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PARTIAL LIST OF CONTENTS 
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 concise, authoritative defini- 
tions of radio terms, units and laws, as well as 
brief descriptions of the most commonly used pieces 
of radio equipment. This chapter 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 
of the phrases used. All graphic symbols used to 
indicate the various parts of radio circuits are 
hown 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 elec- 
tron theory is briefly given, then waves -their 
creation, prorogation and reception. Fundamental 

Announcing" 
T 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 books 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 Lieut. 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 I.R.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 book 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 
eerything that is to be known on the subject. Dozens of illustra- 

tions, photographs, hook -ups and diagrams in great profusion are 
included. 

In general get -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 
volume of its kind. The book measures about - x 10 inches 

72 PAGES -OVER 150 ILLUSTRATIONS 

laws of electric circuits, particularly those used in 
radio, are explained next and typical basic circuits 
are analyzed. 

CHAPTER 4 contains descriptions of receivers 
that are being used with success by amateurs at 
this time. You are told how to build and operate 
these sets, and are told how they work. 

CHAPTER S takes up transmitters of interest to 
amateurs. Diagrams with specifications are fur- 
nished so that their construction is made. easy. 
Operating instructions are also furnished. 

CHAPTER 6 describes the power equipment that 
may be used with transmitters and receivers. recti- 
fiers, filters, batteries, etc. 

CHAPTER 7 includes all of the regulations that 
apply to amateur operators. 

CHAPTER 8 is the appendix, which contains the 
international "Q" signals, conversion tables for 
reference purposes, etc. 

This book is published by the publishers of SHORT WAVE CRAFT Magazin:. 
This alone will be your guarantee 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. It is the most important 
and timely book of its kind ever published. 

THIS BOOK IS NOT SOLD 
ON THE NEWSSTANDS 

CLIP AND MAIL COUPON TODAY! 

OTHER IMPORTANT DATA 
The Amateur Self- Examiner. Something 

radically new- -every amateur has 
been looking for it. 

Over 300 Questions and Answers on 

radio subjects of interest to amateurs. 

Latest Changes in Radio Law, rules 
and regulations, including the new 

license requirements issued July, 
1032. 

All Information contained in this book 
which you need to become a licensed 
radio amateur -and more! It tells 
you how to build and operate an 
amateur radio station. 

WRITTEN FOR THE AMATEUR 

USE COUPON BELOW 

SHORT WAVE CRAFT. I 
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I Will ShowYou Too 
How to Start a Spare Time or Full Time 

Radio Business of Your Own Ad 

193 

Here are afew examples 
of the kind of money 

'train 'inyboys "to make 
Started with SS Now has 

Own Business 
"I started in Radio with $5, 
purchased a few necessary 
tools, circulated the business 
cards you gave me and busi- 
ness picked up to the point 
where my spare time earn- 
ings were my largest income. 
Now I am in business for 
myself. I have made a very 
profitable living in work 

that is play. " -Howard Houston. Route No. 
2, Box 454 E, Tucson. Arizona. 

MO In S Months Spar* Tame 
"Although I have had little 
time to devote to Radio my 
spare time earnings for five 
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, 
537 Elati St., Denver, Colo. 

73 4 Business In nth Months 
"I have opened an exclu 
sive Radio sales and re- 
pair shop. My receipts 
for September were $2; 
332.16. for October $2; 
887.77 and for the first 
halt of November. $2; 
176.32. My gross receipts 
for the two and one -half 
months I have been in 

business have been $7,396.25. 1f I can net 
about 205 this will mean a profit of about 
$1.500 to me." -John F. Kirk, Kirk Sales 
and Service. Union Block, Spencer, Iowa. 
My Free book gives you many more letters 
from N. R. I. men who made good in spare 
time or full time businesses of their own. 

NEW Radio Equipment 
for Broad Practical Experience 
Given Without Extra Charge 

With the 814 of this equipment you can work 
out with your own bands many of the things you 
read in our text books. From it you get tho 
valuable experience that tells an expert from 
a beginner. In a short time you have learned 
what it would take years to learn in the field. 
It's training like this that puts the extra dollars 
in your pay envelope. Some of the many cir- 
cuits you build and experiments you _perform 
are: Measuring the merit of a tube, building 
an ohmmeter, tube voltmeter, and a Grid dip 
meter for service work. You actually make ex- 
periments illustrating the important principles 
in the 25 best known gets. 

Apparatus for transmission and reception 
of ass actual radio signal -one of fir 

ny experiments act up with my outfits. 

Without Capital 
I give you instructions early in your Course 

for doing 28 Radio jobs common in every 
neighborhood. Many N. R. I. men begin mak- 
ing money soon after they enroll. I show you 
how N. R. I. graduates have built up good 
businesses of their own. I show you how to 
install and service all types of receiving sets. 
I give you Radio equipment and instructions 
for building circuits, testing equipment. and 
for making tests that will give you broad. 
practical experience. I give you a Money - 
Back Agreement and Lifetime Employment 
Service. Clip the coupon below and get my 
free 64 -page book, "Rich Rewards in Radio" - 
it gives you a full story of the success of other 
N. R. I. students and graduates, and tells how 
you can start a spare or full time Radio busi- 
ness of your own without capital. 

Many N. R. I. Men Have Made 
$200 to S1,000 in Spare Time 

While Learning 
Many of the more than sixteen million sets 

now in use are only 25% to 40% efficient. I 
will show you how to cash in on this con- 
dition. I will show you how the plans and 
ideas that have enabled many others to make 
$200 to $1,000 in spare time while learning. 
G. W. Page, 1606 -B Fifth Ave., N., Nashville, 
Tenn., writes: "I made $935 in my spare time 
while taking your course." 

Get Ready Now for Jobs 
Like These 

Broadcasting stations use engineers, opera- 
tors, station managers, and pay up to $5,000 
a year. Radio manufacturers use testers, in- 
spectors, foremen, engineers. service men, and 
buyers for jobs paying up to $6,000 a year. 
Shipping companies use hundreds of operators. 
give them world -wide travel with board free 
and good pay besides. Radio dealers and job- 
bers employ hundreds of service men, salesmen. 
buyers, managers, and pay up to $100 a week. 
Talking Movies pay as much as $75 to $200 a 
week to the right men with Radio training. 
My book tells you of the opportunities in 
Radio, Talking Movies. Set Servicing, Aircraft 
Radio, and other fields. 

Special Free Offer 
In addition to my big free book, "Rich 

Rewards in Radio," I'll send you my val- 
uable manual. "28 Tested Methods for Mak- 
ing Extra Money." Never before available 
except to students. Now, for a limited 
time, it is free to readers of this magazine. 
How to make a good baffle for cone speak- 
ers, how to reduce hum in externally fed 

dynamic speak- 
ers, how to op- 
erate 25 cycle 
apparatus on 60 
cycle current. 
how to operate 
110v.A.C.re- 
ceivers on D. C.. 
how to shield set, 
from local inter- 
ference are five 
of the subjects 
covered. There 
are 23 others. 
Get this valuable 
book by mailing 
the coupon. 

J. E. SMITH, President 
National Radio Institute 

The man who has directed the 
Home -Study Training of more 
men for the Radio industry than 

any other man in America. 

I Win Train You at Home in 
Your Spare Time 

Hold your job until you're ready for another. 
Give me only part of your spare time. You do 
not need a high school or college education. Hun- 
dreds with only a common school education have 
won bigger pay through N. R. I. .1. A. Vaughn 
jumped from $35 to $100 a week. The National 
Radio Institute is the Pioneer and World's 
Largest organization devoted exclusively to train- 
ing men and young men by Home Study for 
good jobs in the Radio industry, 

You Must Be satisfied 
I will give you an agreement to refund every 
penny of your money If you are not satisfied 
with my Lessons and Instruction Service 
when you complete my course. And I'll not 
only give you thorough training in Radio 
principles, practical experience in building 
and servicing sets, but also Advanced Train- 
ing in any one of five leading branches of 
Radio opportunities. 

My 44-Page Book Gives the Fasts 
Clip and mail the coupon now for "Rich Re- 
wards in Radio." It points ont the money 
making opportuni- 
ties the growth of 
Radio has made for 
you. It tells of the 
opportunities for a 
spare time or full 
time Radio business 
of your own, the 
special training I 
give you that has 
made hundreds of 
other men success- 
ful ; and also ex- 
plains the ninny fine 
jobs for which my 
course trains you. 
Send the coupon to 
me today. Yon won't 
be obligated in the 
least, 

J. E. SMITH. President 
Dept. 2HB3 

National Radio Institute 
Washington, D. C. 

my new 
It points out 
what Radio 
Offers You 

THIS COUPON IS GOOD 
FORONEFREE COPY OF 

MY NEW BOO 

J. E. SMrru, President 
National Radio Institute, Dept. 2HB3 
Washington, D. C. 

Dear Mr. Smith: I want to take advantage 
of your Special Offer. Send me your two 
books, "Twenty -Eight Tested Methods for 
Making Extra Money" and "Rich Rewards in 
Radio." I understand this does not obligate me. 

Name 

Address 

City State 
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OPPORTUNITIES 
are many 

195 

for the Radio 
Trained 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 f! 
to get your start in Radio -the fastest - growing, biggest money - making 
game on earth. 
Jobs Leading to Salaries of $50 a Week and Up f 
Prepare for jobs as Designer, Inspector and 'Tester -as Radio Salesman 
and in Service and Installation Work -as Operator or Manager of a Broad- (¡ 
casting Station -as Wireless Operator on a Ship or Airplane, or in Talk- 
ing Picture or Sound Work- HUNDREDS of OPPORTUNITIES for a 
real future in Radio! 

Ten Weeks of Shop Training 
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 Receivers, huge 
Broadcasting equipment, the very latest and newest Television apparatus, Talk- 
ing Picture and Sound Reproduction equipment,Code Practice equipment, etc. 
You don't need advanced education or previous experience. We give you - 
RIGHT HERE IN THE COYNE SHOPS -the actual practice and experience 
you'll need for your start ¡fl thisgreat field. And because we cut out all useless the- 
ory a nd only give that which is necessary you get a practical training in 10 weeks. 

TELEVISION and TALKING PICTURES 
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 the ground -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 S. Paulina St., Dept. C2.2K Chicago, III. 

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 

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

Mail Coupon Today for All the Facts 
H. C. LEWIS, President 
Radio Division, Coyne Electrical School 
soo S. Paulina St., Dept. C2 -21( Chicago, Ill. 

Dear Mr. Lewis:- Send me your Big Free Radio Book, and 
all details of your Special Offer. 

Name 

Address 

1 City State 
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GET A CONVERTER FREE: 

HERE 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 sensitivity 
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 

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 can sup- 
ply. The panel is only 5 x 6% inches. There 
is only one tuning control. No squeals, howls 
or body capacity. This model is available for 
battery operation and uses three 227 tubes with 
heaters in series. Full details supplied with order. 

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

The three 227 tubes can be supplied 61 $2.00. 
No subscription goes with tubes. Converter ship- 
ping charges must be paid by you. 

A set of three shielded coils on I'/2 inch diam- 
eter to cover the broadcast band, with a tap on 
secondary that enables going down to 80 meters. 
For screen grid tubes, including vari -mu tubes. 
An aluminum cover (not shown) screws over th. 
base. Send $3 for a 6 months' subscription. 'J 

RADIO 
145 -G West 45th Street, 

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. 

issues, and order PR -TSC -3 for 0.00035 mfd. or RADIO WORLD. 145 -G West 45th St., New York. N. Y. PR -TSC -5 for 0.0005 mfd. We pay shipping ex- (lust East of Broadway) 
pense on the coils. Ene10Sed please find $ for weeks -nbsrriptlon for RADIO \WORid) and please send as free 

premium the meten checked off below. YOUR CHOICE OF NINE 
METERS! 

To do your radio work properly you need 
meters. Here is your opportunity 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 such 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 8-weeks' subscription, entitling you to 
one meter : $2 for 16 weeks. entitling you to two 
meters ; $3 for 26 weeks, entitling you to three 
meters; $6 for 52 weeks, entitling you to six 
meters. Return coupon with remittance,,.and check 
,.iT d..:ired meters in squares. We pay shipping 

the meters only. 

WORLD (11th Year) 
New York, N. Y. 

o I am a subscriber. Extend my subscription. (Check off if true.) 
0 0.0 Voltmeter D.C. Ne. 32e 0 0.50 Voltmtter D.C. No. 337 0 6 -Volt Charge Tester D.0 No. 23 
00.10 Amperes D.0 No. 336 0 0.25 Milliamperes D.0 No. 325 0 0 -50 Milliamperes D.0 Na. 350 o 0.100 Milliamperes D.0 No. 390 a 0.300 Milliamperes D.C. No. 399 o 0.400 Milliamperes D.C. No. 394 
o Enclosed find 512 for 2 yes. subs. Send PR -NCV. 
o Enclosed find $6 for I yr. subs. Send PR3R. 
o Enclosed find $3 for 6 mos. subs. Send PR- TSC -3. o Enclosed find $3 for 6 mos. subs. Send PR- TSC -5. 

NAME 

ADDRESS 

cl TY STATE 

4, 
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AUGUST SPECIALS!! 
STOP SHOPPING. The lowest prices are right on this page. No one 

undersells us. We meet any price on ANY NEW Merchandise. Order 
direct from this page and save money. 100% satisfaction on every tran- 
saction. Take advantage of these special offers. ORDER NOW, TODAY. 

EVERY month we list on this page certain STAR * Items, which are 
NOT LISTED IN OUR CATALOG. These are all specials of which 

the quantities on hand are not sufficient to catalog them. Once sold out, 
no more can be had. First come, first served. Save yourself disappoint- 
ment by ordering NOW. 

IMPROVED READRITE MODEL 
EIGHT METER SCALES AVAILABLE 
'Ibo "Model 700" Is an extremely 
, mpact device. The outside dimen- 
siona of the carrying case are only 
19% by 7% by 3% Inches. The n- 
aiyzer contains a D.C. voltmeter. an 
\.C. voltmeter and a milliammeter. The 
D.C. voltmeter has three anges: 
o to 60; 0 W 200; and 0 to 600 valu. 
'hte A.C. voltmeter has also three 
ranges: 0 to 10: 0 to 140; and 0 to 
700 volts. The milllammeter has two 
ranges; one for 20 -mtl, reading and 
the other for 100 -mill. This variety of 
ranges makes it possible to test every 
conceivable radio circuit: high voltage 
secondaries of power transformers, 
current drain of all radio tube.. In- 
cluding the high power 250 and 210 
tubes. etc. 
CONVENIENT SELECTOR SWITCH 
The Instrument is eouipped with a 
six- Iroslt tan bi -polar selector switch: 
by means of which readings may be 
btalned of "C" volts, "C" volts 

reversed, "IC" volts. "IC" volts re- 
',reset'. plate voltage, and screen -gril 
,nuage. A 4% -volt battery is supplied 
with the analyzer. to provide "I "' 
Lias, for grid tests. continuity tests. 
etc. 
TESTS PENTODES- "MULTI -MUS" 
'57's and '58's-and '80 RECTIFIERS 
There are two sockets on the panel of 
the analyzer, one for four -prong tubes 
mid the other for five-prong tubes. 
'''here is a "grid -test" push- button. 
l'in jacks are available for the Mill - 
,idual use of all meters, externally, 
in every range. There is a screen - 
eridpin jack, and there are two pin 

leeks for connecting the external bat - 
tery. A two -way toggle switch controls the testing dr- Model 710 

voit for either regular er Iwnd «le tube. Your Pries 

700 ANALYZER 
Tests Latest Type '57 and '58 

6 -Prong Tubes 
Both plates of the 'RO- 
type ret iller may be 
tested by use of a spe- 
cial adapter furnished. 
('harts are provided for 
measuring resistances 
and capacities. 

FREE 

We take Plea-ore in 
offering will] the pur- 
chase cf each onbze 
-ABSOLUTELY FREE 
OF CHARGE -the lat- 
est radio publication to 
come off the press. 
"Radio Set Analyzers" 
Contains detailed de- 
scriptions. photographs 
and circuit Vagrants of 
all commercial set an- 
alyzers and testers. - 
A Real Beek. 

The Analyzer Is furn- 
ished complete with test 
leads. connecting cables, 
Burgess 4% -volt bat- 
tery, several battery 
leads, VT to I'X adap- 
ter. '80 rectifier, adap- 
ter and resistance and 
cal,,eity harts. Ship- 
ping weight. a lbs. 

Analyzer. List Pelee $35.00. $14.70 

"MEGADYNE " ONE -TUBE PENTODE 
LOUDSPEAKER RECEIVER KIT 

In the front part of our catalog -get your FREE Coln' 
now -there is prtscrittat a thoroughly Illustrated dicrio 
slim on , q] and operation of the \II7: 

ADVNB It. 
by Hugo t 

buck. editor. 'l'l.r 
Ingenious i ruins. 
was originally tie . 

se ibed in t It c 

July casas M th. 
RADIO CRAFT 
Magazine, FREE 
ropy of w It I t l' 
will be gleett with 
each purchase_ 
Tlds remlver 
Indeed one f tir 
most uutstandin.. 

clerc., . th.- rw ho Industry. It is the first real 
tine -moo ner wh les will actually operate a loud 
speaker. t -ands of experimenters and radio fana will 
want to bu t lai tide remarkable receiver. For their Con- 
venience, we have compiled a congdete list of Pans r 
quire,' for its emslructlm,. These tarts are of the highest 
quality and are exactly as sixellied by the author. Toc 
following parts comprise the complete kit. 
1 II H.S, Fixed Crystal Detector; 1 6 -nitm Filament 
Rheostat; 1 3. circuit tuner for used with a 00p1 nut 

tuning condenser; 1 Na -alai type 4501 CV 5. in' -- -..lo 
1 Ilammarlund type 511. -23 Variable Cond. 
of Cinch double binding posts: 1 Polmet 
fixed condenser; 1 X -L Variodenser; 1 l''tl >n. 
inf. fixed condenser. or 1 Potymet .0005 nef. IIS, .1 

denser (NOTE: Only one of the latter two conden- 
actually employed in the ,carpi ; 5 Fahnestock b.. 1. 

p Sts: 1 25 -ft. roll of hookup wire; 2 black ltak. -Ito 
1 hr knobs: I Run-Kant vender dial with 0 to lo.' 
sale reading clockwise; 1 type '38 pentode tube. "Triad" 
or "Speed "; 1 Bakelite Panel already drilled with all 
holes, size 7 x 10 x 3/16 inch; 1 hardware assortment. 

10.25 The wooden base is not Included. 
No. 2545 -Megadyne Receiver Kit. Your Peke ; 

WORLD -WIDE 
SHORT -WAVE SET 

t 

Range 18 to 200 me- 
ters. Employs low cur- 
rent drain 230 tube. 
Requires but 1/45 volt 
"It" battery. 2 No. 6 
drycells and earphones 
to operate. 
No. I666-9.W. 6.2 [ 
Set Your Price V Lsr 

R.C.A.-VICTOR 
HAND "MIKE" 

Designed e- 

pecWly fur 
homerecord- 
Ing and Per- 
sonal en- 
tertainment. 
Requires hunt 

a 22% 'uh batter 
to openu` 
Fwsll9 
nectel tool 
radio or am- 
plifier m a 

few minutes. Responds 
Indiscriminately to all 
speech and music tre 
quenctes. Sold complete 
with 6 ft. cable. Ship- 
ping weight 2 lbs. 

No. SP9064. RCA-Victor 
Hand "Mike." 97[ 
Your Pries.... 

A.C. SUPERHET 
S,W.CONVERTER 
Converts any limed- 
east receiver into a 
full- fledged superset 
KW. Receiver. Range 
20 to 115 meters. Re- 
quires 

liée built -In 
filament transformer 
for 110 volts 60 cycles 
A.C. Employa 3 227 
tubes. Single dial 
control. Instructions 
Intledcd. Shipping 
wt. x lbs. 

No. 1614- Converter. NOW $7.50 Your Pries aP 

*METALLIZED PIGTAIL RESISTORS AT ROCK BOTTOM PRICES AUTOMATIC *8 MF. 
A very fortunate purchase 
enables us to after these 
fine resistors at Prices whirl, 
surprise even ourselves 
prices more than three times 
Imvcr than in our own cata- 
log. Resistors are guaran- 
teed to maintain their ohm- 
age under even adverse op- 
erating conditions. The re- 
sistance element Is based en 
the famous metallized prin- 
ciple which lies proven Its No. SP2226. Metal. 
superiority wherever item] r- llzed Resistors. NOW 
ary and uniformity are para. YOUR 

e mount requisites. The sneetal PRICE 6 U 
ceramic rasing of there re- 12 for 60c. EACH 

Values 
Clearly 
Marked 
on Each 

Unit 

sisters Is of sturdy construc- 
tion and affords maximum 
heat dissipation. A feature 
of these resistors is their 
molded end -caps. tapered so 
they can be mounted in all 
standard resistor mounts. By 
means of their pigtails. they 
may also he soldered In any 
convenient posit inn. Availa- 
ble In the following sizes -all 
rated at one watt: 300. 450. 
600, 8.000, 10,000. 12.000. 
750.000. Act fast to take 
advantage of this offer, as 
the supply Is limited. Sold 
only in Iota of six or more. 

FREE` 
e .µ EA T/S 

FopSHÓDW 

f 

RADIO AND SHORT WAVE TREATISE 
The new and enlarged Summer edition 
of our Radio and Short Wave Treatise, 
No. 26, has iust conte tit the press - 
100 *lid pages of useful Information, 
radio Items, diagrams and Illustrations. 
Positively the great, st mark in print - 
NOT JUST ANOTHER CATALOG. Con- 
tains large editorial section with val- 
uable information not found anywhere 
else. Conslderahle spare Is devoted to a 
TREATISE ON SHORT WAVES for 
both beginners awl re_nlar "hams." 
Among the new technical Information 
Dared are the following: Modernizing old 
radio sets -repairing speakers and head- 
sets- making supersets out of old sets - 
data on constructing two -volt battery 
and automobile receivers -circuit of the 
famous Gernsback Megadyne One -Tube 
Loudspeaker Set -short wave coil wind- 
ing data -discussion on S.W. adapten, 
converter, and receivers, etc.. etc. 
WRITE TODAY. Enclose 4 cents 

100 New Hook -typa, Etc. for postage. Treatise sent by re- 
turn mail. 1000 Illustrations, 

BLOW TORCH ELECTROLYTIC 
CONDENSERS 

fir guaranteed 
. will perform 
ies In elim- 
g object inn- 

hu t from 
I ttn1 fluter 

Heat intensity over ut.a. Easily 
12000 Fehr. Requires trd thnmrh 

tt niouti,hlowing. En- of bayonet 
lrely automatic. Used -t. Shipping 

for heavy duty solder- L.Lt 1 lb. 
ing, aluminum solder- I 

Inc, metal tempering, 
etc. Ship. wt. I lb. 
No. K1006- Tuch. 
Your 
Price $0.60 

No. SP 9054. Condenser. 
Your 

$0.49 
MICROPHONE & 
PRE -AMPLIFIER 

OUTFIT 
Excellently suited for 
P. A. work, Inter-com- 
munication systems, ele. 
Comprises sensitive sin. 
sle-button microphone. 
microphone coupl leg 
transformer and battery. 
cm -off switch, gain con- 
trol and output termin- 
al,. Put up in neat black 
crackle - finished metal 
rase, equipped with con- 
venient 

5"x6 ^xG ", 
nietet carrying handle. Measures 

Imlxdané of 
Will correctly match the practically ampli- fiers. Easily connected to the broadcast receiver home reenning. Ship. wt. 10 lbs. No. 1 654 -Pre A m p I l fier. 

Your Price $8.25 
*ELECTRIC CLOCK 

Act 
Now - 
Only 
Pew 
Left 

. al observatory time i <ht from your light 
t utet! No aprtne to 
wind, n o batteries. 
Never out of enter. 
For 110 volts 60 cycle 
A.C. operation only. 

Your 
No. 1689- Clock. 

(1 .00 Price P 1 

*UTAH A.C. DY. 
NAMIC FI'P\KER 

RADIO MIRROR 
PENLIGHT 

I NEW PENTODE 
ADAPTER 
A new nal 
xhgple device 
for replacing 
the oui '15 
U'pe Power 
tube with the 
latest super- 
power pen- 
tode. Remove 
the '4.i, M- 

I sert adapter in vacated 
socket and then place 
a pentode tube in the 
wicket of the adapter. 
Cives added life and 
lower to old receivers 
and amplifiers. Ship- 
ping weight 'á lb. 
No. 1873. Adapter. g 

5C V Your Price 

Operates Iront 110 volt 60 
cycle A.C. line. 9" high 
by 955" wide by 7%" 
deep. Ship. wt. 19 Ibo. 

No, 1506 - Speaker 

Price $7.45 

A clever device for look- 
ing around rners or 
other Inaccessible spots 
on the radio chassis. 
Comprises. pen flash- 
light and magnifyine 
mirror. Complete with 
battery and bulb. 

No. 1695- Penlight. 

Y.ur ... $0.85 
Price - OJ 

*MIDGE 
MICRO- 

MIDGET DYNAMIC SPEED "295" 
SPEAKER TRIPLE -TWIN TUBE 

A real microphone of 
single button type. Ex- 
tremely sensitive. Ex- 
collent for P.A. work. 
etc. Standard resistance 
of 100 ohms. Responds 
up to 2500 cycles. Ship. 
w41 lb. 

No. 1655 -Mike. 
Your 
Price $2.25 

A real dynande speaker 
with surprising volume 
and tone. 6!4" overall, 
4ií^ diaphragm. Stand- 
ard 2.00 ohm field call. 
Output transformer to 
match all type output 
tubes. Wt. 516s. 
No. 1549 -Speaker. 
Your 
Price L $2.50 

Equivalent to 
opte 227 de- 
tector and one 
245 Power 
tube. Consti- 
tutes a two - 
stage direct- 
coupled am- 
plifier In it- 
self. Fila- 
ment, 2 A.C. 
2% v.; plate 

voltage 250. 
Large undistorted output. 
Ship. wt. 12 oz. 

