested in the trans-
mission of VOICE only, is handicapped
by the Radio Act of 1927, which super-
seded the Radio Act of 1912. You can-
not operate a short wave phone trans-
mitter wnless you know the code! In
the opinion of many experimenters—
and there are thousands of them—this
requirement today does not have the
useful need it had years ago. The
phane amateur believes that this re.
striction should be removed or at least
modified,

S —
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This idea at the present time is not a

= welcome one in many quarters, but the
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SHORT WAVE LEAGUE

great body of aspirants to radio phone
transmission believe “that the time is
ripe” to make representations to the
Federal Radioc Commission for the re-
scinding of the code ruling as thoroughly
antiguated and unnecessary! It is felt,
and many letters to the writer attest to
this, that something should be done about
this situation. The SHORT WAVE LEAGUE
will, in due time, be in a position to do
something constructive about it, irre-
spective of the opposition it is sure to
have in certain quarters.

So that there will be no misunderstand-
ing it should be particularly noted that
such lifting of present restrictions should
be applicable only to the extra-short wave
lengths below 6 meters. In other words,
in a wave band where there will be little
chance of excessive overcrowding. (More
particulars on this phase will be found
in this month’s Editorial.}

Police radio is becoming more impor-
tant every day. With the present state
of lawlessness existing in this country,
it is felt that short wave volunteers will
be in a most excellent position to cooper-
ate morally and physically with police
departments by listening in on police re-
ports and helping the authorities to an-
prehend criminals. If there were several
million short wave fans in this country
who listened to all of the molice reports,
the amount of crime in this country
would be cut down tremendously.

At the present time, the police authori-
ties are handicapped because only their
own radio-equipped automobiles get the
short wave intelligence from headquar-
ters. Quite often the distances are such
that a burglar or hold-up man will make
a clean pget-away before policemen can
get to the scene. If a short-wave ama-
teur hears a police call which refers to a
burglary or other crime, in his immedi-
ate neighborhood, this short wave fan in
effect becomes a “policeman”, because he
can transmit almost immediately to the
policeman on the beat the necessary in-
telligence, or in many cases he can
frighten away the criminal himself
and thus frustrate a crime about to be
committed.

In this respect, the work of the SITORT
WAVE LEAGUE will be of tremendous
importance, and it will be the purpose
of the League to publish in SHORT
WaAVE CrarT verified accounts of
LEAGUE members who have helped in
apprehending criminals. It is perhaps
here where the greatest importance of
the LEAGUE will come about.

The SHORT WAVE LEAGUE Headquar-
ters is naturally interested only in
supervising the workings of its mem-
bers as far as this is possible. The
Home League can only be of help in
influencine the various units, and it
ig felt that this can be done best by
helping to bring into life “local chap-
ters'’.

While in some cases in the smaller
communities it may not be possible to
have enough members to form a “local
club”, it is felt in a fair-sized town
there should be several local chapters
of the SHORT WAVE LEAGUE. For that
reason, the name of the parent body has

By HUGO GERNSBACK

Ezxecutive Secretary, SHORT WAVE LEAGUE

been made short and has purposely been
chosen so that it will lend itself in its
association with the various local chan-
ters throughout this country and through-
out the world, because the LEAGUE is
international in character.

Suppose you live in Smithville. It
therefore behooves you to organize the
SMITHVILLE SHORT WAVE LEAGUE. It is
advisable, and will be required, that local
chapters should identify themselves by
having the name of their city first and
the name of the parent body, SHORT

GET YOUR BUTTON! |

The illustration here-
with shows the beautiful
design of the *Official”
Short Wave League but-

ton, which is available to
i everyon¢ who becomes a
member of the Short
Wave League.

The requirements for
joining the League are
explained elsewhere in the accompanying
article. The button measures % inch in
diameter and is inlaid in enamel—3 colors
—red, white, and blue.

WAVE LEAGUE, following it. This will
give the local chapter its required stand-
ing with the parent body, and will entitle
it to listing not only in SHORT WaVE
CRAFT but in the regular YEAR-BOOK,
which will be published in the future.
Articles on how to proceed in forming
local chapters will be published in forth-
coming issues of SHORT Wave CRAFT.
The SHORT WAVE LEAGUE was organ-
ized at New York under the Laws of the
State of New York, in March, 1915.
The complete charter will be published
in the next issue of SHORT WAVE CRAFT.
It may be said here that the LEAGUE is a

purely scientific organization. There are
no dues or membership fees to be paid. It
has been organized under the auspices
of the world’s outstanding leaders in the
short wave field, men who thoroughly
endorse the LEAGUE’S principles. It is
not a money-making organization, nor is
it conducted for profit in any respect.

SHORT WAVE CRAFT has been selected
as the LEAGUE's official organ, as this
journal—with the largest circulation of
any short wave publication at present—
reaches directly or indirectly the major-
ity of short wave fans in this country
and abroad.

SHORT WAVE CRAFT will publish the
LEAGUE’'S news from month to month,
thereby keeping up the interest of its
members.

The League’s Rules

VERY short wave amateur, experi-
menter or fan, of good standing, is
eligible for membership.

He may be a citizen of the United
States or any other country; there are
no restrictions as to nationality.

He must own a transmitting set or a
receiving set, or both,

A simple blank with rules for the
League will be sent to each applicant,
which blank he must fill out and return
to Headquarters so that the LEAGUE will
have a permanent record of all members.

