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CHAPTER 1 is devoted to ways and means of

learning the code. A system of sending and receiv-
ing with necessary drill words is supplied so that
you may go right to work on approved methods.

CHAPTER 2 contains conecise, authoritative defini-
tions of radio terms, units and laws. as well as
brief descriptions of the most commonly used pieces
of radio equipment. This chabter supplies you with
the working terminology of the radio operator so
that the chapters to follow may be readily assimi-
lated and yet free from exhaustive explanations
¢.)l the phrases used. All graphic symbols used to
indicate the various parts of radio circuits are
thown so that they may be readily recognized when
studied in the following chapters.

CHAPTER 3 takes up general radio theory par-
ticularly as it applies to the beginner. The elee-
tron theory is briefly given, then waves—their
creation, DPropogation and reception. Fundamental

U.S.Government Lic

Radio Theory, .
nswers Covering
Examination.

o~ F.EDDY.

a
ense

OF CONTENTS

laws of electric circuits, particularly those used in
radio, are exblained next and typical basic circuits

are analyzed.

CHAPTER 4 contains descriptions of receivers
that are being used with suctess by amateurs at
You are told how to build and opcrate
these scts, and are told how they work.

CHAPTER 5 takes up transmitters of interest to
Diagrams with specifications
nished so that their construction is
Operating instructions are also furnished.

CHAPTER 6 describes the power equipment that
may be used with transmitters and reccivers, recti-

this time,

amateurs.

fiers, filters, batteries, otc.

CHAPTER 7 includes all of the regulations that

apply to amateur operators.

CHAPTER B8 is the arpendix, which contains the
conversion tables

international *'Q" signals,
reference purboses, ete.

This book is Dublished by the publishers of SHORT WAVE CRAFT Magazinc.

This alone will be your stuarantee that it is a really

worthwhile publication.

If you are at all interested in amateur radio and all that goes with it, you

certainly do not wish to do without this valuable book.

and timely book of its kind ever published.

It is the most important

THIS BOOK IS NOT SOLD
ON THE NEWSSTANDS

CLIP AND MAIL COUPON TODAY!
L ———— T

Announcing-

HERE are at the present time, in this country alone, about

25.000 licensed radio amateurs. For the past several years we

have been bombarded with requests from radio readers for a
reasonably priced book to cover the subject on “How to Become a
Radio Amateur and Obtain a Government License.”

While there have been some bouks of this type on the market
before, most of them are either obsolete and of little use to the new-
comer or otherwise are so high in price that the average man cannot
afford them.

We therefore commissioned Lieut. Myron P. Eddy, U. S. Navy,
Retired, to write a book on this subject that would answer EVERY
possible question on the subject in such a way as has never been
done before. We chose Licut. Eddy for this difficult task because his
long years of experience in the amateur field have made him pre-
eminent in this line. For many years he was an instructor of radio
telegraphy at the R.C.A. Institutes, and in this capacity he obtained
a vast knowledge and insight on the subject such as is had by few
men. He is a member of the LR.E. (Institute of Radio Engineers),
also the Veteran Wireless Operators’ Association.

The Book You Have Been Waiting For
If you intend to become a licensed code operator, if you wish to
take up phone work eventually, if you wish to prepare yourself for
this important subject—this is the book you must get.

Every Short-Wave Enthusiast
Should Have a Copy of This Book
This book covers literally everything from “soup to nuts’’ on the
subject, in such a clear and lucid manner that it will be of great
value to every student.

Only Brand New Material . . . No Reprints
Of Any Kind In This Book
This hook contains only brand new material that has not been
published before and gives entirely new slants on the entire matter of
amateur radio. It is replete with many illustrations, and contains
everything that is to be known on the subject. Duozens of illustra-
tions, photographs, hook-ups and diagrams in great profusion are

included. .
In general gget-up this book is a companion volume to our first

book, “How to Build and Operate Short Wave Receivers.” It comes
with a heavy colored cover. and is printed throughout on fine bond
paper. No expense has been spared to make this the outstanding
volume of its kind. The book measures about il: x 10 inches.

72 PAGES—OVER 150 ILLUSTRATIONS
e ————————

OTHER IMPORTANT DATA
The Amateur Self-Examiner. Something
radically every amateur has
been looking for it.

new

Over 300 Questions and Answers on
radio subjects of intcrest to amateurs.

rules
new

in Radio Law,
includingg the
issued July,

Latest Changes
and regulations,
liccnse  renuirements
1932,

All Information contained in this book
which you nced to become a licensed
radio amateur—and more! I tells
you hoew to build and operate an
amateur radio station.

are fur-

mada easy.

WRITTEN FOR THE AMATEUR

USE COUPON BELOW

for
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| sHORT WAVE CRAFT,
| 98 Park Place, New York city.
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1 Will Show You Too

How to Start a Spare Time or Full Time
Radio Business of Your Own

Prcaldent

Natloual Rad:o Institute
Here are afew examples W th t Ca tal o ey Toming of mots
Of the klnd of moncy l ou pl me:n)frofnmg' Il}.laa(ixmulln A\:;tel;‘m;lmn

Itrain “my boys “to make

I give you instructions early in your Course - - S
for doing 28 Radic jobs ccrmmofl in every I Will Train You at, Home in
neighborhood. Many N, R. I. men hegin mak- Your Spare Time
s“"teg:':t‘:‘ 5‘5.’:’:;" has ing money soon after they enroll. I show you Hold your job until you're ready for another.
" ALE) . . . h°“: N; R. fl. gl_'ndua.tes have h_‘“lt up good  Give me only part of your spare time. You do
purehiacd & fou monchanny | instals and service il tvpcs ‘of recersing yetn, Ot need a hikh schol or collexe education. Ifun-
tools, circulated the business I give you Radio equipment and instructions d.rEdsbwlth only z:hcom'mhn;‘ g;{w}ﬂ eguc;:tlg;m ha’:e
cards you gave me and busi- for building circuits, testing equipment, and won bigger D“YF l'Ol;k .R. 1. - A. Vaughn
ness picked up to the point Tonmmzking Neeatal [Ohatl Willl give you broad, Jllmped frmp 335 .to %100 a,.week. The Nntlon{:l
where my spare time earn- practical experience. 1 pive you a Money- Radio Institute is the Pioneer and World's
ings were my largest income. Back Apreement and Lifetime Employment Largest orZanization devoted exclusively to train-
Now I am in business for Service. Clip the coupon below and get my (NE men and young men by Home Study for

myself. 1 have made a very free 64-page book, “Rich Rewards in Radio” good jobs in the Radio industry.

prefitable - living in  work it Rives you a full story of the suceess of Other

that is play.”—Howard Houston, !
2, Box 454 E, Tucson,rArizgza,on -y N. R. L students and graduates. and tells how

yeu can start a spare or full time Radio busi- You Must Be Satisfied
, §700 in 5§ Months Spare Time ness of your own \without capital. I will give you an agreement to refund every
tif‘nleth::gc}!levlot:mr: azgiohtr;]; Many N. R.I. Men Have Made penny of your money If you are not satistied
B s Leorafizs Do T $200 to $1,000 in Spare Time with my Lessons and Instruction Service

= o when you complete my course. And 1'll not
While Learning only give you thorough training in Radio

Many of the more than sixteen million sets  principles, practical experience in building
now in use are only 26% to 40% efficient. I and servicing sets, but also Advanced Train-

will shew you how to cash in on this con- jpp in anv one of five leading b
dition. I will show you hew the plans and uagdilon oppbrtounei(ioes, Ea et ot

ideas that have enabled many others to make

months after graduation
were approximately $700 on
Radio, sales, service and re-
pairs. I owe this extra money
to your help during the time
I studied and since gradua-
tion.”—Charles W. Linsey,

i - - $200 to £1,000 in spare time while learning. My 64-Page Book Gives the Facts
R B o % W. Page, 1606-B Fifth Ave. N., Nashville, (‘lipyaml mail the coupon now for “Rich Re
‘enn., writes: “I g i i st i 4
$7396 Business in 2'; Months while tﬂkriln:s yo“r";“:ﬂﬁse_??s In miy spare time  (oords in Radio.” 1t points out the money-
“I have opened an exclu- making  opportuni-
;lavie; f;:g;)o srilies ﬂnd_rf- Get Ready Now for Jobs ties the grow‘th ‘of
- y receipts E Radio has made for
for September were $2,- _ Like These you. 1t tells of the [](’t
332.16, for October §2.- Broadcqstmg stations use engineers, opcra- oppor(lmltles for a
88777 and for the first tors, station managers, and pay up to $5,000 spare time or full mynew bOOk
half of November, $2,- a year. Radio manufacturers use testers, in- time Radio business o
176.32. My gross receipts spectors, foremen. engineers, service men, and  of your own, the lt pOlntS out
for the two and one-half buyers for jobs paying up to $6,000 a year. gpecinl training I .
. months I have been in Shipping companies use hundreds of operators. give you that has What Radlo
busmess rhnvc been $7,396.25. If I can net give them world-wide travel with board free made hundreds of
about 207, this will mean a profit of about and good pay hesides. Radio dealers and job- other men success-
31.60& to me."—John F. Kirk, Kirk Sales bers employ hundreds of service men, salesmen, ful; and nlso ex-
and Service, Union Block, Spencer, lowa. buyers, manarers, and pay up to $100 a week. plains the many fine
My Free book zives you many more letters Tnll;‘m{z M}t:vies D‘flty as rnuc{lhns 276 to £200 a  Jobs fo"t ‘;'Ah's"h ygluy
f CR.IL ; week to the right men with Radio training. Course train 1
tr'om N P lll :‘?e“ :ho‘ made m;mlhu! Lt My book tells vou of the opportunities in Send the coupon to
ime or full lime businesses of their own. Radio, Talking Movies, Set Servicing, Aireraft e today. Yon won't
Radio, and other fields. be obligated in the

least,

.. NEW Radio Equipment

for Broad Practical Experience Special Free Offer | ;. c swimn, rreident
Given Without Extra Charge g : _ Dept. 2HB3

In addition to my big free book, “Rich National Radio Institute

With the aid of this equipment You ean work Rewards in Radio.” I'll send you my val- S i . C.
out_with your own hands many of the things you uable manual, 28 Tested Methods for Mak- Washingten, D. C
i3 in our text ks. lrom it you get tho

valuable experience that fells am expert from ing Extra Money.”” Never before available

beginner,  1n a short time you have learmed xcept to students. Now, f limited
whatmn. would take years to learn m‘ thee field. :I‘:; s fsret:_ :: 5 le g P :r 2 l‘mf TH'S Cou PON |S GOOD
lt s training like this that puts the extra dollars . i readers of this maguzine. FOR ONE FREE COPY OF
your png envelope, Some of the many clir- How te make a good baffle for cone speak- g
cuis ot buid 1d epcripents Jou hdmg | ers how to reduce hum in externally fed MY NEW BOO
an ohmmeter. tube voltmcter and o’ Grid dip dynamie speak- | m-mmmmmmmmm s m - e

meter for service work. You actually make ex-
riments _illustrating the important principles
the 25 best known sets,

ers, how to op-
erate 25 ecyele
apparatus on 60
eyele current,
how to operate
110 v. A, C. re-

ceivers on . Dear Mr. Smith: I want to take advantage

'
'
! J.E. Surru, President
!
[
¢
'
]
how to shield sets : of your Special Offer. Send me your two
'
)
'
'
'
1
]
]
'
[}
1
I
L

National Radio Institute, Dept. sgB3
Washingtor, D). C.

i 3 books, “‘Twenty-Eight Tested Methods for

;rom local |n‘f’..er Making Extra Money” and “Rich Rewards in

n;re:l}ce .r:jelc‘;e Radio.” I understand this does not obligate me.
o e su 3

covered. There
are 23 others.
Get this valuable
book by mailing
the coupeon.

Apparatus for tranamission and reception
of an actual radio gignal—ane of the
many experiments gcl up Wwith my outfits.
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A 20 Meter Transmitter, with photos, diagrams. and description.

Micro Rays or Quasi-uptical Waves, by 11. A. Pelton.

A 1-Tube Master Oscillator—Power Amplifier Transmitter,
Spriggs, W3GJ.

The Vacuum Tube—Plotting a Curve For It, by John L. Keinartz—third
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Many Stations on the Loud Speaker, with but One
Tube and a Crystal. Described by Hugo Gernshack
on page

et T e e e P s P P S PP P

SHORT WAVE CRAFT- Monthly. Entered as second class matter May 7,
1930, at the post office at Mount Morris, Illinois. under the act of March
3, 1879. Trademarks and cobyrights by permission of H. Gernshack, 98
Park Place. N. Y. C. Text and illustrations of this magnzine are copy-
rizhted and must not be reproduced without permission. SHORT WAVE
CRAFT is published on the 15th of every month. Twelve numbers per year.
Subscription price is $2.60 a year in the United States and possessions.
Canada and foreign countries, $1.00 a vear. Single copies 25c. Address all
contributions for publication to Editor, SHORT WAVE CRAFT, 96-98 Park
Place. New York. N. Y. Publishers are not responsible for lost manu-
scripts. Contributions cannot he returned unless authors remit full postage.
SHORT WAVE CRAFT is for sale at all principal newsstands in the
United States and Canada. Eurobean agents: Brentano’s. London and Paris.
Printed in U. 8. A. Make all subseription checks payahle to Popular Book
Corporation.

COPYRIGHT. 1932, BY H. GERNSBACK

Published by POPULAR BOOK CORPORATION

HUGO GERNSBACK, Preaident - H. W. SECOR. Vice-President

EMIL. GROSSMAN - - - - - - Director of Advertising

Chicago Adv. Office - - L. F. McCLURE. 737 Na. Michigan Blvd.

Publication Office - - 404 N. Wesley Avenue, Mount Morris. TIL

Editorial and General Offices - 96-98 Park Place. New York, N. Y.

l.ondon Agent: HACIHETTE & CIE.. 16-17 King William St.. Charing
Crons, W.C.2

Paria Agent: HACHETTE & CIE.. 111 Rue Reaumur
Australian Agenta: McGILL'S AGENCY, 179 Elizabeth St., Melhourne

D i e i e T

www americanradiohistorv com

L X e

uu-‘


www.americanradiohistory.com

e

oo

Proas b

SHORT WAVE CRAFT for AUGUST,

1932 195

OPPORTUNITIES ~ o

AIre MUY =

for the Radio
Irained Man

-

Don'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 $§0¢ a Week and Up

Pre;
andi
casting

ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES for ::l

real future in Radio!

Ten Weeks of Shop Tralnln i<

We don’t teach by book study. We train you on a great outlay of Radio, Tele-
vision and Sound equipment — on scores of modern Radio Recelvers. huge

e -

o i
Broadcasting equipment, the very latestand newest Televisionapparatus, Talk- / : TN i —— /
ing Picture and Sound Reproduction equipment, Code Practice equipment, etc. /' /7 / r b
You don’t need advanced education or previous experience. We give you— [ L.y /

RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience
you'llneedfor yourstartinthisgreatfield. And becausewecutoutalluselessthe-
oryandonlygivethatwhichis necessary yougeta practical training in 10 weeks.

TELEVISION and

And Television is 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 theground-floor of this amaz-
ing new Radio development! Come to COYNE
and learn Television on the very latest, new-

Many Earn While Learning

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. Lewis, Pres. RADIO DIVISION Founded 1899

COYNE Electrical School

500 8. Paulina St., Dept. cz.2x Chicago, Ill.

TALKING PICTURES

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

ing Picture and Sound Reproduction equipment.

All Practical Work
At COYNE In Chicago

ALL ACTUAL, PRACTICAL WORK. You build
radio sets, mstall 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 T ele-
vision equipment. You work on real Talking Picture
machines and Sound equipment. You learn Wireless
Operating on actual Code Practice apparatus. Weden’t
waste time on use'ess theory. We give you the prac-
tical training you’ll need—in 10 short, pleasant weeks.

MailCouponToday for Allthe Facts

H. C. LEWIS, President

Radio Division, Coyne Electrical School
500 S. Paulina St., Dept.C2-2K Chicago, I11.

Dear Mr. Lewis: — Send me your Big Free Radio Book, and
all details of your Special Offer.
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GET A CONVERTER FREE!

ERE at last you have it—a highly sensitive short-
wave converter, 15 to 200 meters, that works on
any set and that has its own A, B and C supply

built in and that does not use plug-in coils for band
shifting.

Two separate tuning condensers and two dials are
used, so there can not be any possibility of semsitivity
loss due to mistuning, as where ganging prevails. Also,
any intermediate frequency may be used.

The little extra effort in tuning is well repaid by
thousands of miles of extra reception. Stations all over
the world have been tuned in, using this converter with
a good broadcast set.

There are only three connections to make in team-
ing up the converter with a receiver.

Two coils are used, one for oscillator, the other
for modulator, and two tube sockets are near these
coils, underneath the top panel, not for tubes but so
that you can move the flexible grid connecting wire of
the two condensers to any one of four points for wave
shifting. Simple, effective, inexpensive, infallible!

Three 237 tubes are used. These are of the auto-
motive series and are most economical, the total con-

PARTS FOR A MIDGET
CONVERTER

pense on the ceils.

issues, and order PR-TSC-3 for 0.00035 mfd. or
PR-TSC-5 for 0.0005 mfd.

sumption, A and B power being less than 10 watts,
hence costing no more than one-tenth of a cent per
hour to operate!

This converter works on superheterodynes as well
as on tuned radio frequency sets, because IF ANY
CONVERTER IS A GOOD ONE IT IS BOUND TO
WORK ON ANY TYPE OF SET.

There are 16 mfd. of filter capacity and a 15
henry B choke, in the B supply, as well as a husky line
transformer.

Do not suppose just because the offer of these
parts is generous that this converter does not perform
efficiently, for it is a knockout! What sensitivity!
What power! What results! Send $12 today for a
2-year (104 issues) subscription for RADIO WORLD
and get the parts for this converter free (less tubes).
Order PR-NCV. A clear diagram is furnished with
each kit. Note the kit is not wired. Shipments made
by express at your expense. Order Cat. R-CNV.

TUBES USED: Three 237, supplied extra at

$3.50, if desired. No subscription offer attaches to the
tubes.

We pay shipping ex- (Just East of Broadway)
Fnclosed please find $

g {1 Mot
subserlption for RADIO WORLD and please send

r—i—‘- S—
RADIO WORLD, 145.G West 45th St., New York. N, Y.

s weeks
as free

No matter what type of broadcast receiver you
have. you can get short waves by using a midget
short-wave converter built of parts we ecan sup-
ply. The panel is only 5 x 614 inches. There
is only one tuning control. No saqueals, howls
or body capacity. This model is available for
battery operation and uses three 227 tubes with
heaters in series. Full details supplied with order.

All parts for the battery model (less three 227
tubes). free with a year's subseription for Radic
World, @ $6.00. Order PR-3B.

The three 227 tuhes can be supplied 7 $2.00.
No subscription goes with tubes. Converter ship-
ping charges must be paid by you,

A set of three shielded coils on 1% inch diam-
eter to cover the broadcast band, with a tap on
secondary that enables going down to B0 meters.
For screen grid tubes, including vari-mu tubes,
An aluminum cover {not shown) screws over the
base. Send $3 for a 6 months’ subscription, 26

YOUR CHOICE OF NINE
METERS!

To do your radic work properly you need
meters. Here is your opbortunity to get them
at no extra cost. See the list of nine meters.
Heretofore we have offered the choice of any one
of these meters free with an 8-weeks’ subscrip-
tion for RADIO WORLD., at $1, the regular price
for guch subscription. Now we extend this offer.
For the first time you are permitted to obtain any
one or more or all of these meters free, by sending
in §1 for B-weeks' subscription, entitling you to
one meter; $2 for 16 weeks, entitlin® you to two
meters: $3 for 26 weeks, entitling you to three
meters; $6 for 52 weeks, entitling you to six
meters. Return coupon with remittance,,and check
off desired meters in squares. We pay shipping
expense on the meters only.

RADIO WORLD (11th Year)

145-G West 45th Street,

New York, N. Y.

www americanradiohistorv com

premium the meters checked off below.

OT am a subscrlber. Extend my subscription. (Check

l oft if true.)
O 0.8 Voltmeter D.C. ... ... ... ........, No. 328
No. 337

3 0-50 Voltmtter D.C. #drif
3 6-Volt Charge Testor D,C. s e No. 23

10-10 Amperes D.C. . No. 1R

0 0-25 Miltiamperes D.C. No. 173
= 0-50 Milliamperes D.C. _ : No. 350
=3 0.100 Mitllamperes D.C. No 350
3 0-300 Milliamperes D.C. No. 304
]_ = 0.400 Milliamperes D.C. No. 394

Enclosed find $12 for 2 yrs. sybs. Send PR-NCV.

I =1 Enclosed find $6 for | yr. subs. Send PR-3B

3 Enclosed find $3 for 6 mos. subs, Send PR.TSC-3.
= Enclosed find $3 for 6 mos. subs, Send PR.TSC.5,

NAME
ADDRESS | . e R S R e e e e

CITY . STATE .o aicus
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AUGUST SPECIALS!!

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

VERY month we list on this page certaln STAK % items. which are

NOT LISTED IN OUR CATALOG.

the quantlties on bhand are not sufficient to eatalog them.
no more can he had, First come, first served.

ment by ordering MOW,

These are all specials of whiech

Once gold out,
Save yourself disappeint-

wndersclis
direet from this page and save money.
suetion. Take advantage of these special offers.

us.

We meet any price on ANY NEW Merchandise.

No oirc

Order
100% satlzfuction on every tran-
ORDER NOW, TODAY.

IMPROVED READRITE MODEL 700 ANALYZER

EIGHT METER SCALESAVAILABLE
The “‘Model 700" is an extremely
compact device. The outside dimen-
sions of the earrying case are only
10% by 7% by 3% Inches. The an-
alyzer contalns a D.C. voltmeter, an
A.C. voltmeter and a milliammeler. The
D.C. voltmeter has three ranges:
0 to 60; 0 o 200: and 0 to 600 volts.
The A.C. voltmeter has alsa three
ranges: 0 to 10; 0 to 140; and 0 to
700 volts. The milliammeter has two
ranges; one for 20-mi.l, reading and
the other for 100-mill. This variety of
ranges makes it possible to test every
conceivable radlo circuit; hizh voltage
gecondaries of power transformers,
current drain of ail radio tubes. In-
cluding the high power 230 and 210
tubes, ete.

CONVENIENT SELECTOR SWITCH
The Instrument is equipped with a
six-positlon bl-pelar selector switch:
by means of which readlugs may he
ibtained of *C” volts, “C'" volts
reversed, 'K’ velts, "K' volts re-
versed. plate voltage, and screen-grid
roltage, A 4%-volt hattery is snpplied
with the analyzer, to provide =
hins, for grld, tests, continulty tests,
ete..

TESTS PENTODES—* MULTI-MUS"
'57's and '58 s—and '80 RECTIFIERS
There are two soekets on the panel of
the analyzer, one for four-preng fubes
aml the other far five-prong tubes.
Thepe is a '‘grid-test”™ push-butten.
Pin, jacks are avallable for the i
vidaal yse of all meters, externally,
In ievery range. There s a screen-
grtd pin jack, and there are fwo pn
fnells for connecting the external bat-
tety. A two-way toigle switeh controls
cuit for elther reznlar or pentode tube.

the testing cir-

Tests Latest Type '37 and '58

6-Prong Tubes

:;‘-_r ]wﬁ!’} r
U

DE TACHABLE

Model 710
Your Price

Both plates of the °80-
type rectitier may be
tested by use of & spe-
eial adapter furnished.
Charts are provided for
measuring resistances
and capacities.

FREE

We take pleasure In
offering with the pur-
chage ¢f each analyzer
—ABSOLUTELY FREE
OF CHARGE—the lat-
est radle publication to
come off the press.

"“Radle Set Analyzers”
Contalns  detailed de-
scriptlons, photographs
and circuit diagrams of
all commercial set an-
alyzers aml testers.-
A Real Book.

The Analyzer is furn-
ished cumplete with test
leads, connecting cables,
Burgess 1!%-volt bat-
tery, severul battery
leads, UY to UX adap-
ter, 'R0 rectifler, adlap-
ter and resistance_and
caracity charts. Ship-
ping weight, 8 lbs.

$14.70

WORLD-WIDE | R.C.A.-VICTOR
SHORT-WAVE SET IHHAND “MIKE"™
Designed es 2
pecially  for
home record-
ing and per-
sonal en-
tertainment. g
| Requires but g
a 22% volt
hatter
| to Operate.
| Easily con-
necled toany
radio or am-
plifier in &

Range 18 to 200 me- |few minutes. Responds
ters. Employs 10w eur- | inqjecriminately to all
rent  drain 230 €. [ gpeech and musie fre-
Requires but 1745 wolt | qyencles. Sold complete

N’ battery, 2 No. with ¢ ft. ¢able. Ship-

drycells and earplwones pl‘ng welght 2 Ibs.
to operate. | No.SP9064. RCA-Victer

2.75

A.C. SUPERHET

S.W.CONVERTER

Cohiverts any broad-
cast receiver into
full-Aedged  superhet
8.1, Recelver. Rance
ag to 115 meters. Re-
qulres no plug- In
colls. Has bullt-in
fitament  transformer
for 110 _volts 60 cycles
A.C. Employs 3 227
tubes, Kingle dlal
cottrol.  Instructions
fncluded. Shipping
wt. § Ibs.

|
Nu. iGN—Cnnvevl'_((l-r'.. o Now $7.50 I

Your Prlee

No.1666—S. W2 £ 9B ind “Mike.”

Set Your Price

Your Price.

A METALLIZED PIGTAIL RESISTORS AT ROCK BOTTOM PRICES I

A very fortunate purchase
ehables to offer these
fine resistors at prices which

sistors is of sturdy
tlon  and

affords maximum
heat dissipation. A feature

| *“MEGADYNE” ONE-TUBE PENTODE
LOUDSPEAKER RECEIVER KIT

in the front part of our calalog—uet your FREE copy
now—there s prisentel a thoroughly I1lustrated dlscus
jlon on the construction and operatior of the MEG
| ADYNE Recelver
> by Hugo Gerns
back. edilor. Thils
fngenious  circult
was orlginally de-
seribedd in the
July issue of the
RADIO CRAFT
Magazine. V'REB
copy of wnieh
will he given with
e ach purchase
This recelver is
indeed one of the
must outstanding
| developments In the radio indusiry. Tt s the first real
one-tule recelver which will actually operate a loud
| speaker. Thousands of experimenters and radio fans will
| want to build this remarkable recelver. For their con-
venience, we have complled a complete list of parts re-
aulred for its construction, Thes¢ parts are of the highest
quality and are exactly as speelfled by the author. The
followiru parts comprise the complete klt.
1 B.M.S ¥Plxed Crystal Detector; 1 f-0hm Fllament
Rheostat: 1 3-clreulf tuner for used with a 0005 mf.
tunin: cotwlenser; 1 Na-ald type 481 1TY 3-nrong socket
1 Nammariund type MI1.-23 Varlable Condenser: 2 sels
of Cinch double binding posts; 1 1%olymet .00025 mf.
tixed condenser; 1 X-L Varicdenser; 1 1'olymet 00023
mt. fixed condenser, or 1 Polymiet 0005 mf. flxed cou-
denser (NOTE; Only one of the latter twe condensers Is
actually employed jn the circuit); 3 Fahnestock binding
podts; 1 25-ft. roll of hook-up wire; 2 blaek Bakelite
17 knohs; 1 Kurz-lasch sernder dial with 0 to 100
scalo readlny clockwise; 1 type '38 pentode tube, *"Triad'
| or "Speed’”; 1 Bakelite I'unel already driited with all
holes, size 7 x 10 x 3716 inch; 1 hardware assoriment.

The wooden base is not Included.
No. 2545—Megadyne Rectiver Kit. Your Price 510-25

ALUTOMATiC A8 MF. "
. BLOW TORCIHI ELECTROLYTI
o . CONDENSERS

surprise  even ourselves of these reslstors is thelr g g
prices more than tiiree times malded end-caps, taperedi 50
lower than [n ocur own cata- they can be mounted In all
for. Reslstors are Ruaran- standard resistor mounts. By These puaranteed
teed to malntain thelr ohm means of thelr pletalls. they units will perfornt
age ul'ldl’r even Adverse op- mas also he soldered in any miracles In elim-
0{3'""1- (‘Gﬂl"!lon»‘l- ';n'ed”-' convenlent position. Availa- Inating objectlon-
sugreaistaneny b basedidn ble In the follgwing slzes—all 1 L, ther
ei:lnamleiu: """ allized pr l"" rated at onc watt: 300 fleat intensity o | A| it amlE‘ |Tr
which has nroven lis Ne. SP2226. Metal- 600, £.000. 10,000 l"n‘}l‘ i ens }l '1. r elreutts. aslly
superlorlty wherever accur- llzed Resistors. NOW 350,000 Act fast 10 take | ng mouthﬂ!”;'uluq“l-‘r:? """"’“"1{ s“'f“"”‘
acy and unlformity are para- YOU GC advantage of this offer. as | firely [lllmllll(:illt';,g‘ e un s-ket of bayonet
moumlrequlsm-s. The speetal  PRICE... ... the supply 1s Himited. Sokl | fgr heasy ity solder- Th Shipping
ceramic casing of these re- 12 for 60c. EACH only itn lots of six or more. | {ng. aluminum :omﬂ.. welght 1 Ib.
ing. metal rempering,
RADIO AND SHORT WAVE TREATISE || ie {ifie Soen™
. The new and enlarged Summer edition ¥ ’ ! No.sP &
\ of our Radlo and Shert Wave Treatise, Your $0 60 Your B0SL1Cendors ry
2 No. 26. has Just come off the press— Price E * | Price $0.49
100 solld pades of useful Information. - -
radig items, dlagrams and IHlustrations. = =
Positively the greatest book In print— MICROPHONE &
NOT JUST ANOTHER CATALOG. Con- PRE-AMPLIFIER
talns a Inrge editorlal section with wal- ‘OUTFIT
uable Informatton not found anywhere ‘llently 1ted
else. Conciderable space ts devoted to a PoA :ro:k. Sllll-nl:r-m::f

TREATISE ON SHORT WAVES for
both  beginners aal regular  “hams.”
Among the new technical tnformation
llated are the followlnz: Modernlzing old
radio sets—repalring speakers and head-
sets—making superhets out of old sets—
data on constructing two-volt battery
and automoblle receivers—cireult of the

municaiion s¥stems, ete.
Comprises sensltive sin-
gle-button  mierophone
microphone coupling
transformer and battery,
cut-off switel, galn con-
trol and output termin-
als. Put up in neat black

famous

Gernsback Megadyne One-Tube ||
Loudspeaker Set—short wave coil wind-
ing data—d{scussion on S.W.
eonverters and receivers,

WRITE

ete.,
TODAY. Enclose 4

adapters,
etc.

eruckle - rinlshed metal
[ (-:uf. elqulmmll with con-
o ’ venient carrylng s .
I et i W oty
! L 3 ractica 11 type -
llers, Easily connected 1o the ybrgadc:snt .-3('251'::

*ELECTRICCLOCK | *UTAN A.C. DY-
NAMIC SPEAKER [
Act I y |
Now- |
Only

Few

Left
Naral observatory time |
right from your lght
snrkeﬂx No sgrim: to
wind, no batteries. | (perates trom 110 volt 6O
Never out ef order. | eyele AC. line. 9" high
For 110 volts 60 c¥ele | ny 0155 wide by 7%"
A.C. operation only. | geep, "Ship. wt. 19 Ibs.
50- 1689—Clock. No. 1506—Speaker
our -r our
Price ..... $l~00 Price $7~45

Send money order—certified eheck—U. 8.

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESS THAN $3.00.
If C. O. D, shipment is desired, please remit 20%
remittance, which must accompany all orders.
If full cash sccompanies order, deduct 2%, discount,
stamps.

cents
100 17:;(;"“"“":“-1[5_08. Ete. for postage. Treatise sent by re- 2’:_"‘:&:_";?:’}\""'5"'”%:‘:9- Wi, 10 tbs.
ustrations, turn mail. Your Price ... e $8,25
OR 1 o — o— ——
RA[.)I‘O MIRROR NEW PENTODE | *MIDGET MICRO- MIDG[;:T DYNAMIC, SPEED “295"*
g ADAPTER PHONE SPEAKER TRIPLE-TWIN TUBE
A new aml
sihmple deviee
fur replacing Equival t
the old 13 ; \\ s e D
:glne ll:»;«r " Le(;ur and one
. __ be wlth the . | | 255 Power
{}I:Ie;:;JLﬁ‘Toxzrl:ﬂ(‘w Iatest super- / tube. Censtl
other inaecessible spots power pen- - f A futes a two-
on the rudle chasals, tode. Remove | i | /fm stage direct-
Comprises pen  fHash- the '45, in- real micraphone of . Caupled am-
gt and maknifving | %eTt adapter in vaeated single hutton type. l-}‘l: A real dynamle speaker plitler in it
e o S | socket and then place | tremely senstive. Ex- | with surprising volume sell.  Flla
battery and bulb » pentade tube in the  Cellent for P.a. work. | and tone, 6% overall. ment. 2 A.Q.
- tochet of the adipter. | €e- Standard resistance | 4% ddaphragm. Stand- | 21 v.: plate
| Glves added iife ang | OF 190 ohms. ltesponds | ard 2500 ohm fleld cofl. | voitnge  250.
| power ta old Teceivers up to 2500 cyeles. Ship. | Output transformer to | Large undistorted output.
No. 1695—Penllght and smpitfers.  Ship- wt. 11b. match all type output Ship. wt. 12 oz
b i ping welght 1% b, No. 1655—M ike tubes. Wt. 51bs.
Your $0 85 No. 1873, Adapter el . | ﬁo. [549—Speaker.
= 5 ablse 0 ou our No. $699. Tube,
Price Your Price.... .. GSC Price ..... $2-25 Price . $2.50 Your p,iu__u.

Radio ’l‘rading_ Co.
25A West Broadway
New York, N. Y.

ORDER FROM THI8 PAGE. You will find apecial
prices from time to time in this magazine. Get our
big FREE catalog for the gresatest Radio Bargains.
S8hould you wish goods shipped by parcel poat, be

sure to include sufficient extrs remittance f
Any exeess will be refunded. onssam

www americanradiohistorv com
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A Complete Line
of New Radio Equipment

Other excellent pieces of
apparatus in the new S-M
line are: 550 kc. to 2,500 ke.
AC chassis; all-wave tuners,
broadcast tuners, amplifi-
ers, 2-volt air-cell battery
supers, and a complete line
of universal replacement
Parts.

And S-M now has a COM-
PLETE line of PA cquip-
ment. 10-12-15-25-50-watt
amplifiers, mikes, trum-
pets, transformers, racks,
and a panel for EVERY
use. The quality is the high-
est—and the prices the

lowest.

If you are in PA work, write
for complete information.

The 728SW (illustrated above) is a good example of
the complete new line of apparatus for those whe
KNOW radio.

It is a 12-tube all-wave chassis, covering from 550
kc. to 23,000 kc. It uses 3-'45, 5-'56, 3-'58, 1-'82.
The three '45s are used in the exclusive new **Class
A-Prime" audio—two in push-pull with the third
as a driver. It makes possible better than 8 watts,
and casily handles crescendos of 12 watts or more.
THAT'S tone quality.

And if it wasn't the most sensitive set you ever saw,
it wouldn‘t be an S-M-—it is better than 4 microvelt
per meter.

Of course the 7285W has the famous S-M Q" cir-
cuit built into it—all-waves on ene CALIBRATED
dial. And it has true automatic volume control and
meter tuning.

By way of comparison—it WILL NOT be outper-
formed. And it's built and tested under McMurdo
Silver's personal supervision.

Size: 20, long, 10Y4" deep, 714" high.

Price, complete with front panel and 114" speaker,
is $58.50 NET. And you may buy it on a 10-day
free trial basis.

Write for Specifications and Prices

SILVER-MARSHALL, INC.

6457 West 65th Street
Chicago - - U,S.A.
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HUGO GERNSBACK, EDITOR

H. WINFIELD SECOR, MANAGING EDITOR

‘“‘Location” in Short Waves
An Editorial by HUGO GERNSBACK

® ALL short-wave experimenters are aware of the fact that

there is such a thing as loeation—good or bad—when it
com to the reception of short-wave signals. [t might be
said here that not much is known about the subject, and that
in many respects it is still a closed book with seven seals.

It has been noted time and again that you can take the
identical short-wave receiver and move it from one location
to another, and obtain totally different results. In one location
the results may be poor or mediocre, and in another they may
be excellent. I do not necessarily refer to the difference in
reception between country and city, because it has often been
proved that in certain lecations, even in large cities, short-
wave reception is extraordinarily good. As a rule, however,
the large city, with its huge steel buildings, absorbs so mwuch
energy that in most cases results are not anywhere near as
good as in the country. Again, however, there are many ex-
ceptions. In some instances, steel buildings can reflect short
waves to such an extent that if conditions are favorable the
signals will actually come in stronger than if the buildings
were not there!

On the other hand, steel buildings might affect the receiving
aerial in a directive manner. For instance, it often happens
that signals from the west come in strong, while signals from
the east cannot be received at all, or vice versa. These are
the peculiarities of the short waves.

We still know next to nothing about the propagation of
radio waves in space. We know nothing about what happens
between the distant transmitting aerial and the receiving
aerial; all we can do is guess at it.

If any general remarks can be made on the subject, they
can be stated briefly as follows:

Broadly speaking, the reception of short waves is different
from the reception of “broadcast” waves, and the shorter the
waves, the greater becomes the difference.

It should be noted that an aerial of the “L” type is direc-
tional, and that the signal as a rule comes in best from the
direction opposite to the free end of the “L”. For this reason,
“L” type aerials may not be the best for short-wave work.
It would seem that the umbrella type aerial, which has a
number of wires strung in the shape of an umbrella, would
be best for reception from all points of the compass. A single
vertical wire is also recommended.

The insulation of the short-wave aerial is frequently neg-
lected by the experimenter, because he has been brought up
to believe that any insulator is good enough, On the short
waves, where the available energy is usually lower than on
the broadecast band, particular care should be taken in the
insulation of the aerial. Insulators should not be used singly.
It is best to use three of the glass type, or at least two in
tandem, to get the maximum insulation. Wherever connections
are made to the lead-in, these must be soldered. Be careful
not to have any sharp projections on the aerial itself. Every
experimenter in high frequency work knows that points on
conductors will make for leakage into the surrounding air.
If you have to make turns, do not have sharp ends protruding
from the aerial itself, but file them off, round them carefully

SHORT WAYVE

and solder them over to do away with all sharp points. 1t is
needless to say that all connections to the aerial must be
soldered, if any worthwhile results are to be obtained.

Most important, however, is the distance separating the
aerial from the building. This is the one point on which
practically everyone falls down. Wires are carelessly strung
parallel to buildings an inch or two away from walls, and in
mmany cases even touching walls for long distances. You might
just as well not have an aerial for short waves if you follow
these tactics. It simply will not de in short-wave work.

The main aerial should be at least ten feet or mwore away
from the roof, or any other obstruction for that matter, and
the lead-in should never come closer than one foot to the wall
of a building. If you mwust go around corners, you should
erect a small pole, at the end of which is fastened a good
insulator on which the lead-in itself is fastened. The pole will
thus keep the lead-in away from the building as far as it is
consistent to do so.

When it comes to the point of running the lead-in wire into
the house, more sins are committed, because usually here is
where most of the energy of the incoming waves is lost. Most
amateurs use the usual insulated lead-in strip, which is about
three-quarters of an inch wide and is laid flat under the
window, connectiens being made to the twe ends. Such a
lead-in strip forms an excellent condenser, exactly where you
do not want to have it, because it actually acts as a transfever
of energy from aerial to ground (which is the building in
this case) at a point where you can least afford the loss.

There is really only one good method of bringing the wire
in, and that is drill a hole in the upper pane of the window
and to put the wire through it. This gives a clear space all
around the lead-in wire, and no energy will be lost.

In apartment houses it is sometimes impossible to do this
(that is, drill holes in the glass), but the amateur can easily
get around this by following a simple system which has proved
itself valuable in many cases:

Obtain two pieces of heavy copper foil. Paste one piece
on the outside of the window glass, the other piece on the
inside. The foil should be four to five inches square. The
pieces are shellacked to the window by means of good clear
shellac. They should be exactly opposite each other, to form
a condenser. The outside insulator should be first secured
rigidly to a pole with an insulator anchored on same; then a
thin insulated piece of flexible lamp cord is soldered to the
outside lead-in, and also soldered to the heavy foil fastened
against the outside of the window. Another flexible piece
of lamp cord is soldered to the inside sheet of foil, from which
point the connection is made to the set. Even on the inside
of the room, care should be taken that the wire coming from
the window is not nailed against the wall. It should run at
least six inches away from the wall wherever possible.

As to the ground, no ground can be too good! It should
only be a cold-water pipe ground, never a radiator connection.
For the ultra short waves, no ground at all is necessary; an
aerial comprising two pick-up sections (Hertzian di-pole)
being used.

Dl e I N e
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One of the operntors at the master control honrd in
the Colnmbia Broadeasting System Building, N. Y,
City. where short-wave rebroadeasts are handled,

® WHEN a European statesman broad-

casts from his capitol to America, or
when a musical program is broadeast
from some European city to this country,
two high-powered transmitters employ-
ing four different wavelengths are used
to span the Atlantic, and two multiple
receivers are used on this side of the
ocean to pick up the signals before they
reach the master control room of the
Columbia Broadcasting System in New
York for retransmission over the nation-
wide Columbia network.

A speaker from England, such as King
George V or Bernard Shaw, addresses a
microphone in the London studios of the

SHORT WAVE CRAFT for AUGUST, 1932

How Columbia
Short Wave

wri o

. . Co

CONTROL )
(Y1)

CLB.S CHAlN HOULTON MAINE
B.C STATIO! . -
S o P4 ATLANTIC
¢ o TEL -~ - F
€KY ) “_A¢,_,_'_‘_—Q_—‘—,—4-—-—-.—-1_.'
24 whtken 57 g

e eam e

British Broadcasting Corpo-
ration. For Columbia’s regu-
lar series of Sunday trans-
oceanic broadcasts at 12:30
P. M, EDS.T. each week
during the spring, fall, and
winter, there is no English
audience, for the events are
specially arranged for the American net-
work., In many cases, however, Columbia
rebroadeasts addresses or musical con-
certs which form a part of the B. B. C.’s
regular programs, and then there may
be as many as sixteen stations linked
in the British network.

From the B. B. C. master control room
the signals are passed to the long-dis-
tance department of the British Post
Office telephone service, regardless of
whether the program is to be sent to
British stations or not. From the London
telephone headquarters, they are relayed
to Rugby, where the transmitters for
transoceanic radiotelephone are loeated.

I'be master contrel hoard at €. R, S,

hendguarters, 485 Madison Avenue, New
York City, through swhich nH short-wave hroadeast programs from Kurope or
other polnts are distributed.

www americanradiohistorv com
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The impulses are passed to four anten-
nas, three operating on short wave-
lengths, between 14 and 30 meters, and
the fourth on 5,000 meters. All four
are then directed simultaneously towards
the United States. All of the antennas
are directional, so as to obtain the maxi-
mum possible efficiency with the power
input used.

At Netcong, New Jersey, the American
Telephone and Telegraph Company has
a number of receiving antennas, also
direetional and pointing towards Rugby.
These are specially constructed for short-
wave work of this kind, The signals
which they pick up, greatly weakened
in power after crossing the Atlantic, are
amplified enormously, and passed by land
wire to the long lines headquarters of
the A. T, & T. in New York. This ar-
rangement takes care of the three short-
wave signals sent out from Rugby.

The long-wave signal, on 5,000 meters,
is not received at Netcong, but at Houl-
ton, Maine, where special equipment for
work on this wavelength is installed.
Reception on this channel also is “piped”
down to the long lines office, so that four
different signals carrying the same pro-
gram are received there simultaneously.
The best of these is selected and relaved
by leased wire to Columbia’s master con-
trol room on Madison Avenue in New
York City.

From this point the American distri-
bution begins—to WABC's transmitter
at Wayne, New Jersey, and to the line
which joins the ninety-odd stations on
the Columbia network,

If the pick-up is to be made from the
Continent of Europe, studios of the local
broadcasting service generally are em-
ployed: those of the French government
in Paris, the Geneva broadcasting sta-
tion for the League of Nations’' events,
the Vatican station, the Berlin station,
or other leading European stations. From
these points the signals travel by land
line to London before being passed on
to Rugby for transmission in the usual
way. In some broadcasts the signals
may be sent direct from the European
point to the A. T. & T. or R. C. A. pick-
up points in the United States.

For west-to-east transoceanic bhroad-
casts, such as those of the New York
Philharmonic Orchestra recently or Co-
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lumbia’s special exchange programs like
the recent “Broadway” program, the A.
T. & T. facilities are again employed.
Microphones on the stage of the Metro-
politan Opera House, as in the broadcast
by Arturo Toscanini, or in WABC's stu-
dios, connect with the master control
room, which relays them to the long lines
department of the telephone system.
From this point they are fed to the
short-wave transmitters at Lawrenceville,
New Jersey, where a directional antenna
points towards Baldock, England. Here
a directiona] receiver is used to pick up
the signals, which are then transmitted
to the London telephone headquarters.

The New York long lines department,
however, also feeds the transmitter at
Rocky Point, L. I, operating on a long
wavelength with 19,000 watts. This long
wave transmits the program to Cupar,
Scotland, where the British long-wave
receiver is located, simultaneously with
the short-avave transmission from Law-
renceville to Baldock. From Cupar, the
signal travels by land wire to London,
where the best signal is selected for re-
laying to the B. B, C, if it is rebroad-
casting the program, and to the Conti-
nental countries linked for the relay. The
Philharmonie concert, for instance, was
sent to Paris for distribution to the
French government network, and to
Prague, Budapest, and Vienna for re-
hroadeasting; whereas the “Broadway”
exchange program was sent to the B. B.
C. for rebroadcast over the British net-
work also.

At every stage along the journey,
whether from east to west or from west
to east, the signals have to be amplified
thousands of times to make up for the
attenuation in power caused by the dis-
tance covered. Thus a program from
the Salle de la Reformation in Geneva
would be amplified there, and again in
Paris, London, Rugby, Houlton and Net-
cong, New York, and at different points
along the ecircuit joining the Columbia
network stations, as well as the stations
themselves—a total amplification of liter-
ally millions of times before being picked
up by the listener, and amplified by his
own set to make it audible in his home.

All of this modern short-wave magic
may appear quite tame on a piece of
paper, but when we stop to consider a

sw
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moment that it was only a few years ago
that we considered the propagation of
the human voice across the broad Atlan-
tic to Europe a most remarkable and
interesting scientific achievement, the
short waves have certainly ushered in a
new era in the long range transmission
of musical and vocal programs. Anmong
some of the interesting features of the
transoceanic short-wave transmission and
reception are the following. The wave-
length is sometimes changed to a dif-
ferent value when severe static or fading
occurs, Moreover, the wavelength can be
changed w1thout interfering with the
transmission of the program. A tre-
mendous amount of research and accu-
rate daily records have been amassed by
the engineers in charge of the short-wave
work, so that it is now possible to tell
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View of studio switeh=hoard and
heandguarters at 485 Madison Avenue,

amplifier system
New York City.
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Celebritiex whao have talked over Columa-

bia‘s short-wwave hook-ups: . Bernard

Shaw, Andrew Mellon, top; ¢enter, Prince

of Wales nnd Attorney Genernl Mitehell;

below, Ramsay MacDonald and Secretary
of War Patriek J. Hurley,

quite accurately just what frequencies
or wavelengths are best to use on a cer-
tain day, season and hour.