No. 8699. Tube. $1.85 
Your Price 

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 accompanies order, deduct 2% discount. 
Send money order -certified check -U- S. stamps. 

Radio Trading Co. 
25A West Broadway 

New York, N. Y. 

ORDER FROM THIS PAGE. You will find special 
prices from time to time in thin magasine. Get our 
big FREE catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for name. 
Any excess will bet refunded. 
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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 kc. 
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 equip- 
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 who 
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 -'SB, 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 easily 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 1/4 microvolt 
per meter. 
Of course the 728SW has the famous S -M "Q" cir- 
cuit built into it -all -waves on one 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'/4" long, 101/4" deep, 71/2" high. 
Price, complete with front panel and 111/4" 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. 6h 
geost 65th Street 

A. 
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HUGO GERNSBACK, EDITOR 

I HO 

H. WINFIELD SECOR, MANAGING EDITOR 

l.J J 0000DD 
"Location" in Short Waves 

An Editorial by HUGO GERNSBACK 
ALL short -wave experimenter, are aware of the fact that 
there is such a thing as location -good or bad -when it 

comes to the reception of short -wave signals. it 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 locations, even in large cities, short- 
wave reception is extraordinarily good. As a rule, however, 
the large city, with its huge steel buildings, absorbs so much 
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 broadcast 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 

and solder them over to do away with all sharp points. It 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 
many 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 do in short -wave work. 

The main aerial should be at least ten feet or more 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 must 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, connections being made to the two 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 transferer 
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 

SHORT WAVE CRAFT IS PUBLISHED ON THE 15th OF EVERY MONTH 
This is the August, 1932, Issue - Vol. III, No. 4. The Next Issue Comes Out August 15th 
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How Columbia 
Short Wave 

C.O.S. (KAM NDULTONN ATLANTIC ec.SUnONS c.e5. 
4 nd.tDIWN . . s--,a:`l 

w rIA WALKER ST) 
p%i O, 

NE.coNI<N 

- 

Une of the ow. r:I t or. at the master control bun rd in 
the Columbia Broadcasting System If nilding, N. Y. 
City, where short wave rebroadcasts are handled. 

WHEN a European statesman broad- 
casts from his capitol to America, or 

when a musical program is broadcast 
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 

MASTER 
CONTROL 

9'D 
N. f Otie 

AARRntR 

WA.BCC~ TAT .EAY. 

u.S.A 

/A3S.WCNANNE=S FROMEN6LAN+ l 
--i 1_ _ -_ _ - .__ __1-_-.-r----- - - t_----_--.-- 

-f. _ TT -0.____} 
ROCKY MKT ÿ 3SwcNAIiiJELS TO ENGLAND 

LAVnRENEEVNLEi_-_ 

tA.T:rcoi 

TONETWORA SAERML(/' 
tAWALKER 

A`5 AYR AVE StNTt. 

I MND 
n EYADC P. NYtn ni. c:tSllN . _ .. .. . 

British Broadcasting Corpo- 
ration. For Columbia's regu- 
lar series of Sunday trans- 
oceanic broadcasts at 12:30 
P. M., E.D.S.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 
rebroadcasts 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 located. 

'l'he muster control board at U. B. S. headquarters. 48S Madison Avenue. New 
York ('ity, through which all short -wave brondenst programs from Europe or 

other points are distributed. 

[__________ ___ ____.-._-.-_ r_____`` ____.__--__.___.__y-_ 

(R,C.A. NOOK -UP) 

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 
directional 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 relayed 
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 broad- 
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 directional 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. L, 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-wave 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 
Philharmonic concert for instance, was 
sent to Paris for distribution to the 
French government network, and to 
Prague, Budapest, and Vienna for re- 
broadcasting; 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 circuit 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 

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. Among 
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 without 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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Ce ebrltie, who have talked over ColanL- 
hi en short-wave honk -upnt f.. Ilernnrd 
Shaw-. Andrew Mellon. top; center. Prince 
of R 8ICN and Attorney Generni Mitchell{ 
below-. Ramsay MIteI)onn ld and Secretary 

of Wnr Patrick 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 high quality speech trans- 
mission circuits spread over Europe. 

View- of studio NS Itch -bon rd find n al Winer NyNtem in ( 'olu nlbia It rondca Mting 
headquarters nt 4145 MndINon Avenue, New York City. Short-wove Nntudio" pro - 

grnnln for Europe wood through thin dwlteh- bonrd. 
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ON THE SHORT WAVES 
FROM EUROPE 

ifI y y SHOCiT vF'=- 

r:.. 

AMERICA 
EUROPE wG 

Photo above- Short -wave rebroadcast building nt River- 
head, Long Island, where rebroadcast programs front 
Europe and South America are picked up; this view shows 

the group of antennas in the background. 
The diagram below shows the interesting arrangement of 
three complete radio frequency and detector circuits. each 
picking up a signal from ench of three distinct short -wave 

antennas. Automatic voltine control is thus effected. 

Below (Left1- Diagram of heter- 
odyne tuner unit used in picking 
up transatlantic rebroadcast high 

frequency waves. 
(Center)- Dingrnm of intermedi- 
nte frequency amplifier of the 
superheterodyne S - W receiver 
system used at Riverhead. L. I. 
(Right) - Schematic circuit of 
monitor unit used at Riverhead. 

Right -A sight 
that would de- 
light the heart of 
any short - wave 
fan or "ham" op- 
erator -the triple 
short - ware re- 
ceiver installa- 
tion in the re- 
broadcast build- 
ing nt Riverhead. 
L. 1. l:neh R.F. 
amplifier and de- 
tector amplifies n 
signal from one 
of the three short 
wave receiving 
antennas erected 
at this location. 

'u 

Heterodyne tuner unit. I.F. amplifier. 100 R.C. Monitor unit. 
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ODDITIES 
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 photo 
taken In England. show - 
ing nhort -wave equipped 
autogiro flying above po- 
lice radio ear% the pinne 
reporting the position of 't ra flie snarls' bnek to 
the radio ear. srhk'h wan 
in touch with pollee 

headquarters. 
-e 

410 

HIM 
Left-Palm and minx here 
take the place of minK- 
In coils- Host on comes 
in on the bean pot" and 
John Melleharek of 6002 
('enter Street, Holliston. 
Trcas. reports that he in 
still trying to get ...lave, 

on the coffee pot." 
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j ' 
r .Irt ' 7 . 

:%bore -A Fray of short -wane nn- 
tenna masts nt the new League 
of Actions' short -wave station 
just opened nt Genera. Switzer- 
land: painted black and white 

for the benefit of filers. 

(tight -Some short -wave trans- 
mitter! A view of the short- 
wave transmitter pnnels in the 
new League of Antlonn' radio 
station at Geneva, Switzerland. 
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How 
Short Waves 
By DR. IIRVING J. SAXL 

Consulting l'h}.iìit 

FIg. O. 111101,- Profenor Leon S. Theremin. inventor 
of the induction manic inntramen(. with him radio 
altimeter In plane cockpit Jun( before ti night. 

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- 
metric 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 barometers, cali- 
brated in feet, has serious drawbacks. 
One is that a barometer shows just the 
air pressure at a certain place. The 
total amount of this pressure changes 
in such a way that it cannot be forecast 

.1 plane in flight with npecini antenna for operating Professor 
Theremin'a radio height indicator. 

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 pic- 
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 below 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- 

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- 

Fir. 4- Close -up of Prof. Theremin'n ra- 
dio altimeter, the dial of the meter being 
calibrated directly in feet. Note com- 

parative aloe to match -box. 
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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 ona wing of 
the airplane. Flying in different alti- 
tudes, this antenna has a definite capac- 
ity against ground. This capacity is only 

to DR. IRVINti J. SAXL, Consulting Physicist, 
Scientist, Inventor. Lives In New York 

City. Consultation practice in the various fields 
of radio, electro- acoustics and vacuum work. 
Lecturer and associate member at the New 
School. Member of Staff Museum of Science 
and Industry In the City of New York, Exhibi- 
tion on Color 1930. Member N. Y. Electrical 
Society. Author of scientific papers and con- 
stantly contributing to various scientific publi- 
cations and technical journals. Holds a great 
number of patents and developments in the 
electronic and other lines, among them : power- 
ful radio tube for 18 centimeters wavelength 
transmission and reception. An amplifier tube 
for 3 meters wavelength. Improved methods 
for high speed communication; new powerful 
incandescent lamp: new instruments for meas- 
uring highest voltages; high efficiency ear- 
phones, microphones and many more. 

Fig. a-The complete altimeter nppnrntus n perfected by Prof. Theremin. in- 
cluding oscillator. ready to be installed in the fuselage of a plane. This nppnrntus 
Is electrically connected kith the height indicating meter, the meter being placed 

in front of the pilot on the cowl. 

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. 
L) 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 frequency 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 variation 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 circuit. 
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) 

www.americanradiohistory.com

www.americanradiohistory.com


206 SHORT WAVE CRAFT for AUGUST, 1932 

rlli, PorlaUl,. .-IUIn uperhrt has IL.' ... ichl Jig Wed into 1,10 eases. une containing the bat 1. ries :Ind loud speaker. 

8 -Tube Portable "All Wave" 
SuperHet -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 amplifier. The new variable - 
mu type two -volt tubes are used in the 
intermediate- frequency amplifier. These 
are known as the '34 type tubes and im- 
prove the characteristics of the I.F. 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 re- 
generation 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 stability. This re- 
ceiver uses an intermediate frequency of 
465 kc. 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 kc. 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 circuit 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- 
mon to both and a high impedance one 

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 
from the 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 pentodes, type '33. 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 distinct 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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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 better 
with the screen grid detector, the micro- 

phonic tendencies of the ',I2 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 carried in the box 
or case with the speaker. The use of a 
separate box for the speaker is more 
satisfactory, as it reduces the effect of 
acoustic feedback. 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 P.S.C. 
Secondry T turns No. 20 Roam. 
Regeneration 5 turns No. 30 D.S.C. 

Oscilli, for 
Plate 4 turns No. 30 D.S.C. 
Secondary. , G turns No. 20 Roam. 
Coupling 1 turn No. 20 Roam. 

Detector secondary is space wound 6 
turns to the inch with a winding length 
of 1% inches scant. 

Oscillator secondary is space wound 6 
(Continued on page 253) 

Wiring diagram of Mr. Denton's S -tube portable superhet which utilises 2-volt tubes. 
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The Short -Wave Megadyne 
By HUGO GERNSBACK 

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 "great "; 
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, I refer to the July issue of 
RADIO-CRAFT and my article entitled the 
Megadyne One -TubePentode Loudspeaker 
Set. 

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

'l'he Megadyne 
receiver rep- 
resents t h e 
culmination of 
n e n r l y ten 
years research 
work by Mr. 
Gernsback 
and we are 
sure that all 
short - wave 
"hounds" will 
be tickled pink 
with this ultra 
efficient n n d 
economicnlre- 
ceiver. T h e 
M e g a d y n e 
uses but one 
tube and most 
Motions c n n 

t 

be brought in 
on the loud 
speaker with 

it. 

the tuning of this broadcast coil is some- 
what broad, and the set cannot be used 
in the proximity of a powerful 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 circuit 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 
screen 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 

Rear chagrin view of the short-wave Megadyne, as perfected by Mr. Gernsback. 
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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 
types 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 tube 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 
variable 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 circuit and also allow for making 

f 
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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 
baseboard 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, Rl, 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 bypass 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'i x 11/4 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 21/4 inches long and 
is bent around the edge of the baseboard 
and held in place with a wood screw. 
Between the two plates is placed a sheet 
of mica. The upper plate tends to 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 been found that the polarity of 
the detector is sometimes important. 

The 400 -ohm potentiometer that con- 
trols regeneration 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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Winners in the First 
Set Builders' Contest 
FIRST PRIZE -$50.00 Won by LOUIS J. MAIGRET, New York City. 
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above -Mr. Malaret's short -wave converter. 
Evhlch wan. "arNt prize" in the Muy 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 

Urft- Detnllw for making aluminum cabinet 
for Mr. Mnlgret'a abort -wave converter. 

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 

interior view of the Mniaret first prize" 
short -wave converter, with one of the 

plug -in coils in place. 

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 Won by ARNO WILKINS, Reading, Pa. 

THE short -wave converter here de- 
scribed is 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 

r 
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The two photon herewith nl - front and inside New of 'neeond 
prize" winner--a S.W. converter built in a baking prin." 

to this being a 250,000 -ohm 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.F. coil 
primary. 

The screen -grid tube as mixer is used, 

THIRD PRIZE-412.50 
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 as 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 coil 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 

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 volume. 
If desired, the screen grid may be tied 
directly to B+, but volume is somewhat 
decreased. 

(Continued on page 242) 

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

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 been 
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 circuit 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 

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 No. 22 D.C.C. copper wire is 
used. 

Spacing Be- 
Meters Ll L2 tween Coils 

20 
40 
70 

5 
8 

12 

5 
8 

12 

/ 
1/a 

3 

All wiring is done with push -back wire 
and flex. wire; all joints soldered. 

(Continued on page 242) 

FOR COMPAR- 
RT /VE SIZE 

Third prize" winner- another rhort-wave converter. Wiring diagram for the third prize" nhort -wave converter. 
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1K. 1- Arrangement of noire eliminating antenna. Fig. IA- Directional effect. ill- Improved short -wave aerial from top. 

Reducing Noise on 
By ARTHUR 
H. LYNCH Short Wave Aerials 

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. I 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 
assumed 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, 
etc. I do not mean that these devices 
rshould 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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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. Goldsmith, 
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 
ove: with a lot of pseudo- scientific bally- 
hoo are as old as radio, but that is an- 
other 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 reducing interference 
I y 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 -Marshall 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 group 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. 

Let 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 

op 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 
switch 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 switch point number four of the 
set in the upper right -hand side when 
looking 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 will 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 connects 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 inch 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 left -hand corner of the panel, the 
bottom binding post of this set correct- 
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 music, 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 
condenser 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 connects 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 switch levers on the 
points that connect with these binding 

(Continued on page 249) 
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The short wove receiver circuit here illustrated involves the use of 2 11.1'. stages placed ahead of n crystal detector, with u separate tube to Provide controllable regeneration. Two audio stages are also used. 

The Rotorit Crystal Detector 
Circuit for Short Waves 

By R. WILLIAM TANNER 
A NEW crystal 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 % 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. 

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 howl is generally the re- 

(Continued on page 247) 
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The "Newark" 
ShortWave 
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 I.F. 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.F. amplification. The chassis 
utilizes four tubes in all: a modulator, 
an oscillator, an intermediate frequency 
amplifier and a rectifier. 

The use of the rectifier tube in con- 
junction with the built -in power unit 
makes the converter independent of the 
broadcast receiver supply. 

Three plug -in coils are used to cover 
the short -wave range. Only one coil is 
changed when shifting from one band to 
another; there are six contacts on each 
coil form. Five of the contacts are made 
through a five -prong UY base on the coil 
forms, while the sixth contact is made 
through a special wiping contact on the 
side of the coil form. 

The forms are tubular, with an out- 
side diameter of 1% inches and a length 
of 2% inches. 

Appearance of the short wave converter chassis. 

The converter in housed in a very 
neat cabinet. 

Coil Winding Data 

Coil Turns 
7'ype 

Winding 
Wire 
Size 

Range, 
meters 

1 Ant. 10, Mod. 34, Tight 
Plate 13, Grid 20 wound No. 24 80.200 

2 Ant. 0, Mod. 20, Tight 
Plate 11, Grid 13 wound No. 22 45.85 

3 Ant. 8, Mod. 7, 
Plate 8, Grid 7 

Spacing 
of l wire 
thickness No. 22 15 -49 

Coupling between the oscillator and 
the modulator circuits is effected by in- 
troducing the oscillator output into the 
modulator circuit through the screen grid 
of the modulator tube. The stage of 
I.F. amplification incorporated in the 
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0.1-MF 
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SW. 

- 
110 V, 

A. C. GO- 

Diagram of the connections used in the Newark Short Wave Converter .. hieb In- 
cludes an I.F. stage. 

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 
of the whole system. The resonant fre- 
quency of the I.F. stage can be varied 
between 900 kc. and 1,100 kc. by adjust- 
ing the trimmer condenser Cl, 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 
of 1,000 kc., 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 kc. may be selected by 
properly adjusting condenser Cl. 
Coil Winding Data for I. F. Transformer 

and R. F. Choke 
I.F. Transformer: Form 11ú" 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. No. 
36 single silk enameled wire. 

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 
broadcast 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 page 245) 
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The fair sox can enjoy a 
short -wave l'IION N: trans- 
mitter. 'I'he Ill -watt trans- 
mitter here described has 
carried voice nn4 code hun- 

dreds of 11111es. 

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

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: EAR116 (Spain), 40 -meter 
C.W.; W4IU (North Carolina), 160 -meter phone; W8ACI (Pennsylvania), 
160 -meter phone; W7LZ (Oregon), 40 -meter C.W.; 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 modulator 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 

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 out 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- 

'l'he photos above 71114 at left illustrate the simple. busine...- 
like appearance of the la -watt hill ve rsal short -wave trans - 
mitter. It is provided with simple switches for changing 
f ('3V. I yodel to phone transmission. Ordinary tubes 
such its those employed in receivers are used, viz.: two l'7. 
pentodes. one 24 screen grid tube and an 'Se rectifier. 
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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 be 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 efficiently 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 circuit 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 drawling herewith contains the 
winding xvinding data for construction of the 
various coils used In the 1O-watt 
universal C.W. or phone transmitter 
here described. Full detailed instrue- 
lions are given In the drawings ae- 
contpanying this article. and while 
this Job is not crystal -controlled. for 
Ihose whose pocked k permits the 
luxury of n crystal oscillator for 
po nint,. ini ng frequency st nbilit y, they 
may refer to the article by John 
lirennan. Jr.. described in the lest 
issue of SIiOR' WAVE: I'RA 1 'I% The 
cost of the parts for building. this 
transmitter in very snutll. e pared 
to the cllielenry and powerful output 

of the resulting transmitter. 

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 bolts, 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 lift 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 back 
of the panel. The panel is then secured 
to the aluminum framework. 

A bottom baseboard, 9% x 8114 x 14 
inch, is next fitted within the aluminum 
framework. This is not fastened down, 
however, until the various parts have 
been mounted on it. In other words, the 
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ENAM. WIRE. FORM 2Y2 "01A.X32L0NG. 

DIA. 

parts are mounted on the board 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, 5% x 10 x % 
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, % 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 coil 
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 1/4 inch. It carries the R.F. choke 

(Continued on page 252) 
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The drawing's above show details of terminal strip, apparatus layout on Anse- board. shelf "A' and other details of the 
10-watt transmitter. 
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Fig. A. New Arv_ 
tunls No. E703A. 
transmitting tube. 

SHORT WAVE CRAFT for AUGUST, 1932 

New Tubes for the 
TRANSMITTING 

AMATEUR 
By LOUIS MARTIN 

In the past three months literally dozens of new tubes have 
made their appearance on the radio market. It takes an 
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. 

WITH the deluge of new tubes de- 
signed for receiving sets in the broad- 

cast band, the short-wave transmitting 
amateur seems to have been left out in 
the cold. However, this is not exactly 
so; 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, etc., 
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 rough y be 

divided into two classes: (1) those which 
depend for their action upon tube capaci- 
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 circuit 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 
capacitance, 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 capaci- 
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- 
qency 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 

Fig. 11. A oleo her 
new A r r t u r u K 

trunsndtting 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 frequency of 

an oscillating circuit is determined by 
the values of the inductance and capaci- 
tance of the oscillating circuit. 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 dis- 
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 Ll and Cl 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 circuit, oscillating power 
is also generated about the paths deter- 
mined by L2, L3 and the associated 
parasitic capacitances Cgp, Cgf, and 
Cpf. Power is generated because of the 

INTERNAL PLATE - 
GRID 

CAPACITANCE 

J iF 

R.F CHOKE / 

TANK 
CIRCUIT 

FIG. 1 FIG 2 

RESISTANCE TO DAMPEN 
PARASITIC OSCILLATIONS R.F C. 

Iliigrniln above show respectively front left to right -Fig. 1. relation of internal plate -grid capacitance; Fig. 2, relations of ('s... l'gf nid CO in n tube generating parasitic oncillatlonn. Fig. 3-I'se of chokes and by -pans condensers to nullify parasitle 
«in ci lint ions. 
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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 is concerned, 
because it is radiated at a frequency 
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 
circuit 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 E703A. It 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, 7 mmf. 

When in an operating condition, the 
following characteristics obtain: 

Modulated D.C. plate volts, 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- 
istics 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 
an? plate prongs are placed diametri- 
cally opposite. A family of plate volt- 
age -plate current curves appear in 
Fig. 5. 

The E711 
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 
E703A, a small R.F. choke or resistance 
of about 100 ohms 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 E703A 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 E711 is not designed for fre- 
quencies greater than 3,000 kc. and hence 
will not find as much favor as the E703A 
described above. 

One question that will naturally arise 
is "why should the E703A work above 
4,000 kc. and the E711 only up to 3,000 
kc.?" 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 foi 
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 
is 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 so 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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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 "I.F. stages, 

a second detector and a power audio stage. 

The Short Wave League 

Superheterodyne 

Front panel appearance of the S. W. L. Superheterodyne designed. built and here 
described by Mr. Somerset, 020'1, famous British short -wave experimenter. 

IN view of the large number of most 
excellent descriptive articles which 

have appeared in SHORT WAVE CRAFT 
dealing with the superheterodyne, it is 
not considered necessary, in this brief 
article, 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 screen - 
grid tube is used as first detector. Some 

will, undoubtedly, question the wisdom 
of this arrangement and my best answer 
to any criticisms 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 

By E. T. SOMERSET 
G2DT, Assoc. Member Institute Radio Engineers 

as second detector. Obviously, if we use 
the latter tube in a suitable manner we 
can look for a large voltage step -up to 
the audio -amplifier and in consequence 
of this we can run our two variable 
mutual- conductance 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 frequency 
stages there is a good reserve of power 
which is useful at times. As both pri- 
mary and secondary of the I.F. trans- 
formers (which are peaked at 150 kc.) 
are tuned at a high level of selectivity, 
it has not been found necessary to em- 
ploy an R.F. stage ahead of the first 
detector. 

Turning our attentions to the second 
detector, it 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 I.F. 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, 
which is just about what is required for 
the output pentode. This results by em- 
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Looking down on the S. W. L. superhet designed and built by Mr. Somerset -nn extra tube. used for experimental purposes. is shown in the above model. Note 
the National dials -u tribute to America's radio designers. 

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 disposal, we can use a decoupling 
resistor of 20,000 ohms. 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 

and for replacement it may oe men- 
tioned that the pentode- detector has an 
impedance of 80,000 ohms and an am- 
plification factor of 320, giving a mutual 
conductance of 4,000 ohms. 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 

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 also 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 positions 
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 actually taken the author 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 lef t- 
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. 

When to Listen in By Robert Hertzberg 
An Interesting Letter 

Because its contents are interesting and 
illuminating, we are printing the following 
letter received by Mr. K. A. Staats, of Ali- 
quippa, Pa.: 

RADIO CORPORATION OF AMERICA 
Central Frequency Bureau 

66 BROAD STREET 
New YORK 

Ma. K. A. STAATS, 
1909 McMinn St., 
Aliquippa, Pa. 
DEAR Slit : 

This will acknowledge receipt of your card 
dated March 21, 1932, in which you report the 
interception nt 0243 G.M.T., March 22, 1932, 
of radiotelephone transmission from station 
KEd. 

This station is located at Bolinas, Cal., and 
is operated on its assigned frequency of 9,010 
kilocycles. It is a point-to-point communica- 
tion station, not a broadcasting station, and 
is one unit of the public service world -wide 
communications system of R.C.A. Communica- 
tions. Inc., n subsidiary of the Radio Corpora- 
tion of America, through which direct radio- 
telegraph circuits are maintained between the 
United States and 43 foreign points and by 
connecting circuits at those points with practi- 
cally any part of the world. Supplementing 
its radiotelegraph services the company also 
operates transoceanic point -to -point radiotele- 
phone services for the transmission of addressed 
program material between the United States 
and points abroad. 

The program material so transmitted is specs 
nasally addressed to the organization abroad 
which is to make use of it. It is not intended 
for general public reception and use. Regular 
schedules are not maintained, transmission is 
effected when and as the program material is 
offered by a customer for transmission, and the 
station or frequency utilized is dependent upon 
the propagation phenomena of the season, time 
of day, direction, and distance of the foreign 
point to be reached. The power varies from 
one to forty kilowatts according to transmis- 
sion conditions and usually a directional an- 
tenna is employed. 

The transmission which you intercepted may 
have been either addressed program material 
or point -to -point transmission for observation 
at a specific foreign terminal. In either case 
it is elassifed by international treaty awl 
United States law as point -to -point communi- 
cation concerning which an obligation of 
secrecy is imposed, both upon us and ud any 
chance intercepting listener. Such communica- 
tion is "correspondence of a private nature' 
of which "the unauthorized reception," "the 
unauthorized divulging of the eontents or 
simply of the existence" or "the unauthorized 
publication or use" is in violation of the 
secrecy provisions of the International Radio 
Convention. 

With this in mind you will no doubt appre- 
ciate that we may not supply any confirmation 
of material transmitted by our stations. 

Yours very truly, 
LOYD A. BRIGGS. 

"Which Station Was That" 
"World ladies" undertakes a service with the 

above title, whereby it seeks to help Its readers 
in the matter of the identity of stations heard 
by them. The service has two forms: A, Free; 
B, Postal. 

According to the terms of "A," the answers 
will appear in the columns of "World Radio.' 
The conditions of "B" necessitate the enclosure 
of sixpence for each question asked (0 ques- 
tions may be sent for 2/0). together with 
stamped addressed envelope. The answers are 
sent by post. In each case, whether Postal 
or Free. a coupon from "World Radio" should 
be enclosed for every question. 