Here Are the Rules of the League

I THE wundersigned, do hereby apply
s for membership in the SHORT WAVE
LEAGUE upon the expiress condition that
by so doing I do mnot assume or incur
any liabilities, dues, assessments or any
financial obligations whatsoever, and if
accepted, 1 do agree to follow and abide
by the rules and regulation of the
LEAGUE. as get forth herein, and all other
rules and regulations which may here-
after be adopted.

Rule 1.—To observe all rules and regu-
lations of the Radio Act of 19217.

{Continued on page 54)

Application for Membership
SHORT WAVE LEAGUE

1[, THE UNDERSIGNED, herewith desire to apply for member-
ship in the SHORT WAVE LEAGUE.
the LEAGUE, and hereby pledge myself to abkide by all the rules
and regulations of the SHORT WAVE LEAGUE.

Name ....
Address ...--....

Cityand State........cocitieriiiiirecenecncenns

Country .
Date..........

(It is important the reverse of this blank be filled out.
No application valid without it.)

R R I IR A

a4 4 4*% 4 8 8 8 0008000000000 00000 s L r e

R

I have read all the rules of

L I R S B A R B I R I ]

s e 0000000 ettt
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Five Meter Push-
PULL TRANSMITTER

By E. P. HUFNAGEL, W2BUK, anp G. HERRSCHER, W2APW

A distance of 715 miles has been bridged by phone with a set of this type,
using battery tubes.

-

last month on the 4 to 7 meter super-
regenerative receiver.

Any choice of tubes desired may be
used in the transmitter within reason,
and in some tests, tubes as small as the
'30 type 2-volt tubes were used on dry
batteries. In fact in one test a distance
of 75 miles was bridged by 'phone, using
a transmitter of this type, with '30 tubes
with dry cells, the receiver having been
described in the last issue of SHORT
WavE CRAFT. One of the interesting
things about this five meter transmitter

o \
PENI T VEWYORK
B = il b =

E HIGH POINTY ' = e

: LES =S-iTe

== 75M

Appearance of the 5-meter P-P transmitter, with simple wavemeter at left.

N the last issue of SHORT WAVE been tried out with very excellent results.
CrarFT the authors described the It packs a “powerful wallop” and more-
construction of a 4 to 7 meter super- over the cost of building it is not beyond
_regenerative receiver, suitable for the pocketbook of the average amateur.

receiving short wave phone, code or tele- No ground was used in our tests but only In a recent test reported by the au-
vision signals. There are about fifty li- a single antenna wire, 8 feet long, con-  thors and using a transmitter of the
censed amateurs ‘“‘cutting loose” every nected to the “output” circuit as shown  type here described, fitted with battery
day on the new five meter band in Irv- in the diagram. The interest among the  tubes excited by dry batteries, a dis-
ington, N. J., one report states. The Radio Amateur Fraternity in the new  tanceof 75 miles was bridged by phone.
tuning of either receiver or transmitter five meter band is growing very rapidly i . .
Is not as critical as might be supposed, and the writers have received numerous S that the receiver can be located right
and the transmitter here described has letters from those who read the article on the same table, and the “home signal”
will only occupy a small space on the
—— dial; the transmitter can be kept go-
ing and need not be shut off to listen
in therefore,
Py - Transmitters of the five meter type,
(REVERSE SIDE) such as the one here described, are
verv 1"z:ts,cinz:1timil and you \;’i]lll be sur-
s [ . : . . prised to see how powerfully these
. I consider myself belonging to the following class: (Put X transmitters oscillate.
in correct square.) For a wave meter, a simple loop of
heav;/wire. about No. 14 glaugcl:, coupled
» L : =4 to a % or 2 watt neon glow lamp and
Short Wave Experimenter ke a midget contziensc}elr 100};111:;(11’. capacity
Tz 1 was used. and when checking up the
Short Wave Fan . gircuits the neon lamp glowed as far as
c : . — ve feet away from the transmitter.
Radio Engineer A modified tuned-plate, tuned-grid
Student . circuit is employed, and specially
L adanted to a push-pull arrangement.
With this circuit no grid or plate

I own the following radio equipment : blocking condensers are necessary.
Note that the connections to both coils,
Transmitting. . ... ... .. ... .. Call Letters. ... L2 and L3 must be made in the exact

electrical center of the windings. The
entire transmitter should be built first,
and these two center tap leads left

off. Then by using flexible leads,
—————-—————-—————________! vou can temporarily attach these

Receiving . ...........

www americanradiohistorv com
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two leads at approximately the electrical
center, and by using a sensitive neon
bulb, such as the % or % watt size, it
can readily be determined how accurate
you were. Set condenser C3 at nearly
minimum capacity, hold neon bulb at the
end of L2, and vary the capacity of C2
until the neon bulb lights up to maximum
brilliancy. At this point, the set is oscil-
lating properly; the neon bulb should fail
to light if it is touched to the center con-
nections of 1.2 or L3; if the bulb should
light, change the center connection until
the bulb fails to glow.

The above instructions for adjusting
the transmitter hold true with any type
of tubes used, and we have tried most
of them. All present type tubes we
found to oscillate readily on five meters.
Two UX ’30’s with 2 dry cells and 135
volts of “B” batteries make an excellent
low-power transmitter; 2 UX ’33’s with
the same batteries give slightly more
power output. Two UX '71-A’s with a
storage battery and a “B” eliminator can
put a strong signal as far as 20 miles.
Two UX ’45's or two '47's (pentodes)
run entirely from A.C,, without the use
of “B” batteries, will produce 10 watts
of power in an 8 foot antenna. Two UX
'10’s with as high as 600 volts on the
plate is “high power” on these frequen-
cies. To adapt the circuit for use with
pentodes the only change from the pres-
ent set is the change from 4 prong to 5
prong sockets and the application of volt-
age to the pentode screen grids.