Recently there have been completed a
number of new ligh quality speech trans-
mission circuits spread over Europe,

Broadeasting
“studio" pro-

in Colummbin
Short-wave

prams for KEurepe pass through this switeh-hoard.
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ON THE SHORT WAVES
FROM EUROPE

e i)
SHORT WAVES

Photo above—Short-wave rehrondenst building at River-
head, Long Islnnd, where rebroadeast programs  from
Europe nnd South Amerien are picked up; this view shown
the proup of antennas in the hackground,
The dingram below shows the interesting arrangement of
three complete rmdlio frequeney nnd detector elreults, each
pleking up a signat from each of three distinet short-wave
antennas,.  Automatic veiume contrel is thus etfected.
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Right — A sight
that wouid de-
light the heart of
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L
Below (Left)—Dingrnm of heter-

odyne tuner unit nmed in picking
up transatlantic rebrondenst high
frequency waves.
(Center)—Dingram of intermedi-
ate frequency amplifier of
superheterodyne S -W receiver
n¥stem used at Riverhead. L. I.
(Right} — Sehemntic circuit of
monitor unit used at Riverhead.

the /

nny short - wave
fnn or “ham"” op-
erator—thetriple
short - wiave re-
ceiver installn-
tion Iin the re-
brondenst build-
ing at Riverhead,
L. L tnch R.F.
amplifier and de-
tector amplifiex n
signal from one
of the three short
wnve recelving
antennas ereceted
at thisx loeation.
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IN SHORT WAVE NEWS

Short waves direct “Derby Day” traffic in
England—Pots and pans serve as plug-
in coils—Powerful new short-wave sta-
tion at Geneva for “League of Nations.”

Right — Unusual phote
tahen in England, show-
ing short-wave equipped
autogire Hying above po-
tice radio car, the plane
reporting the position of
“traftic snaris’” hack to
the rodio car, vwhich was
in  tough  with  police
headguarters.

P—p

e

Left—T1"ots and pans here
take the place of plug-
in coils— Roston comnmes
in on the bean pot” and
John Melicharek of GO0l
Center Strect, Houston,
Teans, reports that he is
Sl tryving to et wdava
on the coffee pot.”

Ahove—Array of short-wave nn-

tenn masts at the new League

in* shortawnve stn

I at Geneva, Switzer-

Innd: painted hiaek zind white
for the benefit of fllers.

.

S—
Right—Some short-wave trans-
mitter! A view of the short-
wave transmitier panels in the
new League of Nations' radio
station nt Genevan, Switzerland,

pr. £

i

M
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Consulting Physicist

Short Waves

By DR. IRVING J. SAXL

i, 6, above—I'rofessor Leon S, Theremin, inventor

of the induction music inxtrument,
nltimeter in plane cockpit just

® A STORMY night. Rain pours down

and the visibility is poor. A roaring
airplane can be heard near over the
earth. But the plane is invisible from
the ground, and so is the ground to the
pilot. The roar of the engine comes
nearer; it must now be only a few feet
over our heads. Then suddenly the plane
appears, landing in the next fraction of
a second in a perfectly smooth way, as
if it knew all the time just how far it
was above the ground. Human lives
seemed to be in danger because human
senses could not see the earth where the
plane had to come down. And still the
landing was a perfect one. How was
this done?

It is of major importance for the air-
plane pilot to know at any time his exact
distance from the ground. In flying by
instruments, the apparatus indicating the
altitude of the plane—the altimeter—is
continuously observed. While a mistake
in the direction of a plane is dangerous
enough. it can be corrected if noticed.
But if the pilot relies upon a wrong
altitude indication, only for a short time,
the plane crashes if it is near the ground.

Various methods therefore have been
devised for the purpose of measuring the
height of a plane over the ground, most
of them relating principally to the baro-
metri¢c determination of the weight of
air columns. This air pressure is less
at higher altitudes and greater at the
bottom of the air-ocean.

However, this determination of height
with the aid of fine bharometers, cali-
brated in feet, has serious drawbacks.
One is that a harometer shows just the
air pressure at a certain place. The
total amount of this pressure chanpges
in such a way that it cannot be forecast

with his radio A
hefore

plane fn Hight with

. Hight.

with perfect reliability. If the total air-
pressure is reduced, as for instance in a
barometric “low,” then the altimeter in
an airplane flying close to the ground
will still indicate a considerable distance
between the ground and the plane. As
poor visibility usually exists during baro-
metric “lows,”” the plane is in constant
danger. Just there, when exact knowl-
edge of the actual altitude is vital, the
altitude meter of the barometric type
is not fully reliable.

Now the development of radio science
has made possible the determination of
just these critical altitudes. It is now
possible to measure directly the distance
between plane and ground without any
dependency upon the difference in the
pressure of the air column above and
below the plane, or the changes in the
total air pressure, etc. In addition, irreg-
ularities of the earth surface are auto-
matically accounted for. For instance,
the actual distance is measured between
the plane and the mountain, not merely
the absolute air pressure.

A small instrument, about twice as
large as a match box, as shown in piec-
ture 4, is all that is necessary now for
reading directly the actual distances be-
tween the plane and the ground, con-
tinuously at any time. The radio alti-
meter can be inserted into the instrument
panel of the plane and indicates those
critical altitudes helow 200 feet which
are not indicated accurately by the baro-
metric altimeter.

The principle on which these deter-
minations are made is a well known one
with which almost any radio fan has
been confronted some time or other, It
is the fact that changes in the capacity—
and therefore in the frequency—of oscil-
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special
Theremin’s radlo height indieator.

antennn for operating Professor

lating systems occur if a variation in
the distance between such a system and
a grounded object is made. If a grounded
object, for instance, the hand of the ex-
perimenter, is placed near an oscillating
system, then this system is detuned no-
ticeably. If this system is one part of
an entire set that operates on the prin-
ciple on which the beat note oscillator
works, then this detuning will result in
a long drawn howl or a whistling which
is only too well known to anybody who
has worked with apparatus of this type.

Professor Leon S. Theremin, young
Russian wizard of wireless musical in-

Fig, +—Cloxe-up of Prof. Theremin’s ras

dio altimeter, the dinl of the meter heing

calibrated directly in feet. Note com-~
parative size to mateh-hox.
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Indicate Plane’s Altitude

Professor Theremin, who startled American audi-
ences with his “induction music” produced by vac-
uum tubes, has turned a new trick and produced
a “radio altimeter” which indicates the distance be-
tween the ground and a plane when about to land.

struments, has used this fact, which is
undesired as such in radio sets, to create
a new form of sound production, the
well known space-controlled instrument.
And it was again he who pierced deeper
into the basic facts which underly this
effect and found new application of the
phenomena in various fields where the
importance of high frequency oscillating
circuits did not appear at first sight.

One of these applications is the meas-
urement of distances by the aid of simi-
lar instruments. Naturally, if a sound
could be varied in its intensity and in
its pitch by the movement of an object
near an oscillating circuit, then, it is
obvious, this sound or this intensity can
be made a factor which indicates HOW
FAR THE OBJECT IS AWAY from the
oscillating circuit, The idea is clear,

For some years this phenomenon has
been used for the determination of very
small thicknesses, for instance, of paper.
Now, the genius of Theremin has made
it possible to use the same principle for
the exact determination of the critical
flying altitudes up to 200 feet.

How is the radio measurement of alti-
tude actually done? Where does the
factor of changes in the capacity enter
into these considerations?

For understanding this we have to
consider firstly what a plane over the
ground, or an antenna on this plane,
means physically. The plane and the
ground actually may be considered as
the two conducting plates of a huge con-
denser with a dielectric of air in between.
The capacity of this condenser is directly
proportional to the height of the top con-

ducting plate (the plane or the antenna)
over the ground.

In the Theremin system, an antenna
is supported on an insulated rod which
is attached to the front of one wing of
the airplane. Flying in different alti-

tudes, this antenna has a definite capac-
ity against ground. This capacity is only

@ DR. IRVING J. SAXL, Cunsulting Physleiat,

Scientist, Inventor. Lives in New York
City, Consultation practice in the various fields
uf radio, eleetro-ncousties and vacuum work.
Lecturer and associate niember at the New
School.  Member of Staff Museum of Sclence
and Industry In the City of New York, Exhibi-
tion on Color 1930. Member N, Y. Eieetrieal
Society. Author of scientific papers and con-
stantly contributing to various scientiflc publi-
cations and technical journals. Holds a great
number of patents and developments in the
electronie and other tines, among them : power-
ful radio tube for 18 centimeters wavelength
transmission and reception. An amplifier tube
for 3 meters wavelength,  ITmproved methods
for high speed communication ; new powerful
incandescent lamp ; new instruments for meas-
uring highest voltages: high efliciency ear-
phones, microphones and many more.

il i

Fix. 5—The complete nltimeter npparntus ns perfected hy Prof. Theremin, in-
cluding oxcillntor, rendy to he jnxtnlled in the fuxelnge of n plane. Thisx appariatus
is electrienlly connected with the height indlentlng meter, the meter being plnced
in front of the pilot on the cowl.
.
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dependent upon the distance of the plane
above the ground and changes in a defi-
nite way if the plane flies at different
altitudes.

The ground, on the other hand, con-
stitutes a second condenser together with
the conducting area of the airship itself.
The capacity of the antenna on the wing
of the plane against the airship will
therefore be a double one: first, the direct
capacity between antenna and plane,
which may be neglected because it re-
mains constant; and, second, the capacity
of the two condensers in series: the
capacity of the antenna against ground
Ca and the capacity of the plane against
ground Cp both put in series. (See Fig.
1.) As this change in the capacity is
small for each condenser—and becomes
smaller the higher the plane is above
the earth—two or even more condensers
(according to the number of separate
antenna systems used) have to be applied.

Changes in this capacity between the
double antenna system of the plane and
the ground are now used in the radio
altimeter to influence the freguency of
an oscillating circuit. The natural fre-
quency of this oscillating system will be
varied if the capacity of the system is
increased, as it is, for instance, when the
plane approaches the ground. While it
would be difficult to measure continu-
ously the changes in this small capacity
by one of the classical methods, it is
possible to control by it a wvariation in
the potential of the grid of a tube, which,
as such, determines the plate current.
(See Fig. 2.)

In this schematic arrangement the tube
1 generates oscillations in the circuit 2.
These are impressed by resistance coupl-
ing upon the grid of a second tube, 3.
It is now clear that the plate current in
this tube will depend upon the amplitude
of the oscillations impressed upon its
grid. This amplitude, however, depends
upon changes in the oscillating cirecuit.
While the part 2 of the latter remains
constant, changes in its natural fre-
quency will occur if the antenna system
4, which is inductively coupled to 2,
changes its electrical characteristics.
These factors are influenced by the dis-
tance of a grounded object from this
antenna. It is therefore obvious that
the distance between the earth and the
total oscillating system, acting primarily
upon the capacity against ground of the
antenna 4, will finally result in changes
in the plate current of the tube 3 which
can be measured with a fine milliamme-
ter 5, which is calibrated in feet distance
above the ground.

Another way of obtaining a similar
effect is shown in Fig. 3. In this case
the changes of the capacity of the an-
tenna system, 4 detune the oscillating
circuit 2, from which the energy is deliv-
ered to the filament of another radio
tube 6, into which a constant frequency
is fed from a transformer 7. From 6

(Continued on page 249)
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This portable S-tube superhet has the weight divided Into two ecases, gne contiaining’ the batteries and loud spenker.

S-TubePortable“AllWave”
Super-Het —550 to 15 Meters

By CLIFFORD E. DENTON

Just the receiving set you’ve waited for—uses eight 2-volt tubes; it has
weight of batteries and loud speaker distributed in two carrying cases.

® MANY readers have written request-
ing information on a two-volt receiver
for short-wave reception. This article
will describe a new receiver with a high
degree of sensitivity, excellent quality
and a power output of over 1.2 watts.
This receiver has many features not
found in the average short-wave “super.”
Among them are: tone control, which is
useful in reducing the effect of static
and other foreign noises; sensitivity con-
trol—actually the volume control, located
in the grid returns of the intermediate-
frequency aniplifier. The new variable-
mu type two-volt tubes are used in the
intermediate-frequency amplitier. These
are known as the 34 type tubes and im-
prove the characteristics of the I.LF. am-
plifier. The danger of distortion due to
detection at high signal levels is mini-
mized by the use of these tubes.
Regeneration is used in the first de-
tector circuit, improving the adjacent
channel selectivity. The benefit of 1e-
generatien in this circuit manifests itself
when the receiver is tuned to a station
some distance away and another station
on a nearby channel tends to swamp out
the desired station. This is particularly
noticeable when both stations are located
a considerable distance from the receiver
and on adjacent channels. Once the re-
generative feature has been tried on a
distance station the builder would not
build a short-wave set without it.

The detector circuit uses grid circuit
rectification in order that the maximum
sensitivity can be obtained.

In the oscillator circuit there is little
difference from any other standard cir-
cuit. Coupling between the oscillator and
detector stages is obtained by induction
between the oscillator and detector coils.
These coils should he mounted six inches
apart. Some cons.ructors may want to
lay the receiver out differently and shield
the coils in shield cans. If that is done the
secondary of the detector coil should have
turns added. These turns are to be
wound on the oscillator coil form to pro-
vide the coupling. The number of turns
for the various wavelength ranges will
be found in the coil table further on
in the text.

The intermediate-frequency amplifiers
provide the gain and stahility. This ve-
ceiver uses an intermediate frequency of
465 ke. This frequency was selected so
that the set could be tuned in the broad-
cast band. A lower frequency could
have been used if the frequencies above
1,500 ke. only were to be received.

Mention should be made of the isola-
tion of the grid return circuits of the
two intermediate stages. It will be noted
in the ecircuit diagram that a network
of resistors is used to provide the vari-
able bias for the '34 type tubes. As these
grid returns would have a circuit com-
men to both and a high impedance one
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at that, there would be a tendency for
instability which is avoided by the isola-
tion feature,

The second detector is of the plate
bend or power type and derives the bias
from the same “C” battery as the inter-
mediate-frequency amplifier. Isolation is
used here to decouple the second detector
fromthe intermediate-frequency amplifier.

The first audio stage has a resistance
coupled input and the output hooks into
the push-pull input transformer feeding
the push-pull output stage. The circuit
as far as the audio stage is concerned
is conventional,

The output stage uses two tubes in
push-pull and these are the two-volt out-
put pentedes, type '83. The power de-
veloped in this circuit for use in the
speaker is a little over 1.2 watts. This
is sufficient when used with a sensitive
magnetic speaker. A distinet innovation
is found in the speaker. The magnets
are wound for use with the pentodes and
the center tap is provided on the speaker
so that no output transformer has to be
used in the receiver, thus reducing the
weight of the receiver and saving money
on an expensive part.

The writer, as this went to press, re-
ceived information on a new tube manu-
factured by the National Carbon Co.,
which provides push-pull or class “B”
operation for two-volt filament operation.
This new tube is known as the '49. This
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‘This picture shovs interior of loud speaker and battery eabinet and also chassis view of receiver, whivh dits in similar cabloet,

new type zero bias tube has a low power
consumption filament rated at .12 am-
pere, which is much lower than the fila-
ment requirements of the '33. The power
output of this new tube in push-pull is
3.5 watts. While no practical informa-
tion will be given for the circuit and
parts for use with these tubes at this
time, it is hoped that the proper trans-
formers will be available for descripion
next month. If they are, a circuit with
full constants will be given so that the
builder will have a choice of output cir-
cuits.

Some readers may think that the use
of a screen grid second detector would
give better signals. Tests show that
while the signal strength is a little hetter
with the screen grid detector, the miero-

phonic tendencies of the ’32 when used
in portable receivers make the ’30 type
tube more satisfactory. The overall gain
of the receiver is so great that the ad-
ditional sensitivity of the screen grid sec-
ond detector is not needed.

The batteries are ecarried in the bhox
or case with the speaker. The use of a
separate box for the speaker is more
satisfactory, as it reduces the effect of
acoustic feedhack. Small tubes of this
type are great howlers and suitable pre-
cautions must be exercised when the set
is used at high amplification levels.

The coils are wound on isolantite forms.
Due to the grain on the surface of the
form it is easy to space wind the coils
by hand. Some may prefer switching
arrangements instead of plug-in coils,

but for simplicity and the minimum of
losses the plug-in system is the best.

The wavelength ranges of the five sets
of coils and the number of turns required
are as follows:

14 TO 30 METERS

Detector
Primary...... 4 turns No. 30 N.8.C.
Necondary. ... 7 turns No. 20 Knam.

5 turns No, 30 D.8.C.
Oacillulor

4 tnrns No. 20 11.8.C.

G tnrnsg No. 20 Enam.

Coupling...... 1 turn No. 20 Enam.

Detector secondary is space wound 6
turns to the inch with a winding length
of 135 inches scant.

Oscillator secondary is space wound 6

{(Continued on page 253)
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Wirlng diagram of Mr. Denton’s S-tube portable superhet which utilizes 2-volt tubes.
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The Short-Wave Megadyne

By HUGO GERNSBACK

The Megndyne

® RECENTLY, after quite a good deal

of experimenting, which covered a
term of several months, I devised a new
circuit which is termed the ‘“Megadyne”
circuit. (Megas, the Greek for “gtreat”;
dyne, Greek for ‘“‘power.”) The circuit
originally was devised by the author for
the broadcast band, and is unique in that
it is actually possible to operate a loud
speaker from a single tube.

To those interested in the broadcast
receiver, 1 refer to the July issue of
Rap10-CRAFT and my article entitled the
gl egadyne One-Tube Pentode Loudspealker

et.

Incidentally, this simple set, which
anyone can build, brought in stations
from Pittsburgh, Cleveland, Springfield,
Mass., Hartford, Conn., with good loud
speaker strength without any trouble.

The circuit is, to the best of my knowl-
edge, new in that the tube really works
“backwards.” In this circuit, I also make
use of my old Interflex idea, where the
crystal is inserted directly into the grid
circuit of the tube.

Having had such astonishing results
with this little set, I thought it worth-
while to devise one for short waves also.
Some modifications had to be made from
the original broadecast set, and the short-
wave set and its circuit are described in
these pages.

Of course, I do not claim loud speaker
strength on the Short Wave Megadyne,
but I do claim that the signals that you
get with this one-tube receiver are far
more powerful than from any circuit
which 1 have as yet tested or tried.

It may be possible in locations which
are superior to New York City to re-
ceive certain short-wave stations on the
loud speaker with the Short Wave Mega-
dyne, and if this is the case I certainly
would like to hear from those who have
tried the combination.

I have also given the specifications for
an extra coil termed “broadecast coil,”
which can be plugged in, in which case
the set becomes a one-tube loud speaker
type for broadcast purposes. However,

recelver rep-
resents t h ¢
culmination of
nearly ten
years resenrch
work by Mr.
Gernshack
and  we are
sure¢ that alk
short - wave

“hounds* will
he tickled plnk
with this ultra

etlicient an d
economicalre-
celver. T h ¢

Mcegadyne
uses but one
tube and moxst
stations ean
be brouxzht in
on  the loud
spenker with
it.

the tuning of this broadcast coil is some-
what broad, and the set eannot be used
in the proximity of a powerfu! broadcast
station. Out in the country, and away
from stations, it will perform excellently.

The Circuit

The Short Wave Megadyne circuit dif-
fers slightly from the original circuit of
the Megadyne for broadcast reception.
In the latter, regeneration was obtained
by connecting the tickler coil in the con-
trol grid eircuit of the tube and coupling
this coil to the input coil, which was

The Short Wave Megadyne One-
Tube Pentode Set is an adaptation
of the author’s Megadyne One-Tube
Loudspeaker Set for broadcast re-
ception. While the author does not
claim that stations are received gen-
erally with loud speaker strength,
still we have actually listened to
'phone broadcasts of a great number
of eastern amateurs, all of which
were received with fair loud speaker
strength; this, in New York City,
where short-wave conditions are
none too good. The author would
be happy to hear from those who
have built this really remarkable set.

connected in the screen grid circuit. The
sereen grid in the Megadyne is used as
a control grid.

In the Short Wave Megadyne, regen-
eration is obtained in the conventional
manner, with the tickler coil in the plate
circuit. This gave better control of re-
generation, which was found more criti-
cal for short-wave reception when a num-
ber of plug-in coils were used with fixed
tickler windings than for broadcast re-
ception with a single tuner with a vari-
able tickler winding.

The elementary circuit is shown in
Fig. 1. It employs a type '38 pentode
tube (although any pentode or any
screen-grid tube has been found satis-
factory). The tube is connected as a

ltear chassis view of the short-wave Megadyne, as perfected by Mr. Gernsback,

www.americanradiohistorv.com


www.americanradiohistory.com

SHORT WAVE CRAFT for AUGUST, 1932

i :
28 TURNS Y
N2 34 i‘/_
ENAMEL -
WIRE
CLOSE

WOUND-

126 TURNS
N2 28
ENAMEL

WIRE
CLOSE
WOUND

200 TO 510
METER COIL

—

Above—Winding d«datn for Octeeonil, or

simmllar shaped form, having sullieient

inductanece to cover the hroadeast band
with M 15-mf. condenser.

right—Pictuere dingram which any-
can casily follow in hunilding the
short-wave Megadyne,

At
one

space-charge regenerative detector; that
is, the control grid is connected to a
plus potential of 6 to 10%: volts with
respect to the negative side of the fila-
ment or cathode and the screen-grid is
then used as a control grid. The plate
potential may be 90 volts, although as
low as 45 gives satisfactory results.
These voltages may vary when other
tvpes of tubes are used.

A distinctive feature of this circuit
is the use of a fixed crystal detector (D)
connected in series with the (screen)
grid of the tube, as shown; its use con-
siderably improves the volume of the
signals. It acts as a rectifier and there-
fore feeds a rectified or audio frequency
signal to the input of the tuhe so that
the tube serves the dual purpose of func-
tioning as a regenerative R.F. amplifier
and an audio amplifier. The method of
controlling regeneration and the general
method of tuning the circuits may be
any of the several standard varieties
now employed for short-wave work. With
the use of plug-in coils with fixed coupl-
ing between plate and grid circuits a
variahle resistance or capacity regenera-
tion control is essential. The former
method is employed in this particular
circuit, as it gives a more uniform con-
trol.

Construction of Set
As shown in the photographic illustra-
tions, the set was built in a very simple
manner in order to prove the efficiency
of the cireuit and also allow for making
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any changes in the wiring, if necessary,
for experimental work. A metal panel
8 x 4% inches, mounted on a half-inch
basehoard 8 x 6 inches, forms the frame-
work of the chassis. The use of a metal
panel is recommended, as it eliminates
hand capacity.

On the panel are mounted a 10-ohm
filament rheostat, R1, which also serves
the purpose of opening the filament cir-
cuit when in the “off” position; a 400-
ohm potentiometer, R2 (mounted at the
left) which controls regeneration; and
a .00014 mf. midget variable condenser,
C2, for tuning the various wave bands.
A vernier dial is used on the tuning
condenser.

On the baseboard are mounted seven
terminals, a home-made antenna series
condenser, Cl, a four- and five-prong
socket, grid condenser, C4, crystal, shunt
crystal condenser, C3, and hypass con-
denser, C5. The location of the various
parts is clearly shown in the illustra-
tions, The pig-tail grid leak, R, is
mounted directly on the tube socket.

The antenna series condenser com-
prises a metal plate, 1% x 1% inches,
mounted flat on the board and held by
the screw that fastens the antenna ter-
minal. The other plate of the condenser
is 1 inch wide and 2% inches long and
is bent around the edge of the baseboard
and held in place with a wood serew.
Between the two plates is placed a sheet
of mica. The upper plate tends te spring
out and is held down with a screw, the
turning of which varies the capacity.

The shunt condenser across the crystal
detector was found necessary to act as
a by-pass across the crystal and allow
the R.F. currents to pass through to the
grid of the tube and maintain oscilla-
tion. The lower the capacity required
to maintain oscillation the better. Since
this may vary with different coils in the
circuit, an adjustable condenser having
a maximum capacity of .001 mf. is em-
ployed.

Two metal contact springs from an
old vacuum tube socket, mounted on the
shunt crystal condenser as illustrated,
are used to support and make connection
to the crystal detector. This allows the
detector to be quickly removed and re-
placed with a different one, or reversed.
It has heen found that the polarity of
the detector is sometimes important.

The 400-ohm potentiometer that con-
trols rvegeneration is connected directly
across the tickler winding of the plug-in
coil. The center connection of this po-
tentiometer is connected to plus “B”, and
since it is at high potential, the shaft
of the potentiometer must be insulated
from the contact arm or any of the
terminals. Some makes of potentiometers,
such ‘as the one used, have insulated
shafts and can be mounted on grounded
metal panels.

The complete wiring of the set is
shown in Fig. 2. The various parts are
lettered to correspond with the lettering
in the other illustrations and in the list
of parts, so that the builder will have

(Continued on page 246)
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;\Imw-—.\lr._ Mauaigret's short-wave converter,
which won “first prize” in the May contest,

® IT IS now generally agreed among

sea-going wireless operators that some
kind of short-wave set is an every-day
necessity on board ship for receiving
weather reports, time signals and press,
(the Big 3), especially if the vessel is
plying between foreign ports where the
distance off the coast becomes too great
for long wave reception, and more espe-
cially when static interference is heavy,
as is continually evidenced in tropical
waters.

Moreover, many operators do not wish
to invest a large sum of money in some
elaborate four or five tube receiver;
neither have they room for such sets,
because some wireless quarters are very
“diminutive” and here’s one fellow that
knows!

Because of these facts, the Pee-Wee
Marine S.W. Adapter was designed pri-
marily to meet the needs and require-
ments of the ship radioman. It embodies
portability and top-notch efficiency plus
compact sturdiness. The fact that all
moving parts are enclosed gives it free-
dom from exposure, making it practically
“weather-proof,” a very important fea-
ture for ship use. It will readily accom-
plish the same results as very much

Left—Detnils for making aluminum eahinet
for Mr, Maigret's short-wave converter.
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Won by LOUIS J. MAIGRET, New York City.

larger and more cumbersome short-wave
equipment and that’s something worth
considering whenever moving day comes
around.

The Pee-Wee is such a versatile little
fellow that it need not only go to sea,
but can also be a “landlubber.” It will
become a valuable piece of apparatus to
any short-wave enthusiast “ashore” and
many hams will probably be anxious to
add it to their ever-increasing collections.
Automobile radio owners may also find
it a fit and useful adjunct to their pres-
ent fine receivers. Tests have shown that
it operates equally well on D.C. and bat-
tery operated sets with but 45 volts plate

Interlor view of the Maigret “first prize’
short-wave converter. with one of the
plug-in eoils in pluce,

potential. The author has had no op-
portunity to try the adapter with an
A.C. receiver and would be interested to
learn the results of any such attempt.

Used in connection with a standard
marine two-stage amplifier on shipboard,
the Pee-Wee delivers exceedingly loud
signals and makes loud-speaker opera-
tion possible on many code and broad-
casting stations; this with only 45 volts
on the plate and three —'01A tubes.

The Circuit Used

The circuit is at once simple and popu-
lar, consisting of a plain regenerative
detector with a variable capacity coupled
antenna and variable capacity regenera-
tion control. Midget variable condensers

(Continued on page 239)
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SECOND PRIZE~—~$25.00 Wonby ARNO WILKINS, Reading, Pa.

® THE short-wave converter here de-

seribed 1s about as simple as one
may be and still give results. A simpler
one, using only one tube as an oscillator,
may be built, but will give satisfactory
results only on broadcast sets using an
untuned first R.F. stage.

This converter uses an untuned first
detector or mixing tube. The antenna
is connected directly to the grid of the
mixing tube, the only other connection

THIRD PRIZE~$12.50

® THIS adapter is very simple to make,

requiring only about two hours of
work. The parts are put as close to-
gether as possible to cut down “floor
space.” Connect it asz shown, reducing
the length of the wires as much as pos-
sible. The tube (an old one) is inserted,
and the 48-to-50 meter ceoil put in place
after the slide resistance (R4) has been
adjusted to give 175 to 185 volts on the
plate of the '24 tube when 6 or 8 milli-
amperes are flowing. The resistance R3
(which is much too high as wound) is
decreased; soon a happy medium is found
and the “Midget Marvel” should do its
stuff. This adapter seems to work better

#Third prize” winner—another short-wave converter.

.

The two photos herewith show front and inside view of “second

prive

to this being a 250,000-chm resistor to
ground for biasing. The customary an-
tenna coupling condenser and grid-leak
condenser have been omitted, as they
only offer resistance to the incoming
signal, The usual choke and condenser
output is used, as without this the con-
verter could only be used with broadcast
sets having an ungrounded first R.FF. coil
primary.

The screen-grid tube as mixer is used,

winner—a S.W.

converter huilt in a “haking pan?’
as its operation is more certain than a
triode. No bias resistor is necessary in
the cathode lead. A 25,000-ohm resistor
is used for screen-grid voltage, but the
customary filter condenser is omitted, as
this allows a slight amount of regenera-
tion in the mixer, thus increasing velume.
1f desived, the screen grid may be tied
directly to B, but volume is somewhat
decreased.

(Continued on page 242)
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with T.R.F. sets, and during the last
three or four months has been bringing
in the VK’s, G’s, H’s, L'’s, VE’s when
some short and long wave combinations
couldn’t touch them. In this town we
have several of these adapters, construct-
ed from my drawings, which have made
some very good records and have heen
sold for about $15.00, giving the con-
structors $10.00 for two hours work. All
the tubes used are old tubes given to us
by dealers—another use for old tubes.
This cireuit and the arrangement of
parts were developed by the writer and
various models for fitting into sets, under
and on top of sets have been built during

Won by H. A. STAATS, Aliquippa, Pa.

P N e T i

the last five months. This set first started
to work December 20, 1931, and has been
very successful since then.

We are now ready to wind the coils,
They are all wound in the same direc-
tion and Neo. 22 D.C.C. copper wire is
used.

Spacing Be-

Meters i1 L2 tween Cotls
20 5 5 15
40 8 8 14
70 12 12 1%

All wiring is done with push-back wire
and flex. wire; all joints soldered.
(Continued on page 242)
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Wiring dingram for the “third prize” short-wave converter.
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Reducing Noise on

By ARTHUR
H. LYNCH

® A RECENT investigation which has

taken me over a four-thousand mile
automobile trip and which has given me
a real view of the important subject of
background noise elimination is to be re-
corded briefly. I will give you the views
of some of the experts who have been
good enough to let me have the benefit
of their experience, so that I could com-
municate it to you. In many cases this
interest has been purely academic, but
you are also to have the very practical
views of such men as the radio buyer of
one of the largest chain of department
stores in the world. [ will try, with the
aid of the accompanying diagrams, to
give you the essential elements for a suit-
able system. From this outline, you will
be able to have a reasonable understand-
ing of the subject and will be better able
to apply the principles to your own
needs.

At the outset, may I say that there is
a great deal of misinformation being cir-
culated on this important subject. It is
generally assumed that any system of
noise reduction will operate on all wave-
lengths, if it operates at all, It is also
agsumed that most systems of this na-
ture are very much the same. It is im-
possible to cover the entire subject in a
single magazine article, when it is con-
sidered that entire volumes have been
written around it.

More or Less in Review

Possibly there has been no more ardent
crusader in the cause of noise reduction
than Mr. Tobe Deutschman. He has
been able to secure the co-operation of
many of the radio publications, the man-
ufacturers and even the more progressive
electric light companies in his campaign
for the elimination of man-made static.
He has developed little gadgets which
may be attached to all manner of noise
producers, such as the ordinary vacuum
cleaner, dictating machines, electric
flashers and even automatic elevator sys-
tems. This method of killing the inter-
ference at its source is very helpful, but
it is sometimes very difficult to find the
source. It is doubtful that you would
be able to attach noise eliminators to all
Your neighbors’ oil burners, ice boxes,
ete. I do not mean that these devices
should not be applied where it is pos-
sible to locate the interference—they
most certainly should. We all look to
the_day when manufacturers of electric
devices for the home will not sell them
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Short Wave Aerials

without making these simple noise elim-
inators part of the original equipment,

The_subject of noise reduction has
been given attention and some very con-
structive suggestions have been intro-
duced by Mr. Van Dyck, who now di-
rects the technical affairs of the R. C. A.
patent department; Prof, L. A. Hazel-
tine, the inventor of the Neutrodyne re-
ceiver; and George Furness, associat-
ed with National Carbon Company,
as well as Dr. Alfred N. Goldsmitﬁ,
vice-president in charge of engineering
of the R. C. A. In fact, I had the
honor of being a member of the inter-
ference elimination committee which was
formed a few years ago and which in-
cluded most of the above gentlemen, The
subject of eliminating background racket
is by no means new; it is as old as radio.
Some of the systems which are being
hailed as new and which are all covered
over with a lot of pseudo-scientific bally-
hoo are as old as radio, but that is an-
ocher story.

Where the Two Plans Differ

In nearly every case the attempt to
reduce interference has been to kill the
effect of the interference at its source.
There have been exceptions, but, in gen-
eral, that statement is quite true. Very
little general attention has been given
to the subject of reducine interference
Iy means of improved antenna systems.
Here, again, there have been outstand-
ing exceptions, such as the antenna sys-
tems developed by the R. C. A., Amy,
Aceves and King; the General Motors
Radio Corporation; Silver-Marshal] and
the recent vigorous campaign which has
been undertaken by the Kolster Radio
Corporation. In most of the preliminary
work along this line, the antenna systems
have been rather complicated and many
of them have been designed for use in
connection with a grouo of broadcast re-
ceivers, rather than having been designed
to meet the needs of the short wave and
television experimenter.

In the application of any of the noise
reducing antenna systems a few facts
which are very helpful and important
are often misinterpreted. For instance,
it is sometimes thought that the intro-
duction of this or that type of antenna
system is all that is necessary to kill
all interference. Slight reflection will
indicate the error in such a conclusion,

L.et us suppose that a rather sensitive

(Continued on page 243)
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How to Become a Radio Amateur

By JOHN L. REINARTZ

Adding the Vacuum Tube to Your Receiver

No. 2 of a Series

® IN the first article we told how to

build a receiver that used a crystal
detector. This set, while good for local
stations up to a distance of 25 miles,
is hardly satisfactory for cross country
reception. This can only be accomplished
with the aid of a vacuum tube as a de-
tector. We designed the receiver so that
we can with very little trouble and ex-
pense:add a vacuum tube to it. This will
make the receiver much more sensitive
than it could possibly be when we used
a crystal detector.

You will remember that when we con-
nected the coil in the receiver to all the
switeh points and to the tuning con-
densers, we left one portion of the coil
unused, also the three binding posts at
the top of the panel. These we will now
make use of. We also change one con-
nection to the right-hand condenser look-
ing at the rear of the panel. The con-
denser we used across the phones will
come in handy as a grid condenser. The
only things we will have to buy will be
a socket, a 6-ohm filament rheostat, four
dry cells, a 45-volt “B” battery, a 2-
megohm grid leak and holder or mount-
ing and a type '01-A vacuum tube. These
things we will connect in the manner
shown in Fig. 1. It will be noticed that
the condenser we used as a primary tun-
ing condenser in the crystal set is now
used as a regeneration control condenser
and connects between the aerial wire
and switeh point number four of the
set in the upper right-hand side when
locking at the rear of the panel, while
the switch lever of that set of switch
points now connects with the plate con-
nection on the socket for the tube.

The socket we will mount on the base-
board just back of the coil; all connec-
tions to it wiil then be as short as we
can get them. The lever of the left-
hand set of switch points, looking at
the rear of the panel, now ccnnects to
the grid condenser and grid leak instead
of to the binding post at the top left
corner of the panel, and from the grid
condenser and grid leak the connection
continues to the grid connection on the
socket. Still looking at the rear of the
panel, we connect the upper binding post
in the left-hand corner to a choke coil
made up on a form an ineh in diameter
and three inches long and having a single
layer of No. 28 or 30 double cotton cov-
ered magnet wire on it, the other end
of this choke coil connecting with the
plate connection on the tube socket. The
binding post under the one we have just
used connects with the top binding post
of the two that we have added in the
lower ieft-hand corner of the panel, the
bottom binding post of this set conect-
ing with the bottom binding post of the
two that we have added in the right-hand
corner at the bottom of the panel.

This same connection continues to the

bottom binding post in the upper right-
hand corner and also to the positive fila-
ment connection on the tube socket, the
negative connection on the tube and
socket connecting to the upper binding
post of the two in the lower right-hand
corner, having in series with it a 6-ohm
rheostat for controlling the current to
the filament of the tube. Our connections
are now all made and it is only necessary
to connect our aerial, ground, phones
and “A” and “B” batteries to the front
of the panel, which now looks as in Fig.
2. The “A” battery consists of four dry
cells connected in series and the “B”
battery is a 45-volt battery of any good
make. A large size is desirable.

To tune the receiver we use the right-
hand condenser, while the left-hand con-
denser is used to gently bring the re-
generation up to a point where the re-
ception is loudest, yet clear. If we use
too much regeneration the received sig-
nal, be it voice or musie, will get “burry,”
so we reduce the regeneration down to
the point where we have the best signal
strength and still have good quality.
Should we turn the regeneration con-
denser too far we will get only a musi-
cal note, the pitch of the note depending
on the difference in frequency between
the station signal and the frequency gen-
erated by the receiver itself. When in
that state of oscillation the receiver is
used by amateurs to copy code.

The switch lever in the center of the
panel is placed on that switch point which
by trial gives the best results as to signal
strength and sharpness of tuning. The
longer your aerial, the fewer turns you
need in the aerial tuning coil. Start off
by using the middle switch point and
trying first one and then the other on
each side of it, retuning with the tuning
condensev slightly each time to get the
best adjustment. The upper right set
of switch points is to make larger wave-

length changes, the lowest switch point
being for the 100-meter range and the
third upper for the longer waves around
500 meters. The upper left set of switch
point is for the control of regeneration,
being set by trial. If the regeneration
condenser has to be turned nearly all
the way in, use the lower of the four
points. The best setting is where regen-
eration occurs near the center of the
dial. A little experience will enable you
to find the best setting.

There are times when we wish to tune
to frequencies other than those the coil
is built for. To be able to do this we
have provided three binding posts at the
top of the panel. You will notice that
two switch levers have one switch point
that conneets with one binding post, the
one in the center of the panel being to
the extreme right and the other being
the top switch point. When we wish to
use these binding posts we connect to
them a coil made up as follows: On a
three-inch diameter cardboard tube wind
with No. 24 magnet wire, in a jumble
fashion, 15 turns, make a loop for a
connection, wind 45 turns and finish; call
the start of the coil one, the loop two,
and the end three; connect from left to
right to the binding posts, one, two,
three. Place the switeh levers on the
points that connect with these binding

(Continued on page 249)
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The Rotorit Crystal Detector

Circuit for Short Waves
By R. WILLIAM TANNER

® A NEW erystal detector has made its

appearance in this country under the
‘name of Rotorit. It is a product of
chemical synthesis and an invention of
Dr. Hugo Graf, of the German Tele-
funken Co. The Rotorit is an extremely
sensitive device and is highly stable, the
crystal having at least 40,000 receptive
points. The rectifying unit itself is ap-
proximately 3% inch in diameter by %
inch long, and, when mounted in the
Rotordetector, is capable of being rotated
so that the contact wire can cover any
point. The contact wire can be adjusted
either up or down by means of a small
knob on the top of the unit. The pres-
sure of the contact wire upon the rec-
tifying unit is also adjustable by means
of a small lever at the lower end of the
detector mounting, These three adjust-
ments make it possible to obtain the best
rectifying action at all times while re-
ceiving.

The Rotordetector is provided with
jacks and plugs for easy mounting and
the small dimensions, 2 inches high by
1% inches in diameter, make for com-
pactness.

The writer obtained one of these new
crystal detectors in order to work out
the design of a sensitive short-wave re-

The author claims better quality and other features for
this novel short wave receiver circuit, in which a crystal
detector is used and benefits of regeneration are afforded
by a separate regeneration tube. Mr. Tanner states that
the selectivity and sensitivity are very satisfactory.

ceiver. The circuit is depicted in Fig. 1.
A total of five tubes, plus a '80 rectifier,
is employed, a '35 (or ’51) untuned R.F.
stage, a '35 (or ’51) tuned R.F. a '27
regeneration tube, 24 first A.F. and a
pentode power stage.

The antenna is coupled to the first R.F.
grid through a choke, L. The plate cir-
cuit of the first R.F. is tuned and coupled
to the second R.F. grid through a very
small condenser, C2. The second R.F.
plate is also tuned and coupled to the
crystal detector through another small
condenser, C3.

The plate of the second R.F. is also
coupled to the grid of a separate regen-
eration tube, which is controlled by the
variable resistor R4. The tickler, L3, in
the regeneration tube plate circuit is
wound on the same form as the R.F.
plate coil L2.
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The output of the crystal detector is
filtered, allowing the R.F. current to go
to ground and the A.F. current to feed
into the screen grid A.F. stage through
a transformer, T2. The first A.F. tube
is resistance-coupled to the grid of the
pentode power stage. A dynamic speaker
is employed, the 2,500-ohm field being
made a part of the filter in the power
pack.

Before going into the constructional
details, it would be well to answer a
question which would arise in the minds
of some readers. That question is: why
use a crystal detector and a separate
regeneration tube when this tube could
function both for detection and regenera-
tion? When a tube detector is brought
up to and beyond the point of oscilla-
tion, an audio how! is generally the re-

{Continued on page 247)
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The “Newark”
Short-Wave
Converter

This converter uses three tubes including
an oscillator plus an 80 rectifier. Plug-in
coils are used to change wave bands and
a stage of LF. amplification is included.

By M. HARVEY GERNSBACK

® THE last year has seen the develop-

ment of the short-wave converter,
operating on the super-heterodyne prin-
ciple, to a high degree of simplicity. In
the converter here described the conven-
tional arrangement of using two sepa-
rate coil forms, one for the modulator
tube and one for the oscillator tube, has
been simplified by placing the two coils
on one form. By using this method it
is necessary to change only one coil when
tuning to a different wavelength band.

The converter contains, in addition, a
stage of I.LF. amplification. The chassis
utilizes four tubes in all: a modulator,
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Appeariance of the short wave converter chassis.

converter is sharply tuned and has a
high gain, It should not be thought of
merely as a coupling stage, as it materi-
ally adds to the sensitivity and selectivity
ef the whole system. The resonant fre-
quency of the I.F. stage can be varied
hetween 900 kc. and 1,100 ke. by adjust-
ing the trimmer condenser CI1, located
at the back of the chassis. This opera-
tion is performed by means of a wooden
screw driver. For best results, the cir-
cuit should be resonated in the vicinity

an oscillator, an intermediate frequency

The converter Is housed in n very

amplifier and a rectifier. neat eabinet,
The use of the rectifier tube in con- ®
junction with the built-in power unit Coil Winding Dat
makes the converter independent of the ot in m'g ata
broadecast receiver supply. Type  Wire Range,
. i Coil Turns Winding Size  meters
Three plug-in coils are used to cover 1 Ant. 10, Mod. 34, Tight .
the short-wave range. Only one coil is I'late 13, Grid 20 wound No. 24 80-200
changed when shifting from one band to 2 Ant. 9. Mad. 20. Tight - .
another; there are six contacts on each I'late 11, Grid 13 wound No. 22 46-85
coil forni. Five of the contacts are made & Ant. 8 Mod. 7. Spacing
- . I'late 8, Grid 7 «of 1wire
through a five-prong UY base on the coil thickness No.22 1549

forms, while the sixth contact is made
through a spectal wiping contact on the
side of the coil form.

The forms are tubular, with an out-

Coupling between the oscillator and
the modulator circuits is effected by in-
troducing the oscillator output into the
modulater circuit through the screen grid

side diameter of 1% inches and a length of the modulator tube. The stage of
of 2% inches. I.LF. amplification incorporated in the
'q7 DPDT.
»» ANT.ON SET.
/O8I ATOR BroaDcast 4 r—‘_‘:_l ¢suorz1-wwe
{ 00014~ 10MMF = 140 100.000
: [00015-MF. )
el e £M% '35 saovn  bh TamE, '35 2a0v 008
ANTENNA 4 1 v 31?21
COIL C‘ 1 REC. SW.
e
ngnchr B L ‘f x %
TS 0.1'MF[ 200 OHMS [ L4 —
T < ; z ! \GDV ru.-...
DSCILLATOR v vy
INTERMEDIATE 25000
A= ‘;E '27 ' EREQUENCY orims
¢ TRANS. e — C
C 0.L-MF
DSCILLATOR vz X J
GRID — |7
oIl 2.5v o
x | uov,
= N1500 OHMS A.C. 60~

Diagram of the connections used In the Newark Short Wave Converter which fn-

cludes an LK.

stage,
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of 1,000 ke., as highest amplification will
be obtained from the I.F. amplifier at
this frequency. However, if there is a
strong broadcast signal operating on this
frequency, any other frequency between
900 and 1,100 ke. may be selected by
properly adjusting condenser Cl.

Coil Winding Data for I. F. Transformer
and R. F. Choke

ILF. Transformer: Form 1%” x 3".
Primary, 700 turns No. 36 single silk
enameled wire. Secondary, 130 turns No.
28 enameled wire.

There is no inductive coupling between
primary and secondary; all coupling be-
tween these coils is effected by a 10 to
15 mmf. condenser.

R.F. Choke: 300 turn duo-lateral.
36 single silk enameled wire.

No.

Controls

The main tuning control is located at
the center of the front panel, at the left
is the modulator tuning knob used for
vernier adjustments. On the right side
is another knob controlling a D.P.D.T.
switch. Under the main tuning control
is the power supply switch.

The function of the D.P.D.T. switch is
to connect the aerial to the converter’s
input and the converter’s output to the
broadeast receiver when the switch is at
one position, or to connect the aerial di-
rectly to the broadcast receiver and to
disconnect the converter when the switch
is in its alternate position. The use of
this switch makes it unnecessary to
change the aerial wire from the con-
verter to the broadcast receiver every-
time the converter is turned off. The
switch performs this operation.

(Continued on payge 245)
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10 Watt

SHORT WAVE CRAFT for AUGUST, 1932

The Universal Transmitter designed by Messrs. Werner and Blair is ex-
ceedingly efficient. The following are a few of the stations worked during
the first week the transmitter was on the air: EARI116 (Spain), 40-meter
C.W.; W4IU (North Carolina), 160-meter phone; W8ACI (Pennsylvania),
160-meter phone; W7LZ (Oregon), 40-meter CW.; W2ZZAT, Expedition
in Yucatan, kept schedule on 80-meter C.W. Although the output of this
transmitter is only 10 watts, it is capable of reaching out to very great

distances, not only on C.W. but also on phone.

Incidentally, this job is

light, compact, and comparatively inexpensive.

® THE low power universal transmit-

ter described in this article represents
the most advanced design for this class
of equipment. The circuit employs a '24
speech amplifier, resistance coupled to a
pentode meodulator which feeds into a
pentode oscillator. The rectifier is a full-
wave ‘80 type tube. The output of this
transmitter is rated at 10 watts. The

power equipment specified has a 75 per
cent overload safety factor. The antenna
system is of the absorption type. The
oscillator is of the well-known Hartley
design, with slight modifications, readily
noted from the schematic diagram. The
Heising or plate modulation system is
used. An important feature of the de-
sign is the fact that one power supply

mitter.
from C.W.

prentodes. one
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The fair ses cnn enjoy n
short-wave PHONE trans-
mitter, 'The 10-watt trans-
mitter here described hax
carried volee nnd code hun-
dreds of miles.

C. W. or Phone Transmitter
By G. LEONARD WERNER

and a single source of bias are used
throughout.

A convenient switch on the front panel
permits rapid change from C.W. to phone,
The switch, when on “phone,” shorts the
key and cuts in the modulator. When at
the “C.W.” position, it cuts cut the modu-
lator and speech amplifier, so that only
the oscillator is used, with key control.
A calibrated listening monitor or a wave-
meter should be used to check the wave-
length accuracy.