It is essential that as close an estimate of 
the wavelength as possible should be given. If 
there is any difficulty in doing this, the dial 
readings of known stations in the vicinity of 
the unknown one should be quoted. 

G5SW 
The B. B. C. has received so many requests 

from correspondents abroad for the confirma- 
tion of reception of its short -wave experimental 
station G5SW, and such confirmation involves 
so much investigation, that it has been decided 
to apply to them the conditions governing the 
World Radio "which Station Was That ?" ser- 
vice. The particulars set out above should be 
complied with except that. instead of a stamped 
envelope, an International l'ostal coupon for 
reply should be sent. 

(Continued on page 254) 
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SHORT WAVE 
LEAGUE 

Your League Club Station 
By ROBERT HERTZBERG, WZDJJ 

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 club 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, 
judging from some of the work we've 
seen! 

A receiver for club 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 screen -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 
table. Such a receiver will readily oper- 
ate a loud speaker, so the crowding 
caused by the use of earphones will be 
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. 

Good layout for your club station. 

Get Your Button! 
'11,,. Illu,i raliun here- 

with shows the beautiful 
design of the "Official" 
Short Wave League but- 
ton. which is available to 
everyone who becomes a 
member of the Short 
Wave League. 

The requirements for 
joining the League were 
explained in the May issue; copies of miss 
will be mailed upon request. The button 
measures 1 inch in diameter and is inlaid 
in enamel -3 colors -red, white, and blue. 

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

We would like to hear from individual 
radio clubs 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. SHORT WAVE. CRAFT: 

I wish to help In the work undertaken to 
have the code requirements In the ultra- short- 
wave band limited. 

I wish to build a transmitter for experi- 
mental purposes or in other words as a hobby. 

I commend your attitude toward the ama- 
teur and hope your efforts in changing the 
code ruling will meet with success. 

Very truly yours, 
J. R. TUPPE.R, 

College of Wooster, 
Wooster, Ohio. 

(Thanks for the good wishes.- Editor.) 

HONORARY MEMBERS 
Dr. Lee de Forest 
John L. Reinartz 
D. E. Replogle 
Hollis Baird 
E. T. Somerset 
Baron Manfred von Ardenne 

Hugo Gernsback 
Executive Secretary 

Suggests "No Code" Law Above 3,000 
Meters 

Editor, SHORT WAVE Cu.ti r: 
In SnouT WAvg CRAFT I see that you be- 

lieve that no one should he required to leant 
code to transmit below G meters. I believe in 
this very much. 

1 also have an idea that if one has to learn 
the code, that a certain wavelength should be 
set aside above the broadcast and government 
stations, say, 3,000 meters or less, so that no 
one will have to have a license to transmit. 
This would be excellent for code learners. 
They could get experience and speed better 
than by practicing in the same room and after 
getting speed and accuracy, then get a license 
and go down on good old short waves. We 
have been practicing quite a While and haven't 
made any headway for speed. Please put this 
into consideration with the G meter -and -below 
broadcasts. 

Respectfully, 
CLAYTON E. FAIER, 
WOODROW JOHNSON, 
H. WYSONG, 

Nezperce, Idaho. 
(We are afraid that this proposal will not 

receive much consideration, as the longer ware. 
lengths are pretty well filled up with cornmer- 
eiaf radio telegraph stations. In view of the 
attitude of most foreign countries toward ama- 
teur radio, we think it would be quite a victory 
to get just the fire -meter band opened up to 
non-telegraphing amateurs. -Editor.) 

Oh! Oh! What a Kick! 
Editor, SHORT WAVE. CRAFT; 

It is noted you are sponsoring the SHORT 
WAVE LEAGUE for the five -meter phone li- 
cense without a code test. You will stand a 
good chance of obtaining more of the phone 
boys' subscriptions to your magazine if you 
will advocate nml work for licenses on all 
amateur phone bands without code test. 

A majority of the phone boys in this locality 
have turned against the A. R. R. L. and QST 
bunch at Hartford for the A, R. R. L. work 
band in glove with the Federal Radio Commis- 
sion. And the phone boys are good and tired 
of receiving a dirty deal at the hands of A. R. 
R. L. and want a phone magazine of their 
own which will sponsor their cause. 

If you are of the opinion that the F. R. C. 
will hoar your plea and grant your request 
for amateur phone licenses 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 fact that the F. R. C. 
was created by an act of Congress and receive 
their power and authority from the same Con- 
gress, why it is logical to avoid wasting your 
time upon the F. R. C. and concentrate your 
own and the SHORT WAVE LEAGUE'S efforts 
upon the respective Congressmen and U. S. 
Senators and thereby cause them to bring the 
necessary pressure to hear upon the F. R. C.? 
Then you will got what the phone boys 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 

A AERIAL 
G GROUND 
0 OUTPUT FRON 

TWISTED TO A .0 CONVERTER 

OUTLET 1 TO SET. 
T GROUND 

SHIELDED WIRE 

The hest way to connect n short -wave 
converter -uNing shielded wire. 

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 Graham. 

"Round 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- 
doors 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 radio 

72 
PORCELAIN CLEATS 

AS 1 

Ir 

LOOP OVER HERE 

ANTENNA COIL '.COUPLE TO ANY 
KIND OF OSCILLATOR. 6 TURNS wT/ SIN. IN DIAMETER. 

TOTAL LENGTH OF WIRE USED 16 FEET. 

A short -wave "transmitting" aerial you 
can put up indoors -and it works! 

$5 
FOR BEST 

SHORT 
WAVE 
KINK 

Beginning with the last issue of SHORT WAVE CRAFT, the editor will award a five dollar prize each th for the bent short wave kink submitted by our readers. Look over these "kinks" and they will give you some idea of what the editors are looking for. Send a typewritten or Ink description, with sketch, of your favorite short wave kink to the - "Kink" Editor, SHORT W A V E CRAFT. 

theory -that the two fields of the an- tenna will cancel out, etc., 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 a bunch of valuable ideas working fine in amateur radio that the text -books say will not work. 
Let it suffice to say that I have worked around 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 G2OD of England, 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- ious "discovery." 
Here is the dope. Use any kind of wire you have handy; lamp cord or 

rubber covered. That is what I 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 you 
take more turns on the ends of the wire 
as shown, but about two loose turns 
wrapped round the upper wire is O. 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 temporarily out 
of the way. Keep both wires insulated 
all the way, and have no electrical 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. -M. J. Caveney, 
VE3GG. 

Amplifying the Output of the Monitor 
MOST amateurs prefer a signal with 
more sock than the one tube of the 

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 

How to amplify the output of n monitor. 

tube of the receiver. The switch in posi- 
tive B lead to the primary of the detector 
audio transformer is necessary 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. 

SOFT RUBBER 
WASHERS 

LEAD-IN 
INSULATOR --Z--- 

R TO 
ANTENNA 

SOFT RUBBER 
WASHERS 

t 
ANTENNA 1 

METAL CUP 

, 

WW1 

" . W 
7 

LL FIG. 2 

Keeping the rain off that insulator! 
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Photo nt right shows the author adjusting the transmuter 
which was easily and quickly constructed from n Kolster K-5 
power amplifier. Diagram below sh ow,s can nerf ionn of trans- 

mitter after the receiver amplifier had been converted. 

A 30Watt Transmitter 
Made From a Receiver 

By ROBERT MORRISON LACEY 's 

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 receiver. 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 
11 -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, etc. If desired, the corn- 

Above -The completed 30-watt transmitter which was built from the Kolster 
K -5 power amplifier. 

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 follows: 

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 
to 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 socket, which is its 
neighbor. One side of the 110 -volt 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 1285W 
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 sensitivity, 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 728SW, 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 accurate 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 '58 detector and '56 oscillator for 
the broadcast band, or for the three short wave bands from 
1,500 to 22,700 kc., a '58 first detector and '56 oscillator with 
its '56 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 '56 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 broadcast oscillator 
being dropped completely out of circuit for the short wave 
bands. 

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 
more 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 728SW has a noise suppressor system adjustable for 
each and every specific location, so that all noise can be cut 
out at the throw of a switch 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 local 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. 

General cieca of the newest Silver-Marshall creation -the 72S 
S -\ \' all -SVn ce superheterodyne, filled with nutomntic volume 
control and a separate oscillator 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 new 72.5 S -W all -wave superhet. 
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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 broadcasting. 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 modifications 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 economical 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 best 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 coil 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 tin -foil 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 mentioned, 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- 
tion 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 sufficient 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 

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, 
180° Equitune (Cl). 

1 .0001 -nit. fixed condenser (with grid leak 
clips), Polymet (C2). 

1 .00025 -mt. fixed condenser, Polymet (C3). 
1 0.5 -mf. by -pass condenser, Polymet (C4). 
1 Aerial coupling condenser (made at home) 

(C5). 
1 2- megohm grid leak, Lynch (R1). 
1 20 -ohm rheostat with switch, Carter (R2). 
1 50,000 -ohm variable resistor, Clarostat type 

P10 (113). (Regeneration control.) 
1 4 -prong tube socket, Pilot type 216. 
1 Vernier dial, Kurz- Kasch. 

12 Binding posts, Eby Junior. 
14 Pound No. 22 double silk covered wire, Cor- 

nish wire Co. 
1 Box No. 600 Braidtite hook -up wire, Cor- 

nish Mfg. Co. 
1 Type '30 tube, Triad. 
1 45 -volt "W' battery, Burgess Battery Co., 

type 10308. 
2 Dry cells, Burgess Battery Co., type 6. 
1 Pair of head phones, Trimm. 
1 Panel, bakelite or similar material. 5 x 8 

inches, Insuline Corp. of America. 
1 Strip of bakelite 4 x 1 inch, Insuline Corp. 

of America. 
8 inches of bakelite tubing, 2 -inch diameter, 

Insuline Corp. of America. 
1 Wooden baseboard 8 x 8 x % inch thick. 
6 Brass angles with 1 -inch arms. 
1 Strip of stiff bus -bar. 

Miscellaneous screws, soldering lugs, etc. 
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 general appearance of the 
complete 'beginners" short -wave receiver as de- 
signed by Mr. Palmer. The coils are home -made. 
and with n good pair of phones and a fair aerial. 
together with n good location, there IN no reason 
why you cannot 'step out" ivlth this Net and bring 
in short -wave stations f all over the world. i 

229 
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Above -('lose -up view tronc the rear of Mr. l mater's 
idea of a short -wave "beginners" set. The layout of 
the apparatus Is very neat and the parts well spaced 
so un to nsold undue loss by induction or capacity. 
The tools recommended in building n short -wave set 
murk as the one pictured. are illustrated 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, 
'OlA 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 'OlA detector 
come in clearly with the '24 tube. While 
the '22 screen grid battery tube is more 
sensitive than the 'OlA, 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 'OlA 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 

ANTENNA *B,"180V. A.0 
2 
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'l'op view of Mr. Ingranr's 2 -tube, AA'. operated, short wave receiver which 
represents n very roar t anti efficiently Laid out la h. Twelve- thousand -mile 
reception can and has been n rco m pl i shed with a well-built receiver of this type. 
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Sehemu t le hook -up of Mr. Ingrarn's 2 -tube A.C. short wave reeelver. which provides 
ih regeneration control and n good solid acnliop in the phones. Mr. Ingram is 

an engineer who has made short -wave reception his hobby and he "counts that 
day lost" when he does not hear Australia. 

the voltage applied to the screen grid of 
the detector with a 50,000 -ohm poten- 
tiometer, rather than by using a variable 
capacity or resistance in series with the 
plate circuit. While this method of con- 
trol has not been used generally in small 
sets, it has proved its worth in a stand- 
ard five -tube short wave receiver. 

Screen grid tubes differ in their ability 
to oscillate under varying conditions of 
plate voltage, and this method of control 
is particularly effective in overcoming 
this trouble. 
Tuning Condenser of Low Capacity Best 

Many short -wave receivers are pro- 
vided with tuning condensers of too high 
capacity. This causes sharp tuning and 
makes it difficult to avoid passing right 
by faint signals from distant stations. 
A condenser of .0001 mf. capacity is 
much more desirable from this stand- 
point. Condensers with single bearings 
are more silent in operation than those 

(Continued on page 250) 

www.americanradiohistory.com

www.americanradiohistory.com


a 

SHORT WAVE CRAFT for AUGUST, 1932 231 

$500.00 
BSuihort ldeWr s 

ave 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 set builders may submit any one of 
the following apparatus: 

SHORT WAVE SET 

SHORT WAVE ADAPTER 
SHORT WAVE CONVERTER 

You will please note that the set must be BUILT 
BY YOU 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. 

FIRST PRIZE . 

SECOND PRIZE 

THIRD PRIZE . 

FOURTH PRIZE 

FIFTH PRIZE . 

RULES FOR $500.00 SHORT WAVE BUILDER'S CONTEST 
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: I, 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" S -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 are abso- 
lutely excluded from this contest. 

3. -Sets submitted may be for ONE, TWO. 
THREE and NOT MORE THAN FIVE TUBES. 
Any type of tube 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. 

4. -In order to win a prize, it is necessary 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 1st 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 

$50.00 

25.00 

12.50 

7.50 

5.00 

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 affix 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 of SHORT 
WAVE CRAFT are excluded. 

10.-The judges will be the Editors of SHORT 
WAVE CRAFT Magazine, and the following 
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. 

The Short Waves Are Saying - 
Schenectady Closer to India than England! 

The waywardness of radio waves of the 
higher frequencies is recorded by F. De Swart, 
a radio fan living in Izmir, Turkey -in -Asia. 
He reports that on November 7 of last year 
while tuned to W2XAF, one of WGY's short 
wave stations at Schenectady. be heard Sir 
Oliver Lodge. in London, talking on "Science 
and Civilization." Ile knew that Chelmsford, 
England, was also broadcasting the program 
and endeavored to tune to the nearer station. 
"Chelmsford," 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 Belgian Congo 
From the Belgian Congo, WGY has received 

congratulations on its tenth anniversary, cele- 
brated February 20th last. Dr. George W. 
Westcott, medical missionary at Tremont Hos- 
pital, Tondo, Belgian Congo, writes that he and 
others at the mission frequently enjoy programs 
from WGY. Their radio sets are built to re- 
ceive European programs also, but there is so 
much interference and static on the longer 
waves that he Is almost wholly dependent on 
the "short waves" for radio entertainment. 
The programs from the Metropolitan Opera 
House are particularly line, he reports, and the 
signal has been so strong on occasions that his 
next door neighbors, 100 feet away, have been 
awakened by the music. 

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

1023, when he pia yid a co u par of musical " sa w 
solos. IIe is located sixty miles south of Equa- 
torville, which is on the equator. 

Pilot -less Plane Directed by Radio 
A radio -controlled airplane visited Cape Gir- 

ardeau, Mo., on a test flight, early in April, 
according to the officials of the International 
Aircraft -Radio- Electric Exposition, of St. Louis. 
The pilot -less plane starts its own motor, and 
wings its way through the sky, while its skilled 
and daring pilot soars nearby in the "Control" 
plane. By 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 Houston, Texas, after which it was 
taken on an exhibition tour of a number of mid - 
western cities. Government officials and avia- 
tion engineers who have witnessed its uncanny 
performance, proclaim it as the most advanced 
step in aviation "since Lindbergh went to 
Paris." The radio- control mechanism used is 
the invention of Robert E. Autrey, of Los An- 
geles. Miss Gloria Hall, popular and widely - 
known stunt flyer, has been engaged to operate 
the mysterious pilot -less airplane. 

Long' and Short Wave Airplane Radio 
New airplane radio equipment for carrying 

on two -way radio telephone Conversation and 
also for the reception of beacon signals and 
weather reports Is being installed on twenty - 
seven new airplanes of the Pilgrim type, being 
manufactured by the American Airplane and 
Engine Corporation, at Farmingdale, Long Is- 

land. One of the Interesting features of this 
airplane radio equipment is that the planes 
will leave the factory completely fitted with 
Western Electric two -way radiophone appara- 
tus, tuning to waves from 50 to 200 meters, 
and which will be used for communication with 
the American Airways radio telephone stations 
all along Its routes. The planes will also be 
fitted with Western Electric radio receivers for 
the reception of radio range beacon signals and 
weather reports, which are regularly broadcast 
from stations of the U. S. Department of Com- 
merce, the latter receivers tuning from 1304 
to 600 meters. It Is Interesting to note that 
two -way radio telephone conversations have 
been carried on between planes of the Pilgrim 
model 100 -A. and ground radio stations for dis- 
tances up to 400 to 500 miles. The phone 
transmitter in each of these airplane installa- 
tions is of the 50 watt, crystal frequency con- 
trol type. The power for the transmitter and 
both receivers in each plane is obtained front 
two dynamotors which, with the 12 volt air- 
plane battery and control equipment, are lo- 
cated in a specially designed compartment to- 
wards the front of the airplane. The antenna 
system consists of a six foot streamlined dura- 
tumin mast, located towards the tail of the 
plane, which supports three wires: two of the 
wires extend forward where they are attached 
to stub masts in the wing and the rear wire 
is attached to the vertical fin. All metal parts 
of the airplane are bonded or connected elec- 
trically and form the counterpoise or ground 
of the antenna system. 
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SHORT WAVE STATIONS 
OF THE WORLD 

ALL SCHEDULES EASTERN STANDARD TIME: ADD 5 HOURS FOR GREENWICH MEAN TIME 

3- aY c`i'.11 Address and Schedule 

19.36 1 :,.33U W2XA D General Electric Ca., Sehe- 
neetady, N. Y. Broad - 
cuts 3 -6 p.m. daily; 1 -6 
p.m. SaL and Sunday. 

19.68 15,240 Pantoise (Paria), France. 
9:30 -12:30 a.m. Service. 
de la Radiodiffusion. 103 
Rue de Grenelle. Parie. 

19.72 15,210 W8XK Vestinghoase Electric & 
Mfg- Co.. Saxonburg. Pa. 
Utes., Thurs., Sat., Sun.. 
8 a.m. to noon. 

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

19.83 15.120 HVI Vatican City (Rome, Italy) 
Dally. 5:00 to 5:15 a.m. 

JIAA Tokio, Japan. Irregular. 
19.99 15.000 CM6X1 Centrai Tuinucu, Cuba. 

Irregular. 
20.50 11.620 XDA Teens -News Agency, Mex- 

ico City. 2:30 -3 p.m. 
2095 14.310 G2N M Gerald Marcuse. Snnning- 

on- Thames,England. Sun- 
days,l :NO pm. 

21.50 13,910 University of Bucharest, 
Bucharest, Roumania, 2- 
5 p.m.. Wed., Sat. 

23.35 12,850 W2XO General Electric Co., Sehe- 
nectaaly, N. Y. Antipodal 
program 9 p.m. Mon. to 
3 a.m. Theo. Noon to 5 
p.m. on Tues. Thum. and 
Sat. 

W2XCU Ampere, N. J. 
W9XL Anoka. Minn., and other 

experimental relay broad- 
casters. 

23.38 12.820 Director General, 7ble- 
graph and Telephone Sta- 
tions, Rabat. Morocco. 
Sun., 7:30.9 am. Daily 
5 -7 a.m. Telephony. 

25.16 11,92220 FYA Pontotoc.. France. 1 -3 p.m. 

25.24 11,880 WSXK Westinghouse Electric & 
Mfg. Co.. Saxonburg. Pa 
Tun., Thun., Sat., Sun., 
11 a.m. -4 p.m. 

W9XF National Broadcasting Co.. 
Downers Grove (Chicago). 
Ill. 9 -10 p.m. dally. 

25.26 11.870 VUC Calcutta, India. 9:45 -10:45 
P.m.: 8 -9 a.m. 

25.34 11.1140 W2XE Columbia Broadcasting Sn- 
ter. 485 Madlaon Ave.. 
N. Y.. Jamaica. New 
York. 7:30 am. through 
to 2 a.m. Sundays 8 
a.m. to midnight. 

W9XAA Chicago Federation of La- 
bor, Chicago. Ill. 7 -11 
.m., 1 -2, 4 -5:30, 8.7:30 
D m. 

25.42 11,800 VE9GW W. A. Shane, Chief Llml- 
neer, Daily,ndlle, Can- 
ada Daily, 1 p.m.-10 

25.47 11.780 VE9DR Drummondville. Quebec. 
Canada. Irregular. 

25.50 11,760 XDA Teens News Agency, Mexico 
City. 3 -4 p.m. 

25.53 11,750 656W British Broadcasting Cor - 
poration. Chelmsford, Eng- 
land. Mon. to Sat., 1:45- 
7 p.m. 

VE9JR Winnipeg. Canada- Week- 
days. 5:30 -7:30 p.m. 

29.:10 10,250 114 Amnndo Cespedes Marin, 
Ileredia Costa Rica. Mon. 
and Wed.. 7:30 to 8:30 
p.m.; Thurs. and Sat., 
9:00 to 10 p.m. 

30.3 9.890 EAQ Tranaradlo Espanola, Aleala. 
43- Madrid. P.O. Box 951. 
Spain. Daily for Amer - 
lea, 0030 -0200 G.M.T.; 
for Europe and Canaries. 
on Saturdays only, 1800- 
2000 G.M.T. 

31.10 9.640 HSP2 Bmdcasting Service, Post 
and Telegraph Depart- 
ment, Bangkok. Siam. 9- ll a.m. daily. 

31.26 9,590 VK2ME Amalgamated Wireless Ltd., 
47 York SL, Sydney. 
Austral la. Sun., 1 -3 a.m. 
5 -9 a.m.. 9:30 -11 :30 a.m, 

31.30 9,580 W3XAU Byherry, Pa, relays WCAU 
daily. 

31.33 9,570 WIXAZ Wntinghouse Electric & 
Mfg. Co.. Springfield, 
Mass. 6 a.m. -10 p.m. 
daily. 

SRI Poznan, Poland. Tura. 
1:45 -4:45 p.m., Thun. 
1:30 -8 p.m. 

3L30 9,560 DIA Belrhspostzentralamt. 11 -15 
Schoenberg. Strasse (Ber- 
lin). Konleswueterhanam, 
Geeman,. Daily. 8 a m.- 
7:30 p.m. 

21.40 9.530 W$XAF General Mende Co -, Sche- 
nectady. N. Y., 5 -11 p.m. 

ii ° 
_t 

sY ó3 Address and Schedule 
31.49 9.520 OXY Skamlebuek, Denmark. 2 -T 

p.m daily. 
31.55 9.510 VK3ME Amalgamated Wireless, Ltd.. 

47 York St., Melbourne. 
Australia. 
Wed. and Sat.. 5 -6:30 
an. 

31.70 9.460 Radio Club of Buenos 
Aires, Argentina. 

32.00 9,375 EH90C Berne, Switzerland. 3 -5:30 
p.m. 

32.26 9.290 Rabat. Morocco. S -5 p.m. 
Sunday, and irregularly 
weekdays. 

35.00 8,570 RV15 Far East Radio Station, 
Khabarovsk, Siberia. 5- 
7 :30 a.m. 

34.6 7,790 HBP League of Nations. Geneva, 
Switzerland. 3 - 8 p.m., 
irregular. 

39.80 7.530 "El Prado," Riobamba- Ec- 
uador- Thun., 9 -11 p.m. 

40.00 7.500 'Badio- Touraine." France. 
40.20 7.160 YR Lyons, France. Daily ex- 

net Sun., 10:30 to 1:30 
a.m. 

40.50 7,110 EMhun.e, Germsny.Mon., 
Thun.,, 1 -2 p.m. 

40.70 7,370 X26.4 Nuevo Laredo, Sicaito. 9- 
10 a.m.; 11 a.m. -neon; 
1 -2: 4 -5; 7 -8 p.m. Testa 
after midnight 1.S. W.C. 
Programs 11 pm. Wed. 
A.P. 31. 

40.90 7.320 ZTJ Johannesburg, So. Africa. 
8:30 .m. -2:30 p.m. 

41.46 7.230 DOA Zurich, z, Germany. 
41.50 7.220 MBBD Zurich, Switzerland. let 

and 3rd Sundays at 7 
a.m., 2 p.m. 

Budapest. Hungary 2:30- 
3:10 a.m., Tu., Thun., 
Sat. Budapest Technical 
School, M.R.C., Budap- 
pest, lem. 

MAD 1,193 AB Singapore, S. S. Mon, 
Wed. and Fri., 9:30 -11 
a.m. 

2.00 7,110 H K Bogota, Colombia. 
42.70 7,020 EA R125 Madrid, Spain. 6-7 p.m. 

Lisbon, 6,990 CT IAA Lisbon, Portugal. Fridays, 
5 -7 p.m. 

43.00 6,980 EAR IIO Madrid, Spain. Tues. and 
Sat.. 5:30 to 7 p. m., 
Fri.. T to 8 p.m. 

(NOTE: This list is compiled from many 
sources, all of which are not in agreement, and 
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 many schedules. 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. We shall be glad to 
receive later and more accurate information from 
broadcasters and other transmitting organiza- 
tions, and from listeners who have authentic 
information as to calls, exact wavelengths and 
schedules. We cannot undertake to answer 
readers who inquire as to the identity of un- 
known stations heard, as that is a matter of 
guesswork ; in addition to this, the harmonics 
of many local long -wave stations can be heard 
in a short -wave receiver. -EDITOR.) 

43.60 

46.40 

46.70 
46.70 

6.875 

6,480 

8,425 
6,425 

FBMC 

TOW 

W9XL 
W3XL 

Casablanca, Morocco. Sun, 
Thee., Wed.. Sat. 

Guatemala City, Gnat. 
8 -10 p.m. 

Anoka. Minn. 
National Broadcasting Co. 

Bound liraok, N. J. Re- 
lays WIZ. irregular. 

46.72 6,420 RV62 Minsk, U.S.S.R. Irregular, 
47.00 6.380 HCIDR Quito, Ecuador. 8 -11 p.m. 
47.35 8,335 VE9AP Drummondville. Canada 

CN6MC Casablanca. Morocco. Mon. 
3 -9 p.m.. Tues. 7 -8 a.m.. 
3 -4 p.m. Relaya Rabat. 