An antenna 8 feet long has a resonant
frequency within the amateur five meter
band. By tuning the condenser C1, until
the circuit C1-L1 is in resonance and tap-
ping the antenna on the “live” end of the

SHORT WAVE CRAFT
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— Photo at ton—shows
bottom view of 5-
MICROPHONE meter push-pull
GL. T‘*/‘N5F°RM5R transmitter.
N Directly above, the

simple wavemeter
eircuit used by the
authors. A neon tube
indicates the reso-
nance point.

Teft: Complete cir-
,‘.'_: cuit of 5-meter
’phone transmitter.
“GL” connects at
point “X” for phone

N\

/r modulation.

condenser, determined by means of a
neon bulb, power should be transferred
to the antenna; current in the antenna
can be indicated by meas of a 6 volt pilot
lamp placed in the center of the 8 foot
antenna (i. e, 4 feet from the end).
Antenna current will be highest when
both grid, plate and antenna circuits are
in resonance with the antenna.

Operating Hints

Condenser C2 should be of good con-
struction. Two Pilot J13 condensers may
be used, if the power does not exceed that
developed by two '7T1-A’s.

For phone transmission the set may be
modulated by Heising modulation.

Note that both tubes should be matched
as perfectly as possible by checking up
on a tube tester, or else buying them
matched; otherwise they will produce
two waves of differing frequency, due to
the different internal capacities of each
tube.

Center tap resistance R1 is not neces-

sary when batteries are used, B— can
then be connected to A— instead.

The grid leak should be of a non-induc-
tive type unless the center connection is
in the exact electrical center, or a radio
frequency choke (RFC) is used between
the coil and the grid leak.

Five meters is easy to work with, but
it is best to remember that only the best
quality parts should be used.

Inferior tubes burn up rapidly under
the high frequency strain; good tubes
prove themselves by standing up under
the strain.

List of Parts
C1 50 MMF. midget condenser.
C2-C2 Split stator Cardwell type 412B;
50 MMF. per section.
C3 30 MMF. grid adjuster condenser.
L1 1 turn No. 14 buss (copper) wire,
each end of L2, 1-inch diameter.
L2-L3 5 turns No. 14 buss wire 1-inch
diameter.

RFC 36 turns No. 30 S8.8.C. wire,

space wound on 3 -inch tubing.

www americanradiohistorv com

R1 75 ohm center-tapped resistance.
R2 Grid leak.
For use with 2—'10’s—10,000 chms.
For use with 2—"12-A's—15,000
ohms,
For use with 2—'45’s—50,000 ohms.
For use with 2—'47’s—25,000 ohms.
For use with 2—'71-A’s—10,000
ohms.
Mounting base 7 x 12-inch hard rubber
panel.
5 Fahnestock clips.
2 Small hard rubber panels for mounting
condensers.
5 Porcelain mounting insulators.
2 UX sockets.
Miscellaneous mounting angles and hard-
ware.

TOURMALINE CONTROL FOR ULTRA
SHORT-WAVE TRANSMITTERS

Zeiss, of Jena, recently has put on the
market crystals of tourmaline, which
serve to keep perfectly constant the fre-
quency of a transmitter or other oscil-
lator, in the same way that quartz crys-
tals have long done. Tourmaline is a
mineral which crystallizes in the hexago-
nal system (rhombohedral). Hitherto it
has been used chiefly for the production
of polarized light and to demonstrate the
same (tourmaline “tongs”). But now it
has become known that tourmaline also
shows piezo-electric properties, expand-
ing or contracting mechanically under
the influence of electric forces. While
tourmaline on wavelengths of more than
40 meters has, compared with quarte,
only the advantage of greater stoutness,
the matter is very different below 40
meters. Quartz crystals are made com-
mercially only down to some 40 meters
wavelength; since they then soon become
unworkable on account of the slight
thickness of less than 0.4 of a millimeter
(.016 inch). Now tourmaline crystals
are usable for the direct control of oscil-
lators down to wavelengths of 2 meters
(6.56 ft.). Also they stand loads of 20
watts and more easily; because then
simply larger tourmalines are used. Here,
at last, a means has been found of pro-
ducing the ultra-short waves, which are
gaining more and more importance in
modern radio technology, by dircet crys-
tal control with the vitally needed con-
stancy, without having to follow the in-
direct ways involving so much trouble.
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Fig. 1—The torus surface about the
earth, which the electrons cannot
penetrate.

BRIEF account has been given

before in Dic Umschau, of the

surprisingly “delayed echo” of

short radio waves, which had
been observed by the Norwegian scien-
tist C. Stoérmer., and his co-worker the
engineer J. Hals. For explanation
Stérmer first assumed that waves which
g0 out into space from our transmitting
stations are occasionally reflected back
by swarms of electrons speeding along
far out there, only to be heard in the
receiver late, as an echo, when the signal
arriving by the direct route has already
long since died away. However attrac-
tive Stormer’s attempt at an explanation
sounded it nevertheless appeared very
venturesome.

Do we then know whether the radio
waves are capable of penetrating the
Heaviside layer of the upper atmosphere
and getting out into space at all, so that
such a reflection far outside is at all
possible? Do we know whether in the
case of such a process, the energy is not
far toc much weakened for the reflected
waves to be demonstrable at all on their
return to the earth?