The transmitter is tuned by means of
two .000365-mf. condensers, one being
used in the tank circuit and the other
one in the antenna circuit. Resonance
is brought about by increasing or de-
creasing the capacity of the plate con-
denser (27). It will be found that when
using any band from 20 to 160 meters,
tuning to the wavelength desired is at-
tained with the greatest ease and facil-

The photosy ahove and at left illustrate the slmple. business-
like appearance of the 10-watt universal short-wave trans-
It ix provided swith simple switcehes for changing
(eodle) to phone transmission.
such ax those employed in receivers are used, viz.: two PZ
‘24 wmereen Erid tube and an

Ordinary tubex

‘80 rectifier.

t
»

L
s
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The 10-watt C.W. or phone transmitter is shoswn in schematie form above. together with details of the supporting frame
and askembly,
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The drawing herewith eontainy the
winding data for counstruction of the
various coils wsed in the 10-watt
nniversal C.W. or phone transmitter
here deserihed. Full detailed instrae-
tiony are wiven In the driwing:

compaaying this artiele, and swhile
this jobh is not erystal-controlled, for
those whose pockethook permits the
laxury of o erystal oscillator for
aintaining frequency sta ity, they
refer to the artiele by John
Brennan, Jr., deseribed in the last
issue of SHORT WAVE CRAITF.  The

cost of the parts for build
transmitier is very swanll, ¢o
to the ellicieney nnd powe

of the yesulting transmitter,

ity. It is simply a matter of plugging in
the coil for the band desired, attaching
the negative return clip “C"” to coil No. 1
near the grid end and tuning the con-
denser to the resonant point. At this
time, it will be noted that the milliam-
meter will show a reading of from 20 to
30 mils. While performing this opera-
tion, the antenna should be disconnected
from the transmitter. By varying the
position of clip “C,” either nearer to or
further away from the grid end of the
coil, it is possible to locate the point of
maximum efficiency actually reached when
the current drain is between 20 and 30
mils. After this is done, compensation
must he made still further, by tuning
the plate condenser. If crystal control
is desired, this may be added by changing
the oscillator circuit as shown in Fig. 4
in the July issue of SHORT Wave CRAFT,
on page 146.

The antenna coil, as described, will
operate efliciently for 20, 40 and 80 me-
ters. For 160 meters a larger coil must
be substituted, wound according to the
directions given in Table No. 1. The
variable condensers (27 and 31) can be
used to tune all coils from 20 to 160
meters. As mentioned above, the an-
tenna system is of the absorption type.
For an efficient means of tuning the
antenna circuit to resonance with the
plate circuit, the following is suggested:
Rotate the antenna coil 2 about three-
quarters of the way out of the maximum-
coupling field. This coil is arranged on
swivels, so that it can be moved through
an angle of 90 degrees. When directly
opposite coil 1, maximum coupling is at-
tained. Then, starting from minimum
capacity, slowly turn the antenna con-
denser (31) until the milliammeter read-
ing increases slightly. Of course, tuning
of the antenna eircuit must be done with
the antenna connected. Incidentally, this
transmitter can be worked on most types
of amateur antennas.

Next, for still greater absorption into

the antenna itself, place the antenna
coil into a position almost even with the
tank coil and turn the antenna condenser
until a position of maximum current is
shown. Then slightly detune the an-
tenna condenser so that there is a de-
crease of 15 per cent in the current
indicated.

The universal 10-watt transmitter is
built on a rugged aluminum frame, 10
inches wide by 14 inches high by 9 inches
deep. The microphone and the key are
connected to binding posts at the back
of the transmitter. The frame is ground-
ed, while the antenna is connected to a
binding post located alongside of con-
denser (31). The switch for changing
over from phone to C.W. is conveniently
located on the front panel. This panel
also carries the milliammeter, the micro-
phone gain control, the tuning dials for
the variable condensers (27 and 31), and
the microphone and line switches.

In constructing the transmitter, the
first step is to assemble the framework.
The four upright aluminum angles are
rigidly bolted to the various horizontal
angles, using the triangular aluminum
supports at each junction as shown in
the illustrations. There are twenty of
these triangular supports, each fastened
with two small belts, thus making a total
of 40 bolts used in the framework, not
counting the ten machine screws used
in fastening the panel.

The 10 x 14 x % inch bakelite panel
is next drilled for the meter, the flush
toggle switch, the change-over switch and
the gain control potentiometer, and these
parts are mounted. Holes are also drilled
for mounting the two variable condensers
and these are also fastened to the bhack
of the panel. The panel is then secured
to the aluminum framework.

A hottom baseboard. 9% x 8% x Y%
inch, is next fitted within the aluminum
framework. This is not fastened down,
however, until the various parts have
heen mounted on it. In other words, the
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180 TURNS
N2 30 S5.C. WIRE

SPECIAL RF COIL N2 3

coiL N22 [T E v
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FORM 2, X
9 TURNS N2.12 ',_L'.‘! E
ENAM. WIRE s

RIGHT

NOTE:

FOR 16D METERS 18 TURNS N212
ENAM. WIRE, FORM 22" DIA. X 35LONG.

parts are mounted on the bhoard first
and it is then placed in position inside
the framework and fastened securely in
place. The illustrations show the loca-
tion of the power transformer (40), mi-
crophone transformer (6), electrolytic
condenser (39), sockets (11) and (37),
and various other components which go
on this baseboard. Note that the upright
shelf “D" is supported at the rear of
the bottom baseboard by two small right-
angle brackets,

Shelf “A" is prepared next. This con-
sists of a piece of bakelite, 55 x 10 x 14
inch thick. Sockets (22) and (17) are
mounted at the rear of this shelf, as
shown. This shelf also carries the grid
leak (26), the grid blocking condenser
(25), the plate blocking condenser (28),
and the R.F. choke 3. Modulation audio
choke (18) is fastened to the bottom of
shelf “A.” The support posts for shelf
“C” are fastened to the front part of
shelf “A” as indicated in the sketch.
These posts consist of pieces of brass
tubing, %4 inch in diameter and 2%
inches high. Shelf “C” consists of a
piece of bakelite 7% x 1 x 1% inch thick.
This shelf is used to carry the tank coil
(coil 1) and the antenna coil (coil 2).
Pin-jacks are provided for the tank coil,
as this is a plug-in coil. As mentioned
previously, four different coils are used
for 20, 40, 80 and 160 meter bands re-
spectively. The antenna coil is not of
the plug-in type but is arranged so that
it can be rotated away from the tank
coil. This is accomplished in a simple
manner by using four small right-angles,
two fastened to the shelf and two fas-
tened to the coil. Each pair of angles
is linked by a small bolt, so that the
coil swivels readily. The various ecoil
constants are given in table No. 1.

Shelf “B” is fastened beneath shelf
“A.” with all parts mounted on its un-
derside. This shelf is a piece of bakelite
5 x 3 x % inch. It carries the R.F. choke

(Continued on page 252)
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10-watt transmitter,
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Fig, A. New Are-
tferus No. E70RA
transmitting tube.

® WITH the deluge of new tubes de-

signed for receiving sets in the brqad-
cast band, the short-wave transmitting
amateur seems to have been left out In
the cold. However, this is not exactly
s0; there are some manufacturers who
produce tubes that are suitable for short-
wave transmission purposes.

In the July issue of this publication,
there were described several new tubes
suitable for short-wave receiving work.
In this article, the author pointed out
some of the factors which determine the
usefulness of a tube for such work. The
effects of tube capacity, shielding, etec.,
were discussed in detail, and while they
apply to some extent to transmitting
work, there are other considerations
which must be faced.

The primary function of a tube that
is generating oscillations is to act as a
source of high-frequency power that may
be radiated into space, the frequency of
these oscillations being determined by
the product of the inductance and the
capacitance of the tank circuit. While
the method of coupling the radiating
system to the tank circuit may vary (and
is even determined by law!), the funda-
mental function of the tube—that of gen-
erating oscillations—remains unchanged.

Internal Tube Capacitance
Oscillating circuits may roughly be

SHORT WAVE CRAFT for AUGUST, 1932

New Tubes forthe | .
TRANSMITTING
AMATEUR

By LOUIS MARTIN

In the past three months literally dozens of new tubes have
made their appearance on the radio market.
expert to tell which tubes are useful, especially for short-wave
applications, and the editors feel that they were indeed fortu-
nate to prevail upon Mr. Martin, who has made a special study
of all the new tubes, to prepare this special article describing
the new transmitting tubes of interest to short-wave fans.

divided into two classes: (1)} those which
depend for their action upon tube capaeci-
tance; (2) those which do not depend
for their action upon tube capacitance,
In the first case, an impedance, in the
form of a choke, is placed in the plate
circuit of a tube, the energy generated
being fed back to the grid ecircuit via
the plate-grid capacitance of the tube.
A simplified circuit of this idea is shown
in Fig. 1. Now it is clear that the
greater the tube capacitance the greater
will be the energy fed back, and hence
the greater the power available. This
system has, of late, been discarded be-
cause of the deleterious effects of tube
eapacitance, which will be discussed later.

In the second case, energy is fed from
the plate to the grid circuit by means
independent of tube capacitance; an ex-
ample is the familiar tickler arrange-
ment used so often. As pointed out in
the article referred to above, the input
capacitance of a tube depends not only
upon the geometric grid-filament capaei-
tance but also upon the amplification
factor (mu) of the tube. It was also
pointed out that the size of the grid-
filament capacitance (in reality the input
capacitance) determines the highest fre-
gency that the input (tank) circuit may
be tuned to. Thus, it is seen that as the
frequency of the oscillator is changed
slightly (in order, for instance, to get

It takes an

Fig. BR. Anuother
new Arcturus
transmitting tube.

off an interfering carrier) the input
capacitance of the tube changes (in-
creases with increasing frequency} and,
at the low tank-condenser settings, ac-
tually determines the frequency of trans-
mission. This would not be so important
were it not for the effects of spurious
or parasitic oscillations.

Parasitic Oscillations

As mentioned above, the frequeney of
an oscillating circuit is determined by
the values of the inductance and capaci-
tance of the oscillating eircuit. In any
oscillator, at least two oscillating cir-
cuits exist: (1) that which is intention-
ally introduced by the designer, and (2)
that which exists by virtue of the dijs-
tributed capacitance of the circuit, input
tube capacitance, inductance of the leads
within and without the tube, etc. This
idea is depicted in Fig. 2.

Both L1 and C1 constitute the tank
circuit which is intentionally inserted by
the designer; L2 and L3 represent the
distributed inductance of the tube and
associated circuit, and Cgf, Cgp, and
Cpf represent the internal tube capaci-
tances. Besides the power generated in
the oscillating eircuit, oscillating power
is also generated about the paths deter-
mined by L2, L3 and the associated
parasitie capacitances Cgp, Cgf, and
Cpf. Power is generated because of the

INTERNAL PLATE- RESISTANCE TO DAMPEN R.FC
GRID R.F CHOKE PARASITIC OSCILLATIONS
CAPACITANCE v ) {
U 5. —. = T L e 1 1 W S
_“}:'.-
44 PO ——
"
8+ ¥ swEew B+
Sy
.r
FiL
5' TRANS
e 1 TANK b SEC
CircurT RESISTOR
" B_"
FIG. 1 FIG 2 FIG 3 -
Dingraoms above sxhow respectively from left to risht—Fig. 1, rc-lnt.lcm of internai plate-grid capacitance; Fig., 2, relntlons of
Cp. €z and Cpf in o tube generating parsxitic oxciliutions. Fig. 1—Uxe of ¢hokex and hy-pass condensers to nullify parasitic

oxeillations.
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inductance and capacitance formed by
the parasitic constants. It is clear that
this power is entirely wasted as far as
useful radiating energy 1is concerned,
because it is radiated at a frequenecy
considerably higher than that determined
by the tank circuit.

On the other hand, if the desired radi-
ating frequency is very high, then the
power generated by the parasitic circuit
may approach that generated intention-
ally, with the result that only a fraction
of the total power generated is used to
advantage.

Either the parasitic oscillations are
generated because of the tube constants
or because of external constants. If
they are due to the latter, then good
design demands that chokes and bypass
condensers be inserted at strategic points
in the circuit as indicated in Fig. 3. In
this figure, only the simple points are
bypassed, as the exact location will de-
pend upon circuit conditions. In all
cases, however, the oscillating plate cur-
rent should be kept in the plate circuit,
the oscillating grid current in the grid
eircuit and the tank current in the tank
circuit,

If the oscillations are due to the tube,
then only the manufacturer is able to
reduce the undersired parasitic oscilla-
tions.

Figure A shows a typical transmitting
tube known as the type ET03A. 1t is
rated nominally at 50 watts and has the
following characteristics:

Filament voltage, 10 volts; filament
current, 3.25 amperes; plate current, 72
milliamperes; plate resistance, 5,000
ohms; transconductance, 5,000 microm-
hos; mu, 25; plate to grid capacitance,
15 mmf.; input (grid to filament) ca-
pacitance, 8 mmf.; plate to filament ca-
pacitance, T mmf.

When in an operating condition, the
following characteristics obtain:

Modulated D.C., plate wvolts, 1,000
volts; non-modulated plate voltage, 1,250
volts; A.C. plate voltage (R.M.S.)), 1,500
volts; D.C. plate current, 175 ma.; max-
imum plate dissipation, 100 watts.

Let us see what the above character-
isticc mean, An examination of the
tube capacitances reveals that for three-
element tubes they are quite low. One
reason is that Arcturus separates the
leads within the tube so that internal
capacitances are a minimum. This is
indicated, one way, by the socket con-
nections of Fig. 4. Note that the grid
ans plate prongs are placed diametri-
cally opposite. A family of plate volt-
age—plate current curves appear in
Fig. 5.

The ET711

Figure B is a photograph of the Arc-
turus E711, 50 watt transmitting tube.
The general characteristics of the tube
are the same as for the E703A described
above with the following exceptions:
The plate resistance is 3,400 ohms; the
transconductance (mutual conductance),
3,530 micromhos; and the mu, 12.

In view of the lower plate resistance,
the family of plate voltage—plate cur-
rent curves is shown in Fig. 6.

In this, as well as in the E703A, the
grid bias is preferably obtained by an
automatic biasing resistor as shown in
Fig. 3; this method automatically com-
pensates for variations in plate current.
This is recommended especialy when sev-
eral tubes are operated in parallel, in

which case a separate bias resistor for
each tube should be used. To prevent
parasitic oscillations in this and the type
ET03A, a small R.F. choke or resistance
of about 100 ¢hms should be inserted in
series with the grid lead, as close to the
grid terminal as possible. This tube
should not be confused with the type
E711-E which has a small choke built
in the tube itself. This latter tube is
for A.F. purposes only.

The type ET703A above will oscillate
satisfactorily in any self-oscillating cir-
cuit. For frequencies above 4,000 kc., a
tuned-plate, tuned-grid arrangement is
recommended with a limited plate cur-
rent of 100 ma. Particular care should
be taken not to exceed the normal plate
dissipation of 75 watts at these higher
frequencies.

The type ET11 is not designed for fre-
quencies greater than 3,000 kc. and hence
will not find as much favor as the ET03A
described above.

One question that will naturally arise
is “why should the ET03A work above
4,000 ke. and the E711 only up to 3,000
ke.?” The answer to this query is to be
found in the difference in the amplifica-
tion factors of the two tubes. The mu
of the former is 25 while that of the
latter is but 12. This means that the
ratio of the plate inductance to the grid
inductance is greater (step down) with
the E703A than with the E711.

If the grid inductance is lower, the
grid losses are lower and more satisfac-
tory high-frequency operation may be
secured.

Figure C shows a new type of trans-
mitting tube especially designed for
short wave operation; the dynamic char-
acteristics being indicated in Fig. 7. Of
particular importance is the fact that
the plate lead is connected to the cap at
the top of the tube, thus keeping this
lead away from all others in the tube,

This feature means that a higher volt-
age may be applied to the plate of the
tube without fear of breakdown; the in-
ternal capacitance of the tube is also
lowered, which means that the conditions
for the generation of parasitic oscilla-
tions are more difficult to fulfill. In
general, it may be stated that this tube
1s especially suitable for the lower-pow-
ered ultra short-wave transmitter.

New World Time Chart

One of the newest rotary slide-rule
time charts, by means of which it is
possible to determine the equivalent time
in any part of the world, has recently
been put on the market by the Interna-
tional At-A-Glance Chart Company of
New York and London. The time chart
is printed in colors on a heavy card-board
disc ten inches in diameter, with com-
plete instructions. By setting the mov-
able time disc, pivoted at the center of
the mapped chart, and setting any given
hour to a given location such as New
York City, one can instantly read off the
time in any other selected location such
as London, Bombay, Melbourne, San
Francisco, etc. The time dial is seo cali-
brated and marked that no difficulty will
be experienced in determining the time
ahead or behind the given hour at the
location where the chart is set for. This
chart is an excellent help for putting
through transoceanic telephone calls, tun-
ing in foreign short wave stations, decid-
ing the best time for sending or receiving
cables or radio messages, et cetera.
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SHORT WAVE C

An autodyne first detector and oscillator is employed in this interesting
short-wave superheterodyne, here described by Mr. Somerset, one of Eng-

land’s outstanding short-wave experts.

This set employs two “LF. stages,

a second detector and a power audio stage.

The Short Wave League

Front pnnel appenrance of the S. W,

deseribed by Mr. Somerset, G2DT,

® IN view of the large number of most

excellent deseriptive articles which
have appeared in SHORT WAVE CRAFT
dealing with the superheterodyne, it is
not considered necessary, in this brief
artiele, to give constructional data as
the receiver under review is not for the
tyro, but rather for “the hardened sin-
ner.” A glance at the circuit will show
him-that an autodyne plate-bend sereen-
grid tube is used as first detector. Some

L. Superheterodyue designed, built and here
fiumous British short-wave experimenter.

will, undoubtedly, question the wisdom
of this arrangement and my best answer
to any ecriticisms is that it does its job
in a most efficient and entirely satisfac-
tory manner.

In view of the performance of modern
tubes it may reasonably be asked why
two intermediate frequency stages are
employed. The answer is to be found
linked up with the question of noise level
and the use of a radio-frequency pentode

RAFT for AUGUST, 1932

erheterodyne

By E. T. SOMERSET

G2DT, Assoc. Member Institute Radio Enginecrs

as second detector. Obviously, if we use
the latter tube in a suitable manner we
¢an look for a large voltage step-up to
the audio-amplifier and in consequence
of this we can run our two variable
mutual-eonductance tubes T2-T3 with a
large amount of negative bias and by
so doing keep down the general noise
level of the intermediate amplifier.

With the two intermediate frequemcy
stages there is a good reserve of power
which is useful at times. As both pri-
mary and secondary of the LF. trans-
formers (which are peaked at 150 ke.)
are tuned at a high level of selectivity,
it has not heen found necessary to em-
ploy an R.F, stage ahead of the first
detector.

Turning our attentions to the second
detector, 1t will be seen that the R.F.
pentode is employed as a power grid rec-
tifier. It has been found that when a
pentode is suitably loaded and used as
a large power-grid detector, it is capable
of giving a very large output; in fact,
just enough to work a loud speaker.
Now, with the two LF. stages it should
be readily possible to fully load the grid
of the pentode from any worth-while
transmission and by means of a 3-to-1
step-up ratio audio transformer to obtain
a peak signal voltage of the order 30,
whiech is just about what is required for
the output pentode. This results by em-

‘600
OHMS

7500 “6,000
4~ OHMS OHMS

5,000 OMM VOLUME CONTROL

2000 v TEST

0 YO 15 MA. orTo 59 MA, dMF
Y ACCORDINGTD 5 oco OHMS

PENTODE USED

25 000

Ohims
0825 Gen s
+*10.000" oE B

\Ol

Y
accorDinG TO X
= PENTODE REQUIREMENTS

Schematic wiring diagram of the 5-tube short-wave superhe terodyne here described in detail by Mr. Somerset.

pentodes are used.
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Looking down on the S. W. L. superhet deslgned and huilt by Mr. Somerset—an

extra tubeé, used for experimental purposes, In shown In the above meodel.

Note

the Natlomal dinls=n tribute to Amerlea’s radlo deslgners.

ploying a load resistor of value 25,000
ohms in the plate circuit of T4, and, by
virtue of having something like 380 volts
at our dispesal, we can use a decoupling
resistor of 20,000 chms, If a still flatter
frequency characteristic is required, then
the load resistor must be reduced to
20,000 ohms and the decoupler increased
to 25,000 ohms, This will give a better
bass response and greater immunity from
the possibility of motor-boating. If mo-
tor-boating should be experienced, in-
crease the value of the decoupling by-
pass condenser to 4 mf. or more,

It will be appreciated that the writer
is alluding to British tubes throughout

When to

An Interesting Letter
Beeause its contents are  Interesting and
illuminating, we are printing the following
Ietter recelved by Mr, K. A. Staats, of All-
quippa, Pa.:

RADIO CORPORATION OF AMERICA
Central Frequency Burenu
66 Bnoan STREET
New YORK

Man, K. A, Sraars,
1509 MeMinn St.,
Allquippa, .
DEar Stk

This will acknowledge receipt of your card
dated March 21, 1932, in which you report the
interception at 0243 G.ALT., March 22, 1932,
of radiotelephone transmission from station
KELIL

This station I8 located at Bolinas, Cal., and
is operated on its assigned frequencey of 9,010
Kilocyeles, It Ix a peint-to-peint communica-
tion station, not a hroadeasting station, and
is one unit of the public service worhib-wide
communications sy¥stem of R.C.A. Communiea-
tions, Inc., a snbsidinry of the Radle Corpora-
tion of America, throusgh which direct radio-
telegraph cirenits are maintained Detween the
United States and 43 foreign polntx and by
conneeting cireuity at those points with praetl-
cally any part of the world. Supplementing
its radiotelegraph serviees the company also
operates transoceanic peoint-to-point radiotele-
phone services for the transmission of addressed
program materlal hetween the United States
and polnts abread.

and for replacement it may oe men-
tioned that the pentode-detector has an
impedance of 80,000 chms and an am-
plification factor of 320, giving a mutual
conductance of 4,000 chms. The particu-
lar tube used is known as the Cossor
MS/PEN-A. The output pentode is a
Mullard PM /24C requiring 350/400 plate
volts with 28 volts negative bias when
the plate current flowing is 30 ma. Just
as a matter of interest (at least I trust
my readers are as interested in our tubes
as I am in yours), there is a larger pen-
tode—the PM/24D—requiring 500 volts
and giving an undistorted output of 8,000
milliwatts, Nevertheless, the one under
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review is quite capable of giving all the
volume most folks will be ever likely to
require.

The only portion of the receiver that
requires to be home-made is the detector
grid coil and this is extremely simple.
A form 1% inches in diameter is used
and with the following number of turns
will cover 14.5 meters to 60 meters and
tuning will not be found to be excessively
sharp, in spite of the variable condenser
having a value of .00025 mf.: From ter-
minal 3 to terminal 4 there are 7 turns
of No. 30 D.S.C.; from terminal 2 to
terminal 5 there are alsp 7 turns but
this time of No. 18 enameled, and, still
employing this wire, there are 5 turns
from terminal 5 to terminal 1. The wave
range given is obtained by the use of
a small anti-capacity shorting switch,
which allows of the winding from 2 to 5
being shorted out.

In practice it will be found that regen-
eration control by the .00015 mf. variable
remains sensibly constant over the two
wave-bands, once the correct positicns
for the series-antenna condenser have
been found. This having been done, the
receiver becomes a single-dial control for
most purposes.

Photograph No. 1 shows the general
layout very well. When this photograph
was acfually taken the aulhor was ex-
perimenting with an intermediate audio
stage (and larger variable condensers)
and this will explain the six tubes seen
(apart from the rectifier). In the left-
hand forefront is the first detector, with
the pentode second detector at the rear;
the output pentode is dead in the center
of the picture, with a filter choke and
audio transformer behind, while the A.C.
power transformer is completely shielded.
In photograph 2 the chassis construction
is seen with the two aerial and ground
terminals at the side. Note the metal-
lized tubes. On the left of the panel is
the volume and on the right the tone
control.

L [
LlSten 111 By Robert Hertzberg

The program material so transmitted is speei
fienlly addressed  to  the organization abroad
whieh is to make use of it. It is uot intended
for general public reception and nse.  Regular
schedules are not maintained, transmission is
effeeted when and as the prograwn material is
offered by a eustomer for transmlission, and the
station or frequency utilized ix dependent upon
the propagation phenomenn of the season, tlme
of day, direetion, and distance of the foreign
point to he teached.  The power varies from
one to forty Kkilowatts aceording to transmlis-
slon conditions and usually a dlrectional an-
tenna is employed,

The transmission which you interecpted may
have been ecither addressed program materlal
or point-te-pelnt transmissioh for obxervation
ut a specitie foreign terminal, In either case
it is classified by internatienal treaty angd
United States law as point-to-point eommuni-
cation  concerning  which  an  obligation  of
seereey is imposel, both upon us and wpon any
chanee Intereepting lixtener.  Suech communica-
tion I8 “correspondence of a private nature™
of wlhich “the unauthorized reception,” *“the
nnanthorized  divulglng of the eontents  or
simply of the existence™ or “the unauthorized
publiention or use™ §s In  vlolation of the
secreey provisions of the International Radio
Convention,

Wilh this in mind you will no doubt appre-
clate that we may not supply any confirtnation
of material transmitted by our stations.

Yours very truly,

LOYD A. BRIGGS.
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“Which Station Was That”

“World Radio” andertnkes a serviee with the
above title, wherehy it secks to help Its rewders
in the matter of the identlty of stations heard
by them,  The service has two forms: A, Free:
B, ostal,

According to the terms of “A,” the answers
will appear in the columns of “Waorld Radio.*
The conditions of "B necessitate the enclosure
of xixpenee for each questlon asked (6 ques-
tions may be sent for 2/6), together with
stamped wddresged envelope,  The answers are
sent by post.  In cach case, whether Postal
of Frec, a conpon from “Workl Radie” should
he enclosed for every question,

It isx eszentinl that as close an estimnte of
the wavelength as poxsible shonld he given, If
there is any difliculty in doing thig, the dinl
readings of known stations in the vieinity of
the unkbown one should be quoted.

G5SW

The R. B. . has reecived 80 many requests
from correxspondents abroad for the confirma-
tion of reception of its short-wave experimental
station GHSW, and such confirmation involves
so mueh investlgation, that it has been deckded
to apply to them the conditions governing the
World Radio "Whlch Station Was That?' ser-
viee,  The particulars set out above ghould he
eomplied with except that, Instead of a stamped
envelope, an International I'ostal coupon for
reply should he sent.

(Continued on page 254)
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Your League Club Station
By ROBERT HERTZBERG, wW2DJJ

® THE single factor contributing most

greatly to the success and growth of
any radio club is undoubtedly a club sta-
tion. No matter how simple the appa-
ratus, it is bound to attract new members
and hold the old ones, for it provides a
common medium for experimentation,
demonstration and study. A eclub that
merely meets every once in a while, does
a lot of talking, and then adjourns, will
soon find itself falling to pieces.

It is not necessary to spend a lot of
money all at once for a complete receiver
and transmitter. If the club meets regu-
larly at the same place, it can set up a
small table and start off with a receiver
which might be assembled out of as-
sorted parts contributed by the members.
One man might have a couple of old but
serviceable variable condensers, another
an audio transformer, another tube
sockets or coil forms. It wouldn’t be
a bad idea for some member to bring
a few hand tools down to each meeting
and perform some of the actual assembly
work right before the members. A dem-
onstration of the proper method of solder-
ing could probably be watched with con-
siderable profit by most set constructors,
judg‘ing‘ from some of the work we've
seen!

A receiver for elub purposes should be
simple and rugged, as it will be handled
by different men. A good arrangement
would consist of one stage of T.R.F,
regenerative sereen-grid detector, and
two stages of audio amplification, with
plug-in coils or one of the several avail-
able coil-switching assemblies. Without
A.C. power pack, this should not exceed
18 inches in length. The pack itself is
most conveniently placed on a shelf sup-
ported between the two rear legs of the
tahle. Such a receiver will readily oper-
ate a loud speaker, so the crowding
caused by the use of earphones will he
avoided.

Of course, it is also very desirable to
have a club transmitter. However, this
should not be considered unless the club
has permanent headquarters in some
member’s cellar or in a meeting place
that can be locked up safely. A medium-
power phone or C.W. outfit can easily
be built on the right end of the table,
so the latter will become a complete unit
that can be moved from one place to
another, if this becomes necessary. The
accompanying drawing shows a good
suggested arrangement,

LOUD SPEAKER
-

S5W.
RECEWER

]

Good layout for your club station.

The illustration here-
with shows the beautiful
design of the “Oficial’”
Short Wave League but-
ton, which is available to
everyone who becomes a
memher  of the Short
Wave League,

The requirements for
joining the l.eague were
explained in the May issuc; copies of rules
will be mailed upon request. The button
measures 34 inch in diameter and is inlaid
in enamel—3 colors—red, white, and blue.

Get Your Button!

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

L P S s

We would like to hear from individual
radio cluhs that have club stations. Pho-
tographs of the actual equipment, if good
and clear, will gladly be considered for
publication.

Wants Code Rule Changed

Editor, S1nnorT WAvE CrarT:

I wish to help in ithe work uudertnken to
have the code requnirements in the ultra-short-
wave hand llntlred

I wish to build a transmitter for experi.
mental purpoges or fn other words as a hohhy,

I commend ymir attitnde townrd the amma-
tenr and hope vour efforts in changing the
code ruling will meet with snceess.

Very truly yours,
J. B TUPPER,
College of Wooster,
Waonster. Ohlo.
(Thanks for the good wishes.—Editor,)

www americanradiohistorv com

HONORARY MEMBERS

Dr. Lee de Forest

John L. Reinartz

D. E. Replogle

Hollis Baird

E. T. Somerset

Baron Manfred von Ardenne
Hugzo Gernshack

Executive Secretary

Suggests “No Code” Law Above 3,000
Meters
Editar, S1toRT WAVE CRAFT ;

Iu Snort Wave Crarr I see that you he-
lieve that no oune should he required- to iearn
code to transmit helow 6 meters. I believe in
this very nmuneh.

I also have an idea that if one has to learn
the code, that a certain wavelength should he
set aside above the breadeast and government
stations. say., 3,000 meters or less. so that no
one will have to have 2 llecnse to transmit,
This would be excellent for code learners.
They could get experience and apeed hetter
than hy praeticing In the same room aml after
getiing speed and accuraey, then get n license
and go down on good old short waves. e
hive heen practicing quite a while and haven't
miule any headway for speed. TI'lease put this
into consideratlon with the ¢ meter-and-below
broadeasts.

Respeetfully,
CLAYTON E. FAIER,
WOODROW JOHNSON,
. WYSONG,
. Nezperce, Idaho.

(We are afraid that this proposal icill not
receire much eonxideratinn, as the longer wave.
lengths are pretty 1well filled up with eommer
cial radin telegraph stations, In view of the
attitude of mnst foreign countries t61ward awa-
teur radin, w0e think it 1would he quite a vietory
to get jusxt the fAroancter hand oepened up o
non-telegraphing amateurs.—Edilor.)

Oh! Oh! What a Kick!

Editor, SHORT WAVE CRaFT:

It is noted yon are sponsoring the SHORT
WAVE LEAGUE for rhe fiveaueter plione li-
cense withont a code test. You will stand a
goud chance of obtaining more of the phone
bors’ subseriptions to your magnzine {f you
will advoeate aml work for licenses on all
amatenr phone hands without code test.

A majority of the phone boys in this localite
have turned against the A, R. R. L. and Q8T
bunch at Ifartford for the A. R. R. I. work
hawd in glove with the Federal Radio Comiuis.
ston.  And the phene hoys are good and tired
of reeeiving a dirty deal at the hands of A. It.
R. L. and want a phone magazine of their
own whieh will sponsor their canse.

If rou are of the opinion that the F. R. C.
will heat rour plea and grant your request
for amatenr phene licouses without code test,
you are due to be disappointed, for the only
thing the F. R. C. understands is political pres-
sure. And in view of the faet that the I, R, C.
wns created by an act of Congress and receive
their power and authority from the same Con-
gress, why it is logical to aveid wasting vour
time npon the F. R. C. and eoncentrate your
own and the SITORT WAVE LEAGUE'S efforts
upon the respective Congressmen and U. 8.
Senators and thereby cause them to bring the
neeessary pressnrte to bear upon the F. R, Q.7
Then you will get what the phone hoys want.

(Continued on page 254)
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$5.00 Prize

Use Shielded Wire for Connecting S-W
Converters

® IN connecting a short wave converter

to a broadcast set, use shielded wire
to make the connections and ground the
shield to the set chassis. Also use shield-
ed wire for the leads from the power

CONVERTER

AERIAL

LEAD FROM A= AERIAL

EOWER S UBP Y/ G = GROUND
: 0= QUTPYT FROM
MRS BASS | SRR
HL | UTLE ]
SHIELDED WIRE b.oi

The bext way to connect n shart-wave
converter—using shiclded svire.

supply from both set and converter to
the light socket, also grounding the
shield. This will reduce to a minimum
the interference from powerful broad-
casting stations if there is a tendency
for them to crowd through when the con-
verter is being used. Another feature of
this shielding of the power lines is that
most of the sets can be used without the
use of another ground, as the capacity
between the shield and the grounded side
of the A.C. line is enough to completely
ground the set. I have used this with
good results when the interference was
worst and recommend it heartily.—
Hector Graliam.

the World” with an Indoor
Xmitter Antenna
® THIS article is expressly written for
the man who is yearning to get into
the short wave transmitting game, but
is handicapped for room to put up a de-
cent antenna, and for the budding genius
who is living on the third floor off the
hallway, and has no access to the out-
dqgors at all.

This is for 20-meter work only, and
while it will work also on the 40-meter
band, its pet forte is 20 meters—by all
means.

Now the thing is going to look so
simple to you after you have read this
little talk and looked over the diagram,
that you are likely to pass it up, be-
cause you have the notion that it can’t
possibly work—that it’s against all radie

| = o ﬂ

“Round

ND.
c?:, PORCELAIN CLEATS
PLATE =

ff a:
i)

100P OVER HERE

ANTENNA COIL . COUPLE TO ANY
KIND OF OSCILLATOR . B TURNS
- 3IN. IN DIAMETER.

TOTAL LENGTH OF WIRE USED = 16 FEET,

5

FOR BEST
SHORT
WAVE

KINK

Beginning' with the Inst
SHORT WAVE CRAFT, the editor
will asward n five dollar prize each
month for the bext short swiave kink
submitted by our readers. Look over
these “kinks" and they will ive you
Nome tden of what the editors nre
!«mkin;: for, Send a typewritten or
ink description, with Sketeh, of your
favorite short wave Kink to the—

“Iink Editor, S HQ It T WAVE
CRAFT.

Issae of

e

A short-wave “transmitting” aerinl you
enn put up indoors—and it works!?

theory—_that the two fields of the an-
tenna will cancel out, ete., etc., but if you
have been fussing with radio as long as
I_have you will have discovered by this
time that there are quite a1 bunch of
valuable ideas working fine in amateur
radio that the text-books say will not
worl:.

Let it suffice to say that I have worked
arcund the world with this antenna,
using one tube, a U.V. 202 five-watt type
with an input of 25 watts, on the 20-
meter band. In the year of 1928 I was
keeping a daily schedule with G20D of
Englqnd, using this antenna, so it must
be evident that I did not suddenly work
somebody with it last night and now
want to rush into print with some dub-
10us “discovery,”

Here is the dope. Use any kind of
wire you have handy; lamp cord or
rubber covered. That is what T use, and
the wire is fastened on the bedroom wall
with the usual house wiring porcelain
cleats.

Put a condenser in series as shown,
and couple to your oscillator in the usual
way. When you tune, you may find you
get twice the antenna current as you
ever did before on other types of an-
tennas but don’t let that mean anything.
You can get still more current if vou
take more turns on the ends of the wire
as shown, but about two loose turns
wrapped round the upper wire is 0. K.

Just wrap the end of the lower wire
round the upper one as shown in the
same way you would do if you wanted
the lower wire hung up temmorarily out
of the way. Keep both wires insulated
all the way, and have no eleetrical con-
nection at the end where the loop is
made. That is all there is to it. I have
about 2,000 QSL cards from stations
worked with that “fool” rig, so go to
it. and the best of luck.—al. J. Caveney,
VE3GG.

Amplifying the Output of the Monitor
® MOST amateurs prefer a signal with
more sock than the one tube of the
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ordinary monitor can give. Usually a
double throw triple pole switch is re-
quired to change from the monitor to the
receiver amplifier. In the diagram is a
circuit in which changing over may be
accomplished easily and with a minimum
of trouble. An audio transformer is on
the output of the monitor. The secondary
feeds into the grid of the amplifying

- =
i, 2 h]
1 |
t FROM | i
DETECTOR |
! 1
[ : o]
I PHONES
i || oR
' ! SPEAKER
| ; )
! . ] ==
SWITLH\‘ ' F ¥
> = |
"B < iy
e 2T 1, 0uUTPUT
/

AUD Ol:RANS
uby 3 jA

How to xmplify the output of a monltor.

tube of the receiver. The switch in posi-
tive B lead to the primary of the detector
audio transformer is neeessary to pre-
vent interference from the transmitter.
With this it is possible to continuously
monitor the transmitter very easily and
with a loud signal.—Robert Edwards.

Rain-Drip Cover for Lead-In Insulator

® STATION owners who use a glass or
bakelite lead-in insulator, running
through the roof or wall of the house,
usually find that the range is cut down
considerably during rainy weather. This
is especially true of the small transmit-
ting station. A simple protective cover
can easily be made to remedy this by
placing a metal cover over the top of the
insulator, as shown in the sketches.

For the upright lead-in insulator, an
ordinary aluminum plate or tray will do.
(Shown in Fig. 1.) For the horizontal
insulator. a metal can of sufficient length
to cover about two-thirds of the insulator
will do.—Herman R. Wallin.

J/ \\
X 10
ANTENNA

SOFT RUBBER
WASHERS

FIG. 2

Keeping the rain off that insulator!


www.americanradiohistory.com

226

Photo nt right shosws the anuthor adjusting
rkly constructed from a Kolster K-3
1 helow shows connections of trans-
mitter after the recelver nmpliier had bheen converied.

which was eaxily and
power amplitter, Ding
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the transmitter

A 30-Watt Transmitter
Made From a Receiver

By ROBERT MORRISON LACEY ~

® WHEN a 30-watt amateur transmitter

can be built from the standard chassis
and parts of a power supply designed
for a high quality receiver, the cost of
such an equipment falls within the finan-
cial limits of the most ambitious young-
ster, not to mention those amateurs who
are always looking for a simple and more
effective transmitter.

The unit to be described here started
with the power supply of a Kolster K-5
broadcast recetver. In its original form
this chassis embodied two 281 half-wave
rectifiers, a 210 or 250 tube for the out-
put and an 874 ballast tube, together with
all filament and plate supplies and taps

* Chief Engineer, American Sales Co,

for other “B” voltages up to 90, and an
1l-inch dynamic speaker. These power
units have already been adapted by many
experimenters for use with an efficient
R.F. tuner and detector, the combination
forming a complete receiver of great
power and fine quality. However, in this
article the instructions will be limited
to those necessary when the unit is to
be converted into a transmitter.

The changes necessary to quickly con-
vert this to a complete transmitter may
easily and quickly be carried out by any
transmitting amateur or potential ama-
teur. The same idea can be followed for
purposes other than transmitting, such
as power supply for television equipment,
P.A. amplifiers, ete. If desired, the com-

Above—The completed

30-watt transmitter which was built from the Kolster
K=-3 power amplifier.
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plete unit can be left intact and em-
ployed as a power amplifier.

The cost of such a power supply is so
extremely low that it will appeal to many
amateurs who have multi stage trans-
mitters in which each stage could have
its own individual power supply. This
is an extremely desirable feature to effect
both stability and quality to the admitted
signal,

In converting this unit for use as a
power supply for a self-excited push-pull
transmitter, proceed as foliows:

The dynamic speaker, output and in-
put audio transformers are disconnected
and removed from the chassis. The field
coil of this dynamic speaker was orig-
inally in series with the output of the
filter,

The voltage divider and “C” bias re-
sistor are in one tapped unit, which is
also removed and later employed as a
section of the bleeder resistor. The next
step is to parallel the filaments of the
two sockets on the extreme right hand
end, one of which is already connected
tc the power transformer for 7% volts’
supply. The other socket is the one
which was originally employed for a bal-
last tube.

The connections of this ballast tube
are removed and the filament prongs of
this socket are jumped to the filament
prongs of the 210 sacket, which is its
neighbor. One side of the 110-velt sup-
ply to the primary of the power trans-
former was originally connected in series
with the plate connector of this ballast
socket, and the filament contact cati-
cornered from the plate; these leads must
of course be connected together in order
to complete the 110-volt circuit. There
are five binding posts at the rear of this
chassis which originally were employed
for external “B” supply and the input.
The middle one is now removed and also

(Continued on page 238)
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The New Silver Marshall 728SW

13 to 550 Meter Twelve Tube Superheterodyne

® FROM the Silver-Marshall laboratories has just come

what the writer believes to be the finest all-around radio
receiver for sen31t1v1ty, selectivity and fidelity he has ever
seen, And this opinion applies to its performance on broad-
cast waves as well as on short waves.

This new set, the 7288W, is illustrated herewith, with its
circuit diagram and performance curves, These really tell
the whole story—the story of the finest sensitivity and fidelity
ever obtained in a practical radio receiver, regardless of cost,

The set is a twelve tube superheterodyne using the new
“Q” system developed in the S-M laboratories which for the
first time permits of aceurate short wave dial calibration at
the factory. As a broadcast set it uses ten tubes, and as a
short wave set twelve. These two extra tubes are in no
sense a conventional converter, for both essentially function
as the short wave oscillator and replace the broadcast oscil-
lator entirely on short waves.

The circuit involves a '68 detector and '56 oscillator for
the broadecast band, er for the three short wave bands from
1,500 to 22,700 kc., a '58 first detector and ’56 oscillator with
its '’66 harmonic generator tube, which allows one oscillator
circuit to cover this wide frequency range without changes.
Following this is a two stage 465 kc. i.f. amplifier using two
'58 tubes, a 66 A.V.C. tube, '56 second detector, a '45 first
audio or driver stage and a “Class A Prime” push-pull 45
output stage, with, of course, an '82 mercury vapor rectifier
tube. In changing from one short-wave band to another,
only the antenna circuit is changed, the broadeast oscillator
lﬁeing dropped completely out of circuit for the short wave

ands.

The audio system is totally new, as it uses only a pair of
’45s in the output stage, driven by a third ’45, yet turns out
over eight watts of undistorted power output, with the ability
to handle strong signal peaks of up to twelve and sixteen or
nore watts—just as much to the ear as will 46 in Class B
audio, but without any of the ’46s’ serious harmonic distortion
at home volume levels.

The 7288W has a noise suppressor system adjustable for
each and every specifie location, so that all noise can be cut
out at the throw of a switeh for local and medium distance
reception. This is accomplished by a switch and a semi-
variable resistor (on the rear of the chassis) that allows the
first i.f. grid to be biased negative enough to cut sensitivity
to a point where only signals stronger than loeal noise can
be heard in the silent position of the noise-suppressor switch,

The radio frquency chokes shown in the plate circuits of the
first detector, second intermediate frequency amplifier and sec-
ond detector, each have a value of 7 millihenries, The coils

* Pres.. Silver Marshall, Inc,

By Mc MURDO SILVER *

The very latest S-M creation—an all-wave
superhet with automatic volume control and
separate short-wave oscillator.

=1

General view of the newest Sitver-Marshall ereation—the 728
S-W all-wave superheterodyne, fitted with avtomatie volume
vontrol fiind n separate oscillntor for receiving short waves.

used in the new 728SW super-het are wound with Litz wire
in many cases, and are difficult to wind accurately, let alone
trying to calibrate them. However, for the benefit of the
short-wave “intelligentsia,” the coil winding data is given in
the text that follows:

{Continued on page 250)

Top view of the nesw 728 S-W all-wave superhet.
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Wiring diagram of the new 728 S-W Sllver-Marshall, 13 to

550 meter, 12-tube superheterodyne, Capacity A-73-120 muuf.,

R.F. chokes have n value of 7 millihenries,
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THE SHORT WAVE BEGINNER

By C. W. PALMER

The Beginner’'s Short Wave Receiver

No. 2 of a Series

® IN THE first of this series, we con-

sidered the fundamentals of electricity
and the conduction of current. While
this information tells in a general way
just what constitutes a current, there
are a number of questions that will arise
in the minds of those readers not fa-
miliar with the science of electricity and
its partner—radio.

However, in order to get some prac-
tical experience with electrical circuits
and actually hear some of the short-wave
broadcasts, we must construct and use
a set. It is high time, therefore, to
build our receiver.

Some of our readers may notice that
the circuit of the set shown herewith
is the old favorite “three-circuit tuner”
so common to radio set builders of the
early days of broadeasting. We must
not think for this reason that the set
is not a particularly good one. In fact,
surprising as it may seem, the same cir-
cuit with occasional meodifications is used
by 80 or 90 per cent of present-day short-
wave fans and amateurs. One of the
attractive things about short-wave radio
is that the simplest apparatus suffices
for even the greatest distances.

In building our receiver, we will fol-
low a definite plan. First, we will make
a simple and economlcal one-tube set
working from batteries. Next, we will
construct an amplifier to increase the
volume of the programs so that a loud
speaker may be used. Then we will
make a power unit to do away with the
batteries, and thus in gradual steps we
will construct a most up-to-date short-
wave receiver. At the same time, we
will gradually learn more and more about
radio reception.

So much for our plans for the future.
The problem at hand is to make our
short-wave set. To construct any me-
chanical device, we must have tools, so
before continuing further we will collect
those required. Figure 1 shows a typical
layout of radio tools. It will be noticed
that the list includes a hacksaw, a solder-
ing iron (electric preferred), a hand
drill and a number of different sized
machine drills, a screw-driver, a heavy
pair of pliers, a pair of cutters, a pair
of long-nose pliers, several files, a knife
with heavy blades, a center-punch, a
hammer and a pair of tweezers. While
all these tools are not essential, it is well
to remember that even the hest mechanic
cannot do good work without correct tools
and most of the ones listed above may
be found in the household tool box.

A short-wave receiver consists of a
number of individual parts, each of
which has a distinct use. First, there is
a tuner. This consists of a co:l of wire
of a definite size and a condenser. The
condenser is a device which stores elec-
tricity and it has several uses in radio
reception. The use in this case is rather
complicated, but for the present we will

accept the explanation that a coil and
a condenser will permit the signals from
one station to be received and all others
to be rejected. In other words, if the
dimensions of either the coil or the con-
denser are variable, we can select any
station at will. In a subsequent issue,
we will learn how the tuner can select
stations in this way.

The condenser used for tuning consists
of a number of flat metal plates in two
groups, one arranged to rotate within
the other. The two sets of plates are
electrically separated (insulated) from
each other. This instrument is known
as a variable condenser. Another type,
called a fixed condenser, consists of pieces
of tm-fml or aluminum foil separated
by mica or waxed paper. The latter are
used when it is not necessary to vary
the size (capacity) of the condenser.

The next part of the radio set is the
vacuum tube, which detects the signals.
Radio signals are electric currents that
change their direction of flow extremely
fast—even more than 1,000,000 times
each second. That is to say, if the cur-
rent starts to flow in a wire from left
to right, it immediately reverses and
starts from right to left. This is known
as an alternating current; when it re-
verses as fast as mentloned, it is called
a radio-frequency current.

Now, this radio-frequency current is
received in the tuner and is passed on
to the detector. Our ears cannot hear
the sound caused by anything vibrating
faster than about 10,000 to 15,000 times
per second and in order to hear the
music sent in the form of radio-frequency
(high-frequency) currents, we must first
reduce the number of reversals of cur-
rent to low frequencies. This is accom-
plished by the use of the vacuum tube.
Here again, we will accept the explana-
tlon without trying to understand how
it is accomplished.

The sounds from a radio set are elec-
tric currents changed into air vibrations
which we hear as music, speech, etc.
The device which changes the electric
currents into sound is the head phone
or loud speaker. When the sounds are
not very loud, head phones are employed,
and when suﬂicxent sound is available to
fill a room, a loud speaker is employed.
They operate in very much the same
manner, except that the loud speaker
is made heavier to carry stronger cur-
rents and produce more sound.