47.81 0,270 HKC Bogota, Colombia 8:30- 
11:30 p.m. 

98.00 8:50 HKA Barranquilla. Colombia- 
8-10 p.m. ex. Mo.. Wed., 
Frl. 

48.62 6,170 H RB Tegucigalpa, Honduras, Mon- 
day, Wednesday, Friday. 
Saturday 5 -6 p.m. and 
9 -12 p.m. 

48.83 6,140 MX Westinghouse Electric and 
Mfg. Co.. Saxonburg, Pa. 
Tuai.. Thun., Sat., Sun.. 
5 p.m. to midnight. 

48.99 5.329 Motaia, Sweden. "Rundrr 
din." 6:30 -7 a.m.; 11- 
4 :30 p.m. Holiday.. 5 
am. to 5 p.m. 

48.99 

4Y 

6.1"-0 

e 

4.3 
F3ICD 

48.99 6,120 W2XE 

FL 

49.10 4.I10 VE9CG 
49-15 6,100 W3XAL 

VE9CF 

6,095 VE9GW 

6.080 W9XAA 

19.40 6,070 VE9CS 

49.46 8.061 SAI 

99.50 6.060 W6XAL 

49.50 6,060 V07L0 

49.17 

49.31 

W3XAU 
49.59 6.050 VE9CF 

HKD 
49.67 6,040 PNIAN 

W4 X8 

49.75 6,030 VE9CA 
49.80 6,020 W9XF 

49.98 

49.97 

99.97 

50.26 

50.80 

51.40 

52.50 
54.02 
58.00 

80.30 

62.56 

67.85 

70.00 

70.20 

Address and Seheduls 
106 Boulevard ('hamac, Chi.. 

lion ( S a i g o n ) , Indo- 
China. 6:30 -10:30 a.m. 

Columbia Broadcasting Bya- 
tem. 485 Madison Avenue, 
New York. N. Y. 7:00 - 
a.m. to midnight. 

Eiffel Tower. Paris. 5:30- 
5:45 a.m., 5:45- 12 -30 
4:15 -4:45 D. m. 

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

Calgary. Alta., Canada. 
National Broadcasting Com 

papy, Bound Brook, N.J., 
Irregular. 

Halifax, N. S., Canada. 
6 -10 p.m.. Tu.. Thu.. Fri. 

Bowmanvllle, Ontario, Can- 
ada. Irregular. 

Chicago Federation of La 
bor, Chicago. III. 6 -7 a. 
m.. 7 -8 pm., 9:30- 10:15, 
11 -12 p.m. Int. S. -W. 
Club programs. From 10 
p.m. Saturday to 8 a.m. 
Sunday. 

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

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

Mottle. Sweden. 6:304 a 
M.. 11 .m. to 4:30 p.m. 

Crosley Radio Corp., Cin- 
cinnati. O. Belays 6:30- 
10 a.m., 1 -3 p.m.. 6 p.m. 
to 2 a.m. daily. Sunday 
after 1 p.m. 

Imperial and International 
Communications, L t d . 

Nairobi. Kenya. Africa. 
Monda'. Wednesday, Fri- 
day, 11 a.m. -2:30 p.m.: 
Tuesday. Thursday. 11:30 
a.m. -2:30 p.m.; Saturday. 
11:30 a.m. -3:30 p.m.: 
Sunday, 11 am. - I:30 
P.m.; Tuesday. 3 a.m. - 
4 am.; Thursday, 8 a.m. 
9 a.m. 

Byberry, Pa. Relaye WCAU. 
Ilalifax, N. S., Canada. 11 

a.m. -noon. 5 -6 p.m. On 
Wed.. 8 -9; Sun.. 6:30- 
8:15 pm. 

Barranquilla, Columbia. 
Sourabaya, Java. 6 -9 a.m. 
Lawrence E. Dutton, e 

Isle of Dreams Broad- 
mein.: Corp.. Miami 
Read., Fla 

Calgary. Alta., Canada. 
National Broadcasting Co.. 

Downes :rove (Chicago), 
cal. 

6,003 V EMI R Canadian Marconi Co., 
Drummondville, Quebec. 

8,000 YV2BC Caracas. s, Venezuela. 7:45- 
11 p.m. daily ex. Mon. 

Eiffel Tnwer, Paris, Franco. 
Testing. 6:30 to 6:45 
a.m.; 1:15 to 1:30. 5:15 
to 5:45 p.m.. around this 
wave. 

VE 9C U Calgary, Canada. 
8,000 Administration des P. T. 

T., Tananarive, M - 

r. Tues., Wed., Thun 
Fri., 9:30 - ll :30 a.m. 
Sat. and Sun., 1 -3 p,m. 

5.970 H V1 Vatican City (Rome). 2- 
2:15 p.m., daily. Sun.. 
5 -5:30 a.m. 

5.900 HK Dfedellin. Colombia, 8 -Il 
55,835 HKD 

D.m., except Sunday, 
Barranquilla, Colombia. 

7:45.10:90 p.m. Mon., 
Wed. 6-10:30 p.m.: Sun- 
day 7.45-8:30 p.m. Ellis 
J. Pellet. 

5.710 VE9CL Winnipeg, Canada. 
5.550 W8X1 Columbus. Ohio. 
5.170 OKIMPT Prague, Czechoslovakia. 1- 

3 30 p.m.. Tues. and Frl. 
P M Y Bandoeng, Java 

4.975 
P M B 
W2XV Radio 

Sourabaya. Java. 
Radio Engineering Labora- 

tories. Inc., bone Island 
City, N. Y. Irregular. 

4,795 W9XAM Elgin. III. (Time signals.) 
W3XI 
W9XL 

Washington, D. G, 
Chicago, III. 

4,430 DOA Doeberlts, Germany, 6 -7 
p.m.. 2 -3 p.m., Mon., 
Wed., Frl. 

4,290 OH K2 Vienna. Austria. Son., Ent 
15 minutes of hour frogs 
1 to 7 p.m. 

4,273 RVIS Far Balle Station. bard 
Khabarovsk. Biber la 
Daily. 3 -9 a.m 
Daily. 

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

Short Wave Broadcasting Stations 
50,00 3,750 FBKR Constantine, Tunis, Africa. 92.90 3.620 DOA Dnrhrrib.. Germane. I_ + 2_.1122 W7XAW 

Mon. and Fri. 84.24 3,560 OZ7RL Copenhagen. Denmark Tues. 
13R0 Prato Smeraidn. Rome, and Frl. after 6 p.m. 

Italy. Daily, a -, p.m. 

Experimental and Commercial Radio- Telephone Stations 

>r 
3 x 

if 
1 

Fisher's Blend. Inc.. Fourth 
Ate. and University St.. 

Seattle. Washington. 

Address and Schedule 

5.63 51.400 W2XBC New Bruns. ick, N. J. 
7.05 42.530 Berlin, Germany. Tues. and 

Thun.. 11:30-1:30 p.m. 
Telefunken Co. 

8.67 34,600 W2XBC New Itrunawlck, N. J. 
9.68 31,000 W8XI Pittsburgh, Pa. 

10.79 27.800 W6 XD Palo Alto, Celli. M. B. T. 
Co. 

11.55 25,960 GSSW Chelmsford, England, Ex- 
perimental. 

11.67 25,700 W2XBC New Brunswick. N. J. 
12.48 24,000 W6XQ Nan Mateo. Calif. 

(Several experimental sta- 
tions are authorized to 
operate on non exclusive 
wares of a series, both 

above this and down to 
4 meters.) 

Vienna. A u s t r l a, Mon., 
Wed.. Sat. 

13.92 21.540 WOXK Saxonburg. Pa. 
14.00 21,420 W2X01 Deal. N. J. 

And other experimental sta- 
tions. 

14.01 21,400 W LO American Telephone & Tele- 
graph Co.. lawrenre, N. 
J., transatlantic phone. 

14.15 21,130 LSM Monte Grande. Argentina. 
14.27 21,020 LSN (Burlingham), Buenos Aires. 

Argentina. 
14.28 21.000 OKI Podebrady, Cxechoelovakla. 
14.47 20,710 LAY Monte Grande. Argentina. 

Telephony. 
14.50 20.680 LSN Monte Grande. Argentina, 

after 10:30 p.m. Tele- 
phony with Europe. 

LSX Buenos Aires. Telephony 
with C. S. 

FSR Paris Saigon phone. 
14.54 20.620 PMB Bandoeng, Jta. After 4 

a.m. 
14.62 20.500 W9XF Chicago. III. 
14.89 20.140 DWG Nauen, Germany. Testa 10 

a.m. -3 D.n. 
15.03 19.950 LSO Matte Grande, Argentina. 

From 7 a.m. in 1 p.n 
Telephony In Paris and 
Neuen (Berlin). 

DIN Nauen, Germany. 
15.07 19.906 LSG Monte Grande, Argentina 

8 -10 a.m. 
15.10 19.850 WMI Ded, N. J. 
15.12 19.830 FTD t. Anise. France. 
15.45 19.400 FRO, FRE St. Aasire, Franse. 
15.:0 19,350 Nancy, France. 4 to 5 p.m. 
15.55 19,300 FIN St. Assise. France. 10 a.m. 

to noon. 
15.58 19.240 DFA Nauen. Germany. 
15.90 19.220 WNC Deal N. J. 
15.91 19,820 PLE Bandoeng. Jena. 8:40-10:40 

.m. Phone service to 
Holland. 

16.10 18.620 GBl Ralmht, England. Tele- 
phony with Montreal. 

16.11 18,820 GBU Rugby. England. 
16.33 18.370 PMC Bandoeng, Java. 
16.35 18.350 WND Deal Beach, N. J. Trans- 

tlantic telephony. 
16.38 18,310 GBS Rugby, Fnngland. Tale 

phony with New York. 
General l'ostomce, Ian - 
don. 

FZS Saigon. Indo- China, 1 to 3 
p.m. Sundays. 

16.44 18.240 FRO, FRE Ste. Assist.. France. 
16 50 18.170 CGA Drummondville. Quebec, 

Canada. Telephony to 
England. 

16.57 18,100 GBK Bodmin. England. 
W9XAA Chicago, Ill. Testing, morn- 

ings. 
56.61 18.050 KQJ Bolinas, Calif. 

Ú Address and Schedule 

16.80 17,850 PLF Bandoeng, Jara ( "Radin 
Malabar"). 

W2XAO New Itrunswick, N. J. 
16.82 17,830 PCV Koatwtlk. Holland. 9:40 

a.m. Sat. 
16.87 17.780 WBXK Westinghouse 

EIetcrir ant MMfg. 
Co., 

17.00 17.640 Ship, Phones to Shore: WSBN, 'Lesla- 
than ; GFWV. "Maintain"; GLSQ. 
"Olympic "; GDLJ, "Homerld'; GMJQ. 
"Belgenland' ; work on this and higher 
channels. 

17.25 17,380 114A 
17.34 17,300 W2XK 

17.32 17,110 

17.55 
18.40 

16.50 
18.58 
18.68 

WBXL 
W6XA1 
W2XCU 
W9XL 

W00 

W2XDO 

17,080 GOO 
16.300 PCL 

W L0 
16,200 FZR 
16,150 GBX 
16,060 NAA 

1R.80 15.950 PLC 
18.90 15.860 FTK 

18.93 15,760 1144 

19.60 15,300 OXY 

W8XAL 
20.65 14,530 LSA 
20.70 11,480 W8X K 

GBW 

20.80 
21.17 
22.38 

23.46 
24.41 
24.46 

24.e6 

WNC 
11.420 VPD 
11,150 KKZ 
13,400 W N D 

12.760 GBC 
12.290 GBU 
12.250 FTN 

GBS 
PLM 

IY.1-0 GBS 

FQO. FQE 
21.90 12.090 
24.89 12.015 NAA 

NSS 

24.98 12,000 FIC 

25.10 11.945 KKQ 
25.65 11.680 YVQ 

25.66 
24.00 
26.10 
26.15 

11,670 KIO 
11,530 CGA 
11,490 GBK 
11,470 I BD K 

26.22 11.435 DHC 

Tokio. Japan. 
Schenectady. N. T. Tuen.. 

Tura., Sat. 12 to 5 p.m. 
General Electric Co, 

Dayton, Ohio. 
Oakland. Calif. 
Ampere. N. J. 
Anoka, Minn., and other 

experimental stations. 
Deal, N. J. Transatlentlo 

phone. 
Ocean Gate. N. J. A. T. 

Jt T. Co. 
Rugby. England. 
Kontwljk, Holland. Works 

with Bandoeng from 7 
a.m. 

Lawrence, N. J. 
Saigon, Indo-China. 
Rugby. England. 
U. S. Nary, Arlington, Ya. 

Time d¢nals. 11:57 to 
noon. 

Sandsong, Java. Afternoons. 
St. Assise, France. Tele- 

phony. 
Tuklo, Japan. I'D to 10 a.m. 

Beam tnsmutes. 
Lyrtgby. Denmark. Experi- 

mental. 
Westmuntre. Calif. 
Buenos Aires. Argentina. 

Saxonburg. Pa. 
Radle Section. General Post 

Office. Iambus, E. C. 1. 
England. Rugby, England, 

Deal, N. J. 
Suva, Fill Islands. 
Dehnas, Calif. 
Deal Bench. N. J. Trans- 

atlantic telephony. 
Rugby. England. 
Rugby. England. 
Ste. Assise IParls). France. 

Works Buenos Aires, In- 
do -China and Java. On 
9 a.m. to 1 p.m. and 
other hours. 

Rugby. England. 
Bandoeng, Java. 7:45 a.m. 
Rugby. England. Transat. 

lantic phone to deal. 
N. J. (New York). 

Ste Assise. Frau.e. 
Tokio, Japan. 5 -8 a.m. 
Arlington. Va. Time sig- 

nals, 11:57 to nom. 
Annapolis. Std. Time slg- 

nals. 9:57 -10 p.m. 
Saigon. Indo- China. Time 

signals. 2 -2:05 p.m. 
Bolinas. Calif. 
Mararay, Venezuela. (Also 

broadcasts occasionally.) 
Kahului. Hawaii. 
Drummondville, Canada. 
Itedm in. Dielend. 
R.R. "Elet l re," Marconi's 

yacht 
Nauen. Germany. 

1; 
26.44 11,340 DAN 

27.30 10,980 ZLW 

26.20 10.630 PLR 

24.44 10.540 W LO 
VLK 

26.80 10.410 PD 
KEZ 
LS Y 

24.88 10,390 GBX 
29.54 10,150 DIS 

30.15 9.950 GBU 
30.30 9.890 LSN 

LSA 
30.64 9,790 GBW 
30.75 9,750 

WNC 
30.90 9,700 WMI 
30.93 9.600 LQA 
31.23 9,600 LGN 
32.13 9,330 CGA 
32.21 9,310 G BC 

32.40 9.250 GBK 
32.50 9,230 FL 

32.59 9,200 CBS 

33.26 9,010 GBS 
33.81 8,872 NPO 

33.98 8.810 
34.50 8,690 
31.68 8,650 

34.68 8.650 

34.74 8,630 

35.02 8,550 
35.50 8.450 

36.92 8,120 
37.02 8.100 

37.80 7,930 

NAA 

WSBN 
W2XAC 
W2 XC U 
W9XL 
W3XE 

W2XV 

W BX AG 
W4XG 
W3XX 

WOO 
W2XDO 
WOO 
PRAG 

PLW 
EATH 

IIAA 
DOA 

Address and Schedule 

Nnrdeleh, Germany. Time 
signals, 7 a.m., 7 p.m. 
Deutsche Seewarte, Ham- 
burg. 

Wellington, N. Z. Tests 3- 
8 a.m. 

Bandoeng, Jaya. Works 
with Holland and France 
weekdays from 7 a.m.: 
sometimes after 9:30. 

Lawrence. N. J. 
Sydney. Australia. 1 -7 a.m. 
Kootwijk, Holland. 
Isolims, Calif. 
Buenos Aires, Argentina. 
Rugby. England. 
Nauen. Germany. P r e s s 

(Code) daily: 6 p.m., 
Spanish: 7 p.m.. F]n- 
llsh; 7:50 p.m.. German: 
2:30 p.m., English: 5 
p.m., German. Sundays: 
6 p.m.. Spanish: 7:50 
p m., German; 9:30 p.m.. 
Spanish. 

Rugby, England. 
Buenos Aim. phone to 

Europe. 
Buenos Aires. 
Rugby. England. 
Agen. France. Tues. and 

Fri.. 3 to 4:15 p.m. 
Deal. N. J. 
Deal. N. J. 
Buenos Aires. 
Bergen, Norway. 
Drummondville, Canada. 
Rugby. England. Sundays 

2:30 -5 p.m. 
Bodmin, England. 
Paris, France (Eiffel Tow- 

er). Time signals 4:56 
a.m. and 4:56 p.m. 

Rugby. England. Transat- 
lantic phone. 

Rugby. England. 
Cavite (Manila). Philip- 

pine Islands. Time sig- 
nals 9:55 -10 p.m. 

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

S.R. "Leviathan." 
Schenectady, New York. 
Ampere, N. J. 
Chicago. 
Baltimore. Md. 12:15 -1:15 

p.m.. 10:15 -11:15 p.m. 
Radio Engineering tab.. 

Long Island City, N. Y. 
Dayton. Ohio. 
Miami. Fla. 
Washington, D. C. 
And ther experimental 

stations. 
Deal, N. J. 
Ocean Gate. N. J. 
Ocean Gate, N. J. 
Porto Alegre, Brazil. 8:30- 

9:00 am. 
Bandoeng. Jaya. 
Vienna- Austria. Sinn. and 

Thun.. 5:30 to 7 p.m. 
Tokyo, Japan. Tests 5 -8 

a.m. 
pschents, Germany. 1 to 

2 p.m. Reirhtahat.aentra- 
IamL Berlin. 

(Continued on next page) 

"STAR" SHORT WAVE BROADCASTING STATIONS 
The following stations are reported regularly by 

many listeners. and are known to be an the air during 
the hoots stated. Conditions permitting. you should 
be able to hear them on your own short -wave receiver. 
All times E.S.T. 

G58W. Chelmsford, England. 25.53 metes. Monday 
to Saturday I:45 p.m. to 7 p.m. Signs off with the 
midnight chimes of Big Ben In 

11V1 Vatican City. Daily S te 5:15 a.m on 19.83 
metas; 2 te 2:15 p.m. on 50.26 meten; Sunday 
5 te 5:30 a.m. on 50.26 meten. 

VK2M E. Sydney. Australia. 31.28 meters. Sunday 
rnino from 1 to 3 a.m.; 5 to 9 a.m.; and 9:30 to 

I1ä0 a.m. 

VK3ME, Melbourne. Australia. 31.55 meters. Wednes- 
day and Saturday, S to 6:30 a.m. 

Pointelse, France. On 19.68 meten. 9:30 a.m. to 
12:30 p.m.: en 25.16 meters, from 1 to 3 P.m.; and 
on 25.63 meten from 4 te 6 p.m. 

Kenigs.Wusterhausen, Germany. On 31.38 metes daily 
Iron 8 a.m. to 7:30 p.m. 

HKD, Barranquilla. Colombia. On 51.4 meters. Mon- 
day. Wednesday and Friday. 8 to 10:30 p.m.: Sun- 
day. 7:45 to 8J0 p.m. 

VE9G W. Bowman,. !Ile. Ontario. Canada. 25.42 meters. 
Iron I to 10 p.m. 

HRS. Tegucigalpa. Honduras. 46.62 meters. Monday. 
Wednesday. Friday and Saturday. 5 te 6 and 9 te 
12 p.m. 

T14. Bend's, Costa Riga, Central America. 29.3 me- 
ters. Monday and Wednesday. 7:30 to 8:30 p.m.: 
Thursday and Saturday. 9 te 10 p.m. 

XDA. Mexico City. 25.5 meten. Daily. 3 te 4 p.m. 

F31CD, Chl -Has. French Indo -China. 49.1 meten. 
Daily from 6:30 te 10:30 a.m. 

RVIS. Khaearenk, Siberia. 70.2 motors. Daily from 
3 to 9 a.m. 
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,s2 

3f Y 
38.00 7,890 

38.30 7.830 

38.60 7,770 

(Continued from preceding pugel 

Experimental and Commercial Radio -Telephone 

rjJ 

VPD 
IIAA 
PDV 

FTF 
PCK 

39.15 7.660 FTL 
39.40 7.610 H K F 

39.74 7,520 CGE 

Address and Schedule 
Suva, Fiji Islands. 
Tokio, Japan (Testing). 
Kootwijk, Holland, after 9 

cm, 
Sie. Assise, France. 
Kootwijk. Holland. 9 a.m. 

to 7 p.m. 
Ste. Assise, 
Bogota. Colombia. 6 -10 p.m. 

p.m. 
Calgary. Canada, Test ing, 

Tues.. Thurs. 

eei 
g¿ 

; 43 0 
43.80 
44.40 
44.99 

45.50 

46.05 
62.90 

98.95 3,030 VE9AR 
53.25 5,6301 WDDP 
86.00 3.490 ( WSDE 

WSDB 
KGUK 
KGUF 
KGUC 
KGUL 
KGUG 
KGUA 

53.53 5,800 ) W130 
94.52 3.170 ( KDO 

KOM 
KMP 

Saskatoon, Sask.. Canada. 
Atlanta. Ga. 
Tuscaloosa. Al... 
Jackson. Miss. 
Shreveport, La. 
Dallas, Tex. 
Fort Worth. Tex. 
Abilene. Tes. 
/De Springs, Tea. 
1L1 Paso. Tee. (comern 

Air Transport Lines.) 
Aurora. Ill. 
Iowa City, Iowa. 
Dee Moines, Iowa. 
Omaha, Nets. 

=r 
..- t J Address and Schedule 
6,860 K EL Ilolinas, Calif. 

Radio Vitus, Parts. Frame. 
3 p.m. 

6.840 CFA Drummondville, Canada. 
6.753 W N D Deal, N.J. 
6.660 F8K R Constantine, Algeria, Mon., 

Fri., 5 p.m. 
H K M Ilogota, Colombia. 9 -11 

p.m. 
6.560 RFN Mosrow, U.S.S.R. (Russia) 

2 a.m. -4 p.m. 
6.515 WOO Deal, N. J. 
4,770 2L2XX Wellington, New Zealand. 

4-11 a.m., 

Airport Stations 
KRF 
K M R 
KQE 
K DC 
KDD 
KKO 
K1E 
KFO 
KRA 
KDD 

54.00 5.560 ) WAEF 
96.77 3.100 ( WAEE 

WAED 

9.75 to 5 meters -60 to 80 megacycle.. 
5.96 to 8.18 meters -48.5 W 50.3 megacycles. 
6.52 to 7.14 meters -42 to 46 megacycle.. 

W8XF The Goodwill Station. Pon- 
tiac, Mich. 

W8XL ','GAR Broadcasting Co.. 
Cleveland Ohio. 

6.89 43.500 W9XD Milwaukee Journal, Mil- 
waukee. Nis. 

W3XAD Camden, N. J. (Other ez- 
l.'rlmental television per- 
mits: 48,500 to 50,300 
k.c., 43,000- 46,000 k.c.). 

101.7 to 105.9 meter. -2.850 to 2,950 ke. 
WIXAV Short Wave & Television 

Corp., Roston, Mass. 1- 
2. 7:30 to 10:30 p.m. 
dally es. Sun. Works 
with WIXAC 10 -11 p.m. 

W2XR Radio Pictures, Inc., Long 
Island City, N. Y. 4 to 
10 p.m. ose. Sundays. 
Silent 7 -7:30 Sat. 

63.00 
83.13 
63.79 
72.87 
74.72 

92.50 
95.00 
96.03 
97.53 

Stations 

Y 
_L 
óJ Address and Schedule 

4.760 Radio Lt. Parie, France. 
4.750 WOO (kran Cate, N. J. 
4.700 WIXAB Portland, Me. 
4.116 WOO Deal, N. J. 
4.105 NAA Arlington, Ya. Time sig- 

nais. 9:57 -10 pm.. 11:57 
a.m. to noon, 

3.258 W9XL Chicago, Ill. 
3.158 PK2A0 Samarang, Java. 
3,124 WOO Deal. N. J. 
3,076 W9XL Chicago, III. 

Motala. Sweden. II:30 
a.m. -noon. 4 -10 p.m. 

i.ineoln, Nef,. 
North Platte. Neb. 
Cheyenne, Wyo. 
Rock 

it Lake City, Utah. 
Elko, Nevada. 
Reno. Nevada. 
Oakland, Cales. 
Boise, Idaho, 
Paseo, wash. Macina 

Lime). 
Newark, N. J. 
Camdan, N. J. 
Harrisburg, Pa 

Television Stations 

Ale 

105.9 2.s33 W6XAN l.. .ts., 
W7XAB Spokane, Wash. 

105.3 to 109.1 meters -2.750 to 2.850 kc. 
WIXAB Columbia Mondrasting 

System, 4 8 5 Madison 
Ave., N. Y. 8:00 -10:00 
p.m. 

W2XBO Long Island City. N. Y. 
W9XAA Chicago. Ill. 
W9XO Lafayette. Ind. 60 holes, 

1,200 r.p.m. Tuesday. 
and Thursdays, 2:00 p.m., 

108.8 2.758 VE9CI 
e:00 p.m., 10:00 p.m. 

. Ont 136.4 to 142.9 meters -v 100 toLondon 2.200 
Ont -, Canada. 

W2XBÚ National Broadcasting Co.. 
New York, N. Y., 1,208 
R.P.M., 60 lines deep, T2 
wide. 2 -5 p. m.. 7 -10 
p.m. er. Sundays. 