A Puzzling Phenomena

The lateness of the arrival of this echo
after the direct signal of the Dutch short
wave station Eindhoven was observed by
the Norwegians, and was indeed surpris-
ingly great in Eindhoven itself. Waves
which go once around the entire earth
require for this excursion only about a
seventh of a second like light. This sort
of echo has been long familiar and was
also being observed at the time: but like-
wise there occurred other distinet echoes,
which arrived rather irrecularly three or
more seconds, sometimes even as late as
half a minute, after the direct signal.
Even two seconds would suffice to let a
radio signal go almost from the earth to
the moen and return again. Yet was it
really necessary to call on interstellar
space for the explanation? Manfred von
Ardenne, Appleton, and Van der Pol, the
conductor of the Eindhoven station it-
self, mentioned other possibilities of ex-
plaining the puzzle. Every radic ama-
teur knows about the fading effect, whose
interpretation is connected with the un-
doubtedly occurring reflection of the
waves from the ionized upper strata of
air, the so-called Heaviside layer. Even
in the case of the Stdrmer echo a part
of the waves might be reflected around
the earth a number of times on this
layer, until finally after a large number
of revolutiens it is again cast down to
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RADIO GHOST

By DR. T'. WOLF

Instructor, Technische [lochschule, Danzig

The short wave echo DOES come from space!

New

demonstrations by theory and vbservation!

the “listening station” and the echo is
produced.

The absolute lack of regularity with
which the echoes arrive, would make it
possible to fit the phenomena to this in-
terpretation. Or else continual reflec-
tions might take place between the Heavi-
side layer and the surface of the earth,
so that a rather slight number of revo-

ELECTRON CLOVDS
== ON THE SURFACE
OF THE

TORUS

k \\\&\\\;\\
FROM
THE SUN

FIG.2

Fig. 2—Reflection of radio waves on
electron clouds.

lutions of the waves about the earth
would suffice for explaining the great de-
lays. Finally it was thought that the so-
called “group velocity” of the radio
waves might be so far reduced by the
great density of electric charges in the
ionized strata of air, that this would
cause the great time intervals between
the arrival of the waves arriving di-
rectly and that of those coming circuit-
ously.

Wavelengths That Penetrate Heaviside
Layer

For some time the two theories
puzzled us: According to one view the
waves were supposed to suffer their great
retardation within the earth’s atmos-
phere, while according to Stérmer they
were supposed to be reflected far out in
space and only then did they come back
again to us. Who was right?

The difficult decision we owe to a de-
tailed mathematical investigation on the
part of the Danish scientist, P, Q. Peder-

GAPS IN THE
TORUS
EARTH

7 |k muctieey & -'

- “n REFLECTED =
.7/ } WAVE] SWARMS OF
ELECTRONS

FI1G.4

Fig. 4—Possible wave reflection at z
great distance from the earth.
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sen, who already in 1927 summarized all
our theoretical and experimental knowl-
edge of the transmission of radio waves
in an impressive work, and is therefore
extraordinarily familiar with this field.

Recently Pedersen, with all the means
available today, has made calculations
regarding the above-mentioned possibili-
ties of the course of the waves within
the atmosphere and he arrives, in all
three cases, at the same unambiguous
conclusion: waves which would have to
travel such great distances within the
atmosphere, and in part in its ionized
strata, would have entirely lost their en-
ergy long before they reached the goal.
In this way, accordingly, the origin of
the echo can have ne scientific basis. On
the other hand, on the basis of experi-
ments, Pedersen succeeded in proving
conclusively, with regard to the reflection
of short waves on the Heaviside layer,
that at night waves of less than 70 me-
ters, and all waves shorter than 40 me-
ters at any time of day, can penetrate
through the ionized upper strata of air
into spuce. The wave length in the case
of the Eindhoven experiments is 31.6
meters.

The Correet Explanation of “Echoes”

It is therefore necessary. after all, to
consider as correct the unique and in-
teresting Stérmer explanation of the

SIZE DF TORUS FOR

ELECTRONS OF ABOUT

THE SPEED OF LIGHT
(BETA RavS)

SIZE OF TORUS

€OR ELECTRONS
OF 4/3 THE
VELOCITY OF

LIGHT
(CATHODE RAY)

FIG.3

Fig. 3—Size of the torus in the case of
different electron velocities.

“echo phenomena’”, There seems to be
a connection with the “polar lights”.
These remarkable light phenomena are
apparently caused by very rapidly mov-
ing electrons—tiny particles of negative
electricity—which leave the sun and
penetrate our atmosphere. There they
collide with the molecules of the air and
thereby produce the well-known illumina-
tion—auroral lights. Similar processes
also occur in glow lamps and Geissler

(Continued on page 50)
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How to erect a “vertical” aerial on an
apartment house.

OST short-wave enthusiasts use,
for short-wave reception, their
regular 200-550-meter broadcast
antennas usually of the long
horizontal type with a vertical lead-in.

Their short-wave reception also is often
marked by fading.

“While short waves may inherently
fade some,” states Hollis Baird, chief
engineer of the Shortwave and Television
Corporation, “‘actually much of this is
due to the receiving antenna used.”

“Vertical antennas are now being
erected by leading broadcast stations for
transmitting purposes. This same an-
tenna is the kind that should be used
for eliminating much of the fading now
experienced on short waves and even on
broadcast waves.