In the above explanation of radio re-
ception, we have not tried to learn how
each part acts. We are only trying to
become familiar with the parts used, so
that the task of building our set will
be less difficult. At a later date, we will
spend some time learning how each part
acts and why it is used.

A complete list of the parts needed
for the set is given below. The names
of the manufacturers of the parts used
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in the author’s set are listed for the
convenience of those who wish to copy
the receiver exactly. Other makes may
be used, if good apparatus of the correct
values can be obtained more conveniently.
However, as the mounting of the parts
and the positions of the connections for
wires may be different in other makes,
it is advisable to use the specified parts.
1 .0001-mf. variable condenser, National ST100,
150° Equltune (C1).

1 .0001-mf. fixed econdenser {(with grid leak
clips), 'olymet (C2).

1 .00025-mf. fixed condenser, Polymet (C3).

1 0.5-mf. by-pass condenser, 1Polymet (C4).

1 Aerinl coupling coudenser (made at home)
(CH).

1 2.megohm grid leak, Lynch (1R1).

1 20-chm rheostat with switch, Carter (1R2).

1 50,000-chin variable Tesistor, Clarostat type

I"M0 (R3). {(Regeneration control.)
4-prong tube socket. I'ilot type 216.
Vernier dinl, Kurz-Kasch,

12 Bindlng posts, Eby Junior,
34 I'ound No. 22 double silk covered wire, Cor-
nish Wire Co.
1 Boex No. 600 Braidtite hook-up wire, Cor-
nish Mfz. Co.
Type ‘30 tube, Triad.
45-volt I3 bhattery, Burgess Battery Co.,

type 10308,

Dry cells, Burgess Battery Co., type 6.

I'air of head phooces, Trimm,

Panel, bakelite or similar material, 5 x 8

inches, Insuline Corp. of America,

1 Strip of bakelite 4 x 1 ifoch, Insuline Corp.
of Amcrica.

8 inches of bhakellte tubing, 2-inch diameter,
Insuline Corp. of America.

1 Wooden baseboard 8 x 8 x ¥ inech thick.

6 Brass angles with 1-inch arms.

1 Strip of stif bus-bar,

Miscellaneous screws, solderlng lugs, ete.

When all the parts are obtained, the
panel may be drilled to hold the tuning
condenser Cl, the rheostat R2, and the
regeneration control R3. The positions
of the mounting holes, as well as the
two holes for the brass angles that se-
cure the panel to the baseboard, are
shown in Fig. 2. In drilling the panel,
care should be taken to press lightly with
the drill so that the panel will not be
cracked. The size of each hole is indi-
cated in the illustration.

When we have mounted the three con-
trols on the panel, we can drill the base-
board. Fig. 3 shows the positions of the
holes. As a wooden board is employed,
we do not have to drill holes for mount-
ing the apparatus. Round head wood
screws will suffice for this purpose.

In order to cover all the short-wave
bands a number of different coils are
needed. As these coils must be inter-
changed from time to time, they are
made in such a way that the changes
can be made easily. A bakelite strip
4 inches long and 1 inch wide is equipped
with four binding posts and mounted on
the baseboard with brass angles. Stiff
pieces of wire (bus-bar) are fastened on
the coils and these wires are secured in
the four binding posts. The mounting
strip is shown in Fig. 4. In drilling this
strip, be very careful not to crack the
bakelite.

(Continued on page 251)
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Photo at right shows genern}l appearance of the
complete “heginners”
sfgned by Mr. PI'almer,

in

short-wave
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stations from all
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Above—Close-up view from the rear of Mr. Palmer's
iden of o short-wave Sheginners™ set,
the appurntus isx very nent gnd the
s te avaid undige

loss by in

receiver as de-
The coils nre home-made,
and with a zeood pair of phones nnd n fnir nerial,
together with a good leoeation, there is no reason
why you ennnot “step ont’” with thin set and bring
over the world.

The layout of
arte well =
tion or caupaclhiy.
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The tools recommended in building a short-wave setf
such ax the one pictared, are illusteated in the photo
at the right,
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The 2-Tube “Reliable”

® MOST moderate priced short-wave re-

ceivers of the two-tube type now in
use are designed for battery operation,
'01A and '22 tubes being used, or in some
instances the new low voltage dry cell
tubes. In view of the fact that much
better results can be obtained with A.C.
tubes and that maximum efficiency is
highly important when a minimum num-
ber of tubes are to be used, this is rather
surprising.

There is no difficulty in building a low-
priced two-tube set with A.C. tubes.
Moreover, the choice of full socket power
supply, full battery supply, or A.C. for
the heaters and D.C. for the plates and
screen grid, can be had with only slight
alterations in design.

Uses '24 Detector and ’27 A.F.

The circuit here described is provided
with a type '24 detector tube and a type
'27 audio stage tube. The high sensi-
tivity of the type '24 screen grid tube
when used as a regenerative detector is
becoming well known. Signals which
would be inaudible with an '01A detector
come in clearly with the 24 tube. While
the '22 screen grid battery tube is more
sensitive than the '01A, it is not the
equal of the '24 and has the objectionable
feature of being very microphonic. The
'24 A.C. tube is, therefore, the ideal de-
tector. The 27 tube is a better audio
frequency tube than the '01A or even
the '12A, and being of the heater type
it is desirable where residual hum must
be reduced to a negligible quantity.

A tuned impedance in preference to
a radio-frequency transformer is used in
the circuit, this being deemed more suit-
able for a small receiver because high
gain and the ability to tune to very high
frequencies (low wavelengths) are more
important than maximum selectivity.
Also, simplicity is a desirable character-
istic of the coil, which is advantageous
when the experimenter does his own
winding.

Regeneration Control
Regeneration is controlled by varying

This compact A.C. operated, 2-tube receiver, described by

a veteran short wave “DX-er,” embodies quiet operation

with good signal strength in the phones; also a novel method
of controlling the regeneration.

By EDWARD G. INGRAM

o,
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Top view of Mr Ingram’s 2-tube, A.C. opernted, short wnve receiver which
represents n very compicet and efliciently Iaid out jobh. Twelve-thousand-mile
reception enn and has been accomplinhed with a well-hullt receiver of this type.

i

the voltage applied to the screen grid of

.006-MF, PHONE LIT the detector with a 50,000-ohm poten-

JACK tiometer, rather than by using a variable
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4 capacity or resistance in series with the
l plate circuit. While this method of con-
ZMEG. trol has not been used generally in small

ard five-tube short wave receiver.

v SME Screen grid tubes differ in their ability
25- & — to oscillate under varying conditions of

.MF plate voltage, and this method of control

1s particularly effective in overcoming

Many short-wave receivers are pro-
vided with tuning condensers of too high

this trouble.
2000 O“MS /%\ Tuning Condenser of Low Capacity Best
8

capacity. This causes sharp tuning and
makes it difficult to avoid passing right

A condenser of .0001 mf. capacity is

1

W T I I g VI eV V)
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“180v. JJJ y faint signals from distant stations.

much more desirable from this stand-

Schemntlc hook-up of Mr. Ingram’s 2-tube A.C. short wave receiver, which provides point. Condensers with single bearings

smooth regeneration control and a xood solld wallop in the phones. Mr. Ingram in
nn engineer who hnx mnde short-wnve reception hix hobhy, nnd he “counts thnt

are more silent in operation than those

dny lost™ when he docn not henr Australia. (C'ontinued on page 250)
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Prize Contest

$100 In Monthly Prizes For Best Models

In the May number of SHORT WAVE CRAFT,
we announced, in considerable detail, this new
contest and the rules for those desiring to enter
sets in the contest. For the benefit of those who
did not read the original announcement in the May
number, we mention here some of the more im-
portant points that you should bear in mind.

The closing date for the July contest is given
below. The keynote of this contest is expressed by
the single word—SIMPLEST.

Short wave sct builders may submit any one of
the following apparatus:

SHORT WAVE SET
SHORT WAVE ADAPTER
SHORT WAVE CONVERTER

RULES FOR $500.00 SHORT WAVE BUILDER’'S

During the contest period, SHORT WAVE
CRAFT will award a total of $500.00 in prizes in
an important new contest. You are asked to build
a home-made short wave set which should fill one
or more of the following requirements: 1, Simplic-
ity; 2, Compactness; 3, Ingenuity; 4, Novelty of
Circuit Used; 5, Portability; 6. Workmanship.

Read carefully the text of the adjoining article,
and observe the following simple rules:

1.—Short wave sets submitted may be in either
of the following classes:
*“Straight” 8-W Receiving Set (battery oper-
ated or A.C. operated).
Short Wave Converter.
Short Wave Adapter.

2.—Sets must be home-made and built by con-
testants themselves. Manufactured sets arc abso-
lutely excluded from this contest.

3.—Sets submitted may be for ONE, TWO,
THREE and NOT MORE THAN FIVE TUBES.
Any type of tubc as selected by the builder can be
used. Crystal operation or crystal-tube combina-
tions allowable, at the option of builder. Sets may
be of any size or shape, at the option of the
builder.

L e i

You will please note that the set must be BUILT
BY YQU and furthermore THE SETS THEM-
SELVES must be sent, PREPAID, preferably by
express. to the editorial offices of SHORT WAVE
CRAFT. Remember that WORKMANSHIP will
be one of the strong factors that the judges will
have in mind in awarding prizes. Sets may be
sent with or without phones or loud-speaker. Data
is given below on the length of descriptive article.
diagrams and other information required by the
judges. Have your article typewritten, if at all
possible: diagrams need not be finished mechanical
drawings, as our draughtsmen will re-draw dia-
grams for publication, but make neat sketches in
ink. All coil and condenser data must be given;
also all resistor and speaker (or phones) ohmic or
impedance values.

4.—In order to win a prize, it is neccssary that
the set itself be submitted to the editors. The five
best models submitted each month will be awarded
the prizes as scheduled here.

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, which began
May Ist, 1932, and will last for five months. Each
monthly contest closes on the Ist of the following
month. Thus the contest for July closes Mid-
night August 1st, 1932, at which time all entries for
this month must be in the editorial offices of
SHORT WAVE CRAFT. The second prize-win-
ning announcements will be made in the September,
1932, issue of SHORT WAVE CRAFT.

7.—Every set must be accompanied by an article
written by the builder, and contain not more than
2,000 words, giving minute instructions with wir-
ing (schematic) diagram, list of parts with values
of all resistors, condensers, coil data. including
number of turns, etc., how the set was built, its
operating characteristics, what stations have been

FIRST PRIZE . . . . $50.00
SECOND PRIZE . . . 2500
THIRD PRIZE . . . . 12.50
FOURTH PRIZE . . . 7.50
FIFTH PRIZE . . . . 5.00

e

CONTEST

received with it. and other information considered
important by the builder. Such article should be
typewritten or written 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 sent ‘“charges collect™
will be refused. SHORT WAVE CRAFT Maga-
zine cannot be held responsible for breakage in
transit due to improper packing of sets. Before
packing the set, be sure to afhx tag with string
giving your name and. address to the set itself,
IN ADDITION, PUT YOUR NAME AND AD-
DRESS ON THE OUTSIDE OF THE WRAP-
PER OF THE PACKAGE,

9.—Employes and their families
WAVE CRAFT are excluded.

10.—The judges will be the Editors of SHORT
WAVE CRAFT Magazine, and the f{ollowing
short wave experts: Robert Hertzberg, Clifford E.
Denton. 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 Park
.Place, New York.

of SHORT

The Short Waves Are Saying—

Schenectady Closer to Indin than England?

The waywardness of radio waves of the
higher frequencies i3 recorded Ly F. De Swart,
a radio fan lving in Izmir, Turkey-in-Asia.
ITe reports that on November 7 of last year
while tuned to W2XAF, one of WGY's ghort
wave stations at Schenectady, he heard Sir
Oliver Lodge. in London, talking on "‘Selence
and Civllization,” lle knew that Chelmsfordl,
Fngland, was alse broadeasting the program
and endeavared to tune to the nearer station.
“Chelnsford.” he writes, “failed even to emit
a whisper.” Mr. De Swart’'s reception is all
the more remarkable since W2XAF uses an
antenna directional on South America.

WGY Heard in Belxinn Congo

From the Belgian Congo. WGY has received
eongratulations on {ts tenth anniversary. eele-
brated February 20th last. Dr. George W.
\Vpstcmr. melical missionary at Tremont 1Tos-
pital, Tondo, Belgian Congo, writes that he and
others at the mission frequently enjoy programs
from WGY, Their radio sets are bhuilt to re-
eceive European programs alse, hut there is so
much interference and static on the longer
waves that he Is almost wholly depeadent on
the “short waves” for radio entertainment.
The programs from the Metropolitan Opera
House are particularly fine, he reports, and the
signal has heen so strong on occasions that his
next door neighbors, 100 feet away, have heen
awnkened by the music.

Dr. Westcott writes that he has a great
affection for WGY, hecause he made his dehut
at the Schenectady station in the summer of

1923, when he played n couple of musical “saw”
golos. [le is located sixty miles south of Equa-
torville, whick is on the equator.

Pilot-Iess Plane Dirccted by Radie

A radle-controlled airplane visited Cape Gir-
ardeau, Mo, on a test flight, early in Aprll,
according to the officinls of the International
Aireraft-Radio-Electrie Exposition, of S8t. Louis.
The pilot-less plane starts its own motor, and
wings its way through the sky. while its skilled
and daring pilot soars nearhy in the “Control”
plane. Ry sending various groups of dots and
dashes. the pilot is able to maneuver the ship
just as if seated at its manual controls.

Its first public exhibition was given last sum-
mer In 1louston, Texas, after which it was
takew on an exhibition tour of a number of mid-
western cities. Government ofticials nand avia-
tion eugineers who have witnessed its uneanny
performanee, proclaim it as the most advanced
step in aviation ‘‘sinee Lindbergh went to
Paris.” The radio-control mechanism used is
the invention of Robert E. Autrey, of Ios An-
geles. Miss Gloria Hall, popular and widely-
known stunt fiver, has Leen engaged to operate
the mysterious pllot-less airplane.

Long and Short Wave Airplane Radle

New airplane radieo equipment for earryving
on two-way rtadloe telephone conversation and
algso for the reeeption of hencon signals and
weather reports is being installed an twenty-
seven new airplanes of the Pilgrim type, being
manufactured hy the American Airplane and
Engine Corporation, at Farmingdale, Long Is-

wwWw americanradiohistorv com

land. One of the Interesting fantures of this
airplane radio equipment s that the planes
will leave the factory completely fitted with
Western Electrie two-way radiophone appara-
tus, tuning to waves from 50 to 200 meters.
and which will be used for communlcation with
the American Airways radio telephone stations
all along its routes. The planes will also be
fitted with Western Electric radio reccivers for
the reception of radio range beacon signats amd
weinther reports, which are regularly broadeast
from stations of the U. 8. Department of Com-
merce, the latter receivers tuning from 1304
to 600 merers, It is interesting to note that
two-way radio telephone conversations have
heen earried on between planes of the I'ilgrim
model 100\ and ground radio stations for dis-
tanees up to 400 to H00 milles. The phone
transmitter in each of these airplane installa-
tions is of the 5H0 watt, erystal frequency con-
trol type. The power for the transmitter and
hoth reccivers in each plane is obtained from
two dynamotors which, with the 12 volt air-
plane battery and eontrol equipment, are lo-
cated in a specially desigued compartment to-
wards the frout of the airplane. The antenna
syvstem eonsists of a six foot stream-lined dura-
tumin mast, located towards the tail of the
plane, wlich supports three wires: two of the
wires extend forward where they are attaehed
to stulb masts In the wing and the rear wire
is attached to the vertical tin,  All metal parts
of the airplane are bonded or connected elec-
trically and form the counterpois¢ or ground
of the antenna systen.
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Wavelength
(Meters)

—
»
1%
>

19.68

19.72

19.83

19.99
20.50
20.95

21.50

23.35

23.38

25.16
25.24

25.26
25.34

25.47
25.50
25.53

29.30

30.3

31.10

31.28

31.30
31.33

31.38

31.48

Frequency
(Kilocycles)

13,330

15.210

15,210

15,120

15,000
11,820
14,310

13.910

12,850

12.820

11,920
11.880

11,870
11,840

11.800

11,780
11,760
11,750

10,250

9.890

9,640

9,580
8,570

9.580

9.530

Letters

call

W2ZXAD

WEXK

]
HV)

HAA
cMexJ

XDA
GINM

w2XCU
wIXL

FYA
WAXK

WOXF

yuc

W2XE

WOXAA

YEIGW

YESDR

XDA

GSSW

VESIR
Ti4

EAQ

HSP2

VK2ME

WEXAU
WIXAZ

DIA

WIXAF

Address and Schedule

General Plemrlc Co.. Sche-
nectady, N. Broad-
casts 3-6 pm dally; 1-6
p.m. Sat. and Sunday.

Pontoise (Paris), France.
9:30-12:30 a.m. Service
de la Radiodiffusion, 103
Rus de Grenelle, Paris.

Westinghouse  Electrle &
Mfg. Co.. Saxonburg, Pa.
Tues., Thurs., Sat., Sun..
8 a.m. to nooh.

For address, see listing for
DIA. Mondays, 10-11 p.m.,

Vatican City (Rome, 1taly)
Dally, 5:00 to 5:15 a.m.

Toklo. Japah, lrregular.

Central  Tulnucu, Cuba.

Agency., Mex-
fco Clty, 2:30-3 p.m.
Gerald Marcuse, Sonnlhg-
on-Thames.England. Sun-

days, 1:30 r.m.

Unlversity of TBucharest,
Bucharest. Roumanfa, 2-
5 pm. Wed., Sat.

General Electric Co., Sche-
nectady, N. Y. Antipmlal
program 9 p.m. Mon. to
3 a.m. Tues. Noon to 5
p.m. on Tues. Thurs. and
Sat,

Ampere, N, J.

Anoka. Mion., and other
experimental relay broad-
casters,

Director  General, Tols-
graph and Telephone Sta-
tlons, Rabat, Morocro.
Sun., 7:30-9 am. Dally
5-7 a.m. Telephony.

Pontolse, France. 1-3 p.m.

¥,

Westinghouse Electrie &
Mfz. Co.. Saxonburg, Pa.
Tues., Thurs.. Sat., Sun.,
11 am.-4 p.m.

Natlonal Broadeasting Co..
Downers Grove (Chleago),
I1l. 8-10 p.m. dalily.

Calcutta, andh. ¢:45-10:45

p.m.; 8-9 am.

Columbla Broadcasting Sys-
tein, 485 Madison Ave..
N. ., Jamalea, New
York. 7:30 a.m. through
to 2 am. Sundays 8

am. to midnlght.

Chicago Federation of La-
bor, Chicago, Ill, 7-4
Am., 1-2, 4-5:30, 6-7:30

p.m.
W. A. Shane, Chlef Engt-
neer, Bowmanville, Can-
ada.  Dally, 1 p.m.-10

p-m.

Drummondrille. Quebec,
Canada. Irredular.

Trens-News Agency, Mexico
City. 3-4p.m.

Britsh liroadeasting Cor-
poratlon, Chelmsford. Fng-
land. Mon. to Bat., 1:45-
7 p.m.

Winnipez. Canada. \\eek-
days, 5:30-7:30 p.

Amondo Cemedes \1lr1n
Heredia, Costa Rica. Mon.
and Wed., 7:30 to 8:30
p.m.; Thurs. and 8at,
9:00 to 10 p.m.

Tranaradio Bepanola. Alcala,
43-Madrid. P.0. Box 951,
Spain.  Dally for Amer-
ica, 0030-0200 G.M.T.:
for Europe and Canarles,
on Saturdays only, 1800-
2000 G.M.T.

Broadeasting Rervice, Post
snd  Telezraph Depart-
ment, Hangkok, Siam. 9-
11 a.m. daily.

Amalgamated Wireless, Ltd.,
47  Ynrk St, Sydney,

Australia. Sun.. 1-3 a.ne.
5-9 am.. 9:30-11:30 a.m.
Byberry, Pa., relays WCAU
daily,
Westinghouse Flectric &
Mfe. Co..
Mass,

Bpringfleld,
8 am.-10 p.m.

Poland. Tuee.
p.m.. Thurs.

Reichsbostzentralamt, 11-15
SAchoenberge Strasee (Tler-
Iin}. Konizawusterhausen,
;‘e,nnnnv Datly. 8 am.-

General Electrie Co., Sche.
noctady, N. Y., 5-11 p.m.

= Wavelength
4 (Meters)

(3
—
o
&t @

31.70
32.00
32.26

8.6

39.8¢
40.00
40.20
40.50
40.70

40.90

41.48
41.50

ilooycles)

Frequéncy
K

9,530
9.510

9.160
8,375
9.290

7.530
7.500
7,460
7.410
7.370

7.320

7.230
7,220

SHORT WAVE CRAFT for AUGUST, 1932

SHORT WAVE STATIONS
OF THE WORLD

ALL SCHEDULES EASTERN STANDARD TIME: ADD 5 HOURS

etters

oxy
VKIME

IT)
DOA
HBID

VSIAB

HKX
EARI25
CTiAA

EARI1O

Address and Sthedule
Skamilaboek, Denmark. 2.7

p.ro daily.

Amalgamated Wirelews, Lid..
47 York 8t., Melnourne,
Australla
Wed. and Sat, 5-8:30
a.m.

llldio Club uf Buenos

Alres, Argentin
Berne. S\aluerlmd 3-5:30

p.m.

Blhn. Moroceo, 3-5 p.m,
Sunday., and irregularly
weekdays.

Far East Radlo Statien,
Khabarovsk, 8iberia. 5-
7:30 a.m.

League of Nations. Genera,
Switzerland. 3-8 pm..
irregular.

*’El Prado.”” Ricbamha, Ec-
uador. Thuri.. 0-11 p.m.

*'‘Radioe-Touralne.” France.

Lyons, France. Dally ex-
cept Sun., 10:30 to 1:30

a.fo.

Eberswaide, Germany.Mon..
Thurs., 1-2 p.m.

Nueso Laredo. Mexico. 9
10 am.: 11 am.-noon:
1-2; 4-5; 7-8 p.m. Tests
after midnight. LS.W.C.
programs 11 pm. Wed.
AP 3

Johannesburg, So. Africa.
9:30 a.m.-2:30 p.m.

Doeherltz. Germany.

Zurich, Switzerland.  1st
and 3 Rundays at 7
am.,

p.m.

Bullnnul Hungary 2:30-
210 a.m. Thurs

Budapest Tﬂ‘hnlf.‘ll

Bchool, M.R.C.. Budap-
pest, Mueﬂ}'etem.
Singapore, 8, 8. Mon.,
Wed. and Fri. 9:30-11
am.
Bogota, Colombla.
Madrid, Spain. 6-7 p.m.
Ll;bon. Portugal. Fridays,

-1 P.m,

Madrld, Spain. Tues. and
Sat., 5:30 to 7 p. m.:
Frl.. 7 to 8 p.m.

tions,

schedules.

(NOTE: This list is compiled from many
sources, all of which are not in agreement,
which show greater or less discrepancies; in
view of the fact that most schedules and many
wavelengths are still in an experimental stage;
and that wavelengths are calculated differently
In addition to this, one
experimental station may operate on any of sev-
eral wavelengths which are assigned to a group
of stations in common.
receive later and more accurate information from
broadcasters and other transmitting organiza-
and from listeners who have authentic
information as to calls, exact wavelengths and
We cannot
readers who inquire as to the identity of un-
known stations heard, as that is a matter of
guesswork; in addition to this,
of many local long-wave stations can be heard
in a short-wave receiver,—EDITOR.)

in many schedules.

and

We shall be glad to

undertake to answer

the harmonics

13.60
46.40

48.70
48,70

6.873
8.430

8,425
6,425

8,170

8.140

F8MC
TGW
WIXL
waxL

RVE2
HCiDR
YEQAP
CN8MC

HKC
HKA

WwWaxX K

Casablanca, Moroceo. Sun

Tues., Wed.. Sat

Guatamala City, Guat
8-10 p.m.

Anoka. Minn.

National HBroadeasting Co.
Bound Brook, N. J. Re-
lays WJIZ. irrerular.

Minsk, 1°.8.3.R. Trregular.

Quito, Ecuador. 8-11 p.m.

Drummondyiile, Canada
Casablanca, Moroceo. Mon.
-4 p.m.. Tues. 7-8 a.m
3-4 p.m. Relays Rabat.
Bogota, Colombia. 8:30-
11:30 p.m.
Barranauilla,
8-10 p.m. ex. Mo.,

Colombin.
Wed..

Fri.

Texucizalna, IHonduras, Mon-
day, Wednesday, Friday,
Saturday 35-6 p.m. and

nm.

“cnlnuhouu Etectric and
Mfg. Co.. Saxonburg, Pa
'mu Thurs.. Sat.. Sun.,
5 p.m. to mldnlxht

Motala, Bweden, “Rundra-
dio.’*  6:30-7 am:. 11-
4:30 pm. Holidays, 3
am. to 3 pm

www americanradiohistorvy com

FOR GREENWICH MEAN TIME

% Wavelength
'3 (Meters)

48.99

49.10

40.15

49.17
49.31

19.10

49.48
49.50

49.50

49.59

49.87

49.75
19.80

19.08
49.97

49.97

requency
{Kllocycles)

Fre

6,120

6,120

8.080

6,070

8,065
8.060

6,060

6.050

4.010

6.003
8.000

8,000

5.970

5.900
5,833

4,430

4,280

4,273

= call
o Letters

W2XE

FL

YEOCG
W3IXAL

VEOSCF
VEIGW
WIXAA

VEICS

SA)
WBXAL

varLo

WiIXAU
VESCF

HKD
PKIAN
waxe

VESCA °

WIXF

YESDR
Yv2BC

VEMU

HV]

HKO
HKD

VESCL
wWEX)
OKIMPT
PMY

PMB
W2XV

WOXAM
WwWiXz
woxL

DOA

OHK2

RV1S

Address and Schedule
108 isoulesard Charner. Chi.
Hoa (Salgzomnt Indo-
Chlna. 6:30-10:30 a.m.
Columbia Broadcasting Sys-
tem. 485 Madison Avenue,

New York, N. Y. 7:00°
a.m. to midnlght,

Elffel Tower, Parls, 5:30-
5:45 am., 5:45-12.30,
4:15-4:45 p. m.

Toulouse. France. Sunday,
2:30-4 p. m.

Calgary. Alta., Canada.
National Broadcasting ("om.
pany. Bound Brook, N.J.,

1 ular.
Halifax, N, 8., Canada.
6-10 p.m.. Tu.. Thu.,

Bowmanvllle, Onurlo Can-
ada. Irregular.

Chlcago Faderatlon of La-
bor, Chicago, 111. 8-7 a.
m.. 7-8 p.m.. 9:30-10:15.
11-12 p.m. Int_ 8.-W.
Club programs. From 10
p.m. Saturday to 8 a.m.
Sunday.

Vancouver, B, C., Canada.
Fridays before 1:30 a.m.
Sundays, 2 and 10:30 h.m.

Johanesburg, South Afrlea,
10:30 a.m.-3:30 p.m.

Mulall Rueden. 6:30-7 a.

1 am. to 4:30 p.m.

Crosle! Radle Corp., Cin-
clonatl. 0. Relays 6:30-
10 a.m., 1-3 p.m., 6 p.m.
to 2 am. dally. Sumlay
after 1 p.m.

Imperial and Internatlonal
Communications, Ltd.,
Nalrobt, Kenya, Africa.
Monday, Wednesday, lri-
day. 11 a.m.-2:30 p.m.
Tuesday, 'l'h\.lrsdly 11 30

2:30 p.m, ; Saturday,

11:30  a.m.-3330
Sunday, 11 am
p.m.: Tuesday,

;tm ‘l‘hundu.ﬂlm-
Byberry. Pa. Relays WCAT®,
lilllflx N. S.. Canada. 11

- 5-6 ., On
Sun., 6:30-

mr'nm.um.. Calumbla.
Sourabaya, Java. 6-9a.m.
Lawrence E. Dutton. care

lsle of Dreams Troad-
castint  Corp.,  Miaml
RBeael*, Fla.

Calgary, .\fta., Canada.
National Rroadeasting Co.,

B;wwnena firove (Chicago),
Canadian Marconi Co..

Drummondrille, Quebec.
Caracas. Venczuela. 7:15-
11 p.m. daily ex. Mon.
Elffel Tower. Parls. France.

to 5:45 p.m.. arcund this
wave.
Calgary, Canada.
Administration des P, T.
T.. Tananarive. Maclagas-

sat.’
Yatican Clty

and Sun..

daily.

m
Calombia

Sun
8-11

2:15
5.5:30 a

Medtellin.
P.m., except Sunday.

Barranqullla, Colombia.
7:45-10:30 p.m. Mon
Wed. R-10:30 pm._; Sun-
day 7-45-8:30 p.m. Ellas
3, Pellet

Winnlpes. Canada

Columbus, Ghio.

Prague. Czechoslovaklu. 1-
3:30 p.m.. Tues. and Frl.

Bandoeng, Java.

Sourabaya. Java

Radic Engineering Tabora-
tortes, Inc¢., Long lsland
City, Y. Irregular,

Figin. 1il. (Tlme signals.)

Washington. D, Cv .

p.m.,

Chiecago, I11.
Doeberitz. Germany, 6-7
pm. 2-3 pm., Mon,

Wed., Fri.
Vienna. Austria. Sun., first
15 minutes of hour from

1 to 7.p.m.
Far East Radlo Station,
Khabarovsk. Siberia

Dally. 3-9 am

(Continued on opposite page)
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SHORT WAVE STATIONS OF THE WORLD

(Continued from opposite page)

80.00

Wavelength

(Meters)

.15
14.27

14.28
1447

14.50

14.54

14.62
11.89

15.03

16.44
16 50

16.57

18.61

3.750

requency
Kllocycles)

[

27,800
25,960

25.700
24,000

21.540
21.420
21,400

21,130
21,020

21,000
20,710

20,6880

20.820

20.500
20,140

19.950

18,310

18.240
18,170

18,100

18.050

F8KR
I3R0

Experimental and Commercial Radio-Telephone

WaXK
w2XDJ

wio
LSM

LSN

OKI
L8Y

LSN

LE8X
FSR

WIXF
owG

LsSG

FZS

FRO, FRE
CGA

GBK

WIXAA
Kaj

Short Wave Broadcasting Stations

Constantine, Tunis, Africs.
Mon. and Fri.
Prato  Rmeraldo,

1taly. Dally,

Rome,
3.5 p.m.

Address and Schedule

New Brunswick, N. I,

Berlin, Germany. Tues. And
Thurs.. 11:30-1:30 p.m,
Telefunken Co.

New Brunswick, N. J.

Plttsburgh, Pa.

I’alo Alto, Calif. M. R. T.

Co.

Chelmsforit, BEngland, Ex-
perimental.

New firunswick. N. J.

sHan Mateo. Calif.

{Several exberimental ata-
tions are authorized to
operate on non-exclusive
waves of a series, both
above this and down to
¢ meters.)

Vienna. Austria, Mon.
Wed.. Sat.

Baxonhurt. Pa.

1real, N. J.

And otber experimental sta-
tions.

American Telephione & Tele-
graph Co.. lawrenice, N.
J., transatlantic phone.

Monte Grande. Arxentina.

{Hurlingham), Buenous Alres.
Argentlna.

Podebrady. Czechoalovakia.

Monte Grande. Argentina.
Telephony.

Monte Grande, Argentina.

after 10:30 p.m. Tele-
phony with Eurol}e.
Buenos  Alres, elephony
with U.

Paris- ﬂnlgon phone.

Bandoeng, Java. After 4
a.m.

Chicago. 111

Nauen, l.ermlnr Tests 10
am.-3pm

Monte tirande. Argentina.
From am. to 1 pm
Telephony to Parls and
Nauen (Berlin).

Naaen, tiermany.

Monte Grande, Argentina.
8-10 a.m.

Deal. N. J.

&t. Assise. France.

Qt. Assise. France.

Nancy, France. 4 to Sp.m.

8t Aulue France. 10 a.m.
to hoo!

Nauen. (lcrmlny

Ireal. N. J.

Itandoeng, Java. 8:10-10:i0

a.m. Phone serviee to
Holland.

Bodmin, England.  Tele
phony with Montreal.

Rughy. England.

Bandoeng. Tava.

Deal Reach. N, 1. Trans-
atlantic telephony.

Ruchy, England. Tele-
phony with New York.

'ostofMce. lon-

General
don.

Saigon, Indo-Chilpa, 1 to 3
p.m, Sundays.

Ste. Asxige, France.

Drummondrille, Queber.
Canada. Telephony to
England.

Rodmin, England.

Chicago. Il Testing. morn-

ings.
Bolinas, Calif.

82.90
84.24

Wavelength

(Metors)

...
Ll
13
=3

17.28
17.34

24.68

[X]
b
=
£

aa

[ERETEY L TR
EEEE

3.620
3.560

Freguency
(Ktloeysles)

17.850

17,830
17,780
17.640

17.380
17,300

16.060
15.950
13.860
15.7680
15,300

14,530
11,480

11.420
11.150
13.400

12.780

12.200
12,250

12.150

DOA
027RL

A

PLF

W2XAD
PCY

WEXK

Doeberitz, Germany.
Copenhagen. Denmark, Ties.
and Frl. after 8 pan.

Address and Schedule

Bandeeng., Java {"Radio
Malabar™).

New lirunswick, N. J.

Kootwiik. Holland. 9:40

am. Sat
\\'c:tlnxhouse Eleterle and
Mfx. Co., Saxonburg, Pa.

Shln. Phones to Short- WSBN. Levia-
than'': GFWYVY, *‘Majestic’’; GLSQ.
*Olymplc*; GDLJ. “Homerio*: GMIQ,

*‘Belgenland’"; work on thls and higher

channels.
J1AA
W2XK
WwWBXL
WBXAJ
w2XCcU
woxL
woo
w2X00

GBC
PCL

Tokio. Japan.

Bchenm-!ady. N. Y. Tues.
Thurs.. Sat. 12 t0 5 p.m.
General Electrie Co.

Dayton, Ohlo.

Oakland, Calif.

Ampere, N. J.

Ancks, Minn.. and other
ex'perlmenul stations.
Deal, N. J. Transatlantlo
phone.

Ocean (:nte N.J AT
& T.

Rughy. I-.m:llnd

Kootwijk. Hollaml. Works
with DBandoeng from 7

a.m.

Lawrence, N. J.

SKalgon. 1ndo-("hina.

Ruzby. FEngland.

U. 8. Narsy, Arlington. Va.
Time signals, 11:57 to

noon.

Bamndoeng, Jaya. Afternoons.

8t. Assise, France. Tele-
phony.

Tokio. Japan, Upto 10am.
Beam transmiltter.

Lyngby. Denmark.
Taental.

Westmtnster. Callf.

Iuenos Aires. Argentina.

Saxonburg, Pa.

Radlo Sectlon. General Post
Ofre. london. E. C. 1.
Rusby. England.

Desl. N. 1.

Sava. Fiil Islands.

Bolinas, Callf.

Deal Lench. N. I.
atlantic telephony.

Rugby, England,

Rugby. England.

Ste, Assise (P"aris). France.
Works 1tuenos Alres. 1n-
ifo-China and Java. On

Experl-

Trans-

am. to 1 pm. and

other hours.

Rugby, England.

Bandoeng. Java. 7:45 am.

Rughy. England. Transat-
lantic  Dhone o deal.
N (New York).

Hte. Assise. Fran.e.

Tokio. Japan. 53-8 a.m.

Arlingten, Va, ‘Time sig-
nals, 11:57 to noom.

Amnapolis, Md. Time sig-
nals, 9:37-10 p.m.

Salgon. Tndo- (‘hlnn Time
signals, 2-2:05 p,

Bolinas, Callf.

Maracay. Venezuela. (Also

broadceasta occaslonally.)
Kahuhu. Mawalit.
Drummondville. Canada.
Ttedmin, Fngland
8.8, “Flettra.”
yacht.
Nauen. Germany,

" Marcont's

128.09

Wavelength

(Meoters)

2
<
.
a

27.30
28.20

28,44
28.80

28.88
29.54

30.15
30.30

30.64
30.75

30.90
30.93
i1.23
32.13

2.21

32.10
32.50
32.59

33.26
33.81

33.98
34.50
31.68

34.68

34.74

35,02
35.50

36.92
27.0%

37.80

2.342

Fragquency
(Kilocycles)

11,340

10,980
10.630

10.540
10.410

10,390
10,150

8810
8.6%0
8,650

8,650

8,630

8,550
8.450

8.120
00

7.930

WIXAW Fisher's Blend. Inc., Fourth
Ave. and U'niversity 8t.,
Seattls, Washington.

=

o Addreas and 8chadule

DAN Nordeich., Germany. Time
signais, am, 7 pm
l)eutlche Seewnrla, Hlm-

LW \\'ellllll!ton. N. Z  Tests 3-
8 a.m,

PLR Bamloeng, Java. ‘Waorks
with Holland and France
weekdays from aA.m. .
sometimes after 9;30.

WLO Lawrence, N. J.

YLK Sydney. Australia, 1.7 am.

PDK Kootwljk. Holland.

KEZ Iolinas, Callf.

LSY ftuenox Alres. Argentina.

GBX Rughy. England.

[ 313 Nauenh. Germany, Press
(code) dally; p.m.,
Spanish: 1 p.m.. Eng-
1fsh; 7:50 p.m.. German;
2:30 p.m., Enclish: 5
p.ro., German. Sundays:
4 pm., Spanish: T:50
pm.. German: 9:30 p.m.,
Spanish.

GBU Rugby. England.

LSN Buenos Alre¢, phone to
Furope.

LSA Buenos Alres.

GBW Rugby. Enzland.

...... Agen, France. Tues. and
Fri.. 3 to 4:15 p.m.

WNC Deal. N. J.

wMi Deal. N. J.

LQA Buenoy Alres.

LGN Riergen, Norway,

CGA Drummondville, Canada.
GBC Rugby. England. Sundays
2:30-5 p.m.

GBK Bodmin, England.

FL Parls. France (Fiffel Tow-
er). Time slgnals 4:56
a.m. and 4:56 p.m.

GBs Rugby, England. Transat-
lantic phone.

GBS Rughy. Enzland.

NPOD Cavite (Manila), Philip-
pine Islands. Time sig-
nais 9:55-10 p.m.

NAA Arlington, Va. Time sig-
nals 9:57-10 p.m.. 2:57-
3pm,

WSBN K8, “Leviathan.”

W2XAC Bchenectady, New York.

w2XCU Ampere, N. J,

wIXL Chicago.

W3XE Ntaltimore, Md. 12:15-1:18
pom.. 10:13-11:13 p.n.

waxy Radio Engineering Lah..
f.ong Tsland City, N. Y.

WEXAG Trayton. Ohlo.

W4XG Miami, Fla,

W3IXX Washington. D. C.

And other experimental
stations.

woo Deal, N. J.

w2X00 Orean Gate. N. 1.

00 Ocean Gate. N. 1.

PRAG I"ortn Alegre. RBrazil, 8:30-
9:00 &.m.

PLW Bandoeng. Java.

EATH \lennl. Austrla. Mon. and
Thu :30 to 7 p.m,

JIAA 'l‘nkyo. .hpln Tests 5-8
am.

DOA Doeberitz, Germany. 1 to

p.m. Reichpostzentra-
tamt, Berlin.

(Cortinued on next page)

WIW/\M’W

The (fallowing
the hougs stated.

All times E.8.T.

G58w.

Chelmsford,
to Saturday 1:45 p.m. te 7 p.m.

stations are

25.53 meters,

midrlght chimes of Big Ben Jn London,

HVI,
ot

Vaticawn cﬂy-
meters; te

Daity 5 to 505 a.m en

2:45 p.m, on 50.26 meters: Suaday

S te 5:30 a.m, on 50.26 meters.

raperted regularly by
many listeners, and are known te be on the alr during
Conditlons permlitting,

you should
be able to hear them on Your own short-wavo recelver.

Menday
Signs off with the

19,83

YK2ME.
merning from

11:30 a.m

Sydney.

Australia.
I to3am.,;5 to9 am

31.28 meters. Sunday
.: and 9:30 te

VK3ME., Melbourns, Australla. 31.55 meters. Wednes-
day and Saturday, 5 to 6:30 a.m.

Pointeise.

France. On

19.68 meters.

9:30 am. to

12:30 p.m.: on 25.16 meters, from | to 3 p.m.; and
on 25.83 meters from 4 to 6 p.m.

Kenigs-Wusterhausen, Germany.

from 8 a.m, to 7:30 p.m.

HKD, Barrangullla, Colembia.

day, Wednesday an

day, 7:45 te 8:30 p.m.

On 31.38 meters dally

On 51.4 meters, Mon-

d Friday, 8 te 10:30 P.m.: Sun-

“STAR"” SHORT WAVE BROADCASTING STATIONS

VEIGW, Bowmanville. Ontarlo. Canada. 25.42 meters,

from

KRB, Teguelgalps, Honduras.

I te {0 p.m

48.62 maeters,

Monday,

\Vedrmduy. Friday and Saturday., 5 to 8 and 9 te
[}

T14, Heredia, Costa Rica, Central Amcflu.
Wednesday, 7:30

ters. Monday
Thursday and Saturday. 9 te [0 u.m.

XO0OA, Mexice Clty. 25.5 meters.
F3ICD, Chi-Hoa.

f rench

indo-China.

29.3 me.
p.m.;

Daily, 3 to 4 p.m.

49.1 moters.

Daily from 6:30 te 10:30 a.m.

RVIS,
3

te 9 a.m.

Khavarevsk, Siberla.

70.2 moters. Dally from

L I T i e i i i
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SHORT WAVE STATIONS OF THE WORLD

(Continued from preceding page)

® - . ; .
Experimental and Commercial Radio-Telephone Stations
£ iy = 3 = K
o T X . 3%
" > 2 [d
gf 52 32 i § 2 32 %
L £2 =% I Iz 2 8 =z
£ == 551 Address and Schedule 3= 0 85 Address and Schedule zZ e &5 Address and Schedule
7.80 8 i Ix. 43.70 6.860 KEL Botlnas, Calif 63.00 4.760 Radio LL  P'arls. France.
o i l\‘:g T:I‘;T(;,]:]Iu;ll::h("lll‘le;tlng). Radlo Vitus, Parls, France. 4-11 a.m.. 63.13 4.753 woo N Ocean Gltte. N.T
8 e p.m. 63.79 4.70 WIXA Partland, Me.
38.30 830 PDV 1\0;1:;\131(, Holland, after 9 P 6?10 CFAD Dmnm\:ondrllIE. Canads. T SiiTe W00 4
. oo iy, 4.1 6.753 WN Deal. 74.72 4, NAA sig-
38.60 7970 FTF Ste. Assise, Trance. 1499 6.660  F8KR Conataniine, Algerls. Mon.. 3 L3 O Jme; i
PCK Kootwijk, llolland. 9 a.m. Frl., 5 p.m 2.1, 10 NootL
o7 g HKM Hogota.  Colombla.  9-11 | gayg 3.9% WOXL Chieago. 111
39.15 7.660 FTL Ste. Assise. e 95.00 8,156 PK2AG Samarang, Java.
39.40 1.610 HKF Rogata, Colombia. 8-10 p.m. 45.50 6,560 RFN Moscoww, TLS.S R, (Russia) 96.08 3.124 w00 Deal, N, J.
p.m zam. .4 pm. 933 3,076 WOXL Chiicago, 111,
39.74 7.520 CGE (‘nlmr.v Canada. Testlng, 46.05 6.515 woo Deul. N. I, Motala. Sweden. 11:30
Tues.. Thurs. 62.80 4,770 ZILZXX Wellington, New Zealand. a.m.-noon, 4-10 p.m.
— - -
Airport Stations - —
98.95 3.030 VEJAR Baskatoon, Sask.. Canada. KRF Tincoln. Neb. WAEC Plttshurgh, Pa.
53.25 5.630 ) waDP Atlanta, Ga. KMR North Platte, Neb. WAEB Columbus, Ohlo.
86.00 3,190 WSDE Tuscalousa. Ala. KQE Cheyenne, Wyo, WAEA lmllmmpo-lls Ind.
wSDB Jdackson, Milss. KQC Hock Springs. Wyo, GTR s 3
KGUK Shreveport, La, KQD Salt Lake City. Utah, K t. Louls, Mo.
KGUF Dallas, Tex, KKOQ Elko, Nevada, KSY Tulsa, Okla.
KGUC Fort Worth, Tex. KJE Reno, Nevada. KSWwW Amarille, Tex,
KGUL Ahijlene, Tex, KFO Oakland. Calir, KSX Albuqueryue, N, M,
KG:’JG .IH:'PRprlnul. Tex. e KRA Bolse. Idaho. Kg;)l. Kim:‘mnn. Arlz
KGUA 280, Tex. Sauthern . K l.as Vegas, Nev.
¥~ i Air Transport Lines.) KD Fasco. Wash. {Doelng  Alr Kst Tas Anseles. Call.
53.5 5600} W Aurera. 11, - e . KGT Wichita, Kan.
Bi52 3.170 { KQQ Towa City. Towa. ; 54.00 55600 WAEF Newnrk. N. J, KST Kansas City, Mo. (Trans-
KQM Ires Alolnes, Iowa, l Y6.77 3,100 { WAEE Camuden, N, J, continental Alr  Trans-
KMP Umaha, Neb, WAED Harrisburg, Pa, pori).
] - L 4
Television Stations
3.75 t0 5 meters—60 to So megacyeles. 105.9 2,833 WEXAN TLos Angeles, Callf. W3XAD R.C A \l(‘tor Co., Ine.,
598 to 6.18 meters—48.5 tu GJOJ mega:‘wclo:, W7XAB Spokane. \Wash, - anjden N,
6.52 to 7.14 meters—42 to 46 megacycles, ! A 2,750 2.850 ke, w w Kchenectady. N, x
wBxF The Goodwill Stuiion, Pon- L03.gnlolg105°0 me:;r;)(ABm l((:‘alumhluk";;rm.dz-lstIng WEBXAYV Yittshurgh, Pa. 1,200 R
tiae. Mich. System. 485 Madlson P.M., 60 holes.  1:30-
waxL WGAR  Hroadcasting  Co., Ave.. N. Y. 8:00-10:00 2:30 pm., Mon., Wed..
Cleveland Ohlo. P.m F::i
6.89 43,500 waxD Milwaukee Journal, Mril- W2XBO Long Island Clty, N. Y. WOXAP Chicago. 111
waukee. Wiy, WEXAA Chicago, 111 Kansas  State Azricultural
W3XAD  Camden, N. J. (Other ex- WIXG  Lafayette. Ind. 60 holes. 3 . College. Manhattu, Kans.
;.(-rimem;lséglevlslmgupuro- 1,200 r.p.m. Tuesdays H2.3 to 150 '““"W‘foo to f‘;:;)o’ (IS(I‘U o
mits: 4 to 30 slays, 2:00 p.m., ey Clty. N, J.
K 43,000-16,000 ko), P00 s 000 ™ WIXCR  Jerey Civ, NOJT 3.5, 6.9
101.7 to 105.3 meters—2,850 t0 2.950 ke, 108.8 2,758 VESC London, Ont.. Canada. TR L ex. Sul . )
WIXAY Hhort Wave & Television 136.4 10 1429 meters -2,100 w 2.200 krtl' auada 3x \:;.Er?lt.?:;hlzllaﬂlrl’lh:;k' lél.,‘."!](]
CorD.. HRoston. Mass. 1 w2xXBS National Broadeasting Co.. Works with W3X.J.
2, 7:30 to 10:30 p.m. New York, N. Y., 1L 208 w2XCD Passale. N. 1. 2.3 pm.
dally ex. 8un.  \Works R.P.A.. 60 lnes eep, 72 Tues., Thurs., Sat.
with WiINAU 10-11 p.m. wlde. 2.5 pm. 7-10 WAXF The Gnodnlll Smtlun Yon-
WZXR Radlo 1fctures. Ine.. Long D.m. ex. Sundays. lin(‘ Mleh.
Island City, N. Y. i to w2xR Radfo Pictures Inc., Long 2.9 t0 150 meters—2.000 to 2100 ko
10 . s, Sundiys. Island Clty. ¥.'Y. 48 and WIXAG  Chirazo, Hi
Silent 7-7:30 Sat. 60 line. 5-7 p.m. WIXAA Chicago, 111,
L] ] .
Police Radio Stations -
Wave- Frequency Wave-  Freguency Wave.  Frequency
lengath (Kilo- Call fennth (Kile- Calt lenqth (Kite- call
(Meters)  cycles) Letters Location (Meters)  eveles) Letters Locatlon (Meters)  cycles) Letters Location
121.5 2,470 KGOZ Cedar Rapids, 1a. | 1228 2,442 KGPX Denver. Col. 124.2 2,414 WMO Highland Park,
KGPN  Davenport, Ia, WPDF  Flint, Mich. Mich.
WPDZ  Fort Wayne, Ind. WPEB  Gr’'d Rapids, Mich. KGPA  seattle, Wash.
WPDT  Kokomo, Ind. WMDZ Indianapolis, Ind. WPDA  Tulare, Cal.
WPEC Memphls,' Tenn. WPDL  Lansing. Mieh. 175.15 1,712 KGPJ Beaumont, Tex.
KGPI Omaha, Neb, WPDE Louisville, Ky. WPDB  Chiecago, IlI.
wWPDP Phll;,(}e'l'hla- rg. : KGPP  Portland, Ore. WPDC  Chicago, IIL.
ﬁgga i(a" l'ancgc;’v al. WPDH  Richmond, Ind. WPDD  Chicago. I1l.
WRDQ :I‘?)Il]e'dgs%hi‘:). 1234 2,430 WPD) Columbus, Ohio WKDU Cincinnati, Ohio
2,458 WPDO  Akron, Ohio 1288 2422 KSW  Berkeley, Cal. KVP  Dallas, Tex.
1220 2,45 e wWMJ Buffale, N. Y. KGPL l.os Angeles, Cal.
WPDN Auburn, N. Y. = ) -
i & KGPE Kansas City, Mo, KGJX I’asadena, Cal.
WPDV Charlotte. N. C. - W .
y - KGPG Vallejo, Cal. PDU  pittshurgh. pa.
WRDH  Cleveland, Ohio et 2 .
i Y WPDW  Washington. D. C. KGPC St. Louis, Mo.
WPDR  Rochester, N. Y. . 5 ' b ' - ) ;
WPEA  Syracuse, N. Y. 1241 2,416 KGPB Minneap'lis, Minn. | 1885 1,574 WRDS E. Lansing, Mich.
M lveak Wi WPDS St. Paul, Minn. WMP Fram’gham, Mass.
1224 2,450 WPDK 2Milwaukee, Wis. oy o
WPEE New York, N. Y. 124.2 2,414 WPDY  Atlanta, Ga. KGPY Shreveport, La.
WPEF  New York, N. Y. KGPS  Bakersfield, Cal. 1123 257 WBR Butler, Pa.
WPEG New York, N. Y. WCK Bellelsland, Mich, WJL Greensburg, Pa.
KGPH  Okla. City, Okla. WPDX  Detroit, Mich. WBA Harrisburg, Pa.
KGPO Tulsa, Okla, WRDR Grosse Point Vil- WMB W. Reading, Pa.
KGPZ Wichita, Kana, lage, Mich. wDX Wyaming, Pa.
L4 * -
Marine Fire Stations - —
187.81 1,596 WRDU Brooklvn, N. Y. 1924 1,558 WEY Boston, Mass.
WKDT  Detroit, AMich. KGPD San Francisco, Cal,

WCF

New York, N. Y
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LETTERS FROM S-W FANS

TUBE OR NOT TO BE

Editor, SHORT WAVE
Having noticed youb article on the Western
Electric 216A transmifting tubes, I wish te give
you some of my persofal experience with these
tubes. 1
Reeently T acquired two of them and started
using them in a singleltuhe llartley Hi-C trans-
nmitting circuit, and they seemed to ‘get out”
hetter than the 210, I @was previously using. (I
was only using them pne at a time.) On the
first one I pnt 9 volta on the filament and 400
on the plate and the fube lasted for 4 months,
and the only reason tRat it burnt out was that
1 had too much fitament voltage on it. Then 1
put the other tuhbe ll}my trausmitter and the

RAFT @

set scemed to jump iato new life. Of conrse
I ran the filnment down, but ne lower than 7.5
volts. 1 increased power by getting a Thordar-
gon 200 watt power teansfornier and so I put
600 volts on the '.’lﬁ.-\.iund 7% on the filament.
r 8 months, but one day
I wns doing some regpir work on my xmitter
amd accittentally hrokd the tube. At the time
of the calamity, or rafher, previpusty, the tuhe
showed no sign of “go;ng west,” and was work-
ing OIK. |

I have heen on the Ir for a little over a year

1 then used the tube

and the onky tubes Ifhave ever used are 210
and 2164, and the 2WBA most of the time. 1
like it very much, and honestly believe that 1t
will take more puncifing than the 210, The
Inst tube mentlioned wms drawing 96 mills and
would get alightly rediwvhen the key would stay
down for a long timd (The Iatter 216\, not
the 210.) I am now[ausing a VT2 Navy type
tube and It will not sand my voltage without
“biushing like a beet.'