Radio Pictures. inc., Long 
Island City. N. Y. 48 and 
GO ne. . 7 i 

Wave- Frequency 
length (Kits- Call 

Ulster') eyoles) Letter. 
121.5 2,470 KGOZ 

KGPN 
WPDZ 
WPDT 
WPEC 
KGPI 
WPDP 
KGPD 
KGPM 
WRDQ 

122.0 2,458 WPDO 
WPDN 
WPDV 
WRDH 
WPDR 
WPEA 

122.4 2,450 WPDK 
WPEE 
WPEF 
WPEG 
KGPH 
KGPO 
KGPZ 

Location 
Cedar Rapids, Ia. 
Davenport, Ia. 
Fort Wayne, Ind. 
Kokomo, Ind. 
Memphis, Tenn. 
Omaha, Neb. 
Philadelphia, Pa. 
San Francisco, Cal. 
San Jose, Cal. 
Toledo, Ohio 
Akron, Ohio 
Auburn, N. Y. 
Charlotte, N. C. 
Cleveland, Ohio 
Rochester, N. Y. 
Syracuse, N. Y. 
Milwaukee, Wis. 
New York, N. Y. 
New York, N. Y. 
New York, N. Y. 
Okla, City, Okla. 
Tulsa, Okla. 
Wichita, Kans. 

W2X R 

WAEC 
WAEB 
WAEA 
KGTR 
KM' 
KSW 
KSX 
KG PL 
KGTJ 
KSI 
KGTD 
KST 

Pittsburgh, Pa. 
Columbus, Ohio. 
Indianapolis. Ind 
St. Louis, Mo. 
Tulsa, Okla. 
Amarilla. Tex. 
Albuquerque. N. M. 
Kingman, Aria, 
Las Vegas, Nee. 
Loa Angeles, Calif. 
Wichita. Kan. 
Kansas City. Mo. (Trans - 

tYmthanW Air Train. 
DOM. 

W3XAD R. C. A. -Victor Co., Inc.. 
Camden. N. J. 

W2XCW Schenectady, N. Y. 
W8XAV Pittsburgh Pa. 1.200 R. 

P.M.. 60 holes. I:3n- 
2:30 p.m., Mon, Wed.. 
Frl. 

W9XAP Chicago. III. 
Kansas State Agrlrult oral 

142.9 to 150 meter -2,000 to 2,100 eke. 
Manhattan. Kam. 

15 
W2XAP Jersey City. N. J. 
W2XCR Jersey City. N. J. 3 -5, 6 -9 

W3XK Wheaton. Ìaryland. 10:30 
p.m.- midnight car. Sun. 
Narks with W3X.1. 

W2XCD Pascale. N. J. 2 -3 p.m. 
W8XF The Flooslw it Station, Pon- 

tiac, 
142.9 to 150 meters -2,000 to 2,100 

Minh. 

W9XAO Chicago, III, 
W9XAA Chicago, Ill, 

Police Radio Stations 
Wave- 
length 

(Meier') 
122.8 

Frenoet ry 
(Kilo. Geil 
eyyelee) Letten Location 

2,442 KGPX Denver, Col. 
WPDF Flint, Mich. 
WPEB Gr'd Rapids, Mich. 
WMDZ Indianapolis, Ind. 
WPDL Lansing, Mich. 
WPDE Louisville, Ky. 
KGPP Portland, Ore. 
WPDH Richmond, Ind. 

123.4 2,430 WPDI Columbus, Ohio 
123.8 2,422 KSW Berkeley, Cal. 

WMJ Buffalo, N. Y. 
KGPE Kansas City, Mo. 
KGPG Vallejo, Cal. 
WPDW Washington, D. C. 124.1 2,416 KGPB Minneap'lis, Minn. 
WPDS St. Paul, Mina. 

124.2 2,414 WPDY Atlanta, Ga. 
KGPS Bakersfield, Cal. 
WC K Belle Island, Mich. 
WPDX Detroit, Mich. 
WRDR Grosse Point Vil- 

lage, Mich. 

Wave- Frequency 
length 

(Meter) 
(Kilo- 
ycles) Letters Location 

124.2 2,414 WMO Highland Park, 
Mich. 

KGPA Seattle, Wash. 
WPDA Tulare, Cal. 175.15 1,712 KGPJ Beaumont, Tex, 
WPDB Chicago, Ill. 
WPDC Chicago, Ill. 
WPDD Chicago, Ill. 
WKDU Cincinnati, Ohio 
K V P Dallas, Tex. 
KGPL Los Angeles, Cal. 
KGJX Pasadena, Cal. 
WPDU Pittsburgh, Pa. 
KGPC St. Louis, Mo. 

189.5 1,574 WRDS E. Lansing, Mich. 
W M P Fram'gham, Mass. 
KGPY Shreveport, La. 

1123 257 WBR Butler,,Pa. 
WJL Greensburg, Pa. 
WBA Harrisburg, Pa. 
WMB W. Reading, Pa. 
WDX Wyoming, Pa. 

Marine Fire Stations 
187.81 1,596 WRDU Brooklyn, N. Y. 

WKDT Detroit, Mich. 
WCP New York, N. Y. 

192.4 1,558 WEY Boston, Mass. 
KGPD San Francisco, Cal. 
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LETTERS FROM S W FANS 
TUBE OR NOT TO BE 

Editor, SHORT WAVE 
Having noticed you 

Electric 216A transnd 
you some of my perso 
tubes. 

Recently I acquired 
using them in a single 
witting circuit, and t 
better than the 210, I 
was only using them 
first one I put 9 volt 
on the plate and the 
and the only reason t 
I had too much filam 
put the other tube in 
set seemed to jump i 
I ran the filament do 
volts. I increased po 
son 250 watt power 
600 volts on the 216A 
I then used the tube 
I was doing some re 
and accidentally brok 
of the calamity, or ra 
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(Thanks, Forrest, for the brick -bat and we 
certainly do like to get them once in a while, 
beeanise editors are liable to get swelled heads 
if they reccire laudable letters all the time. 
In self- defense, however, let us hasten to ex- 
plain that the short ware art is progressing 
so rapidly that unless we show you readers 
exactly what the manufacturers are doing, we 
earnestly believe that we are falling dozen on 
the job. You will notice that unlike other radio 
publications, we insist that the manufacturer 
gire you readers 100 per cent dope on the in- 
side of the set, including roil specifications, etc. 

Referring to the calibration of ware meters, 
we hope to have an article on this soon. - 
Editor,) 

NOT SO GREEN! 
Editor, SHORT WAVE CRAFT: 

Well, here is the first letter I ever wrote to any 
magazine. I want to tell you about the first radio 
receiver I ever built. Yep, I mean the DOERLE 
Receiver; I had to get started some time. I 
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 I found what I 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, WIXAZ. 
WSXAL, WBXK, W9XF, REF, VE9JR, WOF, 
RV15, VK2ME, W2XBJ, VE9DR, W9XAA. I have 
received station FSICD at Saigon every morning 
for the nest three weeks; not bad. I think. I'll 
say '11 .wishing SHORT WAVE CRAFT a long 
and 7rosperous life. 

Yours truly, 
A. P. VENTURA. 

637 Porter St-, Vallejo, Calif. 

(Congrats, ".4. P.." and trelrome to the ranks 
of the short ware wrecking crew. Not so bad 
at all, we assure you, for a greenhorn in short 
wares. As a matter of fact, soute of the old 
hands may find that they can learn something 
from you. Keep up the good work and here', . 

hoping you go broke in buying short ware 
parts. -Editor.) 

OH! OH! 
Editor, SHORT WAVE CRAFT: 

Would you he interested in helping an enthu- 
siastic beginner? You will do so if you will 
be so kind as to publish this letter in a future 
issue of SHORT WAVE CRAFT. I would like 
some "ham" (or "hams ") to write nie describ- 
ing a 4, 5 or 6 tube short wave receiver (A.C.) 
which they have built and operated with good 
results. I built a two -tube battery set which 
"percolated." hut I could only get WOO. Deal, 
New Jersey. Well, anyway, I feel I'm pro- 
gressing. By the way, the circuit I used was 
Mr. Doerle's. I will appreciate It very much 
if you will publish this. 

Very truly yours. 
Allison Staples, 
17 Cushing Ave., 
Nashua, N. II. 

(Not so hot, Allison, and it seems time that 
someone took you in hand and showed you how 
to fix up Your set so that it will percolate 
properly. There must he something wrong with 
the "carburetor." Rut seriously. we hope that 
some of your neighbors will read this and get 
your set to work.- Editor.) 

THIS MAKES US BLUSH 
Editor, SHORT WAVE CRAFT: 

I am sure getting the mail from the fans 
that read SHORT WAvE CRAFT magazine, after 
they have read my letter in the Aug.-Sept. of 
of 1931 in "Among the (lams" department. But 
I hereby like to say that I will be very glad 
if some of the foreign readers of "S. W. C." 
will write me. 

I should have stated that before as your 
magazine is no place for such letters as I am 
writing. But anyway I am writing you because 
I know that I will get the results that I wish 
to get for "S. W. C." has good readers that 
know their business. Most of the letters I re- 
ceive from the "Swappers" of "S. W. C." are 
very interesting and have lots of good informa- 
tion. I am a subscriber to the following maga- 
Sines: Radio Craft, SHORT WAVE CRAFT and 
Trbrision News, besides a few of the (terns- 
back hooks. All these are valuable to me as 
besides graduating from a very good radio 
school (which is the R. C. A. Institute. Inc.) 
I get the rest of my radio dope out of these 
Gernsback publications, as these publishers 
know their business. There are quite a few 
radio magazines in circulation, They all claim 
that they are best but the best and the lender 
of all are the magazines that are published by 
Hugo Gernsback and his associates, as they 
give real radio dope and no bunk as others do: 
that is why I don't like other magazines as they 
publish that which Gernsbnck publishers have 
published months ago. 

Gernshnck publishers are always first to give 
the latest findings in radio and so I wish them 
success and also like to see them keep up their 
very good work. In conclusion please let me 
say that I predict that the SHORT WAVE CRAFT 
is going to be a monthly publication as the sub- 
scribing list is going upward very rapidly. Now 
let me suggest that those that write me or 
other fellow "Swappers" put their addresses 
very plainly as I received quite a few letters 
and can't answer them as I am confused about 
'heir addresses. Some of them might be dis- 
appointed by not receiving an answer but that 
is not my fault. But any way I thank them 
all that have written me, and do hope to hear 
from some foreign readers of "S. W. C." I also 
wish the president of the International Swap- 
pers Radio Club success in his drive for mem- 
bers of this club; incidentally, his name is 
Eugene C. Miller, 15; N. Main St., Three 
Rivers. Michigan. So I request those who have 
not joined this club yet. to please do so at once 
as pretty soon the eluh's album will be passed 
around to each member of this International 
Swappers Radio Club, for inspection anti for 
putting their own photographs of their radio 
stations as well as their own pictures of them- 
selves. If you do write please state what clubs 
you belong to and also what radio magazines 
you are a subscriber of. Foreign readers of 
SHORT WAVE CRAFT are desired for this club. 
So let Eugene C. Miller of 15;! N. Main Street, 
Three Rivers, Michigan, hear from you. Mr. 
Editor. If not asking you too much please have 
this printed In your worthy magazine, SHORT 
WAVE CRAFT, as I know of no better "Short 
Wave" magazine than this SHORT WAVE CRAFT. 

Thanking you In advance, I beg to remain. 
A steady reader of "S. W. C." 
STANLEY .JOIIN YIIREK, 
72 East 21st St., Bayonne, N.J. 

(Now listen Stanley, please don't write any 
more lettera such as these because if you do, 
you will be reading about an editorial explosion 
because our swelled head may pop off! flow 
about a good -sized brickbat for a change -but 
thanks for your kind toishos. Editor.) 

www.americanradiohistory.com

www.americanradiohistory.com


236 SHORT WAVE CRAFT for AUGUST, 1932 

A Tried and Proven 
SW Adapter 

By ROD PERRY 
Radio Operator, S.S. "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 sufficient 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 broadcasting 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 variable 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 satisfactory with- 
out the variable resistor, it is advisable 
to use one to compensate for any drop in 
battery voltage. 

Any "plug -in" coils can be used that 
will match the plate and tuning con- 
densers, but 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 21A inch form and 
take off a tap at 3% turns. The plate 
coil has 4 turns of number 22 cotton 

Circuit of the suceessfnl short wave 
adapter here described by Mr. 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 great many battery receiv- 
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 fits 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 -Off Insulators 
HERE is a new wrinkle I am using 
at the present time. I 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 rubber or bake- 
lite, 1.5 "x12 "x1/4". 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 "a" on one piece and 
at point "b" on the other piece. This 
may be 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 

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 re- 
ceiving aerial, use a strip of hard rubber 
or bakelite, 1.5 "x6 "x1Q ", as a good sub- 
stitute. These insulators cannot be used 
where there is heavy strain on them. - 
Raymond Stephens, W9GPL. 

How to Photograph 
Your Set 

UNFORUNATELY many people are 
under the impression that taking pho- 

tographs indoors is a difficult and ex- 
pensive job. Such is not the case, for 
some very fine "shots" may be taken with 
an ordinary camera, a 200 -watt electric 
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 
not get closer than 6 -ft., with an ordi- 
nary camera. All light should be exclud- 
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, by keeping the re- 
flector always well behind the camera. 

The film should be 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. Moaals. 
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SHORT WAVE QUESTION BOX 
Edíted by R. WILLIAM TANNER 

\ short wave converter suitable ter use with n l'hileo 11 -tube nuperhet in shown 
In diagram above. 

S -W CONVERTER 
Raymond Banks, Belleville, N. J., asks: 
Q. For a converter circuit suitable for use 

with a Philco 11 -tube Super- heterodyne. 
A. The circuit is given in these columns. A 

'27 I.F. amplifier is incorporated in order to 
properly couple the converter to the low im- 
pedance input circuit of the Philco. This 
converter can be used with nearly all makes 
and models of broadcast receivers. The plug - 
in coils L, II and L2 may be any good make. 
The 1.F. coil L3 should be a regular type of 
broadcast R.F. transformer with primary re- 
moved. The I.F. tuning condenser C4 is n 

Pilot .0005 mf. semi- variable. Oscillation in 
the I.F. stage is prevented by the 1000 ohm 
resistor R4. The detector screen -grid resistor 
Rl is not always needed. If the oscillator 
Ind detector components are not shielded, then 
R1 should he used to reduce oscillator- detector 
coupling. 

VALUE OF CHOKE 
Kenneth Maper, Binghamton, N. Y., wants 

to know: 
Q. If the filter choke in the circuit of the 

power supply, page 314, Feb. -March issue, 1s 

:10 henries or 36 henries as the description 
states? 

A. The value of 30 henries Is correct. 

RESONANCE INDICATOR 
Erie Johnson, Cudahy, Wis., asks: 
Q. What is a reliable resonance indicator to 

use with a 201A Hartley transmitter? The 
plate voltage is 90 volts. 

A. An 0 to 25 ma. milliammeter in the "B" 
positive lead is the best indicator for such low 
power. Tune the oscillator to the required 
wave and note the plate current. Then tune 
antenna circuit until current is highest. It is 
advisable, for the sake of stability, to reduce 
the antenna coupling so that the plate current 
is actually about 85 per cent of its maximum 
value. 

COIL WINDING QUERIES 
Steve Setar, Cleveland, Ohio, wants to know: 
Q. In regard to the receiver circuit shown 

on page : 13, April issue, are the tieklcrs wound 
on the same form as the secondaries, or on 
another form placed within the secondaries? 

A. They are wound on the same form, with 
spacing of about 1,4 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 coils are 
close- wound. 

509. 305 
(100MA. 410oMA. 

\ 
ItOV.,At 

2.5 
2MF. 45F 4MF 

600V. 450V. 450V. 

5V. ELECTRAD TAU VOLT 
75 WATT 2Q000 OHM 

RESISTOR, 5TA VS 

4220 

+100 

+75 

+22 

Power supply circuit suitnhle for use 
with short Tvnve receiver. 

POWER SUPPLY HOOK -UP 
Thomas Burr, \lnlin, l'a., writes: 
Q. Can you give me the circuit of a power 

supply to use with the receiver on page 304, 
Dec., 10:10 -.Jan., 1931, issue? 

A. The circuit appears in these columns. 

SPACING BETWEEN GRID AND 
TICKLER COILS 

Harold Gruber, Cincinnati, Ohio, writes as 
follows: 

Q. When winding coils. what spacing should 
be used between tickler and secondary or grid 
coil? 

A. The spacing will depend upon the detec- 
tor plate voltage, the vnluc of the grid -leak 
and condenser, the number of tickler turns and 
the tube. Approximately 1 /16 to M, inch will 
generally be sufficient. The spacing and num- 
ber of tickler turns should be proportioned so 
that the tube will just oscillate at the high 
end of the tuning scale, with the regeneration 
control set at maximum. When this is done, 
regeneration will be very smooth with a mini- 
mum of fringe howl and other noises. 

'22 AS A DETECTOR 
L. I'. Ryan. Mingo .let., Oio, asks: 
Q. Can you publish n circuit using a '22 

screen grid tube as n detector? 
A. A '22 tube is not suitable for use as a 

detector, due to its microphonle behavior. 

BROAD -TUNING AND SUPER - 
REGENERATORS 

C. C. Morris, .\ubundale, Fla., wants to 
know: 

Q. If it is possible to cure the extremely 
broad tuning of the super- regenerative circuit 
described in the Oct.-Nov. issue? 

A. Broad tuning is a characteristic of super - 
regenerative circuits. This is one of the rea- 
Vllils they are used on the very short waves. 
where ordinary short wave sets are too critical 
for operating convenience. 

Q. Could a stage of R.F. be added to in. 
crease selectivity? 

A. An R.F. stage can easily he added, hut 
even this does not increase sekrtirffy to any 
great extent. 

"MOPA" TRANSMITTER DIAGRAM 
Douglas Wood, Nixon, Ontario, writes this 

department: 
Q. Will you publish an MOFA (master oscil- 

lator -power amplifier) transmitter circuit, using 
'50 tubes in the power amplifier and '71A's in 
the oscillator. both of which are I' -l'? 

A. The circuit is given on these pages. 
Q. Can loop lulation be used for phone 

work with this circuit? 
A. It could, but is not advisable. since such 

modulation causes distortion and "wobulation" 
or frequency modulation. 

TO 
FEEDERS 
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Marter oscillator -power amplifier transmitter circuit using '71A and So tub: -s. 
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G. LEONARD WERNER 
G.- LEONARD WERNER, design engineer of 
Blair- Radio Laboratoriet4` Specialist on 

transmitters. In 1918, Werner built his first 
amateur transmitter. Ile was one of the early 
experimenters in Brooklyn, N. Y., way back 
when radio was called "wireless," and he and 
bis "gang" kept the air waves cluttered with 
dots and dashes. 

G. Leonard Werner, 
well - known N e w 
York radio engineer, 
who has specialized 
in the design of 
short -wave transmit- 
ters. Mr. Werner 
first operated an am- 
ateur short -wave sta- 
tion in Bethlehem, 
Pa., under the call 

3HC. 

In 1922, under the call of 311C, Werner 
operated an amateur station in Bethlehem, Pa. 
He was one of the first amateurs from this 
section of the country to communicate with 
the West Coast on extreme low power. After 
considerable experimentation with a simple Col - 
pitt's circuit, employing a 201 tube (with 90 
volta of "B" battery), be established inter- 
mittent communication with Oakland, Calif. 

About five years ago, Werner became asso- 
ciated with Ii. C. Blair, who was then quite 
well known as the manufacturer of the high- 
quality, resistance- coupled Blair receiver. \Ver- 
ner and Blair decided to manufacture custom - 
built amplifiers and transmitters for every type 
of work. 

Werner bas concentrated his efforts on the 
design of amateur and commercial transmitters. 
He is the designer of the Universal Phone -C.W. 
Transmitter described in the present issue of 
SHORT WAVE CRAFT. At the present time he 
is doing advanced research work on ultra -short 
waves in conjunction with light waves, and 
he is also doing special experimental work in 
connection with the physics department of Co- 
lumbia University. Mr. Werner is a graduate 
of New York University. class of 1924. his 
amateur call letters are W2l'N. 

JEROME GROSS 
JEROME GROSS, better known as "Jerry" 
to hundreds of amateurs and experimenters 

not only in America but even in foreign climes. 

SHORT WAVE CRAFT for AUGUST, 1932 

has built up an excellent custom -made radio 
business in New York City. Jerry's first short- 
wave transmitter was tackled in 1108 and was 
used for demonstrating "wireless" telegraphy 
to a science class in a school. This set was 
entirely bonne- constructed, including the % -inch 
spark coil. 

In the course of the next few years dozens 
of transmitters were constructed up to the 
use of the vacuum tube. 

At this period GJ was used as the call, a 
license being unnecessary at that time. 

Jerry has been actually engaged in the de- 
sign and construction of short -wave equipment 
for the last ten years, having marketed some 
of the first equipment of its kind in the coun- 
try. To date the score -card shows the con- 
struction and design of over several thousand 
transmitters, including everything from '99's 
to 5 K.W. tubes. 

Jerry's amateur call is now W2AAE; he's 
at present conducting the Gross Radio Co., de- 

voted exclusively to catering to those inter- 
ested in short Waves. Besides the store and 
trail order business, he conducts a laboratory, 
which has placed within the reach of the 
average amateur short wave apparatus com- 
mercial in appearance and operation. 

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

W2AAE. 

A 30 Watt Transmitter 
By ROBERT M. LACEY 

(Continued from page 226) 
the two outside ones. Tip jacks may now be 
inserted in place of these binding posts for use 
as a plug -in connection for the center- tapped 
grid coil of the oscillatory circuit. 

The remaining posts are connected to the 
"B" negative of the filter and to the center tap 
of the Ty, volts oscillator filament winding. 

The above mentioned posts are now com- 
pletely wired to accommodate a transmitting 
key. 

A 10,000 ohm transmitting grid leak is now 
connected between the center tap for the oscil- 
lator grid coil and "B -." The grid prongs of 
the two sockets now intended for the oscillator 
tubes are connected direct to the two outside 
binding posts or tip jacks. 

Originally, directly in front of the two sock- 
ets we have now connected as oscillators, there 
was a grid leak mounting, the spring recep- 
tacles of which are removed and binding posts 
installed in their place. These two. binding 
posts are now in turn connected to the plate 
prongs of the two oscillator tube sockets and 
these will form the connections to the plate 
circuit inductance of the oscillator. The center 
point of this coil is connected to the "B" plus 
lead that we at first taped up together with 
the two leads that originally fed the field of 
the dynamic speaker. 

A by -pass condenser should also be inserted 
between this center tap of the plate inductance 
and B negative, A Sangamo 2,5O0 volt .002 
mf. fixed condenser will serve this purpose. 
There also should be connected in serles and 
across the oscillator filament two more such 
condensers and their center connection also 
connected to "B" negative. 
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The conversion has now been accomplished 
and the outfit is ready for the tubes. Two 2S1 
tubes for the rectifier and two 210 or 510 as 
oscillators are employed and the plate tank 
circuit collided to an antenna system. 

The only additional equipment necessary for 
this outfit is a tuning condenser for the tank 
circuit, which is connected directly across the 
oscillator plate inductance. Such a condenser 
may be secured for an investment of less 
than $2. 

As will he seen in one of the photographs, 
the center -tapped grid coil may be wound on 
a one -Inch piece of Bakelite tubing long enough 
to fit phone tips for the three phone tip jacks 
previously installed where the binding posts 
were originally installed on the chassis. The 
turns on this coil depend, of course, upon 
which amateur hand the transmitter is intended 
to work in. The same applies to the tank 
circuit inductance. 

The grit coils for the various amateur bands, 
all wound on Bakelite tubing with an outside 
diameter of one inch, should have the follow- 
Intl specifications: 

Seventy -two turns (of No. 32 S.S.C. magnet 
wire) center- tapped for the 3,500 Ice. hand, 40 
turna of No. 28 D.C.C. magnet wire for the 
7,000 kc. hand and 10 turns of No. 28 D.C.C. 
center -tapped for the 1,400 kc. band. 

When using the regular coil -form for the 
plate tank Induct a aces, the following specifica- 
tion may be followed, using % -inch copper 
tnbin formed on a round form such as pipe or 
wooden dowel; the diameter as follows. 

(Continued on page 252) 
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tboce- Bottons view of Kolster power amplifier with conver- 
sion connections anode for transmitter. 

1.eft- Origina1 circuit of Kolster power amplifier and loud speaker. 
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First Prize Winners 
bleat ('rise Winner -Louis P. Mulgret. 

(Continued from page 210) 

are used throughout the converter : a Ilammer- 
lund MC -140.M for tuning purposes, a Pilot 
J -23 for controlling oscillation, and a Pilot J -5 
for coupling to the antenna. Incidentally, it 
might be added here that the J -5 midget con- 
denser must be slightly altered to reduce its 
capacity when the converter is used with a 
large antenna as found on ships. This altera- 
tion Is done by simply removing the kern spac- 
ers holding the stator plates in place and 
replacing them with fko" spacers. Both stator 
plates are put together as one and the con- 
denser reassemblm,l. That is all. The rotor is 
left as before, with its three plates. In this 
way, the condenser is not damaged, and, while 
now having the desired small capacity, can be t quickly restored to its original construction. 
If this change is not made, the setting of the 
condenser will be critical wth a large antenna 
and it will have to be left o'. n In order to 
obtain oscillation at every point on the tuning 
dial. After the change, oscillation is smooth 
and the antenna -coupler acts more like a ver- 
nier adjustment, its intended function. The 
required ');" spacing was obtained by using 
two small knurled round 6/32 nuts end to end 
of the type found on the midget condenser 
screw -ends. The same five plate midget must 
be insulated from the chassis with fiber bush- 
ing washers both inside and out. The remain- 
ing two condensers are mounted directly to 
their respective panels. 

.0001-MF. 

J 
1-5 

5 MEG. 

o0014- 
MF 

R.F.C. 

.0001-MF. 

/PLUG 
ON ENO OF 

CABLE 

GAL 
LIGHT 

F 

SWatH 
G 

*H-iritag diagram of Mr. Nnigret's S.W. 
Convert er. 