“Incidentally, the vertical antenna
makes for a much neater looking job on
any house and in many instances makes
the erection of an antenna simpler; since
the long stretch of the ordinary flat-top
demands two points of suspension, well
apart, with resulting guying and usually
a bad sag, which tends to swing in a
high wind, and in so doing, does not aid
reception by any means.

“A vertical antenna is practically the
present lead-in. It should be kept a cou-
ple of feet away from any structure if
possible. In order to obtain this it may
slope a bit upward and be connected to
a short cross-wire running from a tree
to the house, care being taken, however,
that the vertical portion be completely
insulated from the flat-top portion, which
becomes merely a supporting wire for
the vertical antenna.

SHORT WAVE CRAFT

SIMPLE

VERTICAL

S-W AERIALS
That

Bring in Stronger

Signals With Less
Fading

A rope or wire supporting “insulated”
vertical antenna.

Another happy idea—fasten the ver-

tical antenna to the side of a chimney,

supporting the aerial wire on insula-
tors, of course.
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“Vertical” aerials can often be advan-
tageously hung from a tree.

“Apartment houses are particularly
desirable locations for vertical antennas
since, if many flat tops are attempted,
the roof becomes a maze of cross wires;
and one invariably breaks and falls
across the rest, shorting them: out and
ruining reception. The vertical antenna
in this instance can run from the apart-
ment up to the roof, being held off from
the building by a one- or two-foot stick,
preferably the latter, at either end.

“This applies to the lower apartments.
Upper apartments, with only a few feet
to the roof, may erect a short pole at the
edge of the roof and get extra height by
dropping the vertical antenna from the
top of the pole to a short stick at right
angles to the building extending outward
from the window sill.

“0On a single house the chimney is usu-
ally the logical place to use for support-
ing a vertical antenna, but the window
through which the antenna comes into
the living room is usually some feet
from the chimney. In this case the ver-
tical antenna should be erected up the
side of the chimney, but held off as In
the case of the apartment house wall;
and then a short wire should be run
from it at the bottom over to the window
through which the antenna ordinarily
enters.

“All radio listeners changing over to
this type of antenna should find im-
proved reception from a fading wvicw-
point; and, when listening-in on short
waves, particularly marked improvement
in reducing the effect of fading should
be experienced.”

More About the “Midwest’’ Converter

Sets Should Be “Air-Tested”

It is always interesting to know that a
set has been “air-tested” before it is
shipped from the factory, but a little con-
sideration would show that such an air
test on B.C. band sets could mean noth-
ing with the work being done in the day-
light and only “local” stations coming
through, With the short wave converter
it is entirely possible to test “on the air”
and receive real DX.

However, this test is not universal.
Only a few points on the dial can be
covered. In order that the final tester
may know that the set is good on all
points he must make gain tests on at
least six points on the dial.

It is also necessary to know that the
oscillator is behaving correctly at these
high frequencies and that it is not gen-
erating an audio component in itself. The
test previously described using a tuned
radio frequency receiver tuned to the

(Concluded from last igsue)

converter’s oscillator, will establish the
fact that the oscillator is quict and
working.

The customary gain tests can easily
be made with an oscillator that covers
only the first point on the switch. The
other points may easily be tested by har-
monics generated by this same oscillator.

It is necessary to know that the i.f.
transformer can be adjusted accurately
to the nominal frequency of 575 kilo-
cycles, and that it may also be adjusted
to 540 and intermediate points. This is
best done by means of an oscillator tuned
to these frequencies. The energy is fed
into the grid of the first detector and the
output is fed to a typical broadcast set.
The procedure is simple in practice and
very fast.

Test for “Microphonics”

The test for microphonics is very neces-
sary, even though the condenser be
mounted in rubber and the dial attached

wWWwWwW.americanradiohistorv.com

only to the variable condenser and not
touching the chassis at any point; even
though the variable condenser be widely
spaced, sturdily constructed, and specially
designed to eliminate microphonics, yet
certain resonances may coincide and
“howling” would result. If the beard
upon which the loud-speaker is mounted
should be tuned to the same frequeney as
one of the plates in the ‘variable con-
denser, strong signals when weakly mod-
ulated would produce a resonant howl
and nothing would back this up except
the loading of the plate or the loading of
the panel.

This test for microphonics cannot in-
clude a cabinet if the shipment is to be
made ‘“chassis only.” If a complete
shipment is to be made this test is as fol-
lows: A short wave oscillator is set up
and modulated with a variable audio
oscillator of the beat frequency type. The

(Continued on page 55)
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How “TE-Ka-Dr” .4 Inca Wave

TRANSMITTER and RECEIVER Bridged 245 Mile

R. KOHL, instructor at the Uni-

versity of Erlangen, together

with the South German Tele-

phone, Cable and Wire Company
(TE-KA-DE) of Nuremberg, has made
a transmitter and receiver for one-centi-
meter (0.39 inch) wave experiments,
with which it ras been possible to bridge
distances up to 1000 meters (3,280 ft.)
with the use of small mirrors.