1 would he very pldased if you could find a
few of these tubes, and would appreciate it if
¥ou would let me kupw who has sone spare
ones. I would like tntn\'c- some of them in my
teansmitter. Dy thel fatl T hope to have a
couple of Type 52 tupes perking in a erystal-
econtrolled rig, with | 216\ XNtal oscillator,
feeding a couple of gn-neutralized 210 tubes,
with these 210s fesding two 852 tubhes in push-
pull (neutratized finaliamptifiers).

That's enough ahouf] that now, and I wish to
say “More Power fo You and Your Magazine.”
It has a world of godd information in it, and
that dope on the diredtional antenna system is
“sure the herries.” ransmitter designs and
nlso those of receiverd are the “cat’s pajamas™
ilso, |

Well, good luck nm‘I keep the good work up,
ad 73 e C 17 L., |

JUNIOR CRUMLEY., W4AAO,
607 Fifth 8t.. |
Biristol, Tenn.

“Kigs From A Gud

(Yon ask wa a difffcult onec Junior, hut e
beliere that RBlan, the |[Radio Man, 80 Curtland?
Strect, New York C'Ngt may he able to fr pou
up. Few of theae tubds are in wae. Blan may
harve thom —Editor.) |

|
A SWELL KICK
Editor, SHORT \WavE €RAFT

I get your publica®en regunlarly and think
it is getting worse right along. T think that
it is the hest | have gotten hold of yet but
here's a suggestion—Idt’'s have some more dope
on the construction land operation of short
wave receivers and transmitters. I noticed in
your January issuc thqre are five or six articles
on factory-made r(‘c»:l'rq

These belong in sonke service man’s magnzine
and not in a ‘“*ham” publication. 1 am not a

lace to Live.”

“ham’ myself. but egpeet to go on the air
soon. [ would like see something on the
calibration of wave nieters.
You truly,
orrest Bigelow,
oanoke, Indiana.

(Thanks, Forrest, for the brick-bat and e
ecrtainly do like to get them once in a while,
beeause editora are liable to get swelled heads
if they receive laudalbile lctters aqll the time.
In aelf-defenae, hotcever, let us hasten te ex-
plain that the short wavc art is progressing
a0 rapidly that unless we show pyou readers
cxactly what the manufacturcrs are dainy, we
carncatly beliere that we are falling down on
the fab, You will notice that uniike other radio
publications, 1wc ingist that the manufacturer
gire you readers 100 per cent dope on the in-
gide of the set, including coil apeeifications, ete.

Referring to the calibration of ware meters,
tee hope to have an article on this aoon—
sditor,)

B i e i ]

NOT SO GREEN!

Editor, SHORT WAVE CRAFT:

Well, here is the first letter 1 ever wrote to any
magazine, | want to tell you about the first radio
receiver | ever built. Yep, I mean the DOERLE
Receiver; 1T had to get started some time 1
couldn’t understand the radio symbols very well,
but it turned out “not so bad,” I must say. I had
a lot of trouble to control the oscillation, but by
looking over the old issues of SHORT WAVE
CRAFT 1 found what 1 needed and applied it,
and oh boy! did it work! Oh say! No kiddin’—
IT'S A WOw!

I have listened to the following stations {the
first four are heard daily): W2XAF, WI1XAZ,
W3IXAL, WBXK, W9XF. KEF, VESJR, WOF,
RV15, VKZME, W2XBJ, VEIDR, W9XAA. I have
received station F31CD at Saigon every morning
for the nast three weeks; not bad. I think. I'll
say 73 wishing SHORT WAVE CRAFT a long
ané »rosperous life,

Yours truly,
A. P. VENTURA,
637 Porter St., Vallejo, Calif.

(Congrats, “A. P.,” and welcome to the ranka
of the short wave wreeking e¢rew. Not so bad
at all, we assure you, for a greenhorn iy short
warcs. Aa a maiter of faet, aome of the old
hands may find that they can learn something
from pou. Keep up the good work and here's
hoping pou go hroke in buying ahort ware
parts.—Editor,)

e

OH! OH!

Editor, SHORT WAVE CRAFT:

Wonid you he interested in helping an enthu-
aiastie beginner?  You wili do so If you will
he go kind as to publish this letter in a future
fssue of SHort Wave Cravr. I would like
some “ham” (or “hams™) to write me deserib-
Ing a 4. 5 or 6 tube short wave receiver (A.C))
which they have built and operated with good
resilts, I huoilt a two-tube battery set which
“pereolated,” but T could only get WOO, Deal,

New Jorsey,  Well, anyway, 1 feet I'm pro-
gressing. By the way, the elreuit T used was
Mr. Doerle’s. 1 will appreciate it very much

{f you will publish this.

YVery truly yours,
Allizon Staples.
17 Cushing Arve,,
Nashua, N, II,

(Not so Fot, Allison, and it scema time that
romeane took you in hand and ahowed pou howo
to fAr up your set xo that it will percolate
properipy., There miuat he something wrony wcith
the “curburetor.” But acriously. wwe hope that
gonie of pour neighbors will read this and get
utuyr set to work.—Fditor.)

www americanradiohistorv com
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THIS MAKES US BLUSH

Editor, SHORT WAVE CrarT:

I am sure getting the mall from the fans
that read SHORT Wave CRAFT magazine, after
they have read my tetter in the Aug.-Sept. of
of 1931 in "Among the 1lams” department. But
I hereby like to say that T will be very glad
if some of the forelgn readers of “S. W. C.”
will write me.

I should have stnted that bhefore as your
magazine is no place for such letters as I am
writing. But anyway I am writing you beeause
I know that 1 will get the results that I wish
to get for 8, W. C.” has good readers that
know their business. Most of the letters I re-
ceive from the "Swappers” of “& W. C.” are
very Interesting and have lots of good informa-
tion. I am g subseriber to the following maga-
zines: Radie Craft, SHorT WAVE CraFr andd
Telerigion XNews, hesldes a few of the Gerns-
back hooks. All these are valunble to me ns
besides  graduating from a  very good radloe
school (which is the R. C. A. Institute, Inc.)
I et the rest of my radle dope out of these
Gerushack  publieations, as  these publishers
know thelr business. There are qulte a few
radie magazinea in eirenlatlon.  They all claim
that they are hest bhut the best and the leader
of all are the magazines that are published by
1Mugo Gernshack and his associates, as they
glive real radio dope and no bunk as others do:
that is why I don't like other magazines as they
publish that whlich (iernshack publishers have
published months ago.

Gernsback publlshers are always first to glve
the latest findings in radio and so I wish them
success and also lke to see them keep up thelr
very good work. In conclusion please let me
say that I predict that the SHORT WAVvE CRAFT
is golng to he a monthly publication as the sub
scribing list is going upward very rapidly., Now
let me sugpest that those that write me or
other fellow “Swappers” put thelr addresses
very plainly as I reeeived quite a fow letters
and ecan't answer them as T am confused ahout
‘neir addresses. Some of them might be s-
appointed by npot receiving an answer hut that
Is not my fault. But any way I thank them
all that have written me, and do hope to hear
from some foretgn readers of “S. W. C." 1alxo
wish the president of the International Swap-
pers Radio Clab suecess tn hig ddrlve for mera-
herg of this club: inctdentally, his name is
Eugene C. Miller, 15% N. Main S8t., Three
Rivers, Michigan, So I request those who have
not joined this club yet. to please do so at once
as pretty soon the einb’s albhum will be passed
aroumt to each member of this Infernational
Swappers Radio Club, for inspection and for
putting thelr own photographs of their radio
statlons as well ns their own pictures of them-
selves.  If you Jdo write please state what eluhs
¥ou helong to and also what radio magazines
¥ou are a subserlher of, Forelgn readers of
SuorT WAave CrAFT are desired for this ctub.
So let Engene C. Miller of 1514 N. Main Street,
Three Rivers, Michigan, hear from you. Mr.
Editor, if not asking you toe mueh please have
this printed In your worthy maeazine, Siorr
WAvE CRAFT, as I know of no hetter “Short
Wave” magazine than this SHaRT WAVE CRAFT.

Thanking you in advance, I bheg to remain,
A steady reader of S, W. (.
STANLEY JOIHN YUREK,

72 East 21st St., Bayonne, N.J.

(Now listen Stanley, please don’t twrite any
more ictters aueh as these becawse if you do.
you will he reading ahout aqun editorial crploaion
broause our stoelied head may pop off! Heow
ahbonut a good-sized brickbat for a change—but
thanks for your kind wishca.—Editor.)
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and Proven

S-W Adapter

By ROD PERRY

Radio Operator, 8.8. “S. M. Spalding”

® PRACTICALLY all marine radio op-

erators, like myself, carry their own
“short wave’ receivers; these vary from
simple one-tube affairs to multi-tube
supers. I have tried many types and
find the adapter described very satisfac-
tory and meeting the requirements of the
sea-going operator.

Several factors had to be taken under
consideration; the adapter must be com-
pact so as to take up a minimum amount
of space and be easily packed in a travel-
ing bag. It must be sturdily built to
withstand the conditions aboard ship; it
must be enclosed to protect the set from
the damp air and salt spray, and it must
cover a wave band at least from 15 to
50 meters.

A 5" x 9” x 6" aluminum box was
chosen for the cabinet; this is of standard
size and easily obtained. Plenty of
room is available to allow sufticient spac-
ing between the parts; if the cabinet is
too small there will be a tendency for
feed-back to take place between the vari-
ous circuits.

Four controls are on the face of the
set; a 30 ohm rheostat, a .00016 mf. tun-
ing condenser, a .00025 mf. plate con-
denser and a midget condenser in series
with the antenna. The variable con-
densers are of great importance and
should be of some reliable make and of
the S. L. F. type.

The tube socket projects through a
hole cut in the top of the cabinet and a
socket to receive the plug-in coils pro-
jects through the back in a similar man-
ner, The tube socket is fastened to the
front panel with two brass angles, leav-
ing the cover free to allow easy access
to the set for inspection. The coil socket
is bolted to the rear of the cabinet.

The circuit is of the conventional re-
generative type found in most one tube
adapters. Some trouble was experienced
in controlling regeneration; the set had
a tendency to go into oscillation with a
“plop”, and made it very difficult to tune
in hroadcasting stations. This was over-
come by trying different grid-leaks and
by varying the number of turns on the
plate coil. It was found that a two
megohm grid-leak worked best. If the
adapter still persists in going into oscil-
lation in an abrupt manner, place an
external variahle resistor of 50,000 ohms
in series with the 45 volt detector lead
of the long wave receiver. Even if the
adapter seems to work satisfactery with-
out the variable resistor, it is advisahle
to use one to compensate for any drop in
battery voltage.

Any “plug-in” coils ¢an be used that
will match the plate and tuning con-
densers, hut a “one-tap coil” will cover
the required band of 15 to 50 meters.
For the grid coil wind 8 turns of number
18 enameled wire on a 2% inch form and
take off a tap at 8! turns. The plate
coil has 4 turns of number 22 cotton

=& 00025- M.
R.F.CHOKE

J - -
aL_—L—’ —— 8+Afi

Circuit of the succexsful short wave
ndapter here described by My, Perry.

covered wire, spaced about % of an inch
from the grid coil.

A plug fits into the detector socket of
the long wave receiver to obtain the fila-
ment and plate supply and to couple the
adapter to the receiver’s audio amplifier.
Flexible leads are attached to the plate,
filament positive and filament negative
prongs of a tube base that is used for
the plug. A preat many battery veceiv-
ers have the old style UV sockets, and
the tube base comes flush with the top
of the socket, making it difficult to turn
the base in the socket. It is advisable to
make a cap for the plug in the following
manner: Remove the brass fittings from
an ordinary hard rubber electrical appli-
ance plug, file the sides until it tits snugly
into the tube base and glue it in place;
this makes a neat finished looking job.

This adapter can be used with any
battery receiver by plugging into the de-
tector socket. No detailed list of parts is
given as the constructor will probably
wish to use parts already on hand,
or favor some certain manufacturer’s
products.

Stand-O0ff Insulators

e HERE is 2 new wrinkle I am using

at the present time. 1 needed an
insulator to keep my transmitting aerial
away from the house. Not having the
ready money to buy one, I made one that
is just as good and will stand the “gaff.”

Take a piece of hard rubher or hake-
lite, 1.5"x12”"x%". Drill three holes in
it, as per drawing. Now a piece of the
same material 1,5"x14"x7"; drill only 2
holes in this piece. (See drawing.) Now,
if you have two small right-angle irons,
attach one at point “@’’ on one piece and
at point “4” on the other piece. This
may he done with machine-screws. Make
sure that these screws are nickel-plated
or brass; iron will rust, Now attach the
smaller piece to the larger one with an-
other machine-screw. We are now ready
to attach the stand-off insulator to the

www americanradiohistorv com

wall. We will need two round-head wood-
screws. Fasten the main insulator first;
then brace it with the other piece. It
works very well and has a long leakage
path.

If an insulator is needed for the ve-
ceiving aerial, use a strip of hard rubber
or bakelite, 1.5"x6"x%", as a good sub-
stitute. These insulators cannot be used
where there is heavy strain on them.—
Raymond Stephens, WOGPL.

How to Photograph

Your Set

® UNFORUNATELY many people are
under the impression that taking pho-
tographs indoors is a ditlicult and ex-
pensive job. Such is not the case, for
sone very fine “shots” may be taken with
an ordinary camera, a 200-watt eleetric
light bulb, and a simple home-made re-
flector. The latter may be made in a
few seconds by cutting a 2-ft. cone out
of a piece of white cardboard and fast-
ening the edges together with paper clips.
A hole should be left in the center of
the cone to allow for the 200-watt lamp.
Now for taking the actual pictures.
First mount the camera on something
steady and focus it on the subject. Do
noet get closer than 6-ft.,, with an ordi-
nary camera. All light should be exelud-
ed from the room except that from the
lamp mentioned above. The shutter
should be set for time-exposure and the
lens stopped to about f.16. Now open
the shutter and taking the reflector in
your hand keep moving it about slowly
so that the light from it falls on the
subject from different angles. This pro-
cedure should be continued throughout
the exposure. Avoid letting the light fall
directly on the lens, bv keeping the re-
flector always well behind the camera.

The film should he exposed for about
three-and-a-half or four minutes if the
subject is fairly light-colored as a
whole. If medium-colored the time will
be longer, say four or five minutes, or
five or six minutes if it is dark. It is
well to try several different times of ex-
posure, noting which one is best. Have
the films developed by a commercial
photographer if possible.—L. G. MoOrrIs.

MACHINE
SCREW

RUN WIRE
THROUGH

\v’(‘ry effective “stand-off” jusulntors ecan
be made from hakelite or havd-rubhber
strips, arranged as shown,
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SHORT WAVE QUESTION BOX

Edited by R. WILLIAM TANNER

5 BC ﬁ‘
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A short wave converter sultable for use Wwith n Phiico 11-tube superhet Is shown
in dingram above.

S-W CONVERTER

Raymond Banks, Belleville, N. J., asks:

Q. I'or a converter circuit suitable for use
with a Philco 11-tube Super-heterodyne.

A. The circult Is given In these columns. A
'27 1.F. anmplifier is ineorporated in order to
properly couple the converter to the low 1m-
pedanee iInput eircult of the Philco, This
converter can be used with nearly all makes
and medels of broadeast receivers. The plug-
in coils I, L1 and L2 may he any good make.
The 1.1% coii I3 should be a regular type of
broadeast R.F. transformer with primary re-
moved. The LF. tuning condenser C4 is a
Pllot 0003 mf. seml-variable. Oscillation in
the LK. stage is prevented hy the 1000 ohm
resistor R4, The detector screen-grid resistor
N1 is not always needed. TIf the oscillator
ind detector components are not shielded, then
R1 should he used to reduce oscillator-detector
coupling.

VALUE OF CHOKE

Keuneth Maper, Binghamton, N. Y,, wants
to knew:

Q. If the filter choke in the clreuit of the
power supply, page 314, Feb.-March Issue, is
20 henries or 36 henries as the description
states?

A. The value of 30 henrles 18 eorrect.

RESONANCE INDICATOR

Frle Johnson, Cudahy, Wis., asks:

Q. What is a reliable resonance Indicator to
use with a 201A Hartley trapsmitter? The
plate veltage is 00 volts.

A. An O to 25 ma. milliammeter In the “B"
positive lead is the best indieator for sueh low
power. Tune the oscillater to the required
wave and note the plate current. Then tune
nntenna circuit until current 1s highest. Tt s
advisable, for the sake of stabllity, to reduec
the antenna coupling so that the plate current
Is actually ahout 83 per cent of its maximum
value.

COIL WINDING QUERIES

Steve Setar, Cleveland, Ohio, wants to khow :

Q. In regard to the recelver elrenit shown
on page 393, April issue, are the tiekiers wouml
on the same form nas the secondarles, or on
another form placed within the secondaries?

A. They are wound on the same form, with
spnacing of ahout ¥% inch.

Q. Are the turns spaced on the 17-25 meter
coil ?

A. As spacing was not mentioned In the

article, it would be assumed that all colls are
close-wound.

30H.  30H
5V. (100MA. {100MA.

a+220

350
v E 4100

N T T

/ Y L4
2ZME  4AMF, 4MF
25 goov. 4Sov, 450V

ELECTRAD TRUVOLT #
TSWATT 20,000 OHM
RESISTOR, 3 TAPS

Sv.

'lq\
1ov,ac.

Power supply circult sultable for use
with short wnve recelver,

POWER SUPPLY HOOK-UP

Thomas Burr, Media, I'n., writes:

Q. Can you give me the cirenit of a Dower
supply to us<e with the recelver on page 304,
Dec., 1030-Jan., 1931, lssue?

A. The elrenit appears in these columns.

SPACING BETWEEN GRID AND
TICKLER COILS

Hareld Gruber, Cincinnati, Ohio,
follows @

Q. When winding coils, what spacing should
be used between tickler and seecondary or grid
coll?

A, The spacing will depend upon the detee-
tor plate veltage, the value of the grid-leak
and condenser, the numhber of tiekler turns and
the tube.  Approximately 1/16 to % Inch will
wvenerally be sufficlent. The spaecing and num-
her of tlekler turns should bhe proportioned so
that the tube will just oscillate at the high
end of the tuning seale, with the regenerntion
control set at maximum. When this is done,
regeneration will he very smooth with a mini-
mum of fringe howil and other noises,

22 AS A DETECTOR
I.. I". Ryan, Mlngo Jct., Ohlo, asks:
Q. Can yeou publish a clireuit using a '22
<erecn grid tube as a (detector?
A. A 22 tube {8 not suitable for use as a
detector, due to its microphonie behavior,

BROAD-TUNING AND SUPER-

writes as

REGENERATORS
. C. Morris, Aubundale, Fla,, wants to
know :
Q. 1If 1t is possible to cure the extremely

hroad tuning of the super-regenerative circuit
deseribed In the Oct.-Nov, issue?

A. Broad tuning is a eharacteristic of super-
regenerative circuits.  This Is one of the rea-
sous they are used on the very short waves,
where ordinary short wave acts are tooe critical
for operating convenience.

Q. Could a stage of R.F.
crease selectlivity ?

A, An RR.F. stage can easily be added, but
cven this does not inerease gelectivity to any
great extent.

“MOPA” TRANSMITTER DIAGRAM

Douglag Wood, Nixon, Outario, writes this
department :

Q. Will you publish an MOPI'A (master oscil-
Iator-power amplifier) transmitter clrenit, using
'50 tubes in the power amplifier and '71A's in
the osclllator, hoth of which are P-1°?

A, The ecircuit is given on these pages.

Q. Can loop muduintion be used for phone
work with this cirenit?

A. It could, bt is not advisable. slnee suel
maodulation canses distortien and “wobulation”

bhe added to In-

- o
FEEOERS

or frequency modulation.

.000L-MF. 05C.  .0005-MF.
# .0005-MF’71A {

N\

4 | -V =Y
— OOOI1KMF [ "7t A1 .00025-WF.
i : " o02-~ s %
.ooz-s\r. ""J",'."'/“ OHMS 2403. i. L Johmsl !5 -
" i ’ 5000 TO
o o i (o ~ . _»} 10,000 OHMs
+500VF  C4 ¥ 75V. T 130V.F +180VF B ~5v.
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| CYE-S——

A
\ll

¢

Master oscillator-power amplifier transmitter circuit using ’71A and ‘530 tnbex.
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who made

good

G. LEONARD WERNER

® G..LEONARD WERNER, design engineer of

Dlair - Radjoe TLaboratories, Specialist on
transmitters. In 1918, Werner built his first
amateur transmitter. ife was one of the early
experimenters in Rreooklyn, N. Y., way back
when radio was ealled '‘wireless,” and he and
his “gang” kept the air waves cluttered with
dots and dashes.

G. Leonard Werner,
well - known New
‘fork radio engineer,
who has specialized
in the design of
short-wave transmit- '

ters. Mr. Werner '
o o d ‘

first operated an am-
ateur short-wave sta-
tion in Bethlehem,
Pa., under the call
3HC.

In 1922, under the call of 3HC, Werner
operated an amateur station in Bethlehein, I’a.
1le was one of the (irst amateurs from this
sectinn of the country to commnmunieate with
the West Coast on extreme low power. After
congiderahle experimentation with a simple Col-
pltt's circuit, employing a 201 tube (with HO
volte of “B’ battery), he estahlished inter-
mittent communieation with Oaklaund, Calif.

About five years ago, Weruer hecame asso-
ciated with II. C. Biair, who was then qnite
well known as the manufaeturer of the high-
quality, resistance-coupled Rlair recelver. Wer-
ner and Blair decided to manufactiure custom:
Liuilt amplifiers and transmitters for every type
of work.

Werner lLias Concentrated his efforts on the
design of amateur and commercial trausmitfers.
e is the designer of the Universal Phone-C.W,
Transmitter deseribed in the present issue of
SHORT WAVE Cnart. At the present time he
is doing advanced researeh work on nltra-short
waves in conjunction with light waves, and
he is alse dolng special experimental weork in
connection with the physles department of Co-
Iumbhia University. Mr. Werner is a graduate
of New York University, clasg of 1924. [lis
amateur eall letters are W2I'N,

JEROME GROSS

SHORT WAVE CRAFT for AUGUST,

has huilt up an excellent custom-made radio
husiness in New York City. .Jerry's first short-
wave transmitter was tackled in 1908 and was
used for demonstrating ~wireless” telegraphy
to a Scienee¢ elass in a school. This set was
entirely home-construeted, including tie % -inch
spark coil.

In the course of the next few years dozens
of transmitters were constructed up to the
use of the vaeuurn tubg.

At thig period GJ was used as the call, a
license heing unneeessary at that time,

Jerry has lLeen actually enkaged in rhe de-
sign and coustruetion of shori-wave cquipment
for the last ten years, having marketed some
of the first equipment of its kind in the coun
try. To dnte the score-card shaws the con-
strnetion and design of over several thousmnd
trangmitters, inclnding everything from ’'99's
to 5 K.W. tubes.

Jerry's amateur eall is noew W2AAE; he's
at present conducting the Gross Radie Co., de-

1932

voted exclusively to catering to those inter
ested in short waves. Desides the store and
mail order husiness, he conduets n laboratory,
which has placed within the reach of the
average amnteur short wave apparatus com-
mercial in appearance nd operation,

“Jerry” Gross, pop-
ular short-wave ex-
pert, well-known to
all New York City
amateurs. H.s pres-
ent station call is
W2ZAAE.

A 30 Watt Transmitter
- By ROBERT M. LACEY

(Continued from page 226)

the two outside oncs. Tip jacks may now be
inserted in place of these binding posts for use
as a plug-in c¢onnecfion for the center-itapped
grid evil of the oseillatory eircuit,

The remaining posts are connected to the
“B" negative of the tilter and to the ecnter tap
of the Tl volts oscillator filament winding.

The ahove mentiened posts are now com-
pletely wired to accommodate a traonsmitting
key.

A 10,000 ohm transmitting grid leak 1s now
conneeterd hetween the center tap for the oscll
Intor grid coil and “B-—" The grid prongs of
the two sockets now intended for the oscillator
rubes are connected direct to the tweo outside
binding posta or tip jaeks.

Originally, direetly in front of the two Bock-
ets we have now conneeted as oscillators, there
was n grid leak mounting, the S8pring recep-
tneles of which are removed atd binding posts
installed in their place.  These two. himding
posts are new in turn connected to the plate
proungs of the two oscillator tube sockets and
these will formn the counectiong te the plate
cireuit inductanee of the oscillator. The center
point of this coil is eonnected to the “B™ plus
lend that woe at first taped up together with
the two leads that originally fed the field of
the dynamie speaker.

A by.pass condenser should alse he inserted
hetween this center tap of the plate inductance
and B negative. A Sangamo 2,500 velt 002
mf. fixed condenser will serve this purpose.
There alsao should be connected in series and

The converslon has now heen accomplished
amd the guttit is ready for the tuhes. Two 281
tubes for the rectifier and tweo 210 or 510 as
oscillators are employed and the plate tank
cireuit eoupled to an antenna syvsten.

The only additional equipment necessary for
this ontfit i8 a tuning condenser for the tank
eireuit. whleh Is connected directly neross the
oscillator plate inductanee. Such a condenser
muay he secured for an investment of Jless
than £2,

As will he seen in one of the pheotographs,
the center-tapped grid coil may e wowinl on
a one-inch picce of Bakelite tubing long encugh
to fit phone tips for the three phone tip jacks
previeusly iustalled where the binding posts
were originally installdd on the chassis. The
turng on this coil depend, of ecourse, upon
which amareur band the transmitter ig intended
to work in. The same applies to the tank
cirenit inductanee,

The grid coils for the varions amateur hands,
all wound on hakelite tubing with an ouiside
dinmeter of one inel, should have the follow-
infi specifteations :

Neventy-two turns {of No. 32 §.8.C. magnet
wire) eenter-tupped for the 3,500 ke. band, 40
turns of Neo. 8 D.C.C. magnet wire for the
7,000 ke, band and 16 turns of No. 28 D.C.C.
center-tapped for the 1,400 ke. hand.

When using the regular coil-form
plate tank inductances.
tlon may he followed,

for the
the following specliien-
uging  %-inch copper

® JEROME GROSS, hetter known as “Jerry™ across the oscillator filament two moere such tudin formed on a rn‘un'l form suech a8 pipe or
to hundreds of amateurs and experimentera  condensers and their eenter eonneetion also  Wooden dowel: the dinmeter as follaws.
not ouly in Ameriea hut even In foreign elimes, econnected to “II" mnegative. (Continued on page 252)
.
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tA}.%V" DlLBT’uGHT sion connections made for transmitter.
= Left—Original elrcuit of Kolster power amplifier nnd loud speaker..
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First Prize Winners

Firat P'rize Winner—Louix *. Maigret.
(Continued from page 210)

are used throughout the converter: a Ilammar-
lund MC-140-M for tuning purposes, a I'ilot
J-23 for controlling oscillatlon, and a Pilot J-5
for coupling to the antenun. Incidentally, it
might be added here that the J-5 midget con-
denser must be slightly altered to reduce its
capaclty when the converter is used with a
Inarge antenna as found on ships. Thls altera-
tion is done by simply removiug the &7 spac-
ers holding the stator plates in place and
replaecing them wlth 3%” spaecers. Poth stator
plates are put together as one amd the cou-
denser reassenblod. That s all. The rotor is
left as before, with its three plates.  In this
way, the condenser i{s not danmaged, nmd, while
now having the desired small eapacity, can be
quickly restored to lts original construction.
If this change is not made. the setting of the
condenser will he eritiea! wth a large antenna
and it will have to be left own fn order to
obtain oscillation at every point on the tuning
dinl.  After the change. oscillation fsx 8mooth
and the antenna-coupler acts more like n ver-
nier adjustment, its intewded function. The
required  3%” spacing was obtained by using
two small knurled ronnd 6/32 nuts end to end
of the type found on the midget condenser
seroew-ends. The same five plate midget must
be Insulated from the chassis with fiber bush-
ing washers both inslde and out. The remain-
ing twe condensers are mounted direetly to
their respective panels,

¥
g -0001-MF.
( ra
3

Carc
.0001-MF.

PLUG
ON END OF

ROYAL

SHORT WAVE RECEIVER

P

Y

Wiring dingram of Mr. Majdgret's S.W,
Converter,

An 85-mitkhenry radio-frequency  choke coil
is inserted in the plate lead to keep RUF. cur-
rents where they belong.  Three tuhe-hase pliag-
in eolls nte used to cover the three most usefnt
and popular high frequeney bands, giving the
converter a renge of from 14 to 100 meters,
approximately.

Connecting the Adapter

Tslng the chasxis as the A" plus side of
the filament supply eliminates much of the
wiring and alse automatiealiy grounds the con.
verter,  If it Is found necessary to use an
additional ground connection, it can easily be
made by running a wire from the most conven-
Jent serew on the chassis to the ground bind-
ing post of the reeelver. Exeluding the eable,
Just abont one foot of wire was used to make
all conncetions. 'The cable consists of three
wires, two of which provide the converter with
filament voltage. The third goes to the plate
end (not “B” plus) of the first awdio trans-
former primary for the plate voltage. This
may be accomplished in two ways: first, by re-
moving the detector tube from the receiver and
plugeing tie eable in its socket, This method,
while belng the simpler of the two, soon he-
comes irksome and not 8o gowd for the socket.
S0 a compromise was cffected and the follow.
ing method (Fig. 7) deeided upon: a separate
five-prong goeket to accommaodate the five-prong
cable plug was mounted in a convenient spot
not far from the receiver's detector. Three
wires were attnched to this socket: the two
leads from P and I were conneceted to the
ship’s General Electric AA-1400 detector-nmpli-
fier, witleh has five handy terminals on ench
emd. The temaining lead from ' on the socket
was attached to any point on the tickler ree
versing switch, or either of the two tickler
binding posts on the panel. In this manner,

Short wave receivers come and go, but
ROYAL Model RP has passed the severe te
time with flying colors. It has been accepte

guaranteed or your money back!!

Sturdily constructed on a heavy metal chassis and
enclosed in a neat crackle finished cabinet, this re-
markable two-tube receiver presents an attractive,
efficient appearance. A full vision dial and a smooth
acting reReneration control makes tuning remarkably
essy. This set tunes from 14 to 550 meters. A spe-
cial “Ham” model is available with the amateur
bands of 20, 40, 80 and 160 meters widely spread.
(State your choice.) The use of a UX-232 screen-
grid detector and a 233 power pentode amplifier gives
extreme sensitivity and tremendous volume.

In Kit Form - $10.95

239

S

the

s(,it of ROYAL MODEL RP
by

the Short Wave fraternity as the outstanding value today. Its performance closely approaches
that of sets and converters selling for four to five times as much. It complete]y overshadows
ahy other sets in the low priced field. Considering results oltained it is the mest economiecal.
Every day it piles up new records for distance, volume, and ease of operation. Remember! the
outward appearance may be copid, and extravagant. haseless claims may be made by irrespon-
sible companies, but the final proof of superiority of the ROYAIL lies in vertification by owners
of repeated. consistent reception of French, Italian,
American, and many other stations. No idle boasting on our part! World-wide reception

New Zealand, African, Asian, South

Special .. $13.95

Set of MATCHED RCA $2 55

Licensed Tubes ...........,.

Set of BURGESS Batteries

(including three full sized
45 volt “B”8) ........... $5'45

s%rOMPLETE : $20'95

It pays to buy the best!

SPECIAL A C MODEL Uses a 258 (the new variable-mu pentode) and a 247.

Ll To be used with the model EF Power Supply or can
be operated on any good short wave power pack delivering 275 volts and 21 volts. Can be
furnished with output to dynamic voice coil or to magnetic speaker or phones.

Model RPAC, $17.95 Kit, $13.95 Tubes, $1.75
SPECIAL !!? SPECIAL !!

SPECIAL!

Brunswick Short Wave Converters

Only through our tremendous cash buying power are

we enabled to make this sensational offering

of latest model, genuine Brunswick Short Wave Converters. Makes your broadcast receiver a short

wave superheterodyne with a wavelength range of 20 to

60 and 120 to 200 meters with coil switch.

Can be attached by anyone in five minutes. Once connected, a throw of a switch automatically changes

from short wave to broadcast reception. For use with

any receivers using
| 247 or PZ pentode tubes. (Adapter for 245 tube sets $1.00 extra.) Complete s l o - 9 5
in original factory sealed cartons with two Brunswick 224 tubes.

| Regular Price, $39.50

NEW! Three Tube Receivers

In addition to all of the superior features of the model RP these new short wave
receivers incorporate a stage of pentode radio frequency amplification.
Uses the new 234 pentode RF amplifier, a 212 screen- Uses two of the nuw type 50 pentode and a 47
grld delector sl a 233 pmnr pl'l!tudl' amplifier. powet petitode output tuhe. Designed for use with
KIT, $14.95 Tubes, $3.7 Batteries, $5.45 power pack model EF.
" SET, $i8.95 COMPLETE, $26.75 KIT, $17.95 SET, $21.95 Tubes, $2.85
POWER PACKS ACCESSORIES
[ MODEL EF—For use with TUBES Shielded Fillament Transformers All
receivers RPAC and RFAC, Genuine  ROA Heensed  tubes. windings ceater taPhed. Good regu-
T'ses a 280 rectifier tube. Fully guaranieed against any lation.
Encasml In a neat melal cab- defect for three months. 2% volts at 10 amps....... ...$1.25
inet. Faor 110 volt 80 eycle, These are good tubes! 6.3 volts at 1 amps $1.45
Speclally desiuned for noise- e [}aG
Itas short wave oporation. % volts at 4§ amps......, ... .$1.45
KIT, $i2.45 $14.95 10 volts at 4 amps. veen.. 52.25
| 2% volts at 10 lmpc. and 2%
MODEL PB—For any ftrans. at i amps........ veeessioaa. 81,95
mitter using 243 tubes. De- iI'50
l livers 2% vuits and 350 yolts .50 BURGESS BATTERIES
at 100 mils. DBy using a T y2s 100; A ol B S1El
| voltage divider this pack can - ot ller Cells, doe; Y% :o 'l 5 ll'
be used to furnish power to T Ts0 Y voll €, 9%c: Stand *‘|" 4,_.”&"
an  AC  broadeast  recelver. T ies T Battery, §1.35; leary luly 0
I' Built on  cadmium plated " as Transmitting Key, $1.2 .
metal chassis. “op :ng;aj lirass Base ll\fv, !--; A
! ROYAL Porcelaln Bee-hive stand-o
SPEC"“‘ $9.95 KIT, $7.95 hlﬂll]ﬂl(:m o“lll.nllar' to (iR l0c each
| MODEL PE—Uses two 281 Baldwin eadphones ...... 55.45 e doz.; Solitl enameled aerial wire:
tubes vutput, 1z 630 vohia Do° Flwoul Phenes .......... 1.45 No. 12,7100 f1., 60c: 200 fr. $1.25;
’ at 1370 mils and 7% volts ot. :‘lnl«l\\'lnl l.{nul.-]iell'(rr d;nlts 'I;g ' No, Ii: 45¢. 90c,
at aml.u For any trans- efpiecs lmporte endscts 5
mittar uking up to three Phone Phws ... .25 Complete stock of PILOT parts ami
210’s.  $17.95. KIT. $12.95 Kellog iland Micrabhonts.. 2.95 sets at {owest prices.

‘ ORDER NOW

OUR PRICES ARE LOWEST

. . wWe can supply your enlire radlo needs at lowest

All above prices include Government TAX ',\'hull;sah-"prl('«s.)Jun send us your whole order men-
20% DEPOSIT REQUIRED WITH ALL tfonlng catalog arul pBRE pamber whereln you And our
ORDERS competitors’ lowest prices. We wlll promptly fill your

Money Back If You Are Not Entirely | orier

extra
Satisfied tages

| Harrison Radio Co.

wwWw americanradiohistorv com

at those prices or lower. Resldes saving you
transportation expefise you rectlve the advan-
of our Intelligent, experienced service.

142 LIBERTY ST., Dept. C-10
NEW YORK CITY
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Train Now for New

Get Into a Line Where
There’s Action—

Every Day—And a Pay-
day Every Week — You
Be the Boss!

YOURS
without exlra eosl.

A modern sct analy zer
and trouble shooter.

Hight now whlle hunireds are 5 i
locking for work where there | Finde what's causing
Lsn't any. thie radlo gervice | the trouble—tests cir-
fleh]l can use trained men. With | cuite and tubes—men-
the proper tralndng and the sured resistanics — ch-
necessary eQuiPment. You can prcity of ¢ondensers,
enter thls ticld and make a oto.

comforiable living. We include

with our course this modern set
wnalyzer  und trouble shooler
without any extra charge. Thls
plecs of equipment lias proved
i0 he a valuable help to our
members. After a brief perlod of training. you ean
lake the set amalyzer out on serviee calls anil resliy
conlpete with ‘ald mers.”” We show you hew 1o
wire rooms for radlo—install auto sets—build and
Enstall short-wave receivers—unzlyze umd rebair all
tyned of radlo sets—and many other profituble jobs
can be Yours.

Teaching you this interesling work 18 our business
and we have provided ourselves with every facllity
to help you learn qulckly ¥et thoroughly. 1f you
possess average jnicllifence and the deslre to make
real progress on your own merits, you will be inter-
ested in our

NO-COST MEMBERSHIP PLAN

Start this very minutel Send for full detalls of
this plan and free booklet that exiains now caslly
You can how cus't in on radio gulckly.  Don't jut
it oft1 wWrite today! Send Now!

e e

Fill Qut and Mall Today! l
‘ RADIO TRAINING ASSOCIATION of AMERICA |
l Dept, SWC-8, 4513 Ravenswood Av., Chlcago, 1. l
Gentlemen: Send me ddetalls of your No-Codt
| Membership Ewrollment Plan and information on |
1 how to learn to make rea)l money In radio Quick. [
I |
! {
| |

Name

Adjustable piteh buzzer, nickel plated metal parts
mounted on beautifuily black meolded Makalot basc.
Contlnental  Cude  relief molded each side of key.
¢Cllbs can he put In binding post to hold foumtain
hen  flasbilight  hattery. ireat for practice-signals
with wire up te 1000 feet—or grounded und con
nected fo antemna  sets as wireless trunsmitter for
sliort (Mstamwes—aignal belng receised on any kind
of set—connected to amplifier produces Joud sighal
for group practice.  Aiden Code Set. Price, 75c

ALDEN PRODUCTS CO.

Dept. § Brockton, Mass.

AMATEUR AND COMMERCIAL
TRANSMITTERS
AT LOWEST PRICES
OUR ENGINEERS DESIGN TO YOUR
SPECIFICATIONS

UNIVERSAL

“PHONE-CW™
TRANSMITTER

completely assembled.
wired, and ready
to operate
$70.00 Yt

TUBES
(F.O.B. New York)

BLAIR RADIO LABS.

18 WARREN ST. NEW YORK, N. Y.

SHORT WAVE CRAFT for AUGUST, 1932

the detector tube is never removed to use the
eonverter, but gimply turned off with {ts rheo-
stat. 'The advantage of this system lies in the
fact that either long or short waves (or hoth
together) may be received by simply switching
either tube on or off. This feature is fully ap-
preciated every night Ly the author when re-
ceiving weather reports from NaAA on 2653
meters and press from KUI® on 47 meters, he-
canse hoth are trunsmitted simultaneously at
101" M E S8 T

It will be wise to install a 100,000-0chm re-
sistnr across the secondary of the first audio
transformer to eliminate *“fringe howl”’ whiech
oceurs At the “gpllling over' point of osclila-
tion. This is easily done oun the G-E AA-1400
amplifier becauge clips are provided for that
very purpose hehind the eenter tube. The re-
sister already in place there usually is ton
high, being of 2 megohm vatue,

A five-prong adapter Dlug 1s supplied with
the I’ce-\Wee converter to make possible the use
of either four- or five-prong tiuhes, such as the
'01-A, the '30 and the ‘37 types. 'The adapter
plug may also be used on the five-prong plug
on the end of the cable when the converter is
heing plugged into a four-prong socket. Inei
dentally, a trpe "37 antomobile tnhe was found
to be a very good performer with the converter,
being a hetter oscillator than the types "01.A
and 30, and also bheing mueh less mierophonie.
A dial light 8 inehikled in the cireuft of the
converter and is, of course. optional.

Mounting the tube on the outside of the
adapter was justitied mainly by the resulting
compactness : hut other reasons mnke this feat-
nre esirable and it will be appreciated if it
eVerT hecomes necessary to replace a (efective
tube while copying code. It means jnst the
difference between missing twe or three wonls
and missing a whole sentence or even more,
with the tubhe inside the ecabinet.

How Metal Box Was Made

The I'ee-\Wee measures 4 inches high hy %
inches wide by 3% inches deep aml is con-
structed entirely of 1/16G-zauge silver dip finish
sheet aluminum purchased from Riap-the-Radio-
Mnn, New Yeork City. I is made up of four
secrions. The Iargest picee forms the top, front
amd bottom of the “eabinet™ and I8 11 inches
long by 3% wide. It is bent at vight angles
2% Inches from both ends as shown in Fig. 1.
The two side pieces are of the same size and
ench measnres 4% Inches long hy 3% inches
wide. The “back door” or “inspection hatch’
of the converter is a piece of aluminum 4
fnehes long by 31 inches wide and is attached
to the right side by a small hrass hinge (1
ineh long by 13/16-ineh wide) obtnined in the
ten cent store. This arrangeinent greatly facili-
tater getting at the *“works™ of the set.

It was found easier to drill all the uecessary
holes first in the 11 hy 3% ineh seetion he-
fore hending it.  The two side pieces must be
cut ant according 1o Figs. 2 and 3 ro allew
room for the edges of the €oil and tube sockets.
and shonld be hent bhefore drilling the small
tapped holes. Thesre are drilled only after the
eliles have been fitted and centered with the
holes in the top and bottom. All the heles on
the hent edges of Lhe two side-pieces were madde
with o No. 4 drill and then tapped with a /32
tap drill and wreneh alse purchased in the
lime store. This lnst operation is very easy
asg the aluminnm i soft. The four heoles for
mounting the brass hinge were also bored with
a No, 4 rill and rapped for 6/32 serews.  All
the otnher small holes are % inch In Jdiameter
and nuule with No. G drill,

All the large holes inclnding the two on top
far the suckets were nunde first hy drawing two
coneentrie eireles of anont 3/16 ineh different
dinmeter with a pair of dividers, and then drilt-
ing small holes all around on the inside eircle.
After this, the pieces were punched out and the
holes smoothed off with a half round and rat-
tail qle. The «lial light opening was made in
the same manner. This procedure is rather
tedinus hut it does the trick. A large drill or
n washer eutter obvionsly would he the correet
tool to use, hut the converter ileseribed here
was huilt on board ship and faeilities were
quite Nmited.