An 85- millihenry radio -frequency choke coil 
Is inserted in the plate lead to keep ILE. cur- 
rents where they belong. Three tube-base phut - 
In coils sere used to cover the three most useful 
and popular high frequency bands, giving the 
converter a range of from 14 to 100 meters, 
approximately. 

Connecting the Adapter 
Using the chassis as the "A" plus side of 

the filament supply eliminates much of the 
wiring and also automatically grounds the con- 
verter. If it is found necessary to tls' an 
additional ground connection, it can easily be 
mummie by running a wire from the most conven- 
ient screw on the chassis to the ground bind- 
ing post of the receiver. Excluding the cable, 
just about one foot of wire was used to make 
all connections. 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 audio trans- 
former primary for the plate voltage. Tills 
may be accomplished in two ways: first, by re- 
moving the detector tube from the receiver and 
plugging t io cable in its socket. This method, 
while being the simpler of the two, soon be- 
comes Irksome and not so good for the socket. 
So a compromise was effected and the follow- 
ing method (Mg. 7) decided upon: a separate 
live -prong socket to accommodate the five -prong 
cable plug was amounted in a convenient spot 
not far from the rece'iver's detector. Three 
wires were attached to this socket : the two 
leads from P` and b' were connected to the 
ship's General Electric AA -1400 detector- ampli- 
fier, which has five handy terminals on each 
end. The remaining lead from P on the socket 
was attached to any point on the tickler re. 
versing switch, or either of the two tickler 
binding posts on the panel. In this manner, 

ROYAL, 
SHORT WAVE RECEIVERS 

Short wave receivers come and go, but the 
ROYAL Model RP has passed the severe test of ROYAL MODEL RP 
time with flying colors. It has been accepted 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 completely overshadow.. 
any other sets in the low priced field. Considering results obtained it is the most economical. 
Every day it piles up new records for distance, volume, and ease of operation. Remember! the 
outward appearance may be copid, and extravagant, baseless claims may be made by irrespon- 
sible companies. but the final proof of superiority of the ROYAL. lies in certification by owners 
of repeated, consistent reception of French. Italian, New Zealand, African, Asian, South 
American, and many other stations. No idle boasting on our part! World -wide reception 
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 regeneration control makes tuning remarkably 
easy. This set tunes from 14 to 550 meters. A ape - 
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 

Special .. $ 13.95 
Set of MATCHED RCA $2 55 Licensed Tubes W 

Set of BURGESS Batteries 
,t (including three full sized $5.45 45 volt "B "a) P 

SET $20.95 COMPLETE 'P 
It pays to buy the best! 

SPECIAL A.C. MODEL Uses a 258 (the new variable -mu pentode) and a 247. 
To be used with the model EF Power Supply or can 

be operated on any good short wave power pack delivering 275 volta and 21/2 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 3 ! SPECIAL 
Brunswick Short Wave Converters 

Only through our tremendous cash buying Dower 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.) Completo 
in original factory sealed cartons with two Brunswick 224 tubes. 

Regular Price, $39.50 SMI 
Y 0e95 

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. 

BATTERY MODEL RF 
t'ses the new 234 pealed. RF amplifier. a 232 screen- 

grid detector and a 233 power i i-ni ate amid :tier. 
KIT. $14.95 Tubes, $3.75 Batteries, $5.45 

SET. $18.95 COMPLETE. $26.75 

POWER PACKS 
MODEL EF -For use with 
receivers RPAC and RFAC. 
trace a 250 rectifier tube. 
Encased In a neat metal cab - 
net. For 110 volt 60 cycle. 

SI.erlally designed for noise- 
.g short wave operation. 

KIT. $12.45 $14.95 

MODEL PB -For any tram- 
mit ter using 215 tubes. lie - 
licers 21 volts and 350 volts 
at 100 mils. By using a 
Voltage divider this park can 
br used to furnish lsower to 
so AC broadens( receiver. 
i :n t it on cadmium plated 
metal chassis. 
SPECIAL. $9.95 KIT. $7.95 
MODEL PE -t'ses two 281 
tubes output. i. 610 volts DC 
st 170 mils and 71/2 volts o.t. 
nr 3 alors. For any trans- 
mitter along up to three 
210'5. $17.95. KIT. $12.95 

AC MODEL RFAC 
l'sts two - 

Irower Deuo_, 
1o 

KIT. $17.95 

TUBES 
Genuine RCA licensed tubes. 
Fully guaranteed against any 

deice, for three months. 
These are peed tubes! 

112A . . . $0.75 
201A... .35 
224 .75 
230 .80 
233 1.45 
237 .90 
245 .55 
280 .50 
239 1.40 
171A .45 
210 1.45 
226 .40 
231 .80 
235 .84 

238 ....51.40 
247 80 
281 ... 1.35 
282 .... .75 
199 .... L30 
222 .... 1.50 
227 .... .50 
232 .... 1.25 
236 .... 1.40 240.... 1.60 
250 .... 1.95 
234. . 1.45 
246 .. .90 

Bald. In llesdi. hones $5.45 
Klwouil Phones 1.45 
Italdwin Loudspeaker ('nits 1.25 
Erprrs Imported Headset s. 1.75 
('hone Plugs .25 
Kenos Hand Mirmphnnt s 2.95 

ORDER NOW! 
All above prices include Government TAX 

20% DEPOSIT REQUIRED WITH ALL 
ORDERS 

Money Back If You Are Not Entirely 
Satisfied 

5m pentwlr 
a 
nd a IT 

Designed for me with 
-r p.n -6 model EI'. 

SET. $21.95 Tubas, $2.55 

ACCESSORIES 
Shielded Filament Transformers. All 
windings center tapped. Good regu- 
lation. 
2'4 volts at 10 amps $1.25 
6.3 volts at 4 amps $1.45 
7'4 coite at 4 amis $1.45 

10 volts at 4 amis $2.25 
21/2 volts at 10 anma. and 2% 

at 4 amps $1.95 

BURGESS BATTERIES 
Iity Cells. 40e; 4% volt C. 31e; 
!!% volt C. 95e; Standard 45 volt 
1: Battery. $1.35: Heavy duty. $2.00; 

Transmitting Kry. $1.25. 
Signal Brasa Base Key. $2.25. 

IOTAL Porcelain Ree-hive stand -off 
insulators. Similar to GR, 10e each 
9 l dux.; Solid enameled serial wire: 
No. 12, 100 ft.. 60e; 200 ft. $1.25; 

No. 14: 45c. 90e. 
Complete stock of PIfAiT parts and 

sets at lowest prices. 

OUR PRICES ARE LOWEST 
we can supply your entire radio needs at lowest 

wholesale priers. .lust send us your whole order men- 
tioning catalog and page numhrr wherein you find our 
competitors' lowest prices. We will promptly fill your 
order at those prices or lower. Besides saving you 
extra transportation expense you receive the advan- 
tages of our intelligent, experienced service. 

Harrison Radio Co. 142 LIBERTY 
YORK 

De C -10 . a 
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Train Now for New 
RADIO 
0 ) orluirilics 

Get Into a Line Where 
There's Action - 
Every Day -And 

day Every Week 
Be the Boss! 

Right now while hundreds are 
lu:.king for work where there 
isn't any. the radio service 
field can use trained men. With 
the proper training and the 
necessary equipment, you can 
enter this field and make a 
comfortable living. We include 
with our course this modem set 
analyzer and trouble shoo'er 
without any extra charge. This 
piece of equipment has proved 
to be a valuable help to our 
members. After a brief period of training. you can 
take the set analyzer out on service calls and really 
compete with "old linters." We show you how to 
wire rooms for radio -install auto seto -build and install hart -wave receivers- analyze anti repair all 
types of radio seta -and many other profitable jobs 
can be yours. 
Teaching you this Interesting work is our business 
and we have 'weskits] ourselves with every facility 
to help yen learn quickly yet thoroughly. If you 
possess average intelligence and the desire to make 
real progress on your own merits, you will be inter- 
ested in our 

NO -COST MEMBERSHIP PLAN 
Start Ws very minute! Send for full details of tills plan and free booklet that explains how easily 
you eau now co.s n in on radio quickly. Dolt put it off! Write today! Seed Newt 

r 

a Pay- - You 
YOURS 

Maisel extra ant. 
A modern ,et Analyser 

and trouble ,hu,ter. 
Find. .,ht, eeeelee 

the trouble-le. cir- 
cuits and tul.ee -ms- 
sores 

t loudly of cond,n..r.. 
et,. 

L 

Fill Out and Mall Today! 
RADIO TRAINING ASSOCIATION of AMERICA 
Dept. SWC -8, 4513 Raaaaaweed An., Chiaae. 111. 

Gentlemen: Semi me details of your No-Cost t 

Membership Enrollment 
details 

and information o 
how to learn to make real money is radio quick 
Name 

Address 

City State 1 

Don't Fail To See This High -Grade 
Simple 

Code Set 

Adjustable pitch buzzer, nickel plated metal pen, 
mounted on beautifully black molded Makalot ba. s, 

on; Inental Cede relief molded each side of k.c. 
I can be put in binding post to bold faunal. 
pen flashlight battery. threat for practice- signal- 
with wire up to 1000 fart -or grounded and e 

elected to antenna sets an wireless transmitter f, -r 
short distanees-- signal being Veeelved on any libel 
of set-connected to amplifier produces loud signal 
fur group practice. Alden Code Set. Price, 75e 

ALDEN PRODUCTS CO. 
Dept. S Brockton, Mass. 

AMATEUR AND COMMERCIAL 
TRANSMITTERS 

AT LOWEST PRICES 
OUR ENGINEERS DESIGN TO YOUR 

SPECIFICATIONS 

UNIVERSAL 
"PHONE -C W" 

TRANSMITTER 
completely assembled, 

wired, and ready 
to operate 

$70-00 WITH 
TUBES 

(F.O.B. New York) 

BLAIR RADIO LABS. 
18 WAR kLN ST. NEW YORK, N. Y. 
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the detector tube is never removed to use the 
converter, but simply turned off with its rheo- 
stat. The advantage of this system lies In the 
fact that either long or short waves (or both 
together) may be received by simply switching 
either tube on or off. This feature is fully ap- 
prtciated every night by the author when re- 
ceiving weather reports from NAA on 2633 
meters and press from KIT on 47 meters, be- 
Causo both are transmitted simultaneously at 
10 P. M. E. S. T. 

It will be wise to install a 100,000 -ohm re- 
sistor across the secondary of the first audio 
transformer to eliminate "fringe howl" which 
occurs at the "spilling over" point of oscilla- 
tion. This Is easily done on the G -E AA -1400 
amplifier because clips are provided for that 
very purpose behind the center tube. The re- 
sistor already in place there usually is too 
high, being of 2 megohm value. 

A five -prong adapter plug is supplied with 
the Pee -Wee converter to Hake possible the use 
of either four- or five -prong tubes, 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 
being plugged into a four -prong socket. Inci- 
dentally, a type ':t7 automobile tube was found 
to be a very good performer with the converter, 
being a better oscillator than the types '01 -A 
and '30, and also being much less microphonic. 
A dial light is inelnded in the circuit of the 
converter and Is, of course, optional. 

Mounting the tube on the outside of the 
adapter was justified mainly by the resulting 
compactness: but other reasons make this feat- 
ure desirable and It will be appreciated if It 
ever becomes necessary to replace a defective 
tube while copying code It means just the 
difference between missing two or three words 
and missing a whole sentence or even more, 
with the tube inside the cabinet. 

How Metal Box Was Made 
The Pee -Wee measures 4 inches high by 3'A2 

inches wide by 31,12 inches deep and is con- 
structed entirely of 1/16-gauge silver dip finish 
sheet aluminum purchased from Blan- the- Radio- 
Man, New York City. It is made up of four 
suctions. The largest piece forms the top, front 
and bottom of the "cabinet" and is II inches 
long by 31,42 wide. It is lent nt right angles "/ inches from both ends as shown in Fig. 1. 
The two side pieces are of the same size and 
each measures 4% inches long by 3% inches 
wide. The "back door" or "inspection hatch" 
of the converter is a piece of aluminum 4 
inches long by 3% Inches wide and is attached 
to the right side by a small brass binge (1 
inch long by 13/16-inch wide) obtained in the 
ten cent stone. This arrangement greatly facili- 
tates getting at the "works" of the set. 

It was found easier to drill all the necessary 
holes first in the 11 by 3% inch section be- 
fore bonding it. The two side pieces must he 
eut out according to Figs. 2 and 3 to allow 
room for the edges of the coil and tube sockets. 
and should be bent before drilling the suwll 
tapped holes. These are drilled only after the 
sides have been fitted and centered with the 
holes in the top and bottom. All the boles on 
the bent edges of the two side -pieces were made 
with a No. 4 drill and then tapped with a 6/32 
tap drill and wrench also purchased in the 
dine store. This last operation Is very easy 
its the aluminum is soft. The four holes for 
mounting the brass hinge were also bored with 
a No. 4 drill mud tapped for 0/32 screws. All 
the other small holes are 1,4 inch in diameter 
and made with No. 0 drill. 

All the large holes including the two on top 
for the sockets were untie first by drawing two 
enneentric circles of about 3/10 inch different 
diameter with a pair of dividers, and then drill- 
ing small holes all around on the inside circle. 
After this, the pieces were punched out and the 
holes smoothed off with a half round and rat- 
tail 'Ile. The dial light opening was made in 
the same manner. This procedure is rather 
tedious but It does the trick. A large drill or 
n washer cutter obviously would be the correct 
tool to use, but the converter described here 
was built on board ship and facilities were 
quite limited. 

The bending was easily done in a vise. Two 
thin strips of copper or brass should he used in 
the jaws of the vise when bending the alumi- 
num to avoid scratching or scarring it. 

The back door of the adapter is held shut 
by two 6/32 screws which fit into two small 
aluminum or brass angles mounted on the ad- 
joining screws that project from the top and 
bottom. The dial light was mounted in the 
following manner: take a I'ilot pilot -light 
bracket and remove the socket. Screw the 
socket into one side of another small angle - 
pice. The other hole in the angle -piece at- 
taches to the right -hand mounting screw on the 
Kurz -Kitsch dial. 

The choke coil was mounted by fastening It 
to one end of a small metal piece I% inch 
long by % inch wide, the other end of which 
attaches to the rear tube socket screw. The 
tuning condenser is mounted upside clown; the 
two other condensers also. The threaded sec- 
tion of the tuning condenser shaft should be 
kept from projecting beyond the face of the 
panel with three 1/16 -inch thick washers. This 
is necessary to obtain a perfect fitting dial. A 
template supplied with the dial gives correct 
position of the holes. 

Wiring Details 
In order to shorten connections, the tube 

socket was mounted on the right side of con- 
verter with filament luge on the outside The 
coil socket was placed on the left side with the 
grid lug inside. The result of this arrangement 
simplifies wiring. The P lug of the tube socket 
is soldered directly to the G Ing of coil socket. 
The h' plus lug of tube socket is grounded to 
rear mounting screw. The F plus lug of the 
coil socket is grounded to the front mounting 
screw. The midget grid -leak and .0001 -mf. grid 
condenser are soldered directly to the tuning 

denser stator and G of tube socket. That 
leaves just two connections by wire from the 

Hooking' up converter to power amplifier. 

coil socket. One goes from lug C to choke 
coil and stator of the 23 -plate midget. The 
other goes from lug F- to the tuning condenser 
stator and also to the stator of the 5-plate 
midget. Lug I' of coil socket is not used. 

The rotor of the 5-plate midget connects to 
the antenna binding post This post should be 
well insulated from the chassis. The remain- 
ing connection from the tube socket goes from F- straight down to the switch. And that 
completes the wiring. I beg your pardon; a 
short piece of wire goes from F- to the lug 
on the pilot -light socket. Now the job is done. 

Connecting the cable comes next. One wire 
goes to the open side of the choke coil ; another 
goes to the remaining side of the switch and 
the last is fastened to the most convenient 
screw tin the chassis. The cable was made 
with three wires run through a three -foot 
length of green rubber tubing, 1/r inch in di- 
ameter, also obtained in the Clime store, A 
five -prong speaker plug attaches to the other 
end of the cable. 

The live -prong adapter plug was constructed 
by sawing off half of the top of a four -prong 
tube base and mounting thereon a Pilot No. 215 
live -prong socket. A wire is soldered to the C 
and adjoining P contact of the socket and rum 
through the F -prong of the tube base. The 
other three socket lugs connect to their cor- 
responding tube base prongs, that is, 1' to P, 
G to G, and F to F plus. 

Coil Data 
The coils are wound on five -prong tube hases 

and No. 24 D.S.C. wire is used throughout, the 
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grid winding being on top and the tickler wind 
ing on the bottom. A spacing of % inch is 
allowed between both windings. The top of 
the grid winding goes to prong F -, the one 
nearest to prong C. The bottom of grid wind- 
ing goes to prong F plus, nearest prong P. 
The top of the tickler winding connects to 
prong C and the bottom goes to prong G. 

The following is a table of the coil data : 

COIL. 
GRID 

WINDING. 
TICKLER 
WINDING. 

20 -meter coil 4% turns 4% turns No. 24 

40 -meter coil 10% turns 7 turns D.S.C. 
80 -meter coil 24 turns 10 turns wire for 

all. 

A final constructional detail that was over- 
looked pertains to the hinge. It is fastened by 
G/32 screws, which should be cut flush with 
the panel if too long. Screw -heads go inside. 
A rubber bushing is fitted in the hole through 
which the cable runs In order to avoid trouble- 
some chafing of the cable on the metal. "Spa- 
ghetti" insulating tubing is used over bare 
stranded wire for wiring the converter. Collo- 
dion may be used as a hinder for the coils. The 
adapter plug 1s held firmly together by a small 
screw and nut running through center. 

How Converter Is Used 
The Pee -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- 
scribed previously. A wire Is connected from 
antenna binding post on converter to receiver's 
antenna post. A coil Is plugged in and the 
switch turned on. Proper manipulation of the 
regeneration 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 direct- current 
receiver, remove the detector tube and plug In 
the converter. Connect antenna and proceed 
as before. 

It is unnecessary to stress the extreme use- 
fulness of this type of apparatus on shipboard 
because most operators already realize that. 
But to those who are without short -wave sets, 
here is an opportunity to acquire a handy, fool- 
proof converter that will fit nicely in one 
corner of your suitcase and that will many 
times repay for itself in gratifying results. 

What the "Pee -Wee" Can Do! 
The following table gives an example of 

what the Pee -Wee can do: 
Call E.S.T. Wave Dial Coll Service 
Ii.TY P.M. 15.4 18. 1 Brdcst. 
NAA 10 :00 18.6 3.. 1 Weather 
W2XAD P.M. 19.5 49. 1 Brdcast. 
"HAMS" A.M.-P.M. 20.+ 50.± 1 Code 
NAA 12 :00 23.7 76. 1 Time Sigs. 
W8XK P.M. 25.2 78.5 1 Brdcnst. 
VE9GW P.N. 25.4 79. 1 Brdcast. 
415SW P.M. 25.5 79.5 1 Brdcast. 
FYA P.N. 25.0 80.5 1 Brdcnst. 
MID 13 :00 26.6 84. 1 Press 
WFD 08 :30 28.6 82. 1 Press 
WFD 11 :30 28.G 92. 1 Wen., Stks. 
WIXAZ A.M.-P.M. 31.3 23. 2 Brdcast. 
W2NAF P.M. 31.4 24. 2 Brdcast. 
LSD 18:45 33.9 36. 2 Time Sigs. 
KTK 20:00 34.7 3s. 2 Press 
WPN 19:00 34.7 :l8.5 2 Press 
NI'G 14 :55 34.9 39. 2 Time Sigs. 
NAA 21 :55 35.6 41. 2 Time Sigs. 
NAA 22:00 35.6 41. 2 Weather 
"HAMS" A.M.-P.M. 41). ± 55.± 2 Code 
KTK 20 :00 46 73. 2 Press 
WPN 19 :00 46 73.5 2 I'ress 
WSXK P.M. 48.8 77. 2 Brdcnst. 
W3NAL P.N. 49.1 79. 2 Brdcast. 
WSNAL P.M. 49.5 80. 2 Brdcast. 
"HAMS" A.M.-P.M. 80. ± 55.± 3 I'h'ne,C'dc 
KUP 22 :00 46.5 72.5 2 Press 

List of Parts Required 
4 Pieces 1/16 gauge aluminum, one 11rrx31/2",( 

one 4 "x3 % ", two 3 %"x4% ". 
1 Hammarlund Midget .00014 mid. variable 

condenser, MC- 140 -M. 
1 Pilot Midget 23 plate variable condenser. 

J -23. 
I Pilot Midget 5 plate variable condenser, J -5. 
t Hart- Ilegeman switch. 
1 Kurz -Kasch 3 -inch vernier dial, Walnut. 
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NEVER BEFORE, SUCH VALUE! 
Complete Power Supply Parts for 5- to 30 -Watt Transmitters 

Will deliver 150 M.A. at 550 volts: pure 
D.C. plate supply completely filtered, full wave 
rectification, including filament current for two 
210 or 510 tubes at 7!¡ volts. 

An economical means of equipping your trans- 
mitter with individual power supply for each 
stage. 

Delivered to you complete, ready to operate as 
a high grade Kolster audio power amplifier, in- 
cluding a 10 -inch dynamic speaker. Wiring and 
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 a complete R.F. push - 
pull circuit after the speaker and audio trans- 
formers have been removed. 

Model K5 

HERE ARE THE PARTS YOU RECEIVE WHICH 
THE COMPLETE ASSEMBLY 

1- KOLSTER POWER TRANS. 1150 V. C.T. 
and Fil. for two 281's and extra winding 
for two 210's C.T. 1- DUBILIER Condenser Block, total capacity 

11% mid. 
1- KOLSTER 18 Henry Filter Choke. 
1 -WARD LEONARD Voltage Divider and 

Bleeder Resistor. 

CONSTITUTE 

5-EBY Binding Posts. 
1 -11x19 inch Steel Chassis. 1- KOI.STER Interstage Audio Transformer. 

plate to grid. t- KOLSTER Output to Speaker Matching 
Transformer. I- KOLSTER 10 inch Heavy Duty AUDITO- 
RIUM type DYNAMIC Speaker. 

Have you received our FREE Big 136 -page Wholesale Radio Catalogue? 

It's lull of amateur and Short Wave items at low prices. Send for your copy today! 

AMERICAN SALES COMPANY 
SW 44 WEST 18th STREET NEW YORK CITY 

FOLLOW the 
NEW RADIO TRAILS ! 

7f F," 

TEN METERS 
ULTRA-SHORT-WAVE-RADIO 

r',A.IIrAINi JAMES MaBhTan9Er 

ANC 
Just Out! 

NATIONAL 
MANUAL OF 

ULTRA SHORT WAVE 
RADIO 

Vol. HL "Below 10 Meters" 

"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 Commercial 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 contains 
over 120 illustrations and 65 pages of new and valuable 
information for experimenters and amateurs. 

NATIONAL SHORT WAVE LIBRARY 

Volume 1- NATIONAL SHORT WAVE HANDBOOK 
61 paces or latest data nn Short Wave Reception mil Receiver 
Construction by leading Short -wave Authorities. lies,Tibes lu 

full a great number of proved short wave revel, Mg circuits. 
adapters. meters, etc. 

Volume II- NATIONAL SHORT WAVE HANDBOOK 
61 pages of ENTIRELY NEW and 91FFF.RENT ]MATERIAL 
than Volume I. 

Volume III- "BELOW TEN METERS" as described above. 
The price is 50e per volume. 

Send C.upon Today. for your cules. 

NATIONAL CO.. INC., 
61 Sherman Street, Malden. Massachusetts. 

Gentlemen: Please send me laretpald: 
o Volume I. NATIONAL SHORT -WAVE ILLDBOOK. 
o Volume U. NATIONAL SHORT -WAVE HANDBOOK 

continuing Vol. I. 
G Volume M. "Below 10 Meters" l'LTRA SHORT - 

WAVE HANDBOOK 
I enclose 50e (shamas, coin or money- order) for each 
volume checked above. 

Name 

1,irrGe 
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St. Charles 
An Entire Block 

On the Boardwalk 

ATLANTIC CITY 

A Smart Hotel in 
America's Smartest Resort 

VACATION 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 
I,atest 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. 

LY1 V CI- 
Antenna Transposition Blocks 

were designed after long testa and are 
put up in handy kit form with full in- 
structions. 

Complete kit of IO LYNCH Trans- $2.50 position Blocks 'r 

Send order today to 

LYNCH }MFG. CO., Inc. 
1 75Sw Broadway, New York City 

Te egraphy 
Morse orCon/inen /a/ 

TELEPLEX is more than a 
machine - it is a SYSTEM. 
it teaches you expert sending 
and receiving, Morse or Conti- 
nental Code -for amateur work 
or a good -pay position. 

TELEPLER is used by the U. S. Army and Navy 
and leading radio and 
telegraph schools. 

Irrite for Folder SIF -3 

Teleplex Co. 
76 Cortlandt St., New York 

SHORT WAVE CRAFT for AUGUST, 1932 

2 Pilot No. 217 Sub -Panel sockets. 
1 Pilot No. 210 Sub- Panel socket. 
t Pilot -light bracket No. 40. 
125c spool of No. 24 D.S.C. wire. 
:3 5 -prong tube bases. 
t 5 -prong speaker plug for cable. 
1 Pilot Neutrocap R.P. Choke coil. 
2 Pilot 1 -inch walnut knobs. 
1 Eby "Antenna" binding post. 
1 6 -volt flashlight bulb. 
1 '01 -A tube. 
1 Small brass hinge, 1 "x13/16 ". 