It is well known that there are great
diffieulties in producing one-centimeter
(0.39 inch) waves with “feed-back” or
regenerative detectors; because in gen-
eral the A.C. potential conducted to the
grid, because of the small inductance, is
not sufficient to produce oscillations, and
because the electron velocity is, in gen-
eral, too low for the high frequencies.
Therefore Dr. Kohl makes use of the
Barkhausen-Kurz circuit. For this hook-
up, as a matter of principle, ordinary
amplifier tubes can be used as oscillators.
Yet Dr. Koh! had Tekade manufacture a
special tube, which also has a plate, a
grid, and a filament, but with leads and
individual metal parts in the tube better
suited to the production of one-centi-
meter waves,

How 1 Cm. Transmitter Works

The Barkhausen-Kurz transmitter op-
erates in such a way that the grid is
given a very high positive potential (as
regards the filament) and the plate is
given a negative potential (as regards
the grid). In this case the electrons do
not, as in the ordinary oscillators, simply
fly from the filament to the plate; but
instead, the electrons perform “pendulum
or to-and-fro oscillations” about the grid.
In general the electrons have different
velocities; the slower electrons are caught
up by the thin grid wires and produce
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The 1 centimeter (.4 inch) receiver

hook-up; the signal, after detection, is

passed into the usual A.F. amplifier.
The wire “E” is *“grounded”.

the grid current, which does not take
part in the production of oscillations.
On the other hand, the faster electrons
will get through the grid openings and
thus come to the negative plate. The
negative plate, however, hurls the elee-
trons back again toward the grid. Some

By DR. F. NOACK

Berlin-Sehlachtensee

Speech has actually been carried two-

thirds of a mile on 4 inch (1C.01.)

waves. The details of the 1 C.A].

transmitier and receiver are here given

by Dr. Noack. The apparatus described

has been built and tested by a prominent
Gernan concern.

of these electrons again get through the
grid to the cathode side. Gradually there
begins a regular oscillation back and
forth of the electrons about the grid.
Now the electrons, in the period of their
oscillations, induce positive charges on
the neighhoring grid connections and, as
a counter-action, repel negative charges
into the wires connected to the grid.
With every motion back and forth of the
clectron swcarm, an oscillation is there-
fore imduced.

What Determines Wavelength

The frequency of the induced current
is accordingly twice as great as the fre-
quency of the electron oscillations. If
one joins to the plate and also to the
cathode, in each case, a piece of wire one-
fourth the wavelength long, then one
piece of wire serves as an aerial and the
other as a counterpoise. To be sure, the
wavelength produced by the tube is not
determined by the length of the wires,
but by the potentials applied at the grid
or plate. Therefor®, if one wishes to
change the wavelength, one must change
the potentials and at the same time the
aerial and counterpoise. From these
considerations there have now resulted
the Tekade U.S-W. transmitter and re-
ceiver.

The transmitter has both the actual
transmitter tube R2 and an amplifier tube
R1, if one would like to do telephoning
or telegraphing. On account of the ex-
traordinarily difficult tuning, it is better
not to work with C.W. telegraphy, but to
conduct a modulated plate potential to
transmitter tube R2 via amplifier R1.

Heater and Plate Voltages

The amplifier R1 and the transmitter
tube R2 are heated with 4 volts (in the
German set; other tubes will use wvolt-
ages, of course, which are gpecified for
them). The heating is regulated by a 3-
ohm series resistor W4. Through resis-
tors W2 or. W1, as the case may be, the
amplifier tube R1 gets a plate potential
of 125 volts (approx.), the transmitter
tube a positive grid potential of about
250 volts, and a plate potential of about
minus 40 volts. Since both these poten-
tials must be quite exactly adjusted, both
resistors W1 and W2 have sliders: each
is of 3600 ohms. The D.C. potential ap-
plied to both is 250 volts. In the grid
circuit of transmitter R2 is also a milli-
ammeter (MA), with which we adjust
the grid current to 30 to 40 milliamperes.
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It is important that, over the plate and
grid lead wires of the transmitter tube,
we place a sheath of metal, insulated and
common to the two wires. The point
where the sheath is to be put is to be
found by trial. The sheet has to replace
a plate and a grid choke, and prevent
oscillations getting from the plate and
grid into the battery wires. The points
where the sheaths are to be inserted are
marked “B” in the illustrations. It is
to be noticed that the transformer be-
tween the two tubes is to have a ratio
of about 1 to 4, and that the transformer
ahead of tube 1 is to have a ratio of about
1 to 10. To be able to regulate the input
tube 1, it is practical to shunt across the
input side of the transformer a 12,000-
ohm potentiometer.

Details of .39 Inch Wave Receiver

The receiver tube is connected in simi-
lar fashion to the transmitter tube.
Through a voltage divider of 3,600 ohms
(W1) a very high positive potential is
impressed on the grid, likewise through
a milliammeter. The plate on the other
hand gets, via a potentiometer W2 (500
ohms), a potential of only two volts. The
filament current of the tube is likewise
adjusted by a resistance W3, In the plate
circuit of the tube is a transformer,
whose secondary is connected through a
volume control W4, of 12,000 ochms, to an
A.F. amplifier. The tube operates as a
rectifier. The points marked “E” are to
be grounded carefully.

Parabolic Mirror Reflectors Used

One can place the transmitting and ve-
ceiving tubes each directly in the foenus of
a parabolic mirror. Special antenna or
counterpoise wires are then not neces-
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Here's the .4 inch transmitter; R2 is
the main transmitting tube, and R1
an amplifier for the voice currents.
Phone works better than C.W. code.

sary. If one wishes to bridge “great
distances,” then a sharp alignment of the
Mmirrors is requisite.

The tone which can be attained with
the sets is very excellent. On account
of the ultra-short waves obtainable, all
such experiments as reflection, refraction,

{Continued on page 5;)
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The Blanchard S-W Converter

This econverter enables
you to hear the “police”
and other short wave
phone siynuls on your

broadeust receiver. Itis
at once simple and cheap
to build.