The hending was easily done in a vige. Two
thin strips of copper or hrass should he used in
the jaws of the vise when Lending the alumi-
num to avoid seratehing or searring it

www americanradiohistorvy com

The back door of the adapter is held shut
by twe 6/32 screws which it into two small
alvminumn or brass angles mounted on the ad-
Joining serews that projeet from the top and
bottom, The dial light was mounted in the
following manner: take a Pilot pllot-light
bracket and rewmove the socket. Screw the
socket into one side of another mmall angle-
piece. The other hole in the aungle-piece at-
taches to the right-hnnd mounting screw on the
Kurz-Kaseh dial,

The choke cofl wnas mounted by fastening it
to one end of a small metal piece 1Y% ineh
long by 1% inch wide, the other end of which
atiaches to the rear tube socket screw. The
tuning condenser ig mounted np=ide down; the
two other condensers also. The thrended sec-
tion of the tuning comlenser shaft should e
kept from projecting hevond the face of the
panel with three 1/146-inch thick washers. This
is necessary to ohtain a perfect fitting dial. A
teniplate supplied with the dial gives correet
position of the holes.

Wiring Details

In order to shorten connections, the tube
soCket was mounted on the rizht slde of con-
verter with filament lugs on the ontside., The
coil socket wns placed on the left side with the
grid lug inslde. The result of this arrangement
simplities wiring. The I’ lug of the tube socket
is soldered directly to the G lug of coll socket.
The 17 plus lug of tnbe socket is grounded to
rear mounting screw. The IF plus Ing of the
coil socket is grounded to the front mounting
serew. The mldget grid-leak and 0001-mf. grid
condenser are soldered directly te the tuning
condenser sitater nnd G of tube socket.  That
leaves just twe connections by wire from the

” TICKLER REVERSING SWITCH
e @ .

SE-143 TUNER
END VIEW

GE-AA-1400 |
AMPLIFIER

L—.....ﬂlz ' J

Hooking' up converter to power amplitier.

coil socket. One goes from lug € to choke
coli and stator of the 23-plate wmidget. The
other goes from lug I"— to the tuning condenser
stator and also to the stator of the G-plate
midget. Lug P of coil secket is not used.

The rotor of the 5-plate midget eonneers 1o
the antenna bhling post.  This poxt should bhe
well insulated from the chassis.  The remin-
ing connection from the tnhe socket goes from
1 straight down to the switch. And that
completes the wiring. 1 beg your pardon: a
short piece of wire xoes from I'— to the Ing
on the pilot-light socket. Now the job is done.

Connecting the cahle eomes next. One wire
roes to the open side of the ehoke coil : another
goes to the remailning side of the switeh and
the last is fastenel to the mest convenient
serew on the chassis. The ecable was made
with three wlres run through a three-foot
Ietigth of green rubber tubing, 4 ineh in dJi-
ameter, also obtained in the dime store. A
five-prung speaker plug attaches to the other
end of the cable,

The five-prong adapter plug was construeted
by sawing off half of the top of a four-prong
tube hase and mounting thereon a IMilot Na. 215
five-prong =ocket. A wire is soldered to the C
and adjoining F contact of 1he soeket and run
through the F-prong of the tube base. The
other three socket Ings counect to their cor-
responding tube base prougs, that is, I' to P,
G to G, and F to I plns.

Coil Data

The coils are wound on five-prong tube lLases
and No. 24 D.S.C. wire I8 used throughout, the
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grid winding being on top and the tickler wind-
ing on the bottom. A spacing of 34 Inch is
ailowed between both windings. The top of
the grid winding poes to prong F—, the one
nearest to prong €. The bottuin of grid wind-
ing goes to prong F plus, nearest prong
The top of the tickler winding connects to
prong € and the bottom goes to prong G.
The following is a table of the coil data:

GRID
COIL. WINXDING.
20-meter coil 414 turns
40-meter coil 10Y% turns 7
80-meter coil 24 turns 10

TICKLER

WINDING,

4% turns No. 24

turus D.8.C.

turns wire for
all.

A final eonstructional detail that swas over-
looked pertains to the hinge. 1t is rfastened by
G/32 screws, which should be cut flush with
the panel If too long. Screw-hemads go inside.
A rubber bushing is fitted in the hole through
which the eable runs in order to avoid trouble-
some chafing of the eable on the metal. Spa-
ghetti” insulating tubing is used over bhare
stranded wire for wiring the converter, Collo-
dion may be usel as a hinder for the coils. The
adapter plug is held firmly together by a small
serew and nut running througl: center.

How Converter Is Used

The I’ee-Wee is used by plugging it into the
receiver’'s detector socket, or into the five-prong
socket which connects to the receiver, as de-
seribed previously, A wire Is counected from
autenna binding post on converter to recelver's
antenpa post. A ceoil is plugged In and the
switeh turned on. Proper manipulation of the
rogeneration condenser then enables the op-
erator to tune in the desired signals. If the
adapter should fail to oscillate, the tickler con-
nections should be reversed.

To use the Pee-Wee with a dlrect-enrrent
receiver, remove the detector tune amd plug in
the converter. Connect antenna aml proceed
as before.

It ia unneecssary to stress the extreme use-
fulness of this type of apparatis on shipboarl
Dhecause most operators alremdy realize that.
But to those who are withont short-wave sets,
here is an opportunity to ncguire a handy, fool
proof eonverter that will fit nicely in one
corner of vour suitease and that will many
times repay for itself in gratifying results.

What the “Pee-Wee"” Can Do!

The following tnble gives an example of |

what the I'ee-Wee ean do:

Call E.S.T. Wave Dial Coil Service
HIY AL 154 18 1 Brdest.
NAA 10 :00 18.6 i3, 1 Wenther
W2XAD PO 19.5 49, 1 Brdcast.
SETAMS” ADNMCP.M. 2 50.4 1 Code
N4A 12 :00 76. 1 Time Sigs.
\WWSXK .M. 785 1 Irdeast.
VEOGW PO 9. 1 Rrdeast
GLRSW "ML 79.5 1 DBrdeast.
KY.A I\ 80.5 1 Rrdeast.
wIiD 13:00 84. 1 TI'ress
WFD 08 :30 82, 1 Press
WFD 11 :30 93, 1 Wea., Stks.
WIXAZ  AN-PM. 313 23 2 Brdeast.
WINAF P 1.4 24 2 TNrdcast.
LSD 1845 339 36 2 Time Sigs.
KTK 20 :00 34.7 3N 2 I'ress
WPN 19 :00 34.7 U85 2 [I'ress
NPrG 14 :55 349 3. 2 Time Sigs.
NAA 21 :55 35.6 41, 2 Time Sigs.
NAA 22:00 5.6 41, 2 Weather
"ELAMS” ADM.PM, 40.+ 65,4+ 2 Code
KTK 20 :00 4G T3 2 I'ress
WI'N 19 :00 46 T3 2 IP'ress
WSsXK P.M. 488 7. ¢ DBrdeast.
WINAL "M, 40.1 79, 2 Dirdeast,
WS8XAL PO 49.5 80. 2  Rrdcast.
“TIAMS” AM.PM, 80.4+ 535+~ 3 PhneCde
KU 22 :00 465 725 2 JPress

List of PParts Required

4 Pleces 1/106 gnage aluminum. one 117”x2%7,(
one 47x3%", two 3W"x4%”,

1 Hammarlund Midget 00014 mfd. variable
condenser, MC-140-0M,

1 Pilot Midget 23 plate
J-23.

i IMMlot Midget 5 plate varlable condenser, J-5.

{ Hart-llegeman switch.

L Kurz-Kaseh 3-lach vernier diai, Walnut.

variable condeuser,
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NEVER BEFORE,SUCH YALUE!

Will deliver 150 M.A.

210 or 510 tubes at 714 volts.

stage,

cluding a 10-inch dynamic speaker.

formets have been removed.

for two 210's C.T.

11% mfd.
1--KOLSTER 18 Henry Filter Choke.

Complete Power Supply Parts for 5- to 30-Watt Transmitters
Model K5

at 550 volts;
D.C. plate supply completely filtered, full wave
rectification, including filament current for two

An cconomical means of equipping your trans-
mitter with individual power supply for ecach

Delivered to you complete, rcady to operate as
a high grade Kolster audio power amplifier, in-

lay-out diagrams furnished free of charge for con-
version to a transmitter. with power supply unit,

All parts are of excellent design and conserva-
tively rated, assembled and wired by KOLSTER;
mounted on a rugged steel chassis 11x19 inches.
Ample space is available for a2 complete R.F. push-
pull circuit after the speaker and audio trans-

HERE ARE THE PARTS YOU RECEIVE WHICH CONSTITUTE
THE COMPLETE ASSEMBLY

1—KOLSTER POWER TRANS. 1150 V. C.T.
and Fil. for two 281's and extra winding

1—DURILIER Condenser Block, total capacity

1—-WARD LEONARD Voltage Divilder and KOLSTER 19 inch Heavy Duty AUDITO-
Bleeder Resistor. RIUM type DYNAMIC Speaker.
Have you received our FREE Big 136-page Wholesale Radio Catalogue? |

It's full of amateur and Short Wave items at low prices.

AMERICAN SALES COMPANY

SW 44 WEST 18th STREET

pure

Wiring and

$ 5.95
COMPLETE

-EBY Binding Posts.

11x19 inch Steel Chassis.

-KOLSTER Interstage Audio Transformer,
plate to grid.
KOLSTER Output
Transformer.

te Speaker Matching

[

Send for your copy today!

NEW YORK CITY

NEW

TEN METERS
ULTRA-SHORT-WAVE-RADIO
‘,

Just Out!

NATIONAL
MANUAL OF
ULTRA SHORT WAVE

RADIO
Vol. TII. “Below 10 Meters”

www americanradiohistorv com

FOLLOW the

RADIO TRAILS!

“BELOW 10 METERS”

This new 68-page NATIONAL Manual of Ultra Short
Wave Radio ‘Below 10 Meters’ blazes new radio trails
for you to follow. It contains the history of Ultra Short
Wave Development. articles about the Generation, Radia-
tion and Measurement of Ultra Short Wave Quasi-Optical
and Infra-Red Rays, the Commereial Application of Short
Waves in Communication Work., the use of Ultra Short
Waves in Medical Treatment, the 5 Meter Amateur Band,
Uses of Ultra Short Waves for Television, and econtains
over 120 illustrations and 68 pages of new and valuable
information for experimenters and amateurs.

NATIHONAL SHORT WAVE LIBRARY

VYolume |—NATIONAL SHORT WAVE HANDBOOK
84 pages of latest data o Short Wave Reception aml Heceiver
Construction by leading Bhort-Wure Authoritles. Describes in
full a freat number of proved short wave recelvinz clreules,
adapters, meters, ete.

volume II—NATIONAL SHORT WAVE HANDBOOK
fi1 pages of ENTIRELY NEW and DIFFFHENT MATERIAL
than Volume 1.

Volume 111—"BELOW TEN METERS' as described above.
The nrlce is 50c per volume,

NATIONAL CO., INC..

61 Sherman Street, Malden. Massachusetts.
Gentlemen: Please send me postpaid: l
O Volwme !. NATIONAL SHORT-WAVE HANDBOOK.

1 Volume 1T, NATIONAL SHORT-WAVE HANDEOOK l

continuing YVel. 1.
= Volume 1. “"Relow 10 Mecters” ULTRA SHORT-

WAVE HANDIIOOK
I enclose 50¢ (stamps. coin or money-order) for each
velume checked ubove

Name ......... S E— l

Adidress A l
MAWC-8-32 '
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St. Charles

An Entire Block

On the Boardwalk
ATLANTIC

CITY

A Smart Hotel in
America's Smartest Resort

ACATION DOLLARS go farther at

the St. Charles this year than ever.

Behind the moderate rates is the
conviction that every person in the coun-
try would be better off for vacation this
summer at Atlantic City. This year of
all years make your vacation count for
health and energy as well as a good time.
Large, cool rooms, superb meals, radio
concerts daily, guest-entertainment. surf
bathing direct from hotel, low rates—a
stay at the St. Charles means the per-
fect vacation!

European or American Plan
French and German Cuisine

Reduce Interference

on
SHORT WAVES

Latest engineering achievement elimin-
ates most of the disagreeable interfer-
ence on short wave broadcast, television
and amateur bands. Very simple to
apply to any receiver outfit. The best
method, according to many experts,

LYNCH

Antenna Transposition Blocks

were designed after long tests and are
put up in handy kit form with full in-

structions.
Complete kit of 10 LYNCH Trans-
position Blocks ............... $2‘50

Send order today to

LYNCH MFG. CO., Inc.
17755W Broadway, New York City

—

egraphy

~ Morse or Continental

TELEPLEX is mor¢_than
machine — it is a \\’%TE\I
1t tc’lches you cxpert sending
and receiving, Morse or Conti-
nental Code—for amateur work
or a good-pay position.

—

TELEPLEX is used by the U, 8, Army and Navy
and leading radic and
telegraph schools.

Write for Folder SIV.8

Teleplex Co.
76 Cortlandt St.,, New York

SHORT WAVE CRAFT for AUGUST,

Pilot No, 217 Sub-Panel seckets.
Pilot No, 216 Sub-Ianei socket.
Pilot-light bracket No. 40,

20c spool of No. 24 D.8.C. wire.
S-prong tube hases.

N-preng speaker plug for cable.
'ilot Neutreeap R.3. Choke coil.
Pilot 1-inch walnut knobs.

Eby “Antenna’ binding post,
Gevolt fashlizht bull.

'01-A tihe.

Small brass hinge,

e b B Pt LD e o |

17x13/16".

1932

0001 midget fixed grid condenser.

S-megohm midget Purham grid leak.

Feet 14" rubber tubing,

Ieet spaghetti.

Dozen 6 /32 flat-head serews, 14" long,

20 Feot straruled hook.up wire,

Smatl metai strips, 147x%7x1 /167,

Rubber bushing, 5/16” inside dlameter,
Fiber bushing washers, 37 inside dlameter.
1 4-prong tube base, for adapter phig.

1 Pilet 5-prong No. 215 socket, for adapter
plug.

OIS L3 -

(-l

Second Prize Winner—Arno Wilkins

(Continued from page 211)

Tuned grid, untuncd plate eirenlt is used, A two-
position tup switeh iy vsed for changing wave-
length range.  Cathede coupling to the mixer
is used,  Note the method used to increpse the
amonnt of couplitiy on the low-wave positloa,
The coupling eoil is simpiy a continuation of
the gridd coil, instend of n separate one, A
large 00055 mf, tuaning condenser is employedl
to give a large range without o large tap
switeh, If fine taning Is required, the bromd-
enst reeelver dial will be the vernier.  As will
be noted, no Dbiasing means are used on the
oseillator, as no one eares about the efficieney
of the oscillntor as long as it oseillates. Total
plate enrrent of both tubes is less than 10 ma.
at 100 volts, The set will glive satisfnetory
resnlts with any plate voltage from 45 to 180,

The filament transformer ix home-made, using
the iron core from a Phileo @B eliminator
choke.  The primary ix 1,150 turns of No, 30
ennmeled  magnet  wire, Iayers spaced with
wixed paper.  The 2.volt secondary consists
of 27 turng of No. 18 enameled magnet wire.
The R. F. ehoke is an old thread spool wound
with about 1,008 turns of No. 46 IL8.C. wire
its induectnanee is 84.2 mh.  t'he oscillator eoil
consistr of I'%H-inch bakelite tubing woumnl as

below  with No, 26 enameled  wire:  4-ineh
spacing betwoeen secondary and tiekler, The
eabinet is a 4 x 8 inch aluminum bread-pan,

The top Is reinforced with No. 14 aluminum

\
FI COIL FORM(3 Th
7 OET ANT OF B.C SE} R
~
-0DOS -MF
BOTH WINGINGS IN
H SAME OIRECTION
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-
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Diagram of Wilkin's S.W. Converter

to prevent sagging, and a hottom of No, 20

mige  Is used, While this model has  the
bottom  serewed on, dirplieates may be made
with soldered bottoms tu prevent tampering,

Third Prize Winner—H. A. Staats

Operation of the Midget Marvel

The tube tan old ene will dor is plugred
inte the tube socket: with the 40-meter coil
tn place we are rendy to tune in, Turn the
regular set to 1,000 ke. and with the volume
on full, after a few minutes the xet shounld
start to work, If no sounds are heard the
voltage on the plate may be too high, the
voltage on the plate (150-180)1, the voitage on
the eap (35-43), when the set 1s working the
voltage shonld Kick as the set starts to work.
The writer uses several guick-heating  tubes
and rediees the time necessary to reeeive on
ghort waves, Some sets have a low 2.35-volt
ALCo supply: in this case it I8 necesgary to
use a separate transformer or use a hlgher
voltage and reditce it to a workable voltage,
If the set oscillateg too mueh, it can be re.
dueced by inereasing the vahre of the resist-
ance (R-3).

The writer wonld he glad to hear from any
readers of SHorT WAVE CrAFT thelr records or
failures, for this little set is Dbringing them
in from the four corners of the world.

Parts Required

C1—.00005 mf. midget variahle tuning econ-
denser,

C2—.00005 mf. with all bnt one fixd and
one moevable plate removed (varlable)
colnlenser.

C3-—.,0001 mf., with grid leak attachment con-
denser,

C1—.0001 mf. fixed coupling condenser.

R1—25.000-0hm to 1 mpgohm grid-lenk  (use
the Jeak that works with the tube bext).
R2—20,00i-0hm. 5-watt fixed resistor,
Ri—An adjustable resistanee, about 5
to regnlnte heater current,
A 25,000 0hvm, 25-watt stiding contaet to
cut the “B” voltage to about 175 volts,
RIFC—aAny rghort-wave choke (Stlver-Marshall
ehoke used).

ohms,

LR
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Log of VK2ME, Sydney, Australia, May
1, 1932 (31.28 Meters)

7 a.m, Eastern Daylight Saving Time, Weather
unsettled.  Some statie,
1 —Orchestral seleetion.
AG—VKZIME, announesd 5 past 0. Sun. eve,

(053 _Band getectlon, “ILntry of the Gladiaters.”
073-Oruan selection by Dir, Stanley,
A2 a.m—Kookaburen bird laughs, VK2MI,
¢ n Tong talk aheut the Kookaburra
bird or “Langhing Jackass ™ 1ts habits:
sayr it's an Australinn bird, one that
is well known : the laughing type has
brown hack, wings and breast: the
howling type ta marked with bhie on
breast and wings, Some of these birds
are robbers, net eatehing thelr own
game, Gave the sound film, “Laugh
of the Australinn Kookaburra.™
:203_MAnnonneed time, 20% past 9 pon. S,
21—Fiano ferte, solo, “Teasing the Classies,™
20— VR2ZME, Mr. J. C. Thomas will now sing
“Rose Marie”
2O—VKIME, orchestra selectlon, “Sylvia,”
-Nat Band playing “El Vedor,”
Wh—Gave the weather report—minimum tem-
perature for May 1, 56° F.: maximnm,
63° F. Temperatare today, H0.5° 0,
barometer, 3002,

ey =l =1 =1 -1 =1

[SESEN]

T:37-—"Cello solo, “Npanish Danee,” Opr, 34,
No. 5.

7 (42—Baritone solo,

TH5A 14 % minutes to 10, VK2ME,

7:453_Organ solo by Leslie Jlames,

7 :49—O0rchestra selections,

K VEZME stopped aad changed seloctions,

TIBTR-VKIME, 31.25 meters, 9590, 1 a.m. to

o EoosO T
to 930 am,
mated Wireleas,
8 a.m.—Please staml by,
of Australia,”
The langh of the Australlan Kookabwirra
bird
8:02—Spoke in foreign,

5 a.m.,
Amalgn-

they hrondenst,
10 am,.11 :30,
47 Queen St,
VK2ME, “The Voice

R.01
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8:03—(a) Tand selection, (b) Band seleetion
(8:051).

8:092_VK2ME, Tenor solo.

8:133_Announced time, 13% past 10 pAm.

8 :14—Orchestra selection, *(?) Fair.

8 :16—VK2ME, Organ and contralto,

8:19— 149 past 10, Sunday evening.

8 :20—Orchestra.

8§:263.New Mayfalr Orchestra, selections from
a mustecal comedy.

8 :27—Soprano solo.

8:323_VKIME, 321 past 10.

& :33—Organ sole, Dr. Stanley.

8§ :37—O0rchestra, “Grass Hopper Dance.”

8 :41—Minimum temperature, 56 ; maximum, 63.
Today, 50.5; barometer, 30.2

8 :42—Tenor sole.

8 :463_VK2ME, Sydney. Kookaburra bird laughs.

8 :47—Talks ntout the Kookalmrra bhird, same

as at 7:13 a.m.

:5356-—Orchestral selection.

304 _VK2ME, Sydney. (Local Interference.)

a.m. Eastern Daylight Saving Time.

:03—Musical seleetion.

9 :05—Soprano solo. (Faint, loeal interference.)

003 _VK2ME, 9% past 11 p.m. Sunday.

:103-Hear VK2ME earrier wave but no musie
or speech.

:15 a.m.—Orchestral selection. (Signal strength
much better.)

17 a.m—VK2ME. (Faded out, hack at 9:20.)

231_VK2MIZ, The laugh of the Australian
Kookaburra bird,

:25—0rgan solo.

$4:30 a.m.—VR2ME, faded out,

Midget Marvel dial setting 27, vernler on 1st
point. Brondecast 925 ke,

AMALGAMATED WIRELESS (AUSTRALASIA)
LIMITED
Broadeasting Department
“Wirelegs Ilouse,” 167 /% Queren St., Melhourne
B C. 647 — Box 1272 .. G. P. O.
Yth February, 1932,

[r B -]

Mr. I{. A, Staats,
1409 McMinn Street,
Aliquippa, Pa.

Dear Mr. Staats:

Many thanks for your letter of the 26Gth
December, in which you give us a report of
reception  from our Experimental Statlon,
VIiKZME, at Melhourne.

We are very pleased indeed to know that
you can tune us in 8o well, and we have
pleasure in confirning your reeeption, an exam-
ination of our Station records showing that
the itema you enumerate were actually trans-
mitted on the date and at the times you specify.

We regret very much that our organization
prevents our complying with the request con-
tained in the last paragraph of your letter.
Our Experimental Station is operated under
very rigid Governmental Regulations, and it
is very Jdiflicult to arrange for anythlng outside
our usual transmissions. We regret thig very
much. hut hope we shall at some future date
be able to comply with your request.

Yours faithfully,
Amalgamated Wireless (A /Asin) Ltd.
1I. Johnston, Engineer.
HI/VM.
ENC,

Reducing Noise
By ARTHUR H. LYNCH
(Continued from page 212)

broadenst receiver is to he used in a nelghhor-
hood where the interference level is rather high,
such s we are likely te find in a city apart-
ment. where there are all kinds of electrical
devices, ranging from fans to NX-ray machines
and electric elevator control equipment. 1In-
terference from these sourtes may reach the
receiver in severai ways; It may be picked up
on the antenua: it may be fed into the re-
ceiver through the electrie light line which sup-
plies the current for operating the receiver:
or it may he plecked up by the coils of the re-
celver jtself. If it is not sufficlently shielded.
In order to get any kind of signal from the
desired broadeast stations. with the most con-
venlent type of antenna—usually a very smatl
plece of wire under the carpet or around the
pletnre moulding-—eugineers have given us re-
ceivers which are extremely sensitive. Most

|

r_
| SCREEN
GRID

TUBES

ADVANCED
ENGINEERING
DESIGN

ELECTRICALLY
and

MECHANICALLY

SOLID

STEEL CABINET with
BEAUTIFUL BAKED
FLAKE FINISH

INTERNATIONAL
RECEPTION
GUARANTEED

Also Available in Amateur
Form at No Additional Cost.
4 Coils Cover the 20, 40, 80
and 160 Meter Bands.

— BATTERIES FIT RIGHT INTO THE CABINET —

mn pmcn S l 3

Set of 3 UX232 Tubes. .
Set of Batteries. .......
Complete with Tubes

In Kit form, with wiring
diagram and complete

data .............. 10.60
COLUMBIA SPECIALTY CO.

925 WESTCHESTER AVE.
Dept. K-4—New York City

Remember—Unconditional Refund Guarantee!
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3.25
3.95

19.95

and Batteries

purchasers of such receivers have thouz!ht that
sonsitivity was all that would he required to
enable them to bring in the distant stations.
They have not understootl the interferenee
problem. The plain and disagreeahble fact re
maing that the limit of the (istance the re-
ceiver will cover is limited hy the very simple
matter of the strength of the desired station-

in that particular location—as comparedt to the
strength of the interference from the local in-
terference producers.  If the wavelenxth and
the intengity of the electric wave get up hy
the jice hox or the elevator mechanism happens
to be equal to the strength of the desired sig-
nal, we are not llkely to recelve either under-
standable or pleasant prograing. The Interfer-
ence will vary with the wavelength, hut fer all
praetleal purposes. we will find that it is not
nossible to use the full gengitivity of 4 mmlern
receiver, in guch leeaiftles. with any degree of
nolse-free results.  We will alzo find that the
noise-to-signal ratio hecomes greater ag we pro-
ceed to the shorter waves. This resnlts from
the fact that most of the noise producers are

www americanradiohistorv com

emitting waves of comparatively short lengths.

Wihere it is only possible to use an antenna
of the iundoor variety, in a territory where the
interference is high, we are ahsoiutely Huiited
to comparatively loeal reception, if we want
nolse-free results. No known antenna system
will alter this  sliuation, although a great
many purchasers of combination short and iong
wave receivers have been disappointed with the
results they have heen able te sccure. because
thevy have not umderstond the conditions and
have expected too much. Certain sales folk,
cither intentionally or unlutentienally, bhave
contributed to this misunderstanding by the use
of misleading and ambiguous advertising.

The radio huyver of a large chain of depart-
ment stores. whom I vigited in Pittsburgh, told
me that he had sold more than two thousand
comhination sheart and long wave recelvers In
just one of his stores. as the direct resnit of
advertising done by the manufacturer of the
particular type of recelver solil. The purehaser
was ledl 1o believe that all he had to do to listen
to stations all over the world was to hook the
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You Can Become a Fast, Capable

RADIO OPERATOR at Home

WITH THE FAMOUS
CANDLER
Scientific System

Flne opportunities for trained
operators!  Copy px  easily
from CANDLER tralned op-
erators sending out of WNI!.
KUP, WPN, KAA., WGQ,
WHD, NAA. N88 and others.
FREE Px Schedule and other
valuable informatiyn. Make
rePutation in Amateur field. Amazing
results in short time.

1t *stuek,’” write Candler. No obllia
tlon. Learn about Junior Course for
beginners, Advanced C(ourse for opera
tors with speed of 10 wpm or over whe
want to get in 45 wpm eclass amnt copy
behind. alse Radie Mill (Course. Save
Time and Money by sending for FREE
BOOK today

CANDLER SYSTEM CO. Dept. 2-C

6343 S. Kedzie Ave., Chicago

"Passed amateur
exam. wilh 3rd les-
son.'" — KB Mllfer,
Toledo, Ill. *'Stud-
ied 1}! hours, mEn
wpm.'—E.
.Ll‘{m{'lrrls, Chicago.
T. 1I.  McEtroy.
Boston, Retired
Worki's (lhiamplon
Radin Operator, Is
Candler trained.

Specified for the

DENTON 8-TUBE
ALL-WAVE SUPER-HET

Quant, No. Descriptlun Price Ea. Total
1 6689 Ant-Gnd. Binding Posts........ .$0.12 $0.12
2 6238 6-prong Coil Suckets. .. A7 34
T 6835 .000l% Tunlng Condenscr 95 1.90
2 5143 RKurz-Kasch (Mals .......... 49 .98
5 3500 1 Meg, 1 Watt Reslstors....... A0 .50
3 3124 Mlca (omdensers, .00015,....... .09 .18
6 1082 wafer Sorkets ......... Cevadan oo 08 .36
6 2817 Ny-pass Comdensers, 02 meg........ A2 g2
1 6IRR Iyrost 100.000 ohm Potentiometer.. ., 50
3 3500 Resistors 1-30.000 olim. 1-100,000
ohm, 1150,000 ohm................. 10 .3
f 5860 1% Wate Reslsters 1-25.000, 3-50,000,
1-30.000, 1-60.000 .............. PPN | ] a
3 6612 465 K.C. Transformer.. 95 2.85
1 8188 Frost 100,000 ohm pot......... .50
1 6637 Micamold .001 mfd. Condenser 14
1 2871 Acratest R.F. Choke.......... 17
1 2833 Carteldee Condenser, 075 mfd. .2
1 6ITHS Frost 500,000 uhm potentlomete .85
T 5834 Orratest Push-pull Input Audio 1.20
2 4063 hH-wvrong Wafer Sockets. 06 .12
1 6934 Aecratest 6-prong Socket. .06
3 4171 Rhlelds .............. 15 .45
3 4172 Bases for Shields....... PP B 03 .09
Total Value of Kit........o0oiiiinnins $12.85

|

0 Please send me complete kit for $11.95
20% deposit must accompany C.0.D. orders.
3 Kend me FREY, 100-paze IRadio Catalog.

Federated Purchaser

25 PARK PLACE (Dept. 8) NEW YORK, N. Y.

Aero Short Wave Receiver...$ 6.45
Aero Auto Radio, Complete.. 39.50
Aero Short Wave Converter.. 12.50

Send for Complete Catalog
CHAS. HOODWIN CO.

Dept. 817 4240 Lincoln Ave. Chieago, 111,
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receiver to the light socket and uxe an antenua
Just a few feet long. There were more than
2,500 complaints, It must he remembered that
there are exceptlons te this rute, like most
others,  There are loeations where, with a
short wire, remarkable results are obtained.
By the applicatlon of suitable. simple means
it is now possible to reduce interference very
materially.  The principal ditficulty lies in get-
ting the antenna out of the field of Interferenee
aml then providlng a lead-in to the recelver
which will not pick up the loeal iuterference.
In nincty-nine casges out of a hundred the re-
snlts more than justlfy the trouble of first
making a study of your antennn problem awd
then making a sultable installatlon, as sug-
gested in the accompanying diagrams.

Real Information

It 1s very unlikely that there are any people
nwre interested in the application of these
idens than those who have given me the benelit
of their experience, so that it might be passed
along for the general good of the art.  Mr.
James Mlllen, Generat Manager of the National
Company, of Malden. Mass.,, whe, with 5.
Kruse, the former Techuleal Edltor of Q ST,
has just released instructive manuals on short
wave and ultra-wave reception, spent several
hours going over this subject with me. Mr.
I 1. Scott, T'resident of the Scott Transformer
Company, of Chicage, nnd his Chief Engineer,
Mr. D'faff, showed me the work they have been
dolng along this tine and told me that it is one
of the most Important contributions to the gen-
eral satisfaction which the owners of their
receivers are enjoying.  “Bob™ Arnold, formerly
Chief Engineer of Grigsby-Grunow and now in
charge of engineering for The United Alr
Cleaner Company, Chicago, tokl me that he
thought the application of intelligence to re-
celver design and to antenna systems was one
of the most getatifying cengineering advances,
at the recent trade show, at Chicago. MceMurde
Silver expressed himself in much the same wny
and both Commander Brigham and L. E.
Clement, who have heen responsible for the
very revolutionary Kolster line of receivers,
have contributed mueh valuable information.

Don C. Wallace, of Los Angeles, who won the
IToover Cup for the best nmateur radio station
in the ecountry a few years ago, has been devot-
ing himself Jditigently to this study and I am
nmore than grateful to him for the very helpful
information he gave me, both personally and
throngh his very Informative article on this
stibjoet, which appearad in the April issue of
Radio.

It is hoped that the digest glven here will
serve the purpose of concentrating semre Intelli-
gent thought on this important sulbject and
that the results obtained by our readers will he
satisfactory.

The practleal application of antenna systems
of this nature, as used in the regular handling
of commercinl messages, where the elimination
of interference I8 even more Important than it
is for the provhling of pleasute, was glven to
me by Fred Meinholt#, who ig in charge of the
raudio department of the New York Times: Mr.
Baker, in charze of the Press Wireless Statlon,
at Ricksville, L. L. and Mr. 1. O. Peterson,
Engineer-in-charge, the R. C. A. receiving sta-
tion, Riverhead, 1. 1.

Nearly every one of the experts agremd that
the ddeal antenna for short waves should he
made in the fashion shown In Fig. 1.

Some short-wave recelvers and short-wave
ronverters, such as those made by the National
Company. have a resistance in the antenna
circuit. A new winding. such as described for
L1, may bhe wound on the same form which
carries the tuned grid clrenit.  In receivers
where plttg-ln colis are provided, a new wind-
ing may be added to each antenna coil form.

L2 is the tuned grid ecircuit in the receiver
itzelf. one end going to the input grid and
the other to the ground. There is no connece-
tion to ground on L.1.

There nre three Insulators at the far end
of buth antenna wires. which, for best peanlts,
are spread direetly opposite caeh other, and.
looking from the top, appear as one of the
dingrams shows.

An antenna of this sort Is very directional.
For bhest reception from Furopean aml Ause
tralian stations it should be Installed In a posi-
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tion approximately northwest and southeast
for ali scetions of the U. 8,

The dotted line shows the apbroximate diree.
tional efMect of such an antenna systen.

All the above is based upon an antenna
installation in a positlon free from surrounding
objects such as trees, llght wires, telephone
wires, efe. It is the Ddeal sltuation. Most of
us will he forced, by our locatlons, to make
compronises.

If moving one leg of the system stightly off
the direct line of the opposite leg will avold
any cohstruetion, nmve it,

It 1s good to rememibner that the purpose Is
to yct the antenna ax high and ax frec fram
uthoer objeots as possible. The length of the
transposed  lead-in may he anything up te a
hundred feet, or more. The antenna does all
the work and the lead just pipes the recefved
signal to the recelver.

Use of Transposed Lead-in

In ordinary systems, used for broadeast re-
ception  alohe, twisted lamp cord, telephone
twisted pairs and even twisted BX has been
nseddl with satisfaction, None of these lead-ins
are as good as the transposed transmission
line leadl-in for short-wave uge. In the opinien
of the experts interviewed, the gain in the
tromspoxed  line iy from 15 to 30 per cent
greater than is possible with the other forms
of lead-In wlres.

The engineers at Press Wireless say that
very much the same effect is produaced when
the condensers C1 and C2 are replaced hy 401
chm fixed resistors, in sultable, low-resistance

AT HOUSE, A WE CAN HAVE AN
knn'rsnul OF THIS TYPE
—f)

Fd

ANT.

FIG.6

Fig. ¢ shows how to Iny ont short-wave
antennas with a1 woods at one side. At
housxe A we ¢an have nan antennn of the
type shown in the lower left-hand corner
of the diagram nhoves At houxe B we can
have our cholce of nany varintion of the
idenl short-wave antennn, with the fint
portions xeing to house A, C, or D), de-
pending upon the direction which Is free
from obstructions, At house ¢ we mny
have n choive of o flat top gelnk to 13 or
1), with a transposed lead or a varintion
of the ideal extending to B and P, with
the transposed lend-In nt ¢, At house D
very much the same choice s to be had
and nt A, B, (, nnd ), we ¢an at.vays have
an antennn ¢f the varlety shown in Fig. 2,

mountings. They say the resistor arrangement
nuy be employed in any of the systems de-
scribed. in place of the condensers,

The action of the ideal antenna system, with.
out the marked directional features and withe
out requiring the same unobstructed area, is
accomplished, nccording to the I'ress Wireless
etigineers, in the manner shown in FFig. 2.

In I'ig. 2 the antenna sectlon i3 made in
the form of n square, with the emids A and B
open nnd forming one portion of the antenna
system.  For instance, the eatire halt of the
antenna system which makes the *A™ portion
Is shown in Fig. 3.

The “B" section is of the same charncter
and the entire ~ystem may be separated, if
there is a tendeney for the wires to come
together, by small wooden blocks, such as
shown in Fig. 2A, spaced about 5 feet apart,
on the flat-top portion of the autenuna. The
lead-in should be made In the manner shown
in Iig. 1.

Suitable antenna transpesition blocks may
be made from hakellte or hard, kiln-dried wood
sonked In parntfine, The bhest results are ob-
tained when the transpositlon blocks are of
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the bhest possible Insulating materinl, for it
must be remembered that the results obtained
on Bhort waves ddiffer greatly fromn those ob-
tained on the broadcast waves and anything
which reduces loss is highly desirnble.

In rome instances, where the ideal system
cannot bhe employed, other systems of various
kinds have been suggested. The specinl dif-
ference seems to be in the lead-in system,
rather than in the antenna proper. Some en.
gineers prefer the system shown in Fig. 4,
or the sllght variation from it, which comes
from the substitution of 400-ohm resistors for
the wariable cohidensers.

It will be observed that the lead-in wires
run parallel and are not transposed. However.
the regular transposition blocks, new being
offered for sale by several manufacturers, make
snitable and convenicnt spreaders for the lead-
in wires, whether transposed or run parallel.

Where regular transposition blocks are not
available, they may be cut out of 3 /16 inch
or % inch bakelite, as shown in the sketches
in Figs. 5 and 3A.

In most suburban eemmunities the bLenefits
of suitable antennas are most noticeable, aml
these antennas are most easily ereeted. They
are most noticeable beeause the normal inter-
ference level is usually higher. due to faulty
electrie transmission liues and not the hest
wiring systems. The benefits can he most eagily
secnted by neighborhoml cooperation. A single
mast on one dwelling can be made te support
several antennas, as shown in Fig. 6.

At house A we can have an anlenna of
this type. At house B we ean have eur choice
of any variation of the ideal extending to I}
and D, with the transposed lead-in at C.

At house I, very much the same choice is
to be had, and at A, B, C. and D. we ean
always have an antenna of the variety shown
in Fig. 2

The results ohtained from Fig. 1 are best,
if erected in an unoustructed area. If one
side passes over a house, tree or other obstruc-
tion, it is better to move the antenna to a
“free” position, using the antenna shown in
Fig. 2,

In every case one simmple rule will guide us
“The antenna should he as high and nss free
of surrounding objects as possible—the lengih
of the transposed lead makes no practieal dif-
fereunce.”

The lead-in should be as far as possihle
from any absorhing material, such as green
rrees, metal-framed buildings or any other oh-
jects.

Antenna systems of this frpe are highly
desirable in every locality and the reduction
of the Interferenee is very noticeable in the
suburbs as well as In the large apartment
hounses in the most congested city areas.

The ‘Newark'® Converter
By M. HARVEY GERNSBACK
(Continued from page 215)

Installation and Operation

When the converter is installed it is neces-
gary to remove the anerinl wire from the hromd
east receiver amd connect it to the “aerial’
post on the converter. The outpnt terminal
of the eonverter should he econnected to the
“aerial” terminal of the broadcast receiver. A
wire shonld be run from the “ground”’ terminal
of the converter to that of the hroadeast set.
Connectlon may then be made to a 110-120 volt
G0 evcle A.C. line. The converter will then
he ready for operation. Both the eonverter and
the Lrondenst recrlver power supply switches
ghould be turned on and the knob en the rixht
hand side of the converter turned clockwise.
This connects the converter to the broadeast
sot. Tune the recelver to 1.000 ke, and turn
the volume control all the way on. Insert one
of the plug-in coits in the converter and turn
the nwin tnning dial of the converter until a
sigznal i8 heard. TUse the left hand knoh on the
converrer to bring the signai to hest strength.
The volume control on the broadeast set may

be nsed to control the volume of the short-wave

signals. If the listener wizhes to use the hroad.
cuat reeciver he may do so by turning off the
converter and turning the 1LPIVT, switeh eon
trol on
eounter-clockwise direction.

the right side of the converter In a |

SCREEN PROJECTION
ALL WAVE RECEIVER

W.C. RAWLS & CO.
SW Bankers Trust Bldg., NORFOLK, VA.
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TELEVISION uwith

Synchronized Sound

® e $295.00
A Message

to Moneymakers

And by moneymakers we mean
dealers who are alive to new
developments — dealers who are
quick to appreciate the tremene
dous selling possibilities to the
public of a Television set that
provides real home entertain-
ment. If You are interested drop
us a line on your firm letterhead
and we will be glad to send you
full details.

Originators of
“Rawls
Yellow Base
Tubes"

AMPERITE corrects
line voltage varla-
tions. Improves reception.
5 minutes. Money-maker
men.  Write Dent.

Installed in
for service
SW.8 for details

AMPERITE (Grporation
561 BROADWAY. NEW YORK

Self-Adjusting

UNIVERSAL BULLET TYPE
MICROPHONES

Carbon Granule Type With
Hiss Eliminating Filter.
A new Universal product designed

to zive the Dublle address man the
ultimate in appearance and proved

UNIVERSAL performance at very
reasonable cust, Elegant design.

Rugged construction. Special adjust-
ment screw for adjusting micro-
phone to varying acoustic condi-
tlone. Hlss level far below
ground noises entountered.
Islied in highly polished Aluminum
Chroma Plate. Available in Maodels
B, KK und LL.

UNIVERSAL MICROPHONE CO., Ltd.

424 Warren Lane,

|
VAN

YOURGE CONTROK o,
Buy Short-Wave

Equipment You Can

Depend On'!

Hammarlund Preeision Radio
Equipment, for the man who huilds
his own receivers, has never heen
excelled.

Tl

“The mos
These new Hammarlund Tsolantite- ceiver eve
insulated tuning condensers. sock-
els coil forms are ideal for

sheri-wave construction.

anal

COMET “PRO”

Easy band-spread tuning.
Power-Amplifier
descriptive booklet on reguest.

inglewood, Calif., W.S.A.

te

t sensitive and selective short-wave re-
v developed” —the experts say.

Special C.'W. oscillator.
to mateh if desired. 16-page

|

HAMM
Pleaso

Name

Addres

8W-8

www americanradiohistorvy com

heterwi¥ne aml short-wave construction equipament.

ARLUND Mfg. Co., 424 W, 33rd St., New York
send nie folders defcribing the COMET “PRO™ Super-

T PRECISION

PRODUCTS
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‘There are hundreds of interesting electrical
devices that you can make with a photo
electric unit. It will turn on the parking
lights of your car when the sun goes down
or light the lamps in your house at dusk. It
will open your garage door when the beam
from the headlight is flashed against it—
it wlll detect smoke in your home or protect
your safe—there is no end of jobs that a
photo cell unit can do in your home.

PICTURES THAT TALK

GARAGE DOORS THAT QPEN AT

all owe their origin to photo clectric cells.
It is now possible for you to buy a complete
photo cell unit in a kit, ready to assemble,
inctuding an extremely sensitive photo
electric cell, all necessary tubes, wire, re-
sistances, relay, etc., with complete dia-
grams and an instruction book showing you
how toassembleitin an hour—allfor $10.00.

We also furnish you with a book giving
complete wiring diagrams and instructions
on how to build a number of amazing de-
vices and showing you many uses for your
photo electric ceil unit. The actual value of
this complete kit is over $50.00—we are
making a special introductory price of
$10.00 to popularize experimental work
with photo electric cells.

Clip chieck or money order to the coupon
below and mail it today!

HERMAN A. DE VRY,
Inc
53 E. Wacker Drive
Chicago, Illinois

b AL TODAY
o o D T - - -
Herman A.DeVry, Inc.
53 E. Wacker Drive, Chicago, lliinois

CLIF THE COUPCOMN BEL

Enclosed is $10.00. Please send me the
complete Photo Electric Cell Kit adver-
tised in SHORT WAVE CRAFT,

NOME. cutcvoeiincenetetccscsatastasarsase

Address. .. ...

Stale........

The Short Wave Megadyne
By HUGO GERNSBACK
(Continued from page 209)

Schemntic dingram of short wave megndyne.

little dificulty in assemblying and wiring the
set,

The Coils

While any good set of standard plug-in colls
may he employed, it Is recommended that the
builder wind his own either on tube-base forms
or on regular plug-in forms. In winding your
own coils the data given on page 195 of the
April, 1932, issue of SHORT WavE CRAFT nmay
be closely adhered to. The socket connections,
as showu In Fig. 2, are correct for these plug-
in coils,

Operation

In operating the set, a coll covering any
desired waveband should be inserted in the
socket and the fitament rheostat, R1, turned
all the way on. After about 30 seconds the
tube will warm up and the set will he ready
for operation. With the regencration control,
Rz, turned to one slde the set should not oscil-
late. By turning this potentiometer slowliy,
the «et shonld start to oscillate and then the
tuning condenser, C2, can be furned until the
heterodyne squeai of a station is heard, 1t
may then be well to try reversing the erystal
detector and leave it in the position that gives
loudest response.  For code reception the set
should remain in  this oscillating condition.
For phone reception potentiometer, R2, should
be turned until the set just stops oscillating
and the station is heard loud and elenr.

When using the smali colls 1t will be found
that the antenna condenser, Cl1, should be
adjusted so as to have very little eapacity;
with the largest colls this condenser can be
adjusted to maximum eapacity. This adjust-
ment may vary with different types of aerials
amd no set ruies can he given.

The hatteries used for operating this set
depend upon the type of tube employed. Using
notype ‘38, four 13-volt dry cells connected
in geries furnish the fillament current and fwo
45-volt units furnish the plate potential. A

414-volt “C" battery 18 used for the space
charge grid. The Ingenlous bhullder of conrse
cnn make it for A.C, or 1M.C. operation if he
destres, although the current consumption of
the single tube is 8o low that we believe hat-
tery operatlon i8 more practical and less
troublesome.

Those who operate this set will be amazed
at the ecase of control and lnck of dead-spots
in the tuning speetrum. The elrcuit goes
gradually inte oscillatlon. allowing for maxi-
mmn  regeneration, as contragted with other
short-wave receivers that flop into or out of
oscillation with little control of regeneration.

In actual tests, statlons all over the country
could be picked up on any of the short-wave
bands., This Includes police signals from all
over the United States, television signals, ama-
teur phone and code; transatlantic phone con-
versations and, under favorable conditions, for-
eign broadeast stations, Canadian and U. 8. A,
short-wave broadeast stations eame in with
surprising velume—some of them loud enongh
to eperate a loud speaker with fair volume,

List of Parts
set shorf-wave plug-in coils (Octoeonils),
00014 mf, Hammarlund midget condenser, C2.
001 X-L-Radio adjustable condenser, C3.
00025 mf. fixed condenser ('olymet), C4.
Home-made antenna condenser, C1.
001 fixed condenser (IMlot), (5.
BMS fixed crystal detector (Brooklyn Metal
Stanmiping Co.), D,
1-megohm grid-leak (Durham), R.
10-ohm filument rheostat (Carter), IR1.
400-ohm Clarostat potentiometer with
insulated fromn terminals, R2.
Four-prong secket (Benjamin).
Five-prong socket (Benjamin).
Fahnestoek binding posts.
Vernier «ial, 0-100 (Kurz-Kasch).
basehoard, 6 x X x 5% Inch plywood.
panel, aluminunm, 4% x 8 inches.
‘38 pentode, 6.3-volt type.

[

-

shaft

e ] b -

Examinations for Unlimite@d Amateur
Phone Operntors’ License by Mail
Discontinued

Lffectlve Aprll 15, 1932, examinations for
unlimited amateur phone privileges by mail
will be digcontinued.  Applicants desiring ex-
amination for this privilege must appear per-
sonally hefore one of the examining officers of
the Radio Division at one of the examining
points, which may he either the district hend-
quarters, n subotfice, or any elty visited by an
examining officer.

Renewnls of Tempornry Amiteur
Operators’ Licenses Discontinued

After one yvear from April 15, 1932, renewals
of temporary amateur class operators’ licenses
will net be fssued.  Tiolders of this elass of
license will bhe expected to pass the reguiar
amnteur examination during the 1-year term of
such license, and faillng to pass this examina-
tion, the temporary amatenr iieense held witl
be enneeled.

Regulntions Governing the Issuance of
Renewanl Amateur Operntors’ Licenses

An applleant should appear at an examinlng
office for a code test in orler that the division

www.americanradiohistorv.com

may be apprised of his ability to copy and
transmit code in accordance with the regula-
tions; or, In lieu thereof; subimit an affdavit
stating that his or her station has been In
operafion within the inst three months prior
to the expirntion of license and naming three
licensed amatenrs with whom the applicant has
been In communication by Continental Code,
such amateurs corroborating this statement and
affixing their signatures te the said nflidnvit,

Service at an amatenur phone gtatlon ex-
clusively wili not be considered for rinewal of
an amateur clags license unless the applicant
successfully passes a code test ng set forth in
the regulations.