1 .0001 midget fixed grid condenser. 
1 5- ngohm midget Durham grid leak. 
3 Feet Y" rubber tubing. 
2 Feet spaghetti. 
2 Dozen 6/32 flat -head screws, 1/ {" long. 
20 Feet strangled hook -up wire. 
4 Small metal strips, 1% "x% "x1/16 ". 
1 Rubber bushing, 5/18" inside diameter. 
2 Fiber bushing washers, -%" inside diameter, 
1 4 -prong tube base, for adapter plug. 
1 Pilot 5 -prong No. 215 socket, for adapter 

plug. 

Second Prize Winner -Arno Wilkins 

(Continued from page 211) 
Tuned grid, untuncd plate circuit is used. A two - 
position tap switch is used for changing wave- 
length rouge. C'n their coupling to the mixer 
is used. Note the method used to increase the 
amount of coupling on the low-wave position. 
The rumpling coil is simply a continuation of 
the grid coil, instead of a separate one. A 
large .011035 mf. tuning condenser is etn ployed 
to give a large range without a large tap 
twitch. If tine tuning is required, the broad- 
cast receiver dial will be the vernier. As will 
Ile noted, no biasing means are used on the 
oscillator, as no one cares about the efficiency 
of the osel lin for as long as it oscillates. Total 
plate current of both tubes is less than 10 nut. 
at 100 volts. The set will give satisfactory 
results with any plate voltage from 45 to ISO. 

The filament transformer is home -made, using 
the iron core from a l'hi lee "B" el i taint for 
choke. The primary is 1,150 turns of No. 30 
enameled magnet wire, layers spaced with 
waxed paper. The 2% -volt secondary- consists 
of 27 turns of No. 1S ennmlnl magnet wire. 
The It. F. choke is an old thread spool wound 
with about 1,000 turns of No. 46 D.S.C. wire; 
its inductance is 84.2 mh. 'l'he oscillator coil 
can si sta of 1Y, -Inch tin kelite tubing wound as 
below with Nn. 26 enameled wire; 541 -inch 
spacing between Recunda ry nd tickler. The 
cabinet is a 4 x S inch aluminum bread -pan. 
The top Is reinforced with No. 14 aluminum 

IF 0E7 ANT OF 6.0 SET 

H 14 

20.000 
OHMS 

125.000 
DIMS 

a. 
.0005-MF 

R.FC 

.00t0 3- 
BT. f 

COIL FORMiS 1t/4"\ 
DIA Ne 28 DC (NM 

6+ 

5 
5 

C 

90T,. WINDINGS IN 
SAME OIRECTION 

my A C 

Diagram of WIlkin'H S.W. Converter 

to prevent sagging. and n bottom of No. 20 
gauge is used. While this model has the 
bottom screwed on, duplicates may be made 
with soldered bottoms to prevent tampering. 

Third Prize Winner -H. A. Staats 

Operation of the Midget Marvel 
The Nile Inn old one will dot Is plugged 

into the tube socket; with the 40- meter coil 
in place we are ready to tune in. Turn the 
regular set to 1,000 kc. and with the volume 
on full, after a few minutes the set should 
start to work. if no sounds are heard the 
voltage on the plate may be too high, the 
voltage on the plate (150 -180i, the voltage on 
the cap (35 -45), when the set is working the 
voltage should kick as the set starts to work. 
The writer uses several quick- heating tubes 
and reduces the time necessary to receive on 
short waves. Some sets have a low 2.5 -volt 
A.C. supply : in this case it is necessary to 
use a separate transformer or use a higher 
voltage and reduce it to n workable voltage. 
If the set oscillates too much, it can be re- 
duced by Increasing the value of the resist- 
ance (It -:1). 

The writer would be glad to hear from any 
renders of Sumer 11'.tvz CRAFT their records or 
failures, for this little set la bringing then 
in from the four corners of the world. 

Parts Required 
C1- .00005 mf. midget variable turning con- 

denser. 
C2- .00005 nil. with all but one fixed and 

one morn ble plate removed (variable) 
condenser. 

C3 -.0001 nit. with grid leak attachment con- 
denser. 

C4 -.0001 mf. fixed coupling condenser. Iii- 25.000 -ohm to 1 niegohm grill -leak fuse 
the leak that works with the tube best). 

112- 20,000 -ohm. 5 -watt fixed resistor. 
R3 -An adjustable resistance, about 5 ohms, 

to regulate heater current. 
114 -A 25,000 -ohm. 25 -watt sliding contort to 

cut the "B" voltage to about 175 volts. 
RFC -Any short -wave choke (Silver- Marshall 

choke used). 

Log of VK2ME, Sydney, Australia, May 
1, 1932 (31.28 Meters) 

7 a.m. Eastern Daylight Saving Time. Weather 
unsettled. Some static. 

7 :01- Orchestral selection. 
7 :05- VK2ME, announced 5 past 9, Sun. ere. i :05i-Band selection, "Entry of the Gladiators." 
7 :07k_Organ selection by Dr. Stanley. 
7:12 a.m.- Kookaburra bird laughs, VK2ME. 
7:13 -Gave n long talk about the Kookaburra 

bird or "Laughing Jackass," its habits: 
says it's an Australian bird, one that 
is well known ; the laughing type has 
brown back, wings and breast; the 
howling type is marked with blue on 
breast and wings. Some of these birds 
are robbers, not catching their own 
game. Gave the sound film, "Laugh 
of the Australian Kookaburra." 

7 :201_lnnounced time, 20% past 9 p.m. Sun. 
:21 -Piano forte, solo, "Teasing the Classics." 

7 :25- l'K2MF, Mr. J. C. Thomas will now sing 
"Rose Stark." 

7 :29-VK2ME, orchestra selection, "Sylvia." 
7:32 -Nat Band playing "El Vector." 
7:3.5 -gave the weather report -minimum tem- 

perature for May 1. 56° F.; maximum, 
63° F. Temperature today, 59.5° F.: 
barometer, 36.2. 

7:37 -'Cello s010. "Spanish Ironer.," Op r. 54, 
No. 5. 

7:42 -Bur ri tone solo. 
7:451_14% minutes to 10, VK'ME. 
7 :45i_Organ solo by Leslie .lames. 
7:49 -Orchestra selections. 
7:53- 1'K2ME stopped and changed selections. 
7 :5i1_VK2M F:. 31.25 meters, 9.590, 1 a.m. to 

3 a.m. E. S. T. they broadcast. 5 a.m. 
to 9 :30 a.m., 10 a.m.- 11:30, Amalga- 
mated Wireless. 47 Queen St. 

S a.m. -Please stand by, VK2ME, "The voice 
of Australia." 

S :01 -The laugh of the Australian Kookaburra 
bird. 

8 :02-Spoke lu foreign. 

www.americanradiohistory.com

www.americanradiohistory.com


 

SHORT WAVE CRAFT for AUGUST, 1932 

8:03 -(a) Band selection, (b) Band selection 
(8:05%). 

s :09i_VK2ME. Tenor solo. 
s :131_Announeed time, 13% past 10 p.m. 
8:14 -Orchestra selection, "( 7) Fair." 
8 :16-VK2ME, Organ and contralto. 
8 :19-19 past 10, Sunday evening. 
8:20-Orchestra. 
5:26 New Mayfair Orchestra, selections from 

a musical comedy. 
8:27- Soprano solo. 
8 :32i_VK2ME. 32% past 10. 
s :33 -Organ solo, Dr. Stanley. 
8 :37- Orchestra, "Grass ]copper Dance." 
8 :41- Minimum temperature, 56 ; maximum, 63. 

Today, 59.5; barometer, 30.2. 
8 :42-Tenor solo. 
8 :461_VK2ME, Sydney, Kookaburra bird laughs. 
8 :47-Talks about the Kookaburra bird, same 

as at 7:13 a.m. 
8:55-Orchestral selection. 
8:591,_VK2ME, Sydney. (]meal Interference.) 
9 a.m. Eastern Daylight Saving Time. 
9:03 -Musical selection. 
9:05- Soprano solo. (Faint, local interference.) 
9:09i_VK2ME, 9% past 11 p.m. Sunday. 
9 :101_Ilear VK2ME carrier wave but no music 

or speech. 
9 :15 a.m.-Orchestral selection. (Signal strength 

much better.) 
7:17 a.m. -VIM 11E. (Faded out, back at 9 :20.) 
O:23i_VK2Ml:, The laugh of the Australian 

Kookaburra bird. 
9 :23-Organ solo. 
9 :30 a.m.- VK2ME, faded out. 

Midget Marvel dial setting 27, vernier on 1st 
point. Broadcast 925 ke. 

AMALGAMATED WIRELESS (AUSTRALASIA ) 

LIMITED 
Broadcasting Department 

"Wireless House," 167/9 Queen St., Melbourne 
B. C. 647 - Box 1272 L. G. P. O. 

9th February, 1932. 
Mr. K. A. Staats, 
1909 McMinn Street, 
Aliquippa, Pa. 
Dear Mr. Staats: 

Many thanks for your letter of the 26th 
December, in which you give us a report of 
reception front our Experimental Station. 
VK2ME, at Melbourne. 

We are very pleased indeed to know that 
you can tune us in so well, and we have 
pleasure in confirming your reception, an exam- 
ination of our Station records showing that 
the items 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 difficult to arrange for anything outside 
our usual transmissions. We regret this very 
much, but hope we shall at some future date 
be able to comply with your request. 

Yours faithfully, 
Amalgamated Wireless (A /Asia) Ltd. 

II. Johnston, Engineer. 
II.T/VM. 
ENC. 

Reducing Noise 
By ARTHUR H. LYNCH 

(Continued front page 212) 
broadcast receiver is to be used in a neighbor- 
hood where the interference level is rather high, 
such as we are likely to find in a city apart- 
ment, where there are all kinds of electrical 
devices, ranging f fans to X -ray machines 
and electric elevator control equipment. In- 
terference from these sources may reach the 
receiver in several ways: it may be picked up 
on the antenna : it may he fed Into the re- 
ceiver through the electric light line which sup- 
plies the current for operating the receiver; 
or it may be picked up by the coils of the re- 
ceiver itself, if it is not sufficiently shielded. 

In order to get any kind of signal from the 
desired broadcast stations, with the most con- 
venient type of antenna -usually a very small 
piece of wire under the carpet or around the 
picture moulding- engineers have given us re- 
ceivers which are extremely sensitive. Most 

SCREEN 
GRID 

TUBES 

NOW !! 

ADVANCED 
ENGINEERING 

DESIGN 

ELECTRICALLY 
and 

MECHANICALLY 

SOLID 
STEEL CABINET with 
BEAUTIFUL BAKED 

FLAKE FINISH 

GEM 

Y4 
TO 

550 
METERS 
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- BATTERIES FIT RIGHT INTO THE CABINET - 
INTERNATIONAL 

RECEPTION 

GUARANTEED 

Also Available in Amateur 
Form at No Additional Cost. 
4 Coils Cover the 20, 40, 80 
:,nd 160 Meter Bands. 

AND 
THE PRICE $13.5 
Set of 3 UX232 Tubes 
Set of Batteries 
Complete with Tubes 

and Batteries 

325 
3.95 

19.95 
In Kit form, with wiring 

diagram and complete 
data 10.60 

COLUMBIA SPECIALTY CO. 
925 WESTCHESTER AVE. 

Dept. K -4 -New York City 

Remember- Unconditionft! Refund Guarantee! 

pn reha .fins of such receivers have thought t hat 
sensitivity was all that would be required to 
enable them to bring in the distant stations. 
They have not understood the Interference 
problem. The plain and disagreeable fact re- 
mains that the limit of the distance the re- 
ceiver will cover is limited by the very simple 
matter of the strength of the desired station - 
In that particular location -as compared to the 
strength of the interference front the local in- 
terference producers. If the wavelength and 
the intensity of the electric wave set up by 
the ice lax or the elevator mechanism happens 
to be equal to the strength of the desired sig- 
nal, we are not likely to receive either under- 
standable or pleasant programs. The interfer- 
ence will vary with the wavelength, but for all 
practical purposes, we will find that it is not 
possible to use the full sensitivity of a modern 
receiver. in such localities, with any degree of 
noise -free results. We will also find that the 
noise -to- signal ratio becomes greater as we pro- 
ceed to the shorter waves. This results from 
the fact that most of the noise producers are 

emitting wares of comparatively short lengths. 
Where it is only possible to use an antenna 

of the indoor variety, in a territory where the 
interference is high, we are absolutely limited 
to comparatively local reception, if we want 
noise -free results. No known antenna system 
will alter this situation, although a great 
many purchasers of combination short and long 
wave receivers have been disappointed with the 
results they have been able to secure, because 
they have not understood the conditions and 
have expected too much. Certain sales folk, 
either intentionally or unintentionally, have 
contributed to this misunderstanding by the use 
of misleading and ambiguous advertising. 

The radio buyer of a large chain of depart- 
ment stores, whom I visited in Pittsburgh, told 
me that he had sold more than two thousand 
combination short and long wave receivers in 
just one of his stores, as the direct result of 
advertising done by the manufacturer of the 
particular type of receiver sold. The purchaser 
was led to 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 

wITIi THE FAMOUS 

CANDLER 
Scientific System 
Fine opportunities for trained 
uneratorsi Copy im easily 
from CANDLER trained A- 
erators sending out of WN1', 
KCP, WPN, W. AA, 1501, It I1D, NAA, SRN and others. 
FREE Px Schedule and other 
valuable information. Make 
reputation in Amateur field. Amazing 
results In short time. 
If "stuck," write Candler. No obliga- 
tion. Learn about Junior Course for 
beginners. Advanced ('ourse for opera- 
tors with speed of 10 wpm or over witu 

want to get in 45 wpm class ami copy 
behind. also Radio 31111 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. with 3rd les- 
son." - F. Miller. 
Toledo. Ill. 'Stud- 
ied 11 hours. can 
copy 8 wpm."-E. 
J. Yards, Chicago. 
T. H. McElroy. 
It o e t o n. Retired 
World's Champion 
Radio Operator, is 
Candler trained. 

World's Only Code Specialist 

KIT OF ACRATEST PARTS 
Specified for the 

DENTON 8 -TUBE 
ALL -WAVE SUPER -HET 

Quant No. Description Price Ea. Total 
1 6689 Ant -And. Binding Posts 30.12 $0.12 
2 6036 6 -prong Coil Sockets .17 .31 
2 6555 00014 Tuning Condenser .95 1.90 
2 5143 Kurz -Easel, Dials .49 .98 

3500 1 Meg, 1 Watt Resistan .10 .50 
3124 Mira Condensers, .00015 .09 .18 
4062 wafer Sockets .06 .36 
2617 ley -pass Condensers, .022 mfd .12 .72 

1 6188 Frost 100.000 ohm Potentiometer .50 
3500 Resistors 1- 30.000 ohm. 1- 100.000 

ohm, 1150,000 ohm .10 .33 
5860 '4 watt Resisters 1- 25,000, 3. 50,000, 

1- 30.000, 1- 60.000 .10 .60 
6612 465 K.C. Transformer .95 2.85 
6188 Frost 100,000 ohm pot .50 
6637 Miramnld .001 mid. Condenser .14 
2871 Aerotest H.F. Choke .17 
28:13 Cartridge Condenser, .075 ofd .12 
6175 Frost 500,000 ohm potentiometer .65 
5834 Orratest Push -pull Input Audio 1.20 

2 1063 5 -prong wafer Sockets .08 .12 
1 6934 Aerotest 6 -prong Socket .06 
-3 4171 Shields .15 .45 
3 4172 Rases for Shields .03 .09 

Total Value of Kit $12.85 o Please send me complete kit for $11.95 
20% deposit most accompany C.O.D. orders. 

n Send no CRF.F. Inn .e lt:Nü, Cati l..t. 

ederatedÌurchaser 
25 PARK PLACE (Dept. 6) 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. 917 4240 Lineoln.%ve. Chieago,Ill. 

YOUR IDEAS 
REG 

Z.N. POLACHEK D O 
1234 BROADWA I T iSrER YOUR 

TRADEMARK BY 3151.. NEW YORK NOW 
REIS PATENT ATTORNEY PROF. Ent"i,WEER 

WHAT IS YOUR INVENTION? 
Send me a simple sketch or model for 

CONFIDENTIAL ADVICE 

SHORT WAVE CRAFT for AUGUST, 1932 

receiver to the light socket and use an antenna 
Just a few feet lung. There were more than 
2,500 complaints. It must be remembered that 
there are exceptions to this rule, like most 
others. There are locations where, with a 
short wire. remarkable results are obtained. 
By the application of suitable, simple means 
it is now possible to reduce Interference very 
materially. The principal difficulty lies in get- 
ting the antenna out of the field of interference 
and then providing a Lead -In to the receiver 
which will not pick up the local interference. 
In ninety-nine canes out of a hundred the re- 
sults more than justify the trouble of first 
making a study of your antenna problem and 
then making a suitable installation, as sug- 
gested in the accompanying diagrams. 

Real Information 
It is very unlikely that there are any people 

more interested in the application of these 
ideas than those who have given me the beuelit 
of their experience, so that it might be passed 
along for the general good of the art. Mr. 
Janes Millen. General JLutager of the National 
Company, of Malden, Mass., who, with S. 
Kruse, the former Technical Editor of Q S T. 
has Just released instructive manuals on short 
Ivttve and ultra -wave reception, spent several 
hours going over this subject with me. Mr. 
P. ii. Scott, President of the Scott Transformer 
Company, of Chicago, and his Chief Engineer, 
Mr. Pfaff. showed me the work they have been 
doing along this line and told nie 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 Air 
('leaner Company, Chicago, told me that he 
thought the application of intelligence to re- 
ceiver design and to antenna systems was one 
of the most gratifying engineering advances, 
at the recent trade show, at Chicago. McMurdo 
Silver expressed himself In much the same way 
and both Commander Brigham and L. E. 
Clement, who have been responsible for the 
very revolutionary Kolster line of receivers, 
have contributed much valuable information. 

Don C. Wallace, of Los Angeles, who won the 
Hoover Cup for the best amateur radio station 
in the country a few years ago, has been devot- 
ing himself diligently to this study and I am 
more than grateful to him for the very helpful 
information he gave me, both personally and 
through his very Informative article on this 
subject, which appeared in the April issue of 
Radio. 

It is hoped that the digest given here will 
serve the purpose of concentrating some intelli- 
gent thought on this important subject and 
that the results obtained by our readers will be 
satisfactory. 

The practical application of antenna systems 
of this nature, as used in the regular handling 
of commercial messages, where the elimination 
of interference is even more important than it 
is for the providing of pleasure, was given to 
me by Fred Meinholts, who is in charge of the 
radio department of the New York Times; Mr. 
Baker, in charge of the Press Wireless Station, 
at Hicksville, L. I., and Mr. II. O. Peterson, 
Engineer -In- charge, the R. C. A. receiving sta- 
tion, Riverhead, I. I. 

Nearly every one of the experts agreed that 
the ideal antenna for short waves should he 
made in the fashion shown in Fig. 1. 

Some short -wave receivers and short -wave 
converters, such as those made by the National 
Company, have a resistance in the antenna 
circuit. A new ,winding, such as described for 
LI, may he wound Oil the saine form which 
carries the tuned grid circuit. In receivers 
where plug -in coils are provided. a new wind- 
ing may be added to each antenna coil form. 

1.2 is the tuned grid circuit in the receiver 
itself. one end going to the input grid and 
the other to the ground. There is no connec- 
tion to ground on LI. 

There are three insulators at the far end 
of both antenna wires. which, for hest results, 
are spread directly opposite each other. and. 
looking from the top, appear as one of the 
diagrams shows. 

An antenna of this sort is very directional. 
For best reception from European and Aus- 
tralian stations it should be installed in a posi- 

tion approximately northwest and southeast 
for all sections of the U. S. 

The dotted line show the approximate direc- 
tional effect of such an antenna system. 

All the above Is based upon an antenna 
installation in a position free from surrounding 
objects such as trees, light wires, telephone 
hires. ere. It is the Ideal situation. Most of 
us will be forced, by our locations, to make 
compromises. 

If moving one leg of the system slightly off 
the dirret line of the opposite leg will avoid 
any obstruction, move it. 

It is good to remember that the purpose is 
to get the antenna as high and es free from 
other objecta as possible. The length of the 
transposed lead -in may he anything up to a 
hundred feet, or more. The antenna does all 
the work and the lead just pipes the received 
signal to the receiver. 

Use of Transposed Lead -in 
In ordinary systems, used for broadcast re- 

ception alone, twisted hump cord. telephone 
twisted pairs and even twisted MX has been 
used with satisfaction. None of these lead -ins 
are as good as the transposed transmission 
line lead -in for short -wave use. In the opinion 
of the experts interviewed, the gain in the 
transposed line is from 15 to 30 per cent 
greater than is possible with the other forms 
of lead -in wires. 

The engineers at Press Wireless say that 
very much the same effect is produced when 
the condensers Cl and C2 are replaced by 40u- 
chin fixed resistors, in suitable, low -resistance 

. 

AT HOUSE, A WE CAN HAVE AN 
(*ANT ENNA Or THIS TYPE 

Fig'. (i shows howa to lay ODE short -IA taae 
antennas with it 'roods at one side. :1 
house :1 we can have an antenna of the 
type shown In t he lower left -hand corner 
of the diagram above. At house 11 w''e eon 
have our choice of any variation of the 
Idenl short -wave antenna, with the tint 
portions going to house A, t', or D. de- 
pending upon the direction which is free 
( obstructions. :1t house (' we may 
have Si choice of n tint top going t0 B or 
I), with n transposed lead or n variation 
of the ideal extending to It and H, with 
the transposed lend -in at C. At house D 
very much the same choice Is to be had 
and at A. D. t'. and D. we can see .vas ye have 
an antenna of the variety shown in FIg.2. 

mountings. They say the resistor arrangement 
may 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 with- 
out requiring the same unobstructed area, is 
accomplished, according to the Press Wireless 
engineers, in the manner shown in Fig. 2. 

In Fig. 2 the antenna section is made in 
the form of a square, with the ends A and B 
open and forming une portion of the antenna 
system. For Instance, the entire half of the 
antenna system which stakes the "A" portion 
is shown in Fig. 3. 

The "B" section is of the sanie character 
and the entire system may be separated, if 
there is a tendency for the wires to come 
together, by small wooden blocks, such as 
shown in Fig. 2A, spaced about 5 feet ap'rt, 
on the Oat -top portion of the antenna. The 
lead -in should be made in the manner shown 
in Fig. 1. 

Suitable antenna transposition blocks may 
be made fr bakélite or hard, kiln.dritti wood 
soaked in paraffine. The best results are ob- 
tained when the transposition blocks are of 
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the best possible insulating material, for it 
must be remembered that the results obtained 
on short waves differ greatly from those ob- 
tained on the broadcast waves and anything 
which reduces loss is highly desirable. 

In some instances, where the ideal system 
cannot be employed, other systems of various 
kinds have been suggested. The special dif- 
ference seems to be in the lend -in system, 
rather than in the antenna proper. Some en. 
gineers prefer the system shown in Fig. 4. 
or the slight variation from it, which comes 
from the substitution of 400 -ohm resistors for 
the variable condensers. 

It will be observed that the lead -in wires 
run parallel and are not transposed. However, 
the regular transposition blocks, now being 
offered for sale by several manufacturers, make 
suitable and convenient spreaders for the lead - 
In wires, whether transposed or run parallel. 

Where regular transposition blocks are not 
available, they may be eut out of 3/16 inch 
or 1/4 ineb bakelite, as shown In the sketches 
In Figs. 5 and 5A. 

In most suburban communities the benefits 
of suitable antennas are most noticeable, and 
these antennas are most easily erected. They 
are most noticeable because the normal inter- 
ference level is usually higher, due to faulty 
electric transmission lines and not the best 
wiring systems. The benefits can be most easily 
secured by neighborhood cooperation. A single 
mast on one dwelling can be made to support 
several antennas, as shown in Fig. 6. 

At house A we can have an antenna of 
this type. At house B we can have our choice 
of any variation of the ideal extending to B 
and D, with the transposed lead -in at C. 

At house D, very much the same choice is 
to be had, and at A, 11, C, and D, we can 
always have an antenna of the variety shown 
in Fig. 2. 

The results obtained from Fig. 1 are best, 
if erected in an unobstructed 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 simple rule will guide us: 
"The antenna should be as high and as free 
of surrounding objects as possible -the length 
of the transposed lend makes no practical dif- 
ference." 

The lead -fn should be as far as possible 
from any absorbing material, such as green 
trees, metal -framed buildings or any other ob- 
jects. 

Antenna systems of this type are highly 
desirable in every locality and the reduction 
of the interference is very noticeable in the 
suburbs as well as in the large apartment 
houses 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- 

sary to remove the aerial wire from the broad- 
east receiver and connect it to the "aerial" 
post on the converter. The output terminal 
of the converter should be connected to the 
"aerial" terminal of the broadcast receiver. A 
wire should be run from the "ground" terminal 
of the converter to that of the broadcast set. 
Connection may then be made to a 110 -120 volt 
CO cycle A.C. line. The converter will then 
be ready for operation. Both the converter and 
the broadcast receiver power supply switehes 
should he turned on and the knob on the right 
hand side of the converter turned clockwise. 
This connects the converter to the broadcast 
set. Tune the receiver to 1,000 ko. and turn 
the volume control all the way on. Insert one 
of the plug -in coils to the converter and turn 
the main tuning dial of the converter until a 
signal is heard. i -se the left hand knob on the 
converter to bring the signal to best strength. 
The volume control on the broadcast set may 
be used to control the volume of the short -wave 
signals. If the listener wishes to use the broad- 
cast receiver he may do so by turning off the 
converter and turning the rt.P.fy.T. switch con- 
trol on the right side of the converter in a 
counter -clockwise direction. 

C. RAWLS & CO. 
SW Bankers Trust Bldg., NORFOLK, VA 
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TELEVISION with 
Synchronized SootlaltI 

LIST PRICE $295.00 
A Message 
to Moneymakers 

And by moneymakers we mean 
dealer. who are alive to new 
developments - dealers who are 
quick to appreciate the tremen- 
dous selling possibilities to the 
public of 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. 