Above—Front view of the Blanchard
short wave converter, the “out-put” of
which is connected to the *‘aerial” and
“ground” post of the broadcast receiver,
“Hi"” and “Lo’* switch at the right gives

two-hand control.

HE converter here illustrated was
built by Mr.Thomas A. Blanchard,
of Reading, Pa., and it has a num-
ber of novel features that will ap-

peal to the short wave “fan”. By means
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Top, side and front profiles of the
short wave converter, with dimensions
of the aluminum frame. The aerial
and output jposts are shown between
the tube sockets and the ground con-
nection is made from the chassis to the
“ground” post on the broadcast re-
ceiver. Wiring diagram of the conver-
ter is shown at the right. The coil
1.111 should be placed above or beside
L1, and % inch from it, all on the
same tube.

tested by one of the editors in conjunc-
tion with a screen-grid T.R.F. broadcast
receiver and it worked very smoothly;
in this test, the aluminum chassis was
connected by a wire to the “ground post”
of the broadcast receiver. The regular
aerial lead-in wire was disconnected [rom
its post on the “BC" receiver and was
connected to the antenna post on the
“converter.” The tuning was smooth
and the broadeast receiver dial was set
to about 230 meters, but the best point
at which to set the broadcast dial will
be quickly found by simultaneously ad-

Above—DBottom view of the Blan-
chard short wave converter. Center
photo shows rear view of converter.

justing the converter and the broad-
cast dials until a station is heard.

The specially wound coil consists
of a bakelite tube, 13 inches in
diameter, on which are wound the coils
L1 and L11 eomprising 10 turns of No. 28
enameled wire (tapped at the 6th and
8th turns as shown in the diagram), and
8 turns of No. 28 wire in the coil L11F,
which is wound on the same tube and
placed about 4 inch from the end of
coil 1, instead of being adjacent to L11
as indicated in the diagram.

The plate supply can be taken direct
from the 110 volt cireuit, passing the cur-
rent through the rectifier tube. As to the
detector, the usual .00025 mf. grid con-
denser and 2 to 4 megohm leak are used.
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of a switch as shown in the diagram, Mr.
Blanchard has arranged the circuit so
that two different short wave *“bands"
may be tuned in without the use of
“plug-in” coils. This converter was
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ULTRA SHORT WAVES

Experiments With Ultra Short Waves

By ROBERT KRATZENSTEIN

)

L 1

@

Construction of the first oscillation
generator.

LTRA-SHORT waves form a
separate chapter in radio tech-
nology, and an especially inter-
esting one. Probably even today

we cannot fully see what various pur-
poses ultra-short waves will serve in the
future; that they will be of practical im-
portance, is not a matter of doubt. I
should be pleased if I could contribute a
trifle to the development of technology by
presenting here my experimental results
concerning the production and reception
of these waves.

1—Oscillation Producer and Regenerative
Audion

The experiments I began as early as
1926 and continued them in the following
years; often, however, with lengthy in-
terruptions. As a tube I used an (Ger-
man) ultra-tube U-110 and tried it out
until oscillation set in. At first this was
not so easy to attain, because I did not
know either the dimensions of the oscil-
lating circuit or the number of turns of
the choke. With tubes which can furnish
only a little energy, it is in fact a ques-
tion of having excellent choking action
between tube and battery for the fre-
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Hook-up of the first oscillation pro-
ducer.

e

Ultra short waves are just begin-
ning to fascinate the American
experimenter. Here's some use-
ful data on the results obtained
by a German investigator of
note. Waves of 3 to 10 meters
were used by Mr, Kratzenstein.

quency adjusted for; because otherwise
no oscillations occur, and one does not
know what the trouble is. Finally I suc-
ceeded in producing osecillations even with
the slight plate potential of 35 volts.
The construction of the oscillation pro-
ducer, as used by the author for the first
experiments, is shown in Fig. 1. On a
vertical strip of bakelite the tube was
fastened with the contact pins upward.

g . I o
|
FIG 4
\j %
oL @
Ultra-audion hook-up for ultra short

waves.

Above it was a variable condenser con-
sisting of two plates of the same shape,
as will be shown later. The two termin-
als of the coil were fastened directly to
those of the condenser. The chokes,
“floating in the air,” are small core-less
cylindrical coils of 0.5 mm. (No. 24)
copper wire (with double cotton insula-
tion) with 16 turns, 1 inch in diameter.
The individual turns are fastened to-
gether by linen threads. Thus, by way
of experiment, a whole series of choke
coils was made with different numbers
of turns, in order to find the most suit-
able; this is when the choke is in reso-
nance with the wavelength in question. It
is not hard to find the “resonance choke”,
after one once has oscillations set up.
Each of the chokes to be tested is brought
near the oscillating circuit, while the
plate current of the tube is observed on
the milliammeter; that choke which most
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U.-S.-W. oscillation producer, outside
view.

nearly approaches resonance tuning, at
the furthest distance from the oscilla-
tion circuit (in the line of the coil axis)
still exerts an influence on the plate cur-
rent.