Amateur Stations to be Opernted Only by
Operators Holding Amnteur Operntors’
Licenses

Effective July 1, 1932, amateur stations will
be operated only by operators holding amatenr
opernfors’ licenses. Amateur stations now he-
ing operated by the holders of any commercial
ctass of license will be required to pass the
regular amateur examination and obtain an
amateur first-class ticense which will authorize
the gperation of an nmateur station.


www.americanradiohistory.com

SHORT WAVE CRAFT for AUGUST, 1932 247

The Rotorit Crystal

By R. W. TANNER
(Continued from page 214)

« « « An Announcement
ThatCreated Favorable

Comment

sult, this sometimes being a low growl. It
can be cured by conneeting in parallel with
the seconddary of the tirst AN, transformer n
rather low value of resistance, frequently as
low as 50,000 ohms. This, of course, reduces
the AF. gain. On the other hand, if we re-
genernte with a separate tube, the plate eircult
of which is not feeding into the AF. amplifier,
the “friuge howl” ix entirely absent., An ad-
justment of the regeneration contrel, with a
separate Tegeneration tube, causes less reaction
ipon the tuning control than with a regenera
tive detector, There are other advantages hut

The May issue of SHORT WAVE CRAFT carried an
article of tremendous importance to every Short Wave
enthusiast. Hugo Gernsback, editor of SHORT WAVE
CRAFT announced to many thousands of fans that an
organization was to bring closer those who were inter-
ested in this comparatively new branch of radic. The
announcement of a SHORT WAVE LEAGUE took the

these will not he mentioned, as the rensous Short Wave world by storm. Thousands of letters and
given were sufliclent to make the combination applications poured in and well known figures in the
worth while in tbis cireuit. radio field congratulated the magazine on the great work it was doing. Such

Generally, the first job of the “ham” set- men as Lee de Forest. D. E. Replogle, Hollis Baird, Baron Manfred von Ardenne

builder when constructing a new set Is the pledged their whole-hearted support in this wonderful movement.

tuning inductanees.  Plug-in colls were emn. SHORT WAVE LEAGUE PLATFORM
D el L N i To help populari .vhart‘ trares ainong the publie
L ow cwl . . . 0 ke arize X 1 .
l?f 0.0"-\ ““~Ill' tap A‘:“ 1“""‘_5' in ""‘i‘. "" It" ‘t“;“'t To axsist authoritics in the apprehension of criminals and in gen-
spaee and eliminate, so far as possible, tha eral crine prevention through the inatrumentality of short warvea,

“horror” of ham-hutlt “h"r"""“"" receivers— To demand cnactment of new regulations enabling operators of
radio frequency fred-back, Nilver-Marshall type phone transmitters to be lieensed without code requirenments, below
1500 midget form, 1% iuches long by 14 t meters, )
ineches in diameter, were used with UY sockets Thn‘ bring togcther short iwtare cuthusiests hy promoting comrade-
mounting bases. The colls L1 and L2 were ship among them.
:ll’lil \\':rund '\.\'ilhh\'., 24 ];('(\' wire, turns not To eliminate man-made 8tatic, the greatest encmy of short wares.
spaced,  The feed-hnck coils L3 are wound In I'f y;nlx u;e ir:teren'elt(lml% ?\hgl;tr“'ll;e: 3‘70;1‘ ;
I S T welre . N shoulld juin the CAVE LEAGUE .
the sjots with No. 30 1 ( .(.-\\in. Great care anil benefit from the advaniages that wil ORI AV e e
must be taken when winding the feed-back accrue as a result of the League's platform. 98 Park Place,
coils to make sure that the direetion of wind- E;;:eﬂg::tl:':'n“;-‘:"ﬁnglmgl'ﬁ 0;3.0“‘1,{){,“; New York, N. Y,
iy . 3 leasures
1'_‘“ Is the same ns L2: "“"'r“"_-"" the regenera- support. If you are interested, kindly mail Gentlemen:—
tive feature will be absent. The start of the the coupon at the right. 1 enclose herewith —c.
feed-hack coil should go to the I prong, the You may order at once the lnslgnla of t’or__wluch please  send
finish te one of the F prongs. The start of “:}"lfiﬁue—in ?::;el;i:mm:} ?:"ﬂ:;amuﬂl b me:
1.2, near the slot, goes to the remaining F en:mel—a colors—red, white and blue, The Dltlxl-nrin‘l“?f May Article explalnlng
srong and the finish to (. The mounting price is only 35c. A speclal reprint of the all details, .
!mckl'ts should be cunne('h'(; into the circuit announcement of the = SHORT = WAVH e LRV R RLESCLE R utton
3 A g - LEAGUE which appeared in the May issue, Name
accarding to Fig. 1. When the colls are com- will be sent to anyone interested, upon re- : 00600 C006R00C0S0 0008050 SEEEELEEEED
pleted, 1t would he well to “dope” the windings t‘;ll’" of 15c to cover necessary mailing AQATEES vovenrrrnaavrareaensrnnrnnns.
with some good Insulating varnish—but not Giodido CUY oo, . Staten........

sheltae!  Detalls of the coils are given in the - . B

nccompanyging table.

In the first experiments with this circunit, .

a small trimmer condenser was connected in Yu UR
satisfactory and once the trimmers were set 2

on the 20 meter hand, they did not require

rendjustment on the higher waves. This was

made porsible by winding 1.1 and L2 exactly

alike and using plate-to-coll leads in  both

tuned clrcuits of the same length. .

A much better method i8 to mount llam- ll’ls FREE
marlund 3% mmf. compensating condensers in Small ldeas May Have Lal‘ge

parallel with ench section of the 00014 mf,
the top of each coil form and to conneet them 2 TPy B km éﬂﬂ/
across the windings L1 and L2. 1t is then Commercial Possibilities 00

gang tuning comlenser. This was found quite
possible to set these for maximam sensitivity

1t you hope to realize profits from your itwention, ¥ou must pro-

on ench band and leave them alone.  Thix tect it with a U. 8. Government Patent. Otherwise you may find ———
trimmer Sscheme has heen used in many plug-ln that =zt your time and labor have been lost. becanse it often -
coil receivers built by the writer aud has happens that other inventors are working on the same idea. IF
always proven better than a  trimmer, con- YOU HAVE AN IDEA. TAKE STEPS TO GET A PATENT
denser in parallel with each tuning sectign. AT ONCE! Your first step is to get my FREE BOOK. It tells
you in simple, plain language just what you must do, how yun

The tuning econdenger 1 may be a twi.gang must proceed in order to secure Patent protection.
00014 mf. O0N125 to 00016 mf. can be uged
with only a slight difference in  frequency
coverage) it one ean be obtained. Those hav- PR T . 1 Serve You in
ing a two-gang 00033 mf. brondeast unit may e a1 Secrecy
remove plates from the retor and stators to #_3}_ !
obtain the proper value. The exact numher of i_ You ean ‘;'mm““"‘;’:
plates to remove will depemdd upon the size T ghth) mef doj pesfe

confidence. Any draw-
ings, sketches or let-
ters you send me will
be kept Instrong. steel.
fireproof files, that are
accessible only to au-
thorized membiers of my

and the spacing, but probably ¢ or T plates
in each section will be correct.

A rather high ratic vernier dial will be
neecded for the tuning condenser, at least 20
to 1. ginee the tuning is gnite sharp even in
the 85-mieter phone hand. The noticeahle sharp- staff. | have served in-
ness of tuning represents actual selectivity. ventors located in every

The antenna coupling coil T, may well be a = state in the Union.

cofl tapped in four places. ane tap for each | ‘‘Record of lavention™ ::fef”;"i::ﬂd?mpm%::;
band, By properly proportioning the taps, it FREE !f vou act frst "s'lerl—lhé move
is posgible to realize considerably greater gain promptly I will  vou should make to-
from the first R. ¥. stnge. Tt is not possible ::E(Lf’.‘l,:v:lr:::nrzlll:ll::l]: .l,‘,::__ day—1I1s to SEND THE
te glve exact specifications for this coll, as | lutely FREE. It may help COUPON FOR MY

the number of turna depends upon the capacity | You to prove your right to  FREE BOOK.

—

Mail to Washington!

Clarence A. O’Brien, Registered
Patent  Attorney, 23B Adams
Building, Washington, D- C.

Please send me your free book, ‘‘How to Ohtain
a Patent.”” and Your “Record of Invention®®
form wlithout any cost or obligation on my part.

'ri-."“".l'lm----

of the aerial and ground system. Tt is an ¥Your invention later on. NAME coosvatevosavosnneosssnroosasennnnanns
easy problem to figure out. When the set is 9 ® Address ..ooivveieenicnnrniariinin, 00000000
completed, wind 15 turns on a one-inch form CIal'ence Ao o Bl’len

(No, 30 wire is OK) and plug in the 20-meter . T (I mportant—Write or print plainty)
colls. Remove turns untll maximum gensitivity Regutered Patent Attomey

is obtalned with the dial at full gecale. Then WASHINGTON, D. C. SRS |
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DATAPRINTS

Give
Technical

Information

on the
Building
of
Worthwhile

Apparatus
Dataprint containing data for

construeting this 3 ft  spark
Cudin-Tesla coll.

...... $.75

Ineludn condenser data.

OTHER “DATAPRINTS”

MOTOR—1/16 JLP.. 110 volt A.(. 60 cycle
(suitable for television. driving 127 fan or
light apparatus), constructional dats........ $0.75

PHONIC WHEELS—How to Build Instructions—
1200 cycle (inctuding field winding datn)... 0.50
60 cycle (including fleld winding data)..... 0.50

MAGNET COIL DATA
Powerful Dattery electro-magnet; lifts 40 1bs.,$0.50
110 volt DD.C. magnet to lift 25 lbs......... .o 0.50
110 Volt D.C. solenold; 1ifte 2 b, through 1 inch. 0.50
116 Voit 1.C. solenold, lifts 6 . through t inen. 0.50
12 Vult D.C. solenoid, Nfts 2 Ib. through 1 inch. 0.50
TESLA OR QUDIN COILS
36 Inch spark. (data for buihding, including
condenser datad .........iciiiieveeieieanran $0.78
8 inch spark, data for butlding. lm-ludlmz con-
denser Jata 0.
Vieoletta type. high frequency coll data: 110
wolt ACo or DU type: 17 mmrk' used  for
glving “violet ray*’ trealments..
Tow to operate oudin coll from a vacuum tube
oscliiator

TRA NSFORMEH DAYA

Any slze, 200 to 5000 watts. (1 primary and
1 secondary voltage dala supplied—specify
Watts and voltage desired).................. $1.00

Book—"Ilow to BMake High Pressure Trans-
formers™

" Dock—"How to Make Jow Pressure Trans-
formers'”

(Postage (0 conts extra on books.)
DATA BOOKS—Engineering for the Layman—
Inductlion Coils—1low to Make
Prelimlnary Mathematies..........
Battery Engineering...........................
Fulamentals of Direct Current Machines.....
Examples In Alternating Currents........

Examples and Problems in Magnetism..
(Postage 10 cents extra on books.)

REFRIGERATION MACHINE Dataprint —
How to Make Data............ 000D 060G0G 600 1.00
TELEGRAPHONE — Reeords Volce or
“Code'’ signals on steel wire by mag-
notism. Code can be recorded “‘fast’”
and transiated ‘‘slow’. Constructional
data (special)........ 0000000 000000000 $0.50
TELEVISION—10 practical hints; Including

lens disc and crater tubes: recelver dlurnms
ete. .

SHDRT WAVES-—10 practlcal l.'lrcult. kinks. ..
CLDCKS—Electric chime ringer. How to
make one to fit on any ordlnary clock.,.... 0,50

MISCELLANEOUS DATAPRINTS—

FElectrle Ice Skales—Ilow to make.....,.. veeer 0.50
How (o Thaw Pipes by Electriclty..... vesnnse 025
20 motor clrvuit:—hook-uns............‘..... Q75
20 practical telophons hook-ups. ..., teanreaerss 0,50

SLIDE RULES—Speciaily Selected

Students® 10-inch wood slide rule. accurately
elgraved {prepald) .......... .81.10

ELECTRICAL Slide Rule. 10 lm-h size, with
special electrical law ratios and indexes, wood
with white lvorine scales (prepaid)......... 5.7%

5" "“Pocket" slide rule........cciivernnnerres §00

“Circular Potket" silie rule. Fits vest pocket,
235" dlameter, lemther case................, 4,00

(Postage 10 cents extra on last twe slide rules.)

The DATAPRINT COMPANY

Lock Box 322 RAMBEY, N. J.
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FIG.2 JJ

Layout of sub-bhase of Crystnl detector S-W

adid 20 more turns, plg in the 40-meter coils
amd prune the coil again.  Continue adding
and removing torns for the two higher hands.

A peculiar conditlon exlsts in the ontput
clrenit of the crystal detector. If the R,
filter is insuffieient in capacity and inductance,
ferl-back into the RN amplifier will ocecur
as well as distortlon in the AP, stages. This
Es dlue to the faect that no erystal 18 n perfeet
rectifier.  The usunl type of short wave R,
choke will generally not do, a ealue of at
least 85 mh. lheing neeessary. A choke having
an inductance of 230 mh. taken out of an
old 50-ke. superhet, was employed in the model.
The larger value of choke will permit lower
values of hy-pass eapacity. which results in a
minimum of “eut-off”" at the higher awdio fre-
queneies.

The R.IF, erystal and AP, stages were
mmmted on an aluminum sub-panel, the power-
pack heing a separate manufactured unit. The
sub-panel was 10 Inches wide hy 18 inches
long by % inch thick and had three hrackets
fagtened to the bettom for support and to
allow the resistors, by.pass condensers, ete,,
to be mounted underneath. The layout is shown
in Flg. 2. A panel cutter was used to cut
holes for the five tulie sockets, eare being taken
not to plice too much pressure on the hrace
or turning it too fast, The socketg are mounted
underneath the sub-panel with two 6/32 holtg.
Tube shiclds are fitted to the two R.F. and
regeneration tubhe gockets,

The xhicld eans for the twe taning coils and
erystal detector were of copper, slze 3 inches
in diameter by 3 inches high. The bases are
holted to the sub-panel.  The cans were of the
type that are eaxily removed hy turning slightly
to the left and lifting off, facilitating the
changing of the plug-in catls.  Some of these
shield eans now on the market hdve (ifferent
dinmeters from 2% inches to 3% Inches. Even
the smaller size will be quite sultable, thoere
being sufficient space for the UY sockets.

1t will be necessary to provide a short length
of 34 Ineh shaft and a coupling bushlng for
the taning condenser, the length  depending
upon the type of econdenser used.

The filament c¢irenits should he wired with
No. 10 stranded insulated wire so that the
voltage drop will net be excessive. This is a
point given little or no consideration by most
set builders. A great many (failures in A.C.
s&ets are due to the nse of small wire in the
filiment supply cirenitas.

The by-pass condensers, the bhilas resistors
and the detector filter are located underneath
the sub-panel. The low potentinl wires should
be run to one slde and bunched together with
string.

The ervstal detector requires a mounting
bagse. This is & small piece. of bakelite or
hard rubher 2 Inches square with holes drilled
for the Jjacks, ns shown in I"ig. 3. The base
s mounted in the detector shield can % inch
above the bottem.

When completely ngsembled and wlrml the
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receiver.

set mag be tested.  Connect the proper speaker
and adjust the voltages to the values specified,
assuming that a power.pack having adjustable
taps ix usel or one similar to that shown in
Fig. 1. Plug in the 20-meter coils and adjust
the trimmer condensers, elther those In parallcl
with the main sections of the gang condenser
ar thoge mounted in each eotl form, as the
cnge nay he, to maximum volume on n wenk
signal. This eperatlon should be done with the
dial at or near minimum. Bringlng up re-
generation will Inerease both  sensitivity and
selectivity exactly the same as in any regenern-
tive set, but with practlenlly no effeet upon
tuning. The 40-meter coils should then be
plugged In and the trimmers on the coil forma
(if this method 18 uscd) agnln adjusted to
maximum volume. Continne this procedure until
all coils are “peaked” correctly.

It will be found that the seleetivity of this
recelver is somowhat better than the usual
type of tuned RN tuner and has extremely
satisfactory sensitivity, Tone quality on music
or speeeh far surpasses that obtained when n
tube deteetor is employed. The velume leaves
nothing to he desired, due to a screen grid first
aml a pentode power audio stage.

The erystal detector employed is one of the
most sensitive and stable erystals ever used
hy the writer and is one of the rensons for the
satisfactory operation of this interesting cireuit.

PJsrTS LIST
L—Antenna coupling coil.
R—1,000-0hm bias resistor, ILEF.,
Ri—2-megohm BRI grid resistor.
R2—2-megohm resistor.
R3—2 to S-megohm regencration tube grid leak.
R4—30.000.0hm regeneratlon eontrol,
Ri—1.00M-0hmm A.F. Lins resistor,
RG-—100,000-0hm plate reslstor.
RT—250,000-0hm grid resistor.
RX—400-0hm peatode blns resistor,
RO—25.000ohm  Llectrad Truvolt reslstor (73

watt), Three taps,

C—.1 mf. by-pass condensers,
1 —Two-gang 00014 mf, tuning eondenser.
C2 & C3—30 mmf. coupling condensers,
C4—.0601 mf. hy-pass condensers.
C5—,001 mf, by-pags condenser.
Co—.0001 mf. regeneratlon tube grid condenser.
C7—1 mf. by-pags condensers.
C8—.1 mf. A.F. coupling condenser.
CH—2 mf, 600-volt filter condenser.
C10—4 mf. G0D-valt filter condenser,
Cl11—450-volt, 4 mf. filter condenser,
T—Dower transformer.
T1—Output transformer.
T2—2 to 1 ratio audio transformer,

RFC—S835 to 200 mh. R.F. choke.
Rotorit erystal deteetor.
Coil, DaTA
Band Lt L2 L3
20 4 4 3
40 7 7 5
Ki) 19 19 9
Television 45 44 15
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Short Waves Indicate Altitude

By DR. IRVING ]. SAXL
(Continued from page 205)

T
o, ;-v’.g

S o Bl Y

Flgz. 1 lluxtrates how the electricnl eapne-
ity between the ploane, its antenna, and
the ground nact llke condensers.

rs

yesult In n different piteh but net in a (if-
ferent intensity, as the beat note oscillitor
delivers a fairly constant output. What is
wanted are actual changes in the total de-
livered energy.

I'ieture 5 shows the actual apparatus. It is
important to proteet the radlo tubes agninst
the mierophonle inthienees which occur in n
vibrating airplane. They are therefore covered
with felt,

The different parts of the oseillutor and of
the amplifying equipment are shiclded  sepa-
rately in the usual metal boxes, This is 1m-
portant for the functioning of the sensitive
apparntus, as stray felds and distributed capac-
itles outside of the antenna naturally influenee

the coupling between the oselllating systems
S
2 —
3
7 6
N -
— X
T

¥Filg. 2—Wiring diagram of the new
Theremin “radlo altimeter.”

out, the grid of a tube 3 is controlled by the
latter. Finally, changes in the plate current
oecur which ean be read on the mitlinmmeter 5.
''he amount of this plate current change ix
dependent upon the distance of the antenna
system 4 above the ground

There are many other eireuits in which the
plate current is preportional to changes in
the capacity of a system. All, however, Felafe
practically to the same phenomenon of detun-
ing an oscillating systom in such a way that
the encrgy output of an associated system ix
variet. It is not sofficient to sinply detune
one side of a beat note oseillator. This would

Fig. 3 shows another method of meanurink
the electricnl capacity (nnd nixe the alti-
tude) of n plane nhove the ground.

and therefore disturh the funetioning of the
radio attimeter. Pleture 6 shows the inventor,
rrofessor leon Ssergejewitseh Thetemin, in the
cockpit of an airpiane before taking off on a
test fiight with his Instruments. These Instro-
ments are simple and light in welght—factors
which are of special importance in apparatus
for alreraft service. They are not difficult to
construct amd oemploy commonly used parts
praetically throughout. In consideration of all
these facts, the radio attimeter may soon he-
come a standard instrument in all airplanes
andd dirigibles.

How to Become a Radio Amateur
By JOHN L. REINARTZ
(Continued from page 213)

posts and tune the recciver just as Fou did
hefore. You should he able to hear practieally
the same statious that »mt conld with the
coil mounted In the reeciver, as we have about
the same number of turns. This will illns-
trate to you how you ¢an build other coils for
use on other frequencles for conneetion to the
threc binding posts.

In general, have three times the number of
turnsg on the second half of the coils as on
the first half ; remember, we had 15 for the
first half and 45 for the gecond half in the
coil we  just made. To listen to the radio
compnss stations we need a eoil that haz 30
and 40 turns: to lsten to short-wave brond-
casts below 100 meters we need a coil of §
and 15 turns. The receiver fruly bhecomes a
nniversal receiver through the extra colls.

When we first turn the tube on, we adjust
it =0 that when we turn the regeneration con-
trot dial we hear a eliek in the receivers ax
we go into and out of regentration. De not
hurn the tube filament brighter than is neces-
sary ; after you have becn succeasful in tuning

to a statlon and getting it to Your satlsfac-
tion, turn the filament rheostat down to where
the signal strength drops markedly: then turn
it np wlightly and leave it there. In the next
artiele we will Arst tell you something about
tubex and how they functlon in your receiver.

BACK OF
PANEL "1-_‘_"

WIRE =
CONNECTIONS

RHEQSTAT

o — T

I:-BASE BOARD

Fig., 3—Renar view of nmateur short-wave
recelver described by Mr. Relnartsz.
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RADIO+

A Host of Other Interesting
Scientific Subjects—

TELEVISION CONSTRUCTION
ELECTRICITY METAL WORKING
PHOTOGRAPHY PHYSICS
AVIATION ENGINEERING
WO0ODWORKING METALLURGY
AUTOMOBILES PUBLIC ADDRESS AND
PATENTS AND SOUND EQUIPMENT

INVENTIONS HOUSEHOLD AND
NEW DEVICES SHOP HINTS

AND OTHERS

4-Color Cover
Over 450 [lustrations
96 Pages—9x12 inches

MR. HUGO GERNSBACK’S latest
magazine contains the most import-
ant and recent developments in Science,
Mechanics, Radio, Television, Aviation
and Chemistry. For everyone, regardless
of age, EVERYDAY SCIENCE AND
MECHANICS will be found to be useful
and instructive. Thoroughly illustrated
with scientific events from all parts of
the world, and helpful to thousands of
high school, university students and in-
structors who wish to advance their
scientific knowledge.

Many excellent pages for the home
workshop man who finds pleasure in
building things; experiments in electric-
ity, chemistry and formulas of all kinds.

SPECIAL
OFFER'!

8 Months
for $1.00

Clip Coupon Now and Mail!

EVERYDAY SCIENCE MECHANICS
100 Park Place, New York, N. Y. 8w-3-4
| 1 enclose herewith One Dollar for which
you are to enter my subscribtion to EVERY-
DAY SCIENCE AND MECHANICS for the
next Eight Months.

-

Name .....cces0000es0ass0tetecsnccscassess

Address ....eceecaverersrervssenssosrsocns

§ Cityeeveeieeencnonannees State..e.ceioessns
LCAnadlm and Foreign Subscriptions Not Accepled
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THOUSANDS or
PRACTICAL
.~$3 30

APPLICATIONS
including

FIRE ALARMS-BURGLAR ALARMS- SMOKE

INDICATORS - COUNTING - SORTING - COLOR, MATCHING

AUTOMATIC SIGN LIGHTING SWITCHES

COMPLETE KIT $9.50

REQUIRES NO (Never Befare Sold for Less

AMPLIFIERS. Than $60)

3 This Includes:

1 Lirht Sensitive LuxTron
Cell, type “ST.”

Relay, Controlling 110-

Volt Circuit, type R-1.

Gum-Wood Relay Cab-

inet.

Complete Set

tions and Diagrams,

showing How to Make

Automatic Parking Light

Control for Automobiles,

= ey

It

Instrue-

Slze 67 x 3% x

35 deep. LUX
TRON R-1 RELAY
(shown above in
case),

ONLY 34.00
less case
LUXTRON MFG, CO.,, INC.

241 Lafayette St., Dept. SW., N.Y.City
Pioneers in Photo-Cell Devices Siuce 1900

Send $1 Only for Inter-
esting Instructions and
Diagrams.

‘“HAM"» ADS

| Advertisements in this section are inserted
at 4¢ per word to strictly amateurs. or 8¢ a
word (8 words to the line} te manufac-
turers or dealers for each insertion. Name,
initial and address each count as one word.
Cash should accompany all “Ham'' adver-
fisements. No less than 10 words are
accepted. Advertising for the September is- I
suc should reach us not later than July 20. |
{

WECLO s TRANSMITTER—Well built, £12.50,
less tubes aml power suapply. 40 meter eoils.
*45 power supply, husky. $10 less tulbe, WGCLO,
2631 Westview, Los Angeles, Calif,

CODD TRANSMITTER—The amateur's favor.
ite, exaetly as in June Short Wave Craft. Com-
plete with power supply. 4 tubes and plate
meter. Will gell for #13. J. McKechnie, ¢000
Washington Ave., Merchantville, N, J.

SHORT WAVE LISTENERS CARDS. We print
just the type of card you need for reporting
the stations you hear.  Wrlte for free samples to-
day. WIBEF, 16 Stockbridge Ave., Lowell. Mass.

WILL SELL Ol TRADE complete Pllot A.C.
Super-Wasp minnsg power supply, £15. Also
station parts. Llst free. Ilenry Grady, 4220
Kissena Rlvd.. Flushing, L. L

WILL TRADE A.C. Super-\Wasp with tubes
and power for a C.W. transmitrer and power.
D. Dutra, G603 Laural Ave., PPacitic ¢irove. Calif.

GUARANTEED MICROPHONE REIAIRS —
Any niake or model—24 hour servire, Stretehed
diaphragm doulle hutton repaira. $7.50. Others
$1.00. Slngle hutton repairs, £1.50. Write for
1932 Catalog with diasrams. Universal Miecro-
phone Co., Ltd., Inglewood, Calif.

TRANSMITTER : Provision for phone. Range
over 1500 miles; will sacrilice. %£3.90. T'ower
supply, 400 volts at 125 mlls, $4.90. I I’enn,
817 Overton, Newport, Ky.

CRYSTAL CONTROL TRANSMITTERS : Steady
D.C. signal. No out of bawd operation with one
of these transmitters. Uses type 247 tube.
Crystal and dustproof helder ineluded. DPrice
£16, P'ower supply, $8.50. I'recision 1'iezo Ser-
vice, 427 Asia St., Raton Rouge, La.

SHORT WAVE CRAFT for AUGUST, 1932

The 2-Tube *“*Reliable”

By EDWARD G. INGRAM
(Continued from page 230)

having a yoke-shaped frame and two bhearings,
untess the bhearings are insulated from the
frame. Since the capacity named falls wilthin
the range of the usual midget condensers with
n single bearing. this tvpe is used for hoth the
tuning and. antenna condenscrs.

Thus by the use of n midget condenser for
tuning and a potentiometer for controlling re-
generation, hetter performance is obtained than
where two large condensers are used for these
purposes, and with a considerable saving in
cost.

Don’t Wind Coils on Cardboard Tubes

Coils for ligh-frequency work never sheuld
be wound on low-grade forms, guch as those
made from cardbhoard. Fortnnately, bakelite
forms of suitable size with rlhs te keep the
wire awny from the dielectrie can be obtained
at a low price,

While heavy wire is theoretically (leslrable
for high-frequency coils, practically any size
from No. 20 te No. 30 may be used to good
advantage. No. 30 enameled wlre is molsture-
preof and very good for the purpoge. The
numher of turns used should be approximately
as follows:

Eighty-meter Land. plate eecil 20 turns, tick-
ler 10 turns; 40-wneter hand, plate ecoil 10
turns. tickler 8 turns: 20-meter band, plate
coil 5 turns, tickler 6 turns.

A fpace of one-quarter inch should be left
between the plate and tickler-windings. If
trouble is experiencwd In making the tuhe osell-
late. turns may¥ be added to the tiekler coil
one at a tinre until hest results are ohtained,
If there is a complete refusal to oscillate the
tliekler leads may require reversing or the tube
may he defective.

Good R.F. Choke Desirable

While fair results possibly may be ohtalned
with ne radio frequency choke coil in the
plate cireuit, the use of one is strongly recom-
meunded. It must be of pood design and con-
atruction to prove cffective.

Current for the screen grid and plates of
the tubes can he taken from a suitable B
substitute or from dry batleries. If the power-
pack Is not provided with a winding for sup-
plying eurrent to the tube Leaters, or if “B”
hatteries are used, a filnment transformer ean
be procured for a small sum. The transformer
available probably will be designed for furn-
Ishing enrrent to more than two tubes. hut this
will make no difference. If no center tap is
provided, a center-tapped resigtor should be
placed acress the secondary of the transformer
and the tap grounded directly to the ground
lead.in wire.

To aveid magnetic conpling, the transformer
should be placed about three feet from the
receiver, and to prevent a serlous voltage ddrop
tue to resistance of the leads, heavy wire of
albout No. 10 gauge should be used.

The heaters of the tuhes ecan he operated
from a 6-volt, 100 amwpere-hour storage battery.
if desired, but 5 change in the wiring will be
necessary.  Since the tuhes are in parallel and
each consumes 1% amperes at 214 volts, the
total current consumption willl be 314 amperes
at 21 volts, which is toe high for the ordin-
ary storage hattery. By wiring the heaters in
series the current consumption €an he reduced
to 13 amperes at 5 volts. A rheostat should
he provided in this ease and adjusted to main-
tain the proper voltage,

To avoid trouble from hand ecapacity when
tuning. it is necessary to use comiplete shield-
ing for entire snrixfaction. It s suggested
that an alvwmninum box abent 12 x 12 x § Inches.
of the type having grooved ecorner pieces anmd
removable sides, he ohtained for the purpose.

Both the coll socket, which is an ordinary
four-prong tuhe socket, and the five-prong tube
sockets should kave the terminals placed as
shown. 'The nerinl condenser is mounted on a
smpll piece of rubber panel and eare shonld
be taken to see that the shaft does not come
in contaet with the metal shielding.

The switeh for cutting off the ground and
B-minus connection is not essential with a
“B” substitute. It I8 necessary when “B™
hatteries are used, to prevent the continuous
leakage of eunrrent throngh the potentiometer.

The 1 of the aluminum box may be at
tached with amall hinges to facllitate the
changing of the plug-in coils.

Parts guggested are:

Two .0001 mf. P’ilot No. J-23 midget tuning
condensers.

50,000-0hm Frost “roller type” potentiometer.

85-mh. Ilammarlund R.F. choke.

One four-prong bakelite fubhe socket.

Two five-prong bhakelite tulu: sockets.

P'ilot No. 501 donble rexistor mount.

4 -meg., 2-meg., and 2,000-ohm Lynech resis-
tors.

S-meg. Lynel grid-leak.

One 0001 mf. Lynci No.
denser.

One .01. one 00025, one .00 and two .5 mf.
fixed conilensers (I'ilot, Aerovox or Sangamo

set of coil forms (Pllot, Sliver-Marshatl or
Octocoil).

National type “B” vernier dial.

Six Eby binding posts.

One switeh.

One two-prong jack.

Aluminum bhox about 12 x 12 x 6 inches.

1460 grid con-

The New Silver-Marshall 728 S-W

(Continued from page 227)

INTERMEDIATE TRANS.
1st and 2nd—

Pri.—211 turns No. 11 S.8.E. Litz wire

Sec.—211 turns No. 41 S.8.E. Litz wire

Wound on %" form—spaced 17" with loss

ring between coils

3rd—

Pri.—211 turns No. 41 S.S.E. Litz wire

Sec.—211 turns No. 41 S.S.E. Litz wire—

tabped at 150 turns.

Wound on %" form—spaced 4~

BROADCAST OSC. COIL:

Tank—95 turns Ne. 27 P.E. wire—space

wound 60 T.P.1. on 1% (ia. form.

Grid—35 turns No. 36 P.E.—close wound

Plate—45 turns No. 36 P.E.—close wond

Pickup—13 turns No. 36 P.E. space wound
Grid. plate, pickup wound on %" dia. form.

SHORT WAVE O0SC. COIL:

Tank—29 turns No. 20 P.E.—space wound—
winding length 134" wound on 1%4" dia.
form.

Plate—26 turns No. 36 S.E.-—space wound—

winding length 1147 wound on %" dis.
form.
Grid—9% turns No. 36 S.E.—wound in spacing

of tank
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ANTENNA COIL—BROADCAST:
Secondury-—Approx. 121 turns No.
wire—space wound 83 T.P.I.
Primary—450 turns No. 34 D.C.C. wire—ran-
dom wound.

30 P.E

SHORT WAVE COILS
1st COIL,
Secondary—34 turns No. 27 PI'.E. wire—space
wound
Pickun—20 turns No. 36 S.E.
wound spaced 47 from sec.
Wound on 114" dia. form

2nd COIL:

wire—close

Secondary—19% turns No. 21 P.E. wire—
space wound
Pickup—20 turns No. 36 S.E. wire—close

wound spaced " from sec,
Wound on %" dia. form.

3rd COIL:
Secondary—6% turns No.
space wound—Ilength, %"
Pickup—20 turns No. 36 S.E. wire—close
wound spaced %" from sec.
Wound on %" dia. form.

19 P.E wire—
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Short Wave Beginner
By C. W. PALMER
(Continued from page 228)

The remsinder of the parts may now be
serewed into place on the baseboarnd as shown
in the layout, Fig. 5. Finally, the panel is
fastened to the hasebvard with the two wool
serews and the set 18 ready for wiring.

The binding post at the front of the coll
mounting strip, marked 1, is at the “gria*
e¢nd of the tuning coll. It is comnected to the
stationary (fixedy piates of the tuning con-
denser C1 hy a plees of hook-up wire. One
end of the grid eondenser €2 is alsn cannccted
to the binding post 1, A wire s soldered to
the groldering lug on the econdenser and the
other end Is soldered to the binding post. A
third connection is made from this same bind-
ing nost to the aerial terminal through con-
denger (G, This eondenser is formed of two
brass angles mounted on the baseboard, facing
each other, but not touwehing. There should
he a apace of ahout 1/76 inch between them.
The exutet size of the angler and the =pacing
hetween them is not eritieal, 80 we may use
approximate dimensions,

A number of the wires of the set are con-
nected together and grounmded to the “Ground”
binding post. To faellitate making these con-
nections, a machine serew Is passed through
the hasehoard, below binding post 2 of the
eoll monnting. A econnection is made to a
soldering lug under the head of the serew to
this pest. Ry referring to the picture layont
of the under side of the =et, Fig. 6, the wires
cronnecting to this serew may be readily seen.
One slde conneets from tthe rotary plates of
the tuning eondenser C1: another from ane of
the terminals of the rheostats R2: a thied rins
from the hypagg eondenser 4, which is fastened
to the nder side of the hasehonrd: still an-
other wira conneets to one side of the con-
denger C3: aneother connects to one of the
F binding posts an the tube socket and the Iast
wire runs from the serew to the “Ground”’
hinding post of the set,

The remaining wires are as follows: The
third binding post from the front on the eonil
mounting is wired fo the remaining soldering
Ing on eondenser C3 and through the hasehoard
ta the hack phone terminnl. The fonrth post
an the coil mounting eonnecta to the P ter-
minal on the tuhe socket. The lug an the ather
side of the grid condenser 2 iz connected to
the terminal G on the tube gocket which is
adjacent to it. A wire 18 soldered to the other
angle of the condenser C3 and connecets to the
aerial binding post. The front phone terminal
conneets to one of the solderlng ligs on eon-
denzer C4 which s nlRo conneeted to resistor
R3 with a wire through a hele in the hase-
board. The resigtor N3 i3 equipped with three
terminals.  The eenter ane and ane of the outer
ferminals are used and the third one is left
open.  The gecand terminai on this resistor is
solddered to a wire which connects to the richt
hand hinding post at the rear of the set.

The center binding post of the three at the
hack of the reeciver 18 connected to ane side of
the rheostat R2 and the left hand binding post
{s econneeted to the other T torminal of the
tube roacket. This ecompletes the wiring of the
receiver. 1t I8 advisabie to echeek the wiring to
be sure that all the wires have been conneeted.
This ean bhe done most readily by marking off
fhie wires an the diagram with a colored pencil
as the wires are checked off.

The eoil forms are made of short lengths
of two-ineh tubing eut from the eight-ineh
pleee obtained.  They are all 1% inches long,
oxeept the largest, which iz two inches long.
To eut the tubing. measure off the 1%-inch
length with a ruler and wrap a strip of paper
severaf times around the coll at the destred
point. Then with a peneil, & stralght Mne may
e marked around the tube,

The lengtha ean then he ent off with a hack-
saw and the edges smoothed off with a file.
Twao holes are then dritled near the edges.
directly opposite each other, to permit the In-
sertion of small serews for holding the onds
of the wire and the mounting “legs.” The logs
are simply picces of stiff wire (bus-bar) hent
aroind the serews and spaced to fit in the
mounting strip binding posts.

a policy paying you
special travel accident

a cost.

or obligation.

Mail the coupon now.

Des Moines, lowa.

Name. _ -

Address.

__Ocecupation.
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W hat
Wouldn’t
You Do
for Them

ET you may be overlooking the most vital thing of
Yall fgr their }f'uture security and happiness—MONEY.
If you were taken away tomorrow, what would they
have to live on? Could the children go on through
school? Could mother earn enough for them?

Life insurance is now sold by mail at so sma‘ll a cost
NO ONE need be without its splendid protection. We
now offer a special old linc(, lc;]gal reserve life poltl_cy ;or

low as $4.13 at age 35 {(other ages in proportion)—
3 ; BeS1,000, with an additional $5,000
benefit; disability benefits, loan
values, and other advantages. Think of it! No family
can afford to be without such protection, at so trifling

We sell entirely by mail, hence these savings—no
agents’ commissions, no medical fees, no extras, no red
tape. YOU save the difference. .

Mail the coupon below. We will send you a free
sample policy which you can judge for yourself. If you
like it, keep it. If you don’t, there’s not a cent of cost

For your own peace of mind, for the security of those
you love, get this low-cost protection while you CAN.

FREE! Mail this coupon TODAY for sample policy and

complete details.

Union Mutual Life Company of lowa,

Send me above described Free sample policy and complete
details—this is not to obligate me in any way.

(Box 214)

aTHSs v SasanagAReeEenT AT ST IR AT ammr

Age_.

The coila are all wound with No. 22 donhle
silk covered wire. All the colls are wound In
the same diveetion, and each eoit shonld be
contered on its form,  There are six colls num-
bered in the following table aecording to the
numher of turns.

Coit No. 1. ... 00evenen.,. 40 turns
LOE L irrrarraanaas 18"
. b B iriniaranas.a. 12 “
o S A 0B 00000 800 LR
L T 000G0a00 6 “
R | e 4 “

The grid or “tuning” eoil iz inserted in hind-
ing posts No. 1 and 2 of the coll mounting.
The plate or regeneration cell is inserted in
hinding posts No. 3 and 4. The coils can he
used as cither grid or plate colils, hut the foi-
Iowing eombinations are ondinarily employed :

10100 meters.  Grid eoil No. 1, Plate coil No. 3
100- 60 meters. Grid coll No. 2. Plate coil No. 4
70. 45 meters.  Grid coll No. 3. I'late eoll No. 4
o= 28 meters,  Grid eofl Noo 4, Plate coli No. 6
98- 18 meters.  Girid eoil No. 6. P'late coil No. 5

The next point in the Instailation of the set
in the conzfruction of the aerinl and grounml.
The nerinl comsists of a wire about 59 to 100
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feet in length suspended on the roof or in any
other convenient way. The ewds of the wire
must he insulated by placing giass or poreelain
fnsulators hetween the wire and the support.
The wire brought down fram the aerial to the
get nust he insulated as earefully as the aeriat
itself, if good results are to be obtained.

The ground consists of a  wire wrapped
tightly around the water pipe or steam pipe.
The pipe should be sandpapered so that a good
contaet ¢can be made.

Our set is now ready for aeperation. Turn
the rheostat about half way up and rotate the

regeneration control knob untii the set goes
into wseillation. Thiz {8 a phenomenon easy
to recognize Ly the click and hissing seund

after a certain point 18 passed in turning the
knoh.  The point where oscillation heging s
the maost sensitive operating peint for the
receiver.  Now, If we turn the tuning dial
slowly, readjusting the regeneration control to
keep the set at the point of oscillation, we will
find the locations on the dial for varlous
stations.

(Non’t miss Part III in ncxt {issuc.)
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Stoppani

Belgian Compass

Belng n precision Instrument, the Stoppant Compass lends
i1self admirably for use In the Radlo Experimenler’s test
laboratory. It affords an Ideal means of determining the
Dolarity of mafnets, electro-magnets and solenoids carry-
ing current. 8ince the compass needle is itsell a macnet,
having a North-reeking pole {which is aclually the South
pole) and South-seeking poie (wideh is actualiy the North
pote) ; aml since, as we all know, lke poles repel each
other and unilke poles attract each other, it is merely
necessary (o hring the compass In the vicinlty of the mas-
nel under test.  The North pole of the compass needie
will then peint to the Norih pole of the magnet under test
or the South pole of the needie will point to the South
pole of the mawnet depending, of course. upon thelr rela-
1ive positions.

May Be Used As a Galvanometer

Because of ils unlform magnetic properties, high sensi-
tishly, and delicate frictlonless beurings, the Stoppanl
compass may be ytllized to advantaze as s hlshiy precise
galvanometer for detecting electric currents in experImental
or conventlonal radie circults, The Compass is easlly and
readlly converted Into sald galvanometer by merely winding
several turns of ordinary radio wire completely around the
faco and lower case of the comipass; leaving small spaces
between turns 1o observe the movements of the needle.
The emls of the wire are hrought out as test leads to be
inserted In serles in circults under test. A deliectlon of
the esmpass needle In elther directlon indicates the pres
ence of an electric current. Incldenlally the fntensity of
the current may be closely aDproximated since the force
with which the needle pyreles s proportional to the in.
tensity of the current flowlng throuth the wire.

Stoppanl  Compass s an ideal STURVETORS instrument
with elevated sights. It js made of Solld Bronze, Parker-
{zed. non-rusting, graduated in 1/10, Ruby Jewelled, 4
inches sauare, Fitted in & hardwood ecase, with gset
gcrew in corner to hetd needle rigid when not in use.
The United States Government Dald more than $30.00 for
this precision instrument.

Our Price $4.50

Gold Shield Products Company

102 Chambers Street SWC New York, N. Y.

R ey N ——
m Precision Wound

Coil Forms

wound on the new material, molded
Makalot. Set of four—with bril-
liantly colored code rings — red,
green, vellow and blue. Range 15
to 200 meters, $2.00 a set. Two
additional bank wound coils for
broadcast band, 75¢ a pair. Forms
without winding, four, five or six
rongs, 25¢ each. Send for new
a-ald price sheets. Adapters for
testing all the new tubes- —connect-
ing converters and every purpose.

ALDEN MFG. CO.

Dept. W Brockton, Mass.
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10 Watt C. W. or

Phone Transmitter
By G. LEONARD WERNER

(Continued from page 218)

(18) for preventing R.F. feed-back., the two
tixed mica condenners (23) and (24) and the
wire-wound center-tap resistor (42). This
shelf is hell to the upper one by two pieces of
brass tubing 1§ inch in dimmeter and % ineh
high.

Complete List of Parts Required for the
Universal 10-Watt Transmitter

Cardwell .000365 mf. Midway Featherweight
Vanalble Condensers, type 407-B (27, 31).

1 75-watt Trutest Power Transformer—Sec-
ondary Voltage 375 volts each side of
center-tap; 2 24 -volt Filament windings ;
1 S-velt Filament winding (40).

Elecirnd  Truvelt 50-0hm Center-Tap Ite-
sintor (42).
1 Electrad Truvolt 200.o0hm
sistor, type RB-2 (38)
Eleetrad Truvolt 10,000-0hm  Wire-Wound
Resistor, type R-100 (26)

Electrad 500,000 ohm Gain Control, type
RI-203 (7)

Biatr Microphone Transformer 6)

‘.’,0008~nhm Trutest Awdio Modulator Choke
(18)

1 30 henry, 100 mil Trutest Filter Cloke (34).

1 .0001 mf. Aerovox Miea Transmitting Con-
denser, type 14350 (25).

004 mf. Aerovex Transmitting Mica Con-
densers, ttype 1450 (23, 24).

1 .003 mf. Acrovox Transmitting Afiea Con-

denscr. type 1450 (2R).

(2]

-

Wire-Wound Re-

-

-

T Double Section Aerovex Metal Case Con-
denser, type 46-01, 0.1 mf. eaclh seetion
(" 10).

1 .1 mf. Aerovox Metal Cage Condenser, type
460 (15).

1 1 mf, Aerovox Condeuser, type 407 (12).

1 25 mf. (25 volt) Acrovox Dry Eilectrolystic
Condenser, type B-’5-25 (39).

7 Eby Rinding Posts (1, 2, 3. 30, 32, 43, 44).

3 5-Prong Eby Sockets (11, 17, 22).

1 4.P'rong Fhy Socket (37)

1 124 Arcturus Screen Grid Tube used as
Speech Amplitier (11).

1 I'4 Arcturus Pentode Tuhe used ag Modula-
tor (17).

1 PZ Arcturus Pentode Tube used as Oscilla-
tor (22).

1 180 Arcturus Full Wave Rectifier Tube
(37).

1 Duplex Toggle Switch, flush-ty¥pe (Miecro-
phone Switeh) (4). (Pawer Switch) (41).

1 Set Short Wave Colts (See Coil Winding
Iatatahle No. 1) (3

1 Special R.F. Choke—Coil No. 3 (20). (See
Coil Details.)

1 Special R.F. Choke—Coll No. 4 (18A). (Sec
Coil Detnils,

1 Speeial Jack Switch—*"Phone” to “CW”

(19, 33).

2 LILC. (Durham) 2,000-0hm. 1 watt Metal
lize@ Resistors, type M.F.4 (8) (16A)

1 LR.C. (Durham) 30,000-0hm, 2 watt Metal-
lized Resistor, type M.R.4 (13).

1 I.R.C. (Durham) 100.000-ohm. 1 watt
Metallized Resistor. type M.F.4. (14).

1 T.R.C. (Durham) 1 megohm, 1 watt Metal-
lized Resistor, type M.F.4 (16).

1 4 mf. Aerovox Filter Condenser, irpe 602

(36).

mf. Aerovox Filter Condensers, type 602

(Connected in paralleld (35).

4% -volt RBurgess “C" Rattery. No. 5360 (5).

D 0

1 Weston D.C. Milliammeter. 0-150 mils, No.
301 panei type (21).

1 Bakelite I'nnel. 10 x 14 x 3§ ineh.

2 General Radio Dials (27, 31).

2 Knobs (19, 33) (7).

1 I'fece of Bakelite—Shelf “A"—10 x 5% x
%% inch.

1 Piece of Dakelite—Shelf “B”"—5 x 3 x p¥A
inch.

1 Piece of Bakelite—Shelf “C"—7% x 1 x %
inch.

1 Plece of Bakelite—Shell “D"—414 x 21 x
% inch.

1 Rinding Post Strip—7% x 1 x % inch.

www americanradiohistorvy com

lottom Roard, 9% x 8% x Y inch.

4 Rubher Feet,

1 Universal Double-Button
Microphone,

1 Transmitiing Key.

All Aluminnm Frame Angles—16 Gauge.
Note :—Nwmbers in parthenthses refer to cor-
responding numhbers used to mark parts
on dingrams.