Inside the coil one sees in the photo-
graph another smaller coil; this is the
coupling coil of the antenna, which is
hung up on the two equally large hori-
zontal antenna wires. The hook-up is
shown in Fig. 2a. The heating of the
tube was done by a storage battery, but
the plate current was taken from the
D.C. lighting system; and from a buzzer,
audio-frequency alternating current was
conducted to the grid, with the inter-
mediate connection of an audio frequency
transformer. There first served as re-
ceiver a crystal hook-up, the photograph
of which appears in Fig. 3

The arrangement of the tuned ecircuit
is the same as with the tube. Crystal
reception (galena detector) was possible
only within a few meters of the trans-
mitter producer, even with antennas. The
wavelength, between 5 and 10 meters,
estimated by the length of a resonant
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Fig. 6—Tube with open oscillation cir-
cuit. Fig. 7—Oscillator hook-up.
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dipole, or by the antenna with coupling
coil. T had in mind shortening the wave-
length as much as possible by using
smaller coils and chokes. 1 also changed
the hook-up somewhat by putting the coil
(first two windings, then one) and the
tuning condenser in series, instead of in
parallel (Fig. 2b), whereby I was able
to lower the wave to about 3 meters.
The condenser had to be on the plate
side, otherwise there were no oscillations.
The plate current of the tuhe amounted
to 3 milliamperes when oscillating, and
6 milliamperes with the oscillation sup-
pressed.

Now I built a regenerative detector
with an unsocketed tube (U 2A) and
used, as always, an ultra-audion hook-up
{Fig. 4). For the ultra-audion and its
variants proved the only serviceable re-
generative hook-ups for ultra-short
waves. From now on I always used coils
with only one winding,

In Fig. 4 are also indicated the posi-
tions of the parts, particularly the plate
lead, running down symmetrically to the
center of the coil. As a tuning condenser
I used one with circular plates 11 mm.
{.44 inch) in diameter, one of which was
fastened at the end of a serew spindle.
The distance between the plates could
therefore be changed by turning the
knob, this changing the capacity also. The
tuning curve was logarithmic (Fig. 5).
Adjusting the feed-back coupling could
easily be done by roughly changing the
plate potential a few volts. Later I regu-
lated the plate potential delicately by a
variable resistor, which should have a
value of at least 5,000 ohms.

In the search for other and perhaps
better hook-ups I also tried to bring in to
oscillation a tube with open oscillatory
circuit; e.g., letting it operate directly
on a dipolar antenna (Fig. 8); but with
this T had no success. Oscillations were
produced only if the two antenna wires
were laid nearly parallel (each one meter
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long; the wire ends only about 2 cm.
apart, as contrasted with 8 em. at the
start). The tuning condenser shown in
Fig. 6 had to be left out and the block
condenser bridged.

Among the one-tube hook-ups tried,
that of Fig. 7 proved best, next to the
already described ultra-audion (Fig. 4).
The single winding of the coil (Fig. 7) is
interrupted in the middle by a fixed con-
denser, at the terminals of which the
grid and plate wires are ¢onnected (over
chokes). This condenser I had huilt as
small as possible; the distance between

SHORT WAVE CRAFT

its terminals was only 1 em. (0.4 inch).
It was composed of leaves of mica and
tinfoil, and its capacity was about 100-
inmf. A perceptible increase in damping
was not observed through the addition of
this condenser. For oscillators and small
transmitters this might be the most ad-
vantageous “one-tube” hook-up; because
the grid and plate current leads (to the
tube) lie in the neutral zone (free of
R.F. potential, and therefore not sensi-
tive to the hand), which is approximately
at the dividing point of the coil. If one,
on the other hand, runs a lead directly
to the grid then, in spite of the choke
coil, a small part of the oscillation energy
is lost.

Push-pull hook-ups, which I now tested,
offer an advantage in so far as it is not a
question of good “choking”; indeed, the
chokes can often be entirely done away
with. Figs. 8, 9, and 10 show some
“tested” push-pull hook-ups; these work
about equally well as oscillation produc-
ers, and they obviously can just as well
be used as detectors, with the addition
of grid condenser and grid-leak.

p

Crystal detector an.. receiver for ultra
short waves.

direction of winding). This can also be
performed experimentally; in which case
oscillation again sets in after the coil is
reversed. The strength of the oscilla-
tions hardly changed, whether the hook-
up of Fig. 10 had the grid winding made
smaller and the plate winding made cor-
respondingly larger, or vice versa. What
form is given the shape of the coil (cir-
cular, rectangular or oval) is without
importance for the production of oscil-
lations and for reception. This holds
not only for this hook-up but also for the
others. Thickness of wire and material
of the coils also exert only a slight influ-
ence; at any rate, one hardly notices any
difference, if one observes the plate cur-
rent milliammeter.

But for another reason one cannot use
thin wire for the coil, because then the
coil trembles with slight vibrations,
which produces very disturbing fre-
quency fluctuations. According to my
observations, the lowest wavelength with
push-pull hook-ups can be obtained with
No. 10. Regarding the positions of the
choke coils, it remains to be said that
their axial directions are to lie as nearly
as possible perpendicular to the lines of

(Continned on page 46)

o s
I - - -
Acm [
P 7~ J 1 N IR SN U S E—
[ [
260 4 L L s
250 X +——+ + .
240 —
[
230 - 3 I
220 . -
l\\F‘— |
210 ; 1
-lo.s-nm{. i
200 ) L 2 3 4 NQ OF
TURNS
FIG S
& fa
Above, Fig. 3, tun- o
ing curve of the

“screw’” rotary con-
denser, the wave
length in cm’s, being
given at the left of
the graph.
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Push-pull hook-up I,
for ultra short wave

sets.

e
Hook-up of the os-
cillation producer,
showing plate cur-
rent taken from 220-
volt D.C. mains.

i
With the hook-