Coil Winding Data
Table No. 1
COIL Ne. 1
Form 4 inches long by 2t4.inch diameter.
Bakelite Form

“Handi-Mike”

20 Meters | 10 Meters | 80 Meters| 160 Moters
4 Turns 9 Turns 16 Turns 43 Turns
No. 12 Neo. 12 Neo. 12 No. 12
Enameled | Enameled Enameled | Enameled
Wire Wire Wire Wire
Spaced Spaeed Spaced
1" apart 4 apart 4”7 apart

COIl. No. 2
2 inches long hy 2V .inch diameter.
Bakelite Form

9 Turns 9 Turns 9 Turns 18 Turns
No. 12 No. 12 No. 12 No. 12
Enameled | Enameled | Enameled | Enameled
Wire Wire Wire Wire

A 30 Watt Transmitter
(Continued from page 238)

For the 3,500 ke. liand 13 turns formed on
2%-inch. For the 7,000 ke. band 9 turns
formed on 1%-inch. For the 14,000 ke, band
5 turns formed also on a 1'%-inch form.

The windings of the two smaller colls may
be so spaced that the ends will lit to the snme
dimenslons that the largest coil does. Make
certnin that ne portion of the turus touch the
next turn and keep the spaecing as uniform as
possibie. Ap extra inch should he allowed on
each end turn which may be fiattened and
drilled for the purpese of mounting on some
form of standoff insulator, fitted with vertieal
bolts and wing nuts.

A bleeder resistor Is highly recommended, as
It protects tubes and condensers from high
voltage surges while “keying” and alse greatly
impraves the note. A 10-watt resistor of 50,000
ohma will be satisfactory.

In the schematic it will be noted that there
i8 n condenser and a variable resistor shunted
around the key: this is strongly recommended
In order to surpress key elicks. A condenser
of .5 mf. Is satisfactory hut must be able te
withstand the plate voltage. The variable re-
sistor may he in the formm of any rheostat or
potentiometer variahle from zere to 1,000 ohms.

Snch a transmitter was converted from the
power-pack referred to aud actually placed in
ovperatioen for a period of eight hours, deliver
ing 30. watts to a dummy antenna, withont
causlug the original transformer ehoke, ete.. to
heat up above normal. The eased transformer
is equipped with ports to allow air eirculatton.

With reference to the grid-leak, it is advis-
able to use a 100 watt size. ag while ndjnst.
ments are heing made to determine the exnet
amount of grid turns. ar Iu tuning, the eireuit
at times hecomes conslderably out of resonance.
resnlting in very heavy grid ecurrents, which
are apt to burn out a low-wattage resistar or
scriously damage it, so ns to cause a noisxy
carricr later on. This damnge verv often is
not apparent when the resistor is out of ser-
vice and under test, but develops shortly after
it has heen put back in ®erviee when it heats
up, even though the heating is not apparent
by physical contaet,

Any inquiries addressed to the writer, in
earc of the Editor, will be cheerfully ansicered.
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Denton 8-Tube Super
(Continued from page 207)

turns to the inch

1 ineh.

with a winding length of

28 TO GO METERS-—Deteetor
Primary...... 4 turns No. 30 D.K.C,

Necomndary. ... 14 turnz No. 20 Fnam.
Regenceration.. 6 turns No. 30 D.S.C.
Oacillatur
Plate...... .. 4 turns No. 30 h.8.C.
Secomdary. ... 12 turns No. 20 Enam.

Coupling...... 2 turns No. 20 Enan.
Detector secondary is space would 12 turns
to the ineh with a winding iength of 1% inches
scant,
The oscillator secondary is space wound 12
turng to the inch with a winding length of |
1 finch.

55 To 125 METERS—Dclector
’'rimary...... 5 turng No. 30 D.S.C.
Sccondary. ... 33 turns No. 20 Enam.
Regencration.. 16 turns No. 30 ILN.C.

QOsecillator
Plate ........ J turns No. 30 [L8.C.
Secondary. ... 24 turns No. 20 Enam.
Coupling...... 3 turns No. 20 Enam, |
The detector secondary is space wound 24
turns to the inch with a winding length of
13 inches.
The osciilator secondary 1s space wound 24
turng to the inch; length of 1 inch. I

120 10 300 METERS—Dctector
Primary...... 8 turns No. 30 D.8.C. I

Secondary.... 78 turns No. 30 D.K.C.
Regeneration.. 30 turns No. 30 D.S.C,
Osacillator
Plate........ 14 turng No, 30 D.S.C.

Secondary. ... 44 turns No. 28 D.J.C,
Coupling...... 5 turns Ne. 30 I.S.C.
The detector sccondary is space wound 56
turns to the inch with a whuling length of
1% fnches.
The oscillator secondary is space wound 56
turns to the inch; length of over 3 inch.

240 1o 5350 MeTERS—Detcctor

Primary...... 10 turns No. 30 D.8.C.

Secondary . ... 114 turns No. 30 1L8.C.

Regeneratlon. . 48 turns No. 20 DS
Oscillator

'late ..... vo 30 turns No. 20 D.8.C.

Secondary, ... 70 turns No, 28 D.S.C.

Coupling...... 8 turns No. 30 D.S.C.

PARTS LIST
1, 2—Alden antenm-groutd assembly.

Sy 12—Hammarhmd S8 fsolautite sockets. }

4, 13- ~National 150-mmf. tuning eondensers
NT-150.

2 National type “B™ dials VB-D. |

d—International resistor. 1 meg., 1 watt, !

G. 14—IMlinl mica condenser, .000125-mf.

T4, 2o, 24, 32, 35—4-pronyg Eby sockets,

N 10,10, 23, 01 30— Aeratest by-pass comdensers
No. 2817, capacity .02.mf.

O— ITrost 250,000-0hn1 potenttiometer No, 6189,

11— Micamold resistor, 30,000 ohms, 1 watt,

15—International resistor. .1 meg.. .5 watt,

17, 21, 20— Aeratest 465 ke, transformers.
18, 22, 30— Xerategt resistors, 50,000 ohms, .5
watt. |

20— Acratest resistor, 13,000 ohms, .5 watt,

26—Frost potentiometer, 100,000 ohms, No.
G188,

27—Aeratest resistor, 30,000 ghms, .5 watt,

28—aAeratest resistor, 60,000 ohms, .5 watt.

S33—Mieamold condenser, 001-mf. |

34— Aceratent 1.F. choke No. 2871,

S3—Neratest reslstor, 150,000 ohimis, 1 watt,

—Aerntest coupling condenser, 07H-mf,

37—Frost potentiometer, 500,000 shms.

40— Acratest push-pull input transformer No.
5834,

41, 42-—Eby 35-prong sockets.

43,44,145,46,47,48—Pins of Ehy 8.prong socket.

49—TI'ower switch mounted on (37).

Special drilled and folded panel and chassis,
Blan, the Radio Man.

3 Hammarlund tube shields, type TS.
(Concluded in next inmue.)
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SEND 15¢
FOR SAMPLE
(| COPY S T — —
(See Coupon)
The | ___|

Television

Trend...

Timely developments in radio’s latest
wonder, Television, are published in
every issue of TELEVISION NEWS
—Mr. Hugo Gernsback’s latest mag-
azine. Rapid advancement in this art
today is becoming a repetition of the
radio cycle of years ago. Daily broad.
casts are becoming more numer-
ous and experimenters are follow-
ing in quick order in building
television sets for experimental
purposes. Foresight of its devel-
opment can be seen by the pioneers
of radio—they are equipping
themselves now with television
experience.

The articles published in
TELEVISION NEWS are of
primary importance to experi-
menters—they are simple in
construction, understandable
and replete with diagrams,
photographs and illustrations.

|

A Few of the Interesting Articles

Latest Ideas in Cathode Ray Television

The Studio Aspect of Television

Phasing the Television Image

Synchronizing D.C. Motors

Single Side-Band Transmission

How to Make Accurate Scanning Discs

The Dalpayrat System of Dynamic Scanning
Frequency Requirements for Television

Narrow Band Television Transmission

Steadier Television Images with the Phonic Wheel
Single Control Super-Heterodyne for Tele-Reception

Television News,
98 Park Place, New York, N. Y.

Mark X in square which offer desired:

] As per your Special Offer, 1 enclose $1.26 (Canada and Foreign $1.50), for which enter my
subscription to TELEVISION NEWS for one year.

{1S+nd me a sample copy of TELEVISION NEWS for which T enclose 15¢ (U. 8. Stamps or
coin accepted}.

SwcC-4

NABIME ..t treiviorissosorossasanssssssosssasstsosasassstssrssbeacatooctorss®®riomeanrnrasarsas

AQATeES et evrovsotonenerensanrereaaaasiririosnoreegaisarsetaretatesasriveasastioasasoncanranas

Lo P K {305 60 na0060000000 600000000000 80000

LEVIS|

< News
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Two Great
MAGAZINES

for One Price

A Magazine

Combination
that covers prac-
tically every

branch of Radio

Until the 30th of July, this opportunity
is yours—this chance to real radio’s two
great maZazines. SHORT WAVE CRAFT
and RADIO-CRAFT, at a saving of $2.00.
Regularly the rate for eight months of
RADIO-CRAFT und SHORT WAVE CRAFT
is $4.00. For a brief period only, our
readers can enter their subseription to re-
ceive both magazines for $2.00. This is a
reduction of 30 per cent and represents a
saving of $2.00.

SHORT WAVE CRAFT you have read, and
it is needless for us to say that yOu are
well pleased and want to read every issue.
It is the *“Town Crier” of new develop-
ments in the short wave field.

And RADIO-CRAFT, also edited by Hugo
Gernsback, is the radio magazine selected
by the greatest number of service men,
dealers and radiotricians. Of course, thou-
sands Of amateurs read RADIO-CRAFT,
too. Each month, men of outstanding
prominence in the radio field contribute
articles of real interest to all

Mail Coupon TODAY'!

SWC 3-4

SHORT WAVYE CRAFT
100 Park Place, New York. N, Y.
As per your speclal offer, I enclese $2.00, for which

You are to ener my subscription to S{1ORT WAVE CRAFT
and RADIO-CRAFT for the next elght months.
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When to Listen In

By ROBERT “BOB” HERTZBERG

From Canada and Cuba

® OLIVER AMLIE, our Indefatigable corre-

spondent of Philadelphia, I'a., has sent this
department several cards aund letters of ac-
knowledgment that he received from w~arious
short-wave stations. A card frem the Cana-
dian Muarconi Company gives the following
“dope” on VEYDIR :

CVESDR was designed and built by the Cana-
dian Marconl Company, and operates on a
frequeney of 6,005 kiloeyeles or 49.96 meters,
with a power output of four kllowatts. The
present schedule ig 7:00 p. m. to 11:00 or
midnight, BE. |, T., every evening,™

The oflice of the Canadian Marcon! Company
is at Montreal, but the actual radio transmit-
ter Is at Drummondville, Quebec,

From Haviaa Cuba

“This card wlll verify that you heard station
CMCI on 49.5 meters of the International
Lroadeasting  Compauy  of  Havana, Cuba,
broadecasting a musical program on last April
Tth, 1932, We alse hroadcast daily on our
long-wave station, CMDC on 676 ke, from
7:00 a, m. til 8:00 p. m. and from 8:00 p. m.
titt 11 :00 p. m. on CMCI.”

Daylight Saving Time in Foreign
Countries

For the current year this time is In effect
a8 folipws: Irance, advanced ! hour, April 2
at 23:00 o'clock, until October 1 at 24:00
o'clock: Great Britain, ndvanced 1 hour, April
17 at 2 o’clock a. m., until October 2 at 2 a. m.;
Irish Free Stare. advanced 1 hour. April 17
at 2 a. m.: llolland, advanced 1 hour during
the night of May 2-22; Portugal. advanced 1
hour, April 2 at 23:00 o'clock; Belgium, ad-
vanced 1 hour, April 3 at 2 a. m.

New Home for W8XK

Radio station WS8XK, the little brother of
station KDKA, is being moved to n new home.

The change in loeation is being made in the
interest of centralization and with the com-
pletion of the transfer the short waves wlll
g0 on the air from the ultra-meodern plant at
Saxonburg, Pa., approximately 30 miles from
Pittgshurgh. The standard wave broadeasting
of KDKA has been (one from Saxonburg since
the plant was first opened. August 21, 1930.

New transmitting sets are being installed at
the Saxonburg plant for the frequencies of
15.210 kilocycles and 21.540 kilocycles, their
respective wavelengths heing approximately 19
meters and 13 meters. Other frequencies heing
moved are those of 6.140 kc., or 48 meters,
and 11,870 ke, or 23 meters.

Walter C. Evans, manager of radie operations
for the Westinghouse Eleetric and Manufae-
turing Co., is supervising the installation of
the short wave equipment at the Saxonburg
station.

The achievements of WSXK are known
throughout the world. It has carried the
Natlonal Broadeasting Company programs orig-
inating in the KDKA studlos to the far corners
of the earth. Not only have these short-wave
programs of WS8XK bheen received direct on
short-wave sets. but milliong have tuned In on
them after the waves had been picked up and
re-broadcast.

Your League Club Station
(Continued from page 224)

And that is amateur phone licenses for all of
the amateur phone hands withont code teats.
Also we want onehalf of all the amateur fre-
quencies for phone work.

The phone hoys at the present time are re-
quired to know two times as much as the code
boys in order to be licensed to operate twenty-
and elghty-meter phones and are in turn penal-
ized by the F. R. C. by permission to use but
a very small amount of the amateur frequen-
cies. This is the handiwork of the CW—A. R.
R. L. pirates at Hartford.

738
N. E. BREWER, Radio Station WODKK,
418 W. 5th St., Abilene, Kansas.

www.americanradiohistorv.com

(Yo scemr to have gotien a very twisted
slaut on the phone-C. W. problem, OM, and 1
will try te straighten yow out. First of all,
won must understand that one phone trans
mitter takes up ax mueh room on the gir ds
Aty C.W. transmitters. If the hum bends
teere opened to unrestricted phone work the
bedlam would he unbearablc. I’ bad as it is
now., what with many inConsiderate aqmatenrs
weing wohbling  oascillators and down-in-the-
cellar modulation. CIW experience is very vala-
able to the phone crperimenter, becanse a
phone transmitter must firat be a stable ¢.W.
outfit beforc it can be wmoduleted . properiy.

Your remarks about the A. R. R. L. arc alto.
gether umwarranted. If it were not for thia
organization there probably wonld le no such
thing as amatewr radio today. You must re-
member that amatenr radio is ne longer a locul
proposition, but has assumed international ga
peets. Uncle Sam has certainly treated the
“ham” more kindly than any other government,
and hax stood up for him when most of the
other countriea wanted to “wipe him off the
map” coempletely and grad off all the short-
wave channels for commercial and military pur-
poses.—LEditor.)

Shotl WareErenty

of the month

May 19—Chicago Tribute to Germany, 11:30 to
12 noon, E. D. §, T., National Broadcasting
System. (W2XAD, 15,340 ke., WGY.)

May 19—Pan-American Program, 11:30 to 12
midnight. E. D. S. T.. National Broadeast-
Ing Company. (W2IXAF, 9,530 ke, WGY.)

May 20—Iludson Festival, 3 to 4 p.m.,, ED.S.T.,
National Broadeasting Company. (W2XAD,
15,330 ke, WGY.)

May 25-—The song of an English nightingale,
nicked up by mierophones concealed in the
Panghourne Woods, Herkshire, England. was
leard here over the Columbia Broadeasting
System. The program was sent hy short
waves.

May 26—Transatlantie rebrondeast from Lon-
don, England, over Columbia Rroadeasting
System network—=The Great Unlicked,” sto-
ries of college life, given hy Carleton K.
Allen, warden of Rhodes College, Oxford,
England. ’

May 26—Rebroadcast to Ameriean audience
over the C. B. 8, chain of stations of the
charity concert from Albert liall, London,
England.

May 28-—Rebroadeast to Ameriea hy C. B, S.
of Bonn University stindents chorus from
Bonn, Germany.

May 29-—Amelia Earhart spoke to American
broadeast audience via C. B, 8. gver short.
wave link across the Atlantle from London,
England.

May 31-—Ambassador Mellon, C. B. §. shnrt-
wave broadcast to America from lLondon,
England.

June 3—C. B. 8. international exchange feature
—"Broadway.” sent from WABC sgtudio to
London and the whole continent vin Rocky
Point, Long Island, short-wave station.

June 3—~Rangerfiest Program. 2 te 2:10 p.am.
E. D, 8. T, N. B. C. (W2XAD, 15,330 ke,
WGY.)

June 5—DMonte Grappa Rock., 10 to 11 a.m.,
E. h. 8. T, N. B. C. (W2XAD, 15,330 ke.,
WGY.)

June 11—C. B. 8. short-wave hroadcast from
London, England. to American audience, of
the Aldershot tattoo.

June 11—Washington College,
pm. E. D 8 T, N. B. C.
ke, WGY.)

June 17—Pan-American Program, 11:15 to 12
midunight, E. D, 8. T, N. B. C. (W2XAF,
9,530 ke, WGY.)

12 noon te 1
(W2XAD, 15,330

sy
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SWAPPERS

SWAPPERS are swappers of correspon-
dence. During the past few Yyears we
have noted that Short-Wave enthusiasts
love to get mcquainted with each other
by mail in order to swap experiences.

Use a posteard only, Never write &
letter. Address posteard as follows:

SWAPPERS

c/o SHORT WAVE CRAFT
96-98 PARK PLACE

NEW YORK, N. Y.

On the blank side of the postal PRINT
clearly your name. address, city and State.
Don’t write sanything else on card. We
will then understand that this is your re-
quest to publish your name and address
and that you wish to enter into correspon-
dence with other short-wave readers.
is no charge for this service.

—EDITOR.

There

MERTON AILES

33 Spring St., St. Johnsbury, Vi.
H. C. ARLT

Plummer, Minn.
JACK BANNON (160 meter work)

412 Seneca St., Oil City, Penna.
ROBT. M. BENNETT, JR.

4541 Saratoga Ave., Downers Grove, Il
CARL W. BERG

3001 Upton Ave. North, Minneapolis, Minn.

RAY BIRREN
5753 Wilson Ave., Chicago, 11l
WINFIELD BOSSNOT
610 Ferguson Ave., Norfolk, Va.
RALPH E. BRACKETT
Sanbornville, N. H.
CURTIS BUFKIN
Almont, Mich.
EARL G. DE HAVEN
5136 Victoria Ave., Los Angeles, Cal.
R. DONALD ELSER
North Lima, Ohioe.
MELVIN NESBIT FREED
414 Fourth Ave., Salt Lake City, Utah.
LEO GOUDREAU
Box 869, Rosseberry St,,
Campbellten, N. B.. Canada.
WILLARD M. HAMMANN
55 So. Main St., Mitltown. N. J.
STUART L. KELLEY
Radio W2CGW-W2DSC, Newport, Vt.
EBERHARD G. LOHMAN, JR.
7222 Tenth Ave., Brooklyn, N. Y.
ELMER T. MAGOWAN
16 Ambler Rd.. Merchantville, N. J.
H. ADRIAN McKINNON
67 Avalon Ave.,, Quincy, Mass.
HUGH METCALF, WSBIF
735 Jenkins, Norman. Okla.
WALTER MULLER
1546 Second Ave., New York City.
J. W. MYERS
Curryville, Miss.
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11237 So. Albany Ave., Chicago, 1ll.
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Box 220, Fort Mill, 8. C.
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1010 E. Columbia, Monterey Park, Cal.
SAMUEL SCHWAB
629 M St.. Sacramento, Cal.
CHARLES W. SHATTUCK, JR.
27 No. Maple St., Hempstead, N. Y.
ROBERT F. SHIRLEY
Box 1389, Mobile, Ala.
FREDERICK A. SMALLMAN
79 Willett St., Wollaston, Mass.
KENNETH SMITH
North Marshfield, Mass.
CLARENCE 8. SORENSON
12237 Rockwood St., Mt, Morris, Mich.
VINSEN SWICK
Box 127, Buena Vista, Colo.
JACK TAYLOR
50 Carmel Rd., Buffalo, N. Y.
D. H. THIELEN
4716 So. Kildare Ave,, Chicago, IIIL
SPENCER TUCKER, W2PCRB
566 W. 1é61st St., New York City.
“BILL™ W. WATTS
Box 495, Stanten, cbr.
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C. E. WILSON, C.E. Radio
Hillsdale, N. J,
R. WRIGHT
3111 Heath Ave., Bronx, N, Y.
AL ZEITZIFF
2008 East 3rd St.,, Broeklyn, N. Y.

If your friend has a copy of this
valuable book, you've probably
thumbed through it and noted the
worthwhile information contained
in its 72 pages. HOW TO BUILD
AND OPERATE SHORT WAVE
RECEIVERS is just chock full of
good Short Wave Receivers—from
a simple 1-Tube to a 9-Tube
Super-Het.

L.

SHORT WAVE CRAFT SW-3-1

96-98 Park Place, New York City.
Gentlemen:

1 enclose herewith fifty (50c)} cents for
which please send me = copy of Your new
hook, HOW TO BUILD AND OPERATE
SHORT WAVE RECEIVERS. (Send money

order, check., cash, or new U. S, Stamps.
Register letter if it contains ecurreney or
stamps.)

Name .coevevenncanenans: 0088600800608 600
Address ...........cic0iiaannn P
City and State... ... ........ccoiennnn

255

This Book STRIKES A

NEW NOTE in Building

SHORT WAVE SETS »p
®

72 Pages
100 Mus-

trations

Mail
Coupon ,
Now @

If you have a library of Short Wave books,

your collection is incomplete without this
instructive text. 1f you haven't a lib.rary as yet,
let HOW TO BUILD AND OPERATE SHORT
WAVE RECEIVERS be the forerunner of a group
of ready references. Our “Partial List of Con-
tents’” is just an idea of the topics that this book
covers, and of the experts that have written for
it. You should own a copy if you want to be
well versed in the art of Short Waves.

12,500 MILES

ON A 2 TUBE SET
COSTING ONLY $450

The above price includes all parts neces-
sary for building this remarkable set as
described in detail in Nov., Dec., and Jan.
issues of Short Wave Craft.

Refinements have been added to make it
even more sensitive, such as aluminum
chassis and panel, 3 plug-in coils covering
from 10-110 meters. Instructions and blue-
print free with each kit. This set uses 2
230's, 2 dry cells, and 2 I batteries. Can be
supplied for all electric AC operation at no
extra cost. KIT COMPLETE..... . $4.50

ABOVE SET—

All wired and tested.......... § 9.00
Assembled but unwired ....... 7.00

Pentode Tube output 2 tubes
makes met 3 times as loud.
Complete Kit .............. oo 5.00
Pentode all wired and tested... 10.00
3 tubes—Pentode output. kit.. 8.00
All wired and tested.......... 1500

SHORT WAVE PARTS
OUR SPECIALTY

We Specialize in Obtaining Kits

as Described in Short Wave Craft

UNITED RADIO BUILDERS
1234—}21‘!6 Spring‘ﬁe.l'd Ave.
rvington, N. J.
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96 PAGES

HAS BEEN
ADDED TO THE

OFFICIAL

'REFRIGERATION

SERVICE MANUAL

useful Here Are Some Of The

rliht tmportant Chapters:

Introduction to the Re-
frigeration Servicing
Business

History of Refrigeration

Fundamentals of

To bring this
service  manual

the OFFICIAL RE-
FRIGERATION
VICE MANUAL. has
added & wealth of en-

tirely new material on Refrigeration
electrie refrigeratorsand Description of Al

| older models which are Known Types of Re
alzeady on the markeb. frigeration
As usual every refrig- Maotors

erater has heen aceu-
rately described from
the viewnoint of servic-
ing—dlagrams to iljus-
trate the essential
parts, so slmpllfied that
repairs _can  easily he
made. The addition of
these new pages  will

Trouble Shooting

Unit Parts. Valves and
Autematic Kauipment

Makes and Specifica-
tions of Units

Manufacturers of
Cablnets

nat  Increase the cost Refrigerants and Auto-
of the hook to those matic Eaqulbment and
who order their copy Many {nher Impor
now. tant Chapters

— ———

GERNSBACK PUBLICATIONS, Ine. SwWC-3-4
96.98 Park Place, New York, N. Y.

I enclose herewith my remittance for $5.00
(check, stamps or Money Order accepted) for
which you are to semit me, postage prepaid, one
capy of the OFFICIAL REFRIGERATION SER-
VICE MANIUTAL, together with the extra 96 pages
of new material At no extra cost.

Name ....
Oddress


www.americanradiohistory.com

petent men.

library.

IMPORTANT.—This list is changed every month to include the latest books.

REQUENCY MEASUHE-DRAKE'S CYCLOPEDIA OF
E B Cloth |

THE RADI0O HANDBOOK, by
James A. Mover and John F. Wo-
strel.  Flexible covers, size 5%x8”,
886 pages.
tions. Price
Compreliensive data on shorl-wave
apparatus. vacuum tubes, molern
radie receivers and transmlitters,
photoelectrie cells. televislon. sound
motion Dictures. tables, graphs, dir-

grams. ete, No radlo man should
miss It —
RADIO FREQUENCY ELECTRI-

CAL REQUIREMENTS, by Hugh

A. Brown. Cloth covers. slze 6x0”.
356 pages, 235 lllustra-
tlons. Price ............ $4'00

One of the few great books on this
important subject.  Everything from
thermionic-tube coefficlents to Dlezo-
electric measurements,

PRACTICAL TELEVISION, by E.
T. Larner. Cloth c¢overs, size 34x
8%"., 223 pages,
lustrations. Price
This hook explains telerision in full,
Including  elementary  prineiples,
photo-electrlc celis, and all import-
ant t¥pes of teievision sets as well
as basle principles of optics. !mages,
mirrors. lemses, ete,

TELEVISION,
Uses, by Edgar

Its
18

Methods and
F;Il!. Cloth
o

covers. slze Sxix~ 270
pages. 73 Illustrations.
Price si...... bRt 0 s $ 2 0 5 0

A practiczl complete cross-sectlon of
television today. One of the very
De:t books on this Imporiant art in
print. — -
MAGNETIC PHENOMENA,
Samuel Robinson Willlams.
covers, size 6x9”7, 230 pages.
Iustrations. amd numer-

ous tables. Price....... 53-00
All electrle motors. caupling colls.
magnetic and dynamle loud.speak-
ers, trapsformers. choke Ccolls. ete..
are dependent on magnetlc phenom-
ena, This fine book ls complete on
the subject.

HOW TO0 BUILD AND OPERATE
SHORT-WAVE RECEIVERS. by
the FBilltor: of S|HORT WAVE
CRAFT. St Paper covers, slze
Tlex9% 7, 76 pages, 250 illus- 40
tratiens. Price prepald..... C
The grreatest bHook on bullding and
operating shart wave sets and con-
verters in print today. No better
book printed.

CINEMATOGRAPHY, by James R.
Cameron. StIff covers, slze T3 x3%",
240 pages,
tlons. Price
Everything on the subject from "sl-
fent'* and “talkie’” 16 mm. fllm to
its manufacture and to the final
projection is in thls marvelous
volume.
QUESTIONS AND ANSWERS—
Sound Motion Pictures, by James
R. Cameron. Cloth covers. slze T%
x5”, 250 pages.

Trice . coniblbmmennbideg 3-50
The mast fmportant book on the
technleal subjeet of *"Talkles.”

AUDELS RADIOMAN'S GUIDE. by
Frank D Graham. Clothh covers

(flexinle), slze 5x8%”, 220 pages,
300 1llustrations.

Price . acom s jmi Inlaakg 1-00
A practical. conelse book Dresent-

ing the theoretiea! and practical in-
formatloa for the Droper oreration,
maintenance and servlice as appled
to modern radio practice.

THE RADIO AMATEUR'S HAND-
BOOK. (New Revised Edition). by
A. Frederlek Colllns.  Cloth covers.

elze S%x7%”. 394 pares,
116 Illstrations. Price. . $2'00
H you wish to hecome 8 radln

amateur (radin ham) this book tells

you how. FEvervthilaz in recelving
and transmitter sets and how to
bulid them.

thoreughly as you should.
you to go to college to hecome proficient in radio.
quainted with all branches of this great and growing art.
We have combed the market for the really important books in radio: so that, no matter what branch vou are
interested in, you can pick out the hest hooks that are now printed.
You do nat have to get all the books at once, but make up your mind to %et one book a month; so

|

RADIO SET ANALYZERS AND
HOW TO USE THEM, by L. Van der
Mel. Stiff Paper covers, size 6x9”,
6% pages, 15 fllustrations. 40
'rice prepald ............. c
The first book ziving the fundamen-
tals of radio servicing design in a
manher which is clear even to the
f)‘mi No service man can be with-
out ft.

RADIO AND ELECTRONIC DIC-
TIONARY. by llarckl P. Manley.
910“[ covers, slze §x9”, 300 pages.
330 llustrations,

Price prepald $2'50
A fully - indexed volume, which
places st your finger-tips definitions
of 3,800 radle words and phrases;
of inestimable value.

FOUNDATIONS OF RADIO. by
Rudolph L. Dunecan. Cloth covers,
slze 515x8”, 246 pakes. 145 lllustra-
tions.
Price
This texthook rives you tho funda-
mentals of electrieity as applied to
radio. It equips you fer further
study In the field of radio.

EXPERIMENTAL RADIO ENGI-
NEERING. by John 1I. Morecroft.
Cloth covers, size 6x9”, 310 pares,

250 jllustrations. $3 50

PElee pabamrdaadn by phed

A student’s book: devoted to the
prinelples of radio apparatus; in-
tended to aCCOMDAny a course in

eleetricity. The hest of its kind.

TALKING PICTURES, Ly Bernard
Brown. Cloth covers. slze 5%x8%",
327 pages,
tlons. Price ............

The non-technical man readlnz this
book feels that he has been trans-
ported to a wanderland : technlcians
refer to It time alter time.

RADIO THEORY AND OPERAT-
ING, by M. T. Laomis. 5th revised
Edition. Cloth-bound: slze 5% "”x8%
x1%” thick: 1.000 pages: over 800

{llug.: 450 review aques- $4.50

tions and amswers.  Price
Written in texthook style, a tre-
mendous amount of useful lnforma-
tlon has been crammed Into this
thin-paper, compact reference work.
Radlo transmission and receptlon
havp been covered, “‘from soup to
nuis.** A truly great book.

THE PADID MANUAL, by Georzo

E._ SBterling and Rob't 8. Kruse,
E.E. 2nd enlarged edltlon. Flex-
Ihle fabrikoldl covers. Blze 53%x8”.

348 ilustra-

805 pancs,
tions. Price
A complete Radlo Canrse for the
operator, the technlelan, the ama-
teur, the student and cxperimenter.
Everything Imaginanhle In the whole
radlo art i3 covered in this great
hoak—the *‘racllo hlhle'’ of the ama-
teur. DON'T MISS THIS.

$6.00

RADIO AND
Martin Cadel,

ITS FUTURE., by
Cloth covers. slze 6x
9", 349 pages.

<R 8 plates. $4.00

Virid echronicles of radio hroadcast-
ing, communlcations, industry, res-
ulations, etc. If you are in radlo
you MUST have this book,

SHORT WAVES, by C. R. Leutz
and R. B. Gable.  Stiff Covers. Slze

6x9”. 384 pages. 258 fllus-
trations. Price. prepald. . $3 '00
The higrest and most complete book

on short waves. Cavers every [mag-
Inabie phase, Including S.W. Super-
heterodynes, Tire anthors are fam-
ons S.W. authorltjes,

will come when you will wish to cash in on your knowledge.
big and vital question will be, **How well equipped am [ lo fill the joh?*
You also realize that, at the present time, there are many branches of the radio art which you do not know as
Knowledre, these days, can be gotten cheaper than ever before.
Start today, to build & REAL radio library and hecome ac-
In this page are listed the wor!d’s best radio books.

RADIO F
MENTS, by Moullin.
covers, slze 6x9”, 487 paxes. 289 il-
lustrations,
Price prepald $1250
This large volume answers all ques-
tions which arlse In the deslgn and
construction of R.F. circults of every
possible tyPe. The greatest and
most authoritative book of 118 kind
In print for radio students and en-
Rineers.

RADIO MOVIES AND TELE-
VISION, by C. Fraocls Jenkins.
Cloth ciuralrsl. slze 9t3x6”, 144 pages,
ofuseiy 1llustrated.

Price - $1.00
A complete volume by the masier
of television, giving everviiing in
televialon, including constructional
details for bulldlng your own feie-
vlslon sets.

RADIO VISION, by C. Franeis
lenkins, Cloth m;ars|.”slze 9l x6”
144 pages, prefusely ustra-

o “90¢

trated. Price prepald......
An excellent book. The Jenklins tele-
virjon system, as well as many

other modern televislon systems fully |

described.

A POPULAR GUIDE TO RADIO,

by R. Franels Dashiell. Cloth cov-
ers, slze 53xB835“, 286 pages, pro-
fusely illustrated,

Price prepald ........... 3-50
The fundamental principles of ra-
dlo.  From crystal rectifiers to the
latest electron tube amplification.
etc.

How to order

We cannoet ship C.0.D. Our
prices are net, as shown,
Some of the beoks include
postage. Those that de net
will be shipped by express
coflect 1f sufficlent postage Is
not Included by you.

RIDING THE AIR WAVES, by

Eric Palmer, Jr. Cloth covers, siz2
716x5%"”, 328 pages.
Brice _mecywrarsoss s $2'00

No radlo amateur or am’*  ean
afford to be without this book,
written by the author of *"Around
the World with 5 \Watts.”

SOUND PICTURES AND
TROUBLE SHOOTERS MANUAL.
by Cameron and Rider. Cloth cover,

size 8x8'%"”. 1120 pares, $7 50

profusely [llustrated. 1'rlce

The standby of every operator. Itis
the most thorcush book nn the sub-
Ject
TELEVISION TODAY AND TO-
MORROW, by 8. . Moseley and
11. 1. B. Chapple. Clatls covers, slzc
8x5%“. 130 lLages, nrofum-$2 50
1y 1llustrated. Price prepald .

A most up-to-date work on televis-
jon deserlblne in detail the appar-
atus used by Baird.

S. GERNSBACK'S RADIO ENCY-
CLOPEDIA {Second Fxiitlon). Ted
Morocco Flexible Binder, 352 pages.
2201 radlo definitions, 1253 fllus

trations, 34 tables. $3.25

Price

T)ie most comprehensive encrelopedia
of its kind in print. Itemarkahly up-
to-clate in every way. with marvel-
ous 1llustrationg.

ORDER DIRECT
FROM
THIS PAGE

WHAT ARE YOU DOING IN RADIO

IN THESE DAYS OF KEEN COMPETITION
AND SCARCITY OF JOBS AND POSITIONS ?

IT is always the well-trained man who wins out over the horde of thousands of superficially trained and incom-
You are reading this magazine because You are interested in radio.

Your chance may come over night, and then the
You are in radio hecause you like it.

Sooner or later, the time

It isn’t necessary for

Start, today, to build a complete radio

that, when your chance comes, you will be fully equipped to win out over the others not so well equipped.

Note

RADIO AND ELECTRONICS, by
H P Manly.  Cloth covers, size
8x9”, 1050 pages. 1080 Lllustrations.
New 1932 Edition.

Price .
The largest sork of fts kind ever
put Dbetween (wo covers. New and
up-to-date; a standby for every
radio man.

RADIO TROUBLE SHOOTING. by
Ennor R, Haan, E.E. Flexible cov-

ers, size 6x9”. 323 paces, $3'00

257 lltustrations, Price. ..
An intensely praetical handbook for
all radin service men and operators.
Up-to-date in every respect.

FUNDAMENTALS OF RADIO, by
R. R, Ramsey, Professor of I'lyslcs,
Indtana University. Cloth covers,

slze 9% x6”, 372 pages, 1I- $3 50

lustrated.  Price. prepald.
The backbane of the radlo art. This
hook Rlves you the foundatlon an
radio from A to Z.

OFFICIAL RADIO SERVICE MAN.
UAL., Volume 1, by Huxo Gerns-
back and Ciyde Fitch. Flexible
loase-leaf binder. size 9x12”. over
2.000 fllustrations. €50 pages.

COMPLETE WITH SIX SUPPLE-

MENTS. $4.50

Price prepald

The Service Man's Blble. Greatest
hook ever published on the sublect.
Contains all old elrcults of every
imarcinable commerelal radlo set up
to 1031,

OFFICIAL RADI|O SERVICE MAN-
UAL, Volume I, by Hugo Gerns-
back, C, E. Denton and C. 1l. W.
Nason. with 1932 Free Suppiements,
1000 pages, 2000 IMustratinns.

Flex!ble loose-leaf Bind- $4.00

er.slze 9x12”. Price,Drepaid
Industry.

The talk of the radlo

This marvelous volume contains
ever¥thing in radlo. clrenits, and
radio develoPments, for 1%32. Not
a llne of dupllcation hetween 193!
and 1832 volumes. { Vol 1and Vol. 2.)

ELEMENTS OF RADIO COMMUN-

1ICATION. by Professor John II.
Morecroft. Cloth covers, slze fx6",
270 pafes. 170 Illlustra-

tlons. Price ...... ey $3-00

An authoritative volume embracing
every imaginable pbase in radlo
communication.

RADIO SERVICE MAN'S HANDY.
BOOK_WITH ADDENDA DATA
?”’EE‘I)%' Flexlgle covers, size 0x
L) pages, 400 1llus.

trations. Price prepald.. $1-49
The Bervice Man's standby. Con-
talns the latest practical informa-
tlon on radio servielng.

RADIO TELEGRAPHY AND
TELEPHONY. nhy R. L. Duncan
and C. E. Drew. (New Edition.)
Cloth  covers, size 9%x6”. 950
pagea, 468 11lustrations,

Price $7-50
Everythinz from Ohms Law to vee-
mim tnbes and detectars. to oaell-
lographs and radie compasses thor-
oughiy treated in this rreat book.

PRACTICAL RAD
TION AND REPA
Moyer, S.B.. A.M.
strel.  Cloth covers,
pagces,
Price

19 CONSTRUC-
IRING, by 1. A,
and J. F. Wa
size 8x5%, 354

A handhook that every radlo set
tester and wreneral student must
have. The dlagrams alone are warth
the Price of the book.

¢ ORDER DIRECT FROM THIS PAGE

245-S GREENWICH STREET

RADIO PUBLICATIONS

www americanradiohistorvy com

—
WE herewith present the mest
complete ¢ollection of recent
important radio books. We have,
after an exhbiaustive study. selected
these volumes because they repre-
sent tho foremost radio books of
their kind in print today. There
Is such a Rreat variely that we
are sure it will satisfy any taste
us well as any reaulrement that
the student of radio micht have.
We Dpublish no catalogue and
ask you to be kind enouch to nr-
der direct from this page. Prompt
shioments will be made to you
dlrect from the Dublishers, We
merely act as a clearing lLouse for
a number of radio publishers and
OUR PRICES ARE AS LOW OR
LOWER THAN WILL BE FOUXND
ANYWIHERE. Remit by money
order or certified check. If you
scnd cash, be sure to recister it

also new low prices.

PRACTICAL RADIO—INCLUDING
THE TESTING OF RADIO RE-
CEIVING SETS, by James A.
Moyer, S.B., A.M. and John F.
Wostrel.  Cloth covers, size 8x5”,
378 pages,
tions. Price
The title rives the story. FEvery-
thing from crystal sets to the latest
multi-tube receiver. and how they
work.

RADIO RECEIVING TUBES, by
Moyer and \Wostrel. Cloth covers,
slze T34x5%", 298 pages,

181 {llustrations. Price. .. $2'50
One of the finest books on vacnum
tubes. Everything worthwhile on the
subject treated in a masterful
manner.

HOW TO PASS U. S. GOVERN-
MENT RADIO LICENSE EXAM.
INATIONS., by R L. Dunean and
A E. D"rew. Flexible covers, slze
9%x7~, 170 pages, 82 iHus-

trations, appendix. Price. $2-00
Tha most Important hook on the
subject ever publlshed. Gives évery
toncelrable angle which wlll help
Yoil to pass a radlo license exam-
Ination successfully.

PRINCIPLES OF RAOIOQ, by Kelth
Henney. M.A. Cioth covers, sxlze

8x53%", 478 paces. 3.0.6" $3.50

{llustratlons. Price
A marvelously written texthook with

the latest radlo principles. inclnd-
ing screen grld and pentode. am-
pliflers, ete.

PHOTOELECTRIC PHENOMENA,
by Arthur Llewelyn Huches and
lee él\'lllunuhgl(lre, Cloth covers,
size 87x9377, 531 Daies,

202 {lus. Price..... $5-00
A critlcal survey of the whole field
of photoelectric phenomena, Intended
as n reference bonk for research
warkers, students and teachers. The
most complete work 1n print.

RADIO TRAFFIC MANUAL AND
OPERATING REGULATIONS., hy
R. 1. Duncan and E. Drew.
Flexibhle covers. size 9x

6*. 188 pages. Price..... $2-00
A llve wire hook for all radio ama-
tenrs. Ineluding how to learn_onde,
abhrevlatlons, International Radlo-
graph  Conventien, Radla Aet of
1927, etc.

PRINCIPLES OF RADIO COM.
MUNICATION, by J. H. Morecroft.
Prof. of Electrical Engineerinc.
Iumhgﬁ l,‘nlgvsersltr. Cloth covers,
slze 9'4x6".988 pages.pro-
fusely {llustrated. Price.. $7'50
THE radio classie. by the dean of
radlo. Covers entire radlo art as
does no other

EXPERIMENTAL RAD!O. by R.
R, Ramsey, Prof. of Physles. Indi-
ana University. Cloth covers, #lze
T%x5%", 258 pages, 168 $2 75
tllustrations. Price. postnald .

A marvelaus book for the experi-
menter. Experiments Ralore !n easy
comprehensible Ianruase,

FUNDAMENTAL PRINCIPLES OF

RAD10. Iy Louls Martin. B.8. Stiff
gsnplelr covers, alzepgx!)". 88 paves,
lustrations. ce,

vrepald . covieen B s T 40C
Just what the title says, but It
gives you the IOW and WIIV of
radio in plain English. TIIE book
for beginners.

MODERN VACUUM TUBES and

How They Work. by *‘Bob'' llertz-

berg. Stif Paper covers. slze 630",
6% paged, 150 {llustrations. 40
| Price, meepald.......oovvuune C

Tust published. this Important book
covers the art as does no other book.
Nescribes oll the Iatest tubes. in-
cluding the “'Triple Twin'".

NEW YORK, N. Y.
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SQUARE WAL

[ MUODEL— Lik
all other Hum
mond  electri
2locks, re
quires no wiml
ing, regulat
ing or oiling
Gives exue
time to th
seconl,  Wooy
case has mahog
any finish,  Six
14%B"x147%"
x 47, Dial i
127 x 127, Re
tail pried
£18.00.

THIS LARGE GUAR-
ANTEED HAMMOND
SYNCHRONOUS
ELECTRIC WALL
CLOCK

or

SERVICEMEN

CERTIFIED TRIAD TUBES are the result
ol many vears experience. All the guess-
work has heen eliminated. They are designed,
manufactured and tested hy the most modern
machinery. They are produced by skilled oper-
ators. No better tubes can be bought.

A complete study of the proper method of mer-
chandising tubes, in order to protect the seller
as well as the huyer has resulted in the adop-
tion of an entirely new form of distribution.
The CERTIFIED TRIAD SERVICEMAN is
the key stone. You can beconre one of
the agents, who are taking a handsome
profit from these tubes, by filling in
the ¢coupon. The whole interesting
storv will come to vou by return
mail.

If you are selected to
represent TRIALD, we will
protect your territory,
rfor you. livery Tom,
Dick and Harry will
not be competing
with you.

BUT

This is 2 reduced fae-
imile  of the Trind
Radio Tube Certification

Coupun, which is sealedd in
the box with tahe o which

refers.
Fven a good radio receivir will sound like “‘nothing at all* if it is equipped with poor tubes.
Mast  people vealize that the radio tube is the heart of their receiver.  Ordinary tubis can le
bonghy for a song, but vou usually get what you pay for.  Ne ene expecis to get Cadillae or

Lincoln service from an Austin,  No om- looks [or cnstont-male shoes for three ollars.  Those who
expect the very best performanee from  inferior tulies ave not logical wnl they ure sure to be
disappointed.  Neo form of entertainment is as inexpensive s radio.  Tsn’t it gowd business to kecep
i workingr at its best.  You can be sure of doing go, by insisting on CERTIFIED TRIAD TUBES.
A line to us will enable ns to send vau the CERTIFIED THIAD SERVICEMAN. we have selected
to serve your vieinity.

The TRIAD Line is complete. It includes all types of standard Tubes as well as Photo-
Electric Cells and Television Jubes.

CERTIFIED TRIAD TUBES are licensed by RCA, and arc sold at the same list prices.

$18.00

LUTELY FREE

Limited
Introductory

Offer

SELLS AT

GIVEN ABSO-

TO DEALERS

with  their first

count) orde

CERTIFIED T
TUBES.

Adidress

Ciy
My Jetterhead or

SERVICEMEN

($50 list, less 50%, dis-

Remaikable

Purchase

Enables
TRIAD

to give you
this fine
Hammond

Electric

Clock

AND

$25.00

r of
RIAD

~<r-mHACrQuo)»

mmA T

r $25.00 is
CERTIFIEDL
L i TRIAD
v, less 50 «lis-
ceive the $18.00
CLOCK, ABSO-

State
husiness curl is atfached,
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lou can now have~right in youwr own home

You can equal
the records of world
famous LINCOLN
owners whose sen-
sational reports of
International recep-
tion are published
the world over -~~~

RECORD-BREARING
PERFORMANCEL

LINCOLN DE LUXE SW 33

A New Receiver which has Revolutionized Radio Receptionl
Just Weigh these Few Performance Fﬁcts Carefully.

®
THE OLD WAY

1. 709, of the Short Wave Stations have been missed by the
average tuner due to interfering noise and sharpness of tuning.
2. When distance was desired it was necessary to advance volume
control, which raised noise level, often drowning out the signal.
3. Short wave stations fade completely out and then build up to
heavy volume.

4, When volume was reduced, sensitivity dropped; when volume
was increased, lack of handling power caused distortion.

5. The register of musical frequencies was limited in the old
style detector circuit.

IN BRINGING OUT the new Lincoln DeLuxe SW-33, I believe we have
advanced far shead of the commonly known radio today. Personally I have
been a confirmed DX lover for many years, and I simply could not be
satishied with the limitations of the present known receiver. In the SW.33, 1
am getting the biggest kick of my life out of pecformance I have never known
before. A few days ago I tuned in G5SW, Chelmsford, England just to see
how great an undistorted volume I could get. Every word of the broadcast
could be heard 300 feet away from my home through an open window, and
“Big Ben” was heard a block away. Pontoise, France, in the afternoon, and

EAQ, Madrid, in the evening, were just the same. I can promise you a

W. H. HOLLISTER, President.

great treat with this great receiver.

LINCOLN

De [uxe Receivers

)
THE NEW WAY

1. Visual meter tuning accurately registers even the weakest carrier
waves, many of which are impossible to hear. Meter permits pre-
cision tuning and accurately measures comparative signal strength,
2. Volume control does not affect sensitivity. Distance may be
tuned at low volume, eliminating noise.

3. All stations, regardless of distance, are received with auto-
matically controlled volume held at constant level,

4. When volume is reduced, sensitivity automatically rises. When
volume is advanced, handling power automatically increases, mak-
ing distortion impossible,

5. Push-pull Twin-Grid detector circuit allows passage of greatl
enlarged range of musical frequencies perfectly conveyed througl
double push-pull audio system.

WRITE AT ONCE

for complete information on performance facts on the new DeLuxe SW.33,
and world breaking records of Lincoln Equipment. Think! 39 Foreign
Countries, 106 Foreign Stations, everyone voice or music, no code, Loud-
speaker Operation on each. is one log is not a_collection of foreign
stations received by several thousand individuals collectively, but instead
it represents only what one, of many, Lincoln owners has done in just an
average location in his spare time.

LINCOLN RADIO CORPORATION
Dept. SWC-10, 329 S. Wood St., Chicago, 111

Please send literature to

Name PR | S P )
Address
City e State
e e e Sr—
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