¡UNIVERSAL BULLET TYPE 
MICROPHONES 

Carbon Granule Type With 
Hiss Eliminating Filter. 

A new Universal product designed 
to gave the public address man the 
ultimate in appearance and proved 
UNIVERSAL performance at verY 
reasonable Net. Elegant design. 
Rugged construction. Special adjust- 
ment screw for adjusting ma.TO- 

Hiss level 
amustic condi- 

tions. back- 
ground noises encountered. Fin- 
ished in highly polished Aluminum 
Chromo Plate. Available In Models 
lilt, KK and Id.. 

UNIVERSAL MICROPHONE CO.. Ltd. 
424 Warren Lane. 

Inglewood. Calif.. U.S.A. 

Originators of 
"Rawls 

Yellow Base 
Tubes" 

' AMPERITE corrects 
line voltage varia- 

tions. Improves reception. Installed In 
5 minutes. Money -maker for service 
men. Write Dept. SW8 for details 

JIMPERITE (sT^raMdt set BROADWAY. ,e;w yo. 

ERITE 
Self Adjustm8 

L E COIITRO^ L 
Buy Short -Wave 
Equipment You Can 
Depend On ! 

Hammarlund Precision Radio 
Equipment, for the man who builds 
his own receivers, has never been 
excelled. 
These new Hammarlund Isolantite- 
insulated tuning condensers, sock- 
ets and coil forms are ideal for 
shoitwave construction. 

"The most sensitive and selective short -wave 
ceiver ever developed" -the experts say. 
Easy band -spread tuning. Special C.W. oscillator. 
Power -Amplifier to match if desired. 16 -page 
descriptive booklet on request. 

re- 

HAMMARLUND Mfg. Co., 424 W. 33rd St., New York 

Pleas vd me folders d,w rlhing Ute COMET 'TAO" Sufer- 
belrnalyue and short -wale construction equipment. 

Name 

Addre-s 

SW-s 

J-01- ürLt.iey rItAAAao 

ámmarlund 
PRECIS /ON 

PRODUCTS 
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The Short Wave Megadyne 
By HUGO GERNSBACK 

(Continued from page 209) 

COMPLETE I 
MT for 

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- 
i t will 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 OPEN AT 
A LIGHT FLASH 

MECHANICAL MEN 

BURGLAR ALARMS, ETC. 

all owe their origin to photo electric cells. 
It is now possible for you to buy a complete 
photo cell unit in a kit, ready to assemble, 
including an extremely sensitivo photo 
electric cell, all necessary tubes, wire, re- 
sistances, relay, etc., with complete dia- 
grams and an instruction book showing you 
how to assemble it in an hour -all for S10.00. 

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 cell unit. The actual value of 
this complete kit is over $50.00 -we are 
making a special introductory price of 
110.(0 to popularizo experimental work 
with photo electric cells. 

Clip check or money order to the coupon 
below and mail it today! 

HERMAN A. DE VRY, 
Inc. 

53 E. Wacker Drive 
Chicago, Illinois 

CLIP THE COUPON BELOW ... MAIL TODAY 

Merman A. Dc V ry, Imo. 
53 E. Wacker Drive, Chicago, Illinois 

Enclosed is $10.00. Please send me the 
complete Photo Electric Cell Kit adver- 
tised in SHORT WAVE CRAFT. 

Name 

Address 

Town State 

Schematic diagram of short wave megadyne. 

little difficulty in assemblying and wiring the 
set. 

The Coila 
While any good set of standard plug -fn coils 

may be 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 395 of the 
April, 1932, issue of Snoar WAYS CRAFT may 
be closely adhered to. The socket connections, 
as shown in Fig. 2, are correct for these plug - 
in coils. 

Operation 
In operating the set, a coil covering any 

desired waveband should be inserted in the 
socket and the filament rheostat, lü, turned 
all the way on. After about 30 seconds the 
tube will warns up and the set will be ready 
for operation. With the regeneration control, 
R2, turned to one side the set should not oscil- 
late. By turning this potentiometer slowly, 
the set should start to oscillate and then the 
tuning condenser, C2, can he turned until the 
heterodyne squeal of a station is heard. It 
may then be well to try reversing the crystal 
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 clear. 

When using the small coils it will be found 
that the antenna condenser, Cl, should be 
adjusted so as to have very little capacity; 
with the largest coils this condenser can be 
adjusted to maximum capacity. This adjust- 
ment may vary with different types of aerials 
and no set rules can be given. 

The batteries used for operating this set 
depend upon the type of tube employed. Using 
a type '38, four 1%-volt dry cells connected 
in series furnish the filament current and two 
45 -volt units furnish the plate potential. A 

4%- volt "C" battery Is used for the space 
charge grid. The ingenious builder of course 
can make it for A.C. or D.C. operation if he 
desires, although the current consumption of 
the single tube is so low that we believe bat. 
tery operation is more practical and less 
troublesome. 

Those who operate this set will be amazed 
at the ease of control and lack of dead -spots 
in the tuning spectrum. The circuit goes 
gradually into oscillation, allowing for maxi- 
mum regeneration, as contrasted with other 
short -wave receivers that flop into or out of 
oscillation with little control of regenerat ;on. 

In actual tests, stations 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 broadcast stations. Canadian and U. S. A. 
short -wave broadcast stations came In with 
surprising volume -some of them loud enough 
to operate a loud speaker with fair volume. 

List of Parts 
I set short -wave plug -in coils (()etocoils). 
1 .00014 mf. Itammarlm,d midget condenser, C2. 
1 .001 X- L- Itadio adjustable condenser, C3. 
1 .00025 mf. fixed condenser (Polymet), C4. 
1 Home -made antenna condenser, Cl. 
1 .001 fixed condenser (Pilot), C5. 
1 BMS fixed crystal detector (Brooklyn Metal 

Stamping Co.), D, 
1 1- megohm grid -leak (Durham), R. 
1 10 -ohm filament rheostat (Carter), Rl. 
1 400 -ohm Clarostat potentiometer with shaft 

insulated from terminals, 112. 
1 Four -prong socket (Benjamin). 
1 Five -prong socket (Benjamin). 
7 Fahnestock binding posts. 
1 Vernier dial, 0.100 I Kurz- Kascb). 
1 baseboard, 6 x 8 x % inch plywood. 
1 panel, aluminum, 4% x S inches. 
1 '38 pentode, 6.3 -volt type. 

Examinations for Unlimited Amateur 
Phone Operntors' License by Mail 

Discontinued 
Effective April 15, 1932, examinations for 

unlimited amateur phone privileges by mail 
will be discontinued. Applicants desiring ex- 
amination for this privilege must appear per- 
sonally before one of the examining officers of 
the Rattle Division at one of the examining 
points, which may be either the district head - 
quarters, n suhoftice, or any city visited by an 
examining officer. 

Renewals of Temporary Amateur 
Operators' Licenses Discontinued 

After one year front April 15, 1932, renewals 
of temporary- amateur class operators' licenses 
will not be issued. holders of this class of 
license will be expected to pass the regular 
amateur examination during the 1 -year term of 
such license, and failing to pass this examina- 
tion, the temporary amateur license held will 
be canceled. 

Regulations Governing the Issuance of 
Renewal Amateur Operators' Licenses 
An applicant should appear nt an examining 

office for a code test in order that the division 

may be apprised of his ability to copy and 
transmit code in accordance with the regula- 
tions: or, in lieu thereof ; submit an affidavit 
stating that his or her station has been In 
operation within the last three months prior 
to the expiration of license and naming three 
licensed amateurs with whom the applicant has 
been ht eummt u n ieation by Continental Code, 
such amateurs corroborating this statement and 
affixing their signatures to the said affidavit. 

Service at an amateur phone station ex- 
clusively will not he considered for renewal of 
an amateur class license unless the applicant 
successfully passes a code test as set forth in 
the regulations. 

Amateur Stations to be Operated Only by 
Operators Holding Amateur Operators' 

Licenser 
Effective July 1, 1932, amateur stations will 

be operated only by operators holding amateur 
operators' licenses. Amateur stations now be- 
ing operated by the holders of any commercial 
class of license will be required to pass the 
regular amateur examination and obtain an 
amateur first-class license which will authorize 
the operation of an amateur station. 
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The Rotorit Crystal 
By R. W. TANNER 

(Continued from page 214) 

suit, this sometimes being a low growl. It 
can be cured by connecting in parallel with 
the secondary of the first A.F. transformer a 
rather low value of resistance, frequently as 
low as 50,000 ohms. This, of course, reduces 
the A.F. gain. On the other hand, if we re- 
generate with a separate tube, the plate circuit 
of which is not it Into the A.F. amplifier. 
the "fringe howl" is entirely absent. An ad- 
justment of the regeneration control, with a 

separate regeneration tube, causes less reaction 
upon the tuning control than with a regenera- 
tive detector. There are other advantages but 
these will not be mentioned. as the reasons 
given were sufficient to make the combination 
worth while in this circuit. 

Generally, the first Job of the "ham" set - 
builder when constructing a new set is the 
tuning inductances. Plug -in coils were em- 
ployed in this layout in preference to it series 
of coils with tap switches, in order to save 
space and eliminate, so far as possible, that 
"horror" of ham -built short -wave receivers - 
radio frequency/ feed- back. Silver -Marshall type 
1:10I' midget form, 1% inches long by 11í2 

Inches in diameter, were used with UY sockets 
as mounting bases. The coils LI and L2 were 
all wound with No. 24 D.C.C. wire, turns not 
spaced. The feed -back coils I.:t are wound in 
the slots with No. 30 D.C.C. wire. Great care 
must he taken when winding the feed -back 
ails to make sure that the direction of wind- 
ing is the sane as L2: otherwise the regenera- 
tive feature will be absent. The start of the 
ford -hack coil should go to the P prong, the 
finish to one of the F prongs. The start of 
1.2, near the slot, goes to the remaining F 
prong and the finish to G. The mounting 
sockets should be connected into the circuit 
according to Fig. 1. When the coils are com- 
pleted, it would be well to "dope" the windings 
with some good insulating varnish -but not 
shellac: Details of the coils are given in the 
accompanying table. 

In the first experiments with this circuit, 
a small trimmer condenser was connected in 
parallel with each section of the .00014 mf. 
gang tuning condenser. This was found quite 
satisfactory and once the trimmers were set 
on the 20 meter band, they slid not require 
readjustment on the higher waves. This was 
made possible by winding Ll and L2 exactly 
alike and using plate -to -coil leads in both 
tuned circuits of the same length. 

A much better method is to mount Ham - 
marlund 35 mmf. compensating condensers in 
the top of each coil form and to connect them 
across the windings LI and L2. It is then 
possible to set these for maximum sensitivity 
on each hand and leave them alone. This 
trimmer scheme has been used in many plug -fn 
coil receivers built by the writer and has 
always proven better than a trimmer con- 
denser in parallel with each tuning section. 

The tuning condenser CI may he a two -gang 
.00014 mf. (.000125 to .0001(ì inf. can be used 
with only a slight difference in frequency 
coverage) if one can be obtained. Those hav- 
ing a two -gang .000:15 mf. broadcast unit may 
remove plates from the rotor and stators to 
obtain the proper value. The exact number of 
plates to remove will depend upon the size 
and the spacing, but probably 6 or T plates 
In each section will be correct. 

A rather high ratio vernier dial will he 
needed for the tuning condenser, at least 20 
to 1. since the tuning is quite sharp even in 
the 85 -meter phone band. The noticeable sharp- 
ness of tuning represents actual selectivity. 

The antenna coupling coil L may well be a 
coil tapped in four places, one tap for each 
band. By properly proportioning the taps, it 
is possible to realize considerably greater gain 
front the first R. F. stage. It is not possible 
to give exact specifications for this coil, as 
the number of turns depends upon the capacity 
of the aerial and ground system. It is an 
easy problem to figure out. When the set is 
completed, wind 15 turns on a one -Inch form 
(No. 30 wire is OKI and plug in the 20 -meter 
rolls. Remove turns until maximum sensitivity 
is obtained with the dial at full scale. Then 

... An Announcement 
ThatCreated Favorable 

Comment 

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 radio. The 
announcement of a SHORT WAVE LEAGUE took the 
Short Wave world by storm. Thousands of letters and 
applications poured in and well known figures in the 

radio field congratulated the magazine on the great work it was doing. Such 
men as Lee de Forest. D. E. Replogle. Hollis Baird, Baron Manfred von Ardenne 
pledged their whole -hearted support in this wonderful movement. 

SHORT WAVE LEAGUE PLATFORM 
To help popularize short waves among the public. 
To assist authorities in the apprehension of criminals and in gen- 
eral crime prevention through the instrumentality of short weaves. 
To demand enactment of new requlationx enabling operators of 
phone transmitters to be licensed without code requirements, below 
Ci luiera. 
To brink together short ware enthusiasts by promoting comrade- 
ship among them. 
To eliminate rnan -mode static, the greatest enemy of short waves. 

It you are interested In Short Waves you 
+hnWd john the SIIORT WAVE LEAGUE 
and benefit front the advantages that will' 
9accrue as a result of the League's platform. 

-he SHORT WAVE LEAGUE can only re- 
alize certain measures if it gets YOUR 
supistrt If you are interested, kindly mall 
the coupon at the right 

You may order at ores the insignia of 
the League. Tills beautiful button meas- 
ures yes' In diameter and is inlaid in 

colors -red, slitte and blue. The 
price is only 35e. A special reprint of the 
announcement of the SHORT WAVE 
LEAGUE which appeared in the May issue. 
will be sent to anyone interested, upon re- 
"-lot of 15e to cover nct,rosary mailing 
r herpes. 

SHORT WAVE LEAGUE 
98 Park Place, 
New York. N. Y. 

Gentlemen. 
I enclose herewith -c. 

for which please send me: 
o Reprint of May Article explaining 

all details. o SHORT WAVE LEAGUE Button. 

Name 

Address 

city State 

PATENT 
Small Ideas May Have Large This FREE 

Commercial Possibilities BOOlt,akw4 itou! 
If yarn hair In realize profits from roar invention, you must pro- 
tect it with a U. 8. Government Talent. Otherwise you may find 
that all your time and labor have been lost, because it often 
happens that other ¡mentors are working on the same idea. IF 
YOU HAVE AN IDEA. TAKE STEPS TO GET A PATENT 
AT ONCE! Your first step is to get my FREE BOOK. It tells 
you in simple, plain language just what you must do, how you 
must proceed in order to secure latent protection. 

Ymovs 
see 

" Record of Invention" 

FREE If you act 
promptly I will 

send you this valuable Rec- 
ord of Invention blank abso- 
lutely FREE. It may help 
you to pnrve your right to 
your invention later on. 

I Serve You in ( 
Secrecy 

You can communicate 
with me in perfect 
confidence. Any draw- 
ings, sketches or let- 
ters you send me will 
he kept In strong, steel. 
fireproof files, that are 
accessible only to au- 
thorized members of my 
stag. I hwe served in- 
ventors located in every 
state in the Union. 
My service is prompt. 
careful. efficient. Your 
first step - the move 
you should make to- 
day-is to REND THE 
COUPON FOR MY 
FREE BOOK. 

Clarence A. O'Brien 
Registered Patent Attorney 

WASHINGTON, D. C. 

1 

;fay, 

QPqTEÑ ....--.>?.::-: .. .. 

assn& 

Mail to Washington! 
Clarence A. O'Brien. Registered 

Patent Attorney. 23B Adams 
Building. Washington. D. C. 

Please send me your free hook, "How to Obtain 
a Patent," and your "Recant of Invention" 
form without any cost or obligation on my part. 

Name 

Address 

tlmaortant -Write or print plainly) 
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DATAPRINTS 
Ay, ï ̂' ç Technical 

Information 
on the 

Building 
of 

Worthwhile 
Apparatus 

Give 

D ataprint containing data for 
constructing this 3 ft. spark 

Oudln -Testa coil. 

$.75 
Includes condenser data. 

OTHER "DATAPRINTS" 
MOTOR -1;16 11.P., 110 volt A.t', 6o cycle 

(suitable for television, driving 12^ fan or 
light apparatus), constructional data r$0.75 

PHONIC WHEELS -Hew to Build Instructions - 
1200 cycle (Including field winding data) 0.50 

60 cycle (including field winding data) 0.50 
MAGNET COIL DATA 

Powerful battery electro- magnet; lifts 40 Iba..50.50 
110 volt D.C. magnet to lift 25 lbs 0.50 
110 Volt D.C. eolenohl; lifte 2 lb. throoghh 1 inch 0.50 
110 Von D.C. solenoid, lifts 6 lb. through 1 inch 0.50 
12 Volt D.C. solenoid, lifts 2 lb. through 1 inch 0.50 

TESLA OR OUDIN COILS 
36 inch spark, data for building. including 

condenser data $0.75 
8 Inch spark. data for building, including con- 

denser data 0.75 
Violette tyre. high frequency roll data 110 

volt A.C. r type: .C. ty; 1" spark; used for 
giving "violet ray" treatments 0.75 

how to operate oudln coil from a vacuum tube 
oscillator 0.75 

TRANSFORMER DATA 
Any sloe. 200 to 5000 watts. (1 primary and 

1 secondary voltage data euppl led- specify 
watts and voltage desires) $1.00 

]look -"Ilow to Make High Pressure Trans- 
formers" 1.25 

]look -"How to Make Low Pressure Trans- 
formers" 0.40 

(Postage 10 cents extra en books.) 
DATA BOOKS -Engineering for the Layman - 

Induction Coils -Dow Io Make $1.00 
Preliminary Mathematics 1.20 

Battery Engineering 1.25 

Fundamentals of Direct Current Machines 2.50 
Examples In Alternating Currents 1.00 
Examples and Problems in Magnetism 1.10 

(Postage 10 cents extra on books.) 

REFRIGERATION MACHINE - Dataprint - 
How to Make Data 1.00 

TELEGRAPHONE - Records Voice 
"Code' signals on steel wire by mag- 
netism. Code can be recorded 'last" 
and translated "slow ". Constructional 
data (special) 50.50 

TELEVISION -30 practical hints; Including 
h.,} disc and crater tubes; receiver diagrams, 
etc. $0.75 

SHORT WAVES -10 practical circuit kinks 0.75 
CLOCKS -Electric chime ringer. How to 

make one to lit on any ordinary clock 0.50 

MISCELLANEOUS DATAPRINTS- 
Electric Ice Skates -flow to make 0.50 
How to Thaw Pipes by Electricity 0.75 
20 motor circuits -hook -ups 075 
20 practical telephone hook -ups 0.50 

SLIDE RULES- Specially Selected 
Students' 10 -1nch wood elide rule. accurately 

marayed (prepaid) $1.10 
ELECTRICAL Slide Rule. 10 Inch else. wills 

special electrical law ratios and Indexes. wood 
with white ivorine scales (prepaid) 5.75 

5" "Pocket" slide rule 4.00 
"circular Peekot" elide rule. Fiat vest pocket, 

214" diameter. leather case 4.00 
(Postage 10 cents extra on last two slide rules.) 

The DATAPRINT COMPANY 
Lock Box 322 RAMSEY, N. J. 
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t45V. t75V. z.év. g= r +leov. 
-> RES.A.F. 

MOUNTING 
BASE 

FOR 
ROTOR IT 
CRYSTAL 

FIG.3 

la) out of sub- brass- of Crystal detector e -ls reee Ive r. 

add 20 more turns. plug in the 40 -meter coils 
and prune the coil again. Continue adding 
and removing turns for the two higher bands. 

A peculiar condition exists in the output 
circuit of the crystal detector. If the R.F. 
filter is insufficient in capacity and inductance, 
feed -back into the R.F. amplifier will occur 
as well as distortion in the A.F. stages. This 
is due to the fact that no crystal is n perfect 
rectifier. The usual type of short wave R.F. 
choke will generally not do, n value of at 
least 85 mh. being necessary. A choke having 
an inductance of 250 nth.. taken out of an 
old 50 -kc. superhet, was employed in the model. 
The larger value of choke will permit lower 
values of by -pass capacity. which results in a 
minimum of "cut -off" at the higher audio fre- 
quencies. 

The R.F., crystal and A.F. stages were 
mounted on an aluminum sub- panel, the power - 
pack being n separate manufactured unit. The 
sub -panel was le inches wide by 18 Inches 
lung by Mt inch thick and had three brackets 
fastened to the bottom for support and to 
allow the resistors. by -pass condensers, etc., 
to be mounted underneath. The layout is shown 
in Fig. 2. A panel cutter was used to cut 
holes for the five tube sockets, care being taken 
not to place too much pressure on the brace 
or turning it too fast. The sockets are mounted 
underneath the sub -panel with two 6/32 bolts. 
Tube shields are fitted to the two R.F. and 
regeneration tube sockets. 

The shield cans for the two tuning coils and 
crystal detector were of copper, size 3 Inches 
In diameter by 3 Inches high. The hases are 
bolted to the sub -panel. The cans were of the 
type that are easily removed by turning slightly 
to the left and lifting off, facilitating the 
changing of the plug -in coils. Some of these 
shield cans now on the market helve different 
diameters from 2% Inches to 3% Inches. Even 
the smaller size will be quite suitable, there 
being sufficient space for the UY sockets. 

It will be necessary to provide a short length 
of 14 inch shaft and n coupling bushing for 
the tuning condenser, the length depending 
upon the type of condenser used. 

The filament circuits should be wired with 
No. 10 stranded Insulter) wire so that the 
voltage drop will not be excessive. This is n 
point given little or no consideration by most 
set builders. A great many failures in A.C. 
sets are due to the use of small wire in the 
filament supply circuits. 

The by -pass condensera, the bias resistors 
and the detector filter are located underneath 
the sub -panel. The low potential wires should 
be run to one side and bunched together with 
string. 

The crystal detector requires a mounting 
base. This is a small piece of hakeilte or 
hard rubber 2 inches scinare with holes drilled 
for the jacks, an shown in Fig. 3. The base 
is mounted in the detector shield can % inch 
above the bottom. 

1Vhen completely assembled and wired, the 

set may be tested. Connect the proper speaker 
and adjust the voltages to the values specified, 
assuming that n power -pack having adjustable 
taps is used or one similar to that shown In 
Fig. 1. Plug in the 20 -meter coils and adjust 
the trimmer condensers, either those in parallel 
with the main sections of the gang condenser 
or those mounted in each coil form, as the 
case may be, to maximum volume on it weak 
signal. This operation should he done with the 
dial at or near minimum. Bringing up re- 
generation will increase both sensitivity and 
selectivity exactly the same as in any regenera- 
tive set, but with practically no effect upon 
tuning. The 40 -meter coils should then be 
plugged in and the trimmers on the coil forms 
(if this method is used) again adjusted to 
maximum volume. Continue this procedure until 
all coils are "peaked" correctly. 

It will be found that the selectivity of this 
receiver is somewhat better than the usual 
type of tuned R.F. tuner and has extremely 
satisfactory sensitivity. Tone quality on music 
or speech far surpasses that obtained when n 
tube detector is employed. The volume leaves 
nothing to be desired, due to a screen grid first 
and a pentode power audio stage. 

The crystal detector employed is one of the 
most sensitive and stable crystals ever used 
by the writer and is one of the reasons for the 
satisfactory operation of this interesting circuit. 

PARTS LIST L- Antenna coupling tvdl. R- 1,000 -ohm bins resistor, R.F. 
Rl -2- megohm It.F. grid resistor. 
R2-2- megohm resistor. 
R:3 -2 to 5- megohm regeneration tube grid leak. 
R4-50,000 -ohm regeneration control. 
It i -1,000 -ohm A.F. bias resistor. 
1111 -100,000 -ohm plate resistor. 
117-250,000-ohm grid resistor. 
R8 -400 -ohm pentode bins resistor. 
R9- 25,000 -ohm Electron! Truvolt resistor (75 

watt). Three taps. 
C -.1 mf. by -pass condensers. 
('1- Two -gang .00014 mf. tuning condenser. 
C2 & C3 -35 mint. coupling condensers. 
C4 -.0001 nit. by -pass condensers. 
C5-.001 mf. by -pass condenser. 
C6-.0001 mf. regeneration tube grid condenser. 
C7 -1 mf. by -pass condensers. 
C8 -.1 mf. A.F. coupling condenser. 
C9-2 ref. 600 -volt filter condenser. 
C10-4 mt. 600 -volt filter condenser. 
C11- 450 -volt, 4 mf. filter condenser. 
T -Power transformer. TI- Output transformer. 
T2 -2 to 1 ratio audio transformer. 
RFC -85 to 250 mh. R.F. choke. 
Betorit crystal detector. 

COIL DATA 
Band 1,1 L2 L3 

20 4 4 3 
40 7 7 5 
80 19 19 9 

Television 45 45 15 
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Short Waves Indicate Altitude 
By DR. IRVING J. SAXL 

(Continued from page 205) 

result in a different pitch but not in a dif- 
ferent intensity, as the beat note oscillator 
delivers a fairly constant output. What is 
wanted are actual changes in the total de- 
livered energy. 

Picture 5 shows the actual apparatus. It is 
important to protect the radio tubes against 
the ndcrophonic influences which occur in a 
vibrating airplane. They are therefore covered 
with felt. 

The different parts of the oscillator and of 
the amplifying equipment are shielded sepa- 
rately in the usual metal boxes. This is im- 
portant for the functioning of the sensitive 
apparatus, as stray fields and distributed capac- 
ities outside of the antenna naturally influence 
the coupling between the oscillating systnts 

Fig. I illustrates hoir the electrical capac- 
ity between the plane. Its antenna, unit 

the ground net like condensers. 

1 ^ig, 7:- Wiring diagram of the new 
'l'heremin «radio nitimeter" 

out, the grid of a tube 3 is controlled by the 
latter. Finally, changes in the plate current 
occur which can be read on the milliammeter 5. 
The amount of this plate current change is 
dependent upon the distance of the antenna 
system 4 above the ground. 

There are many other circuits in which the 
plate current is proportional to changes in 
the capacity of a system. All, however, relate 
practically to the sane phenomenon of detun- 
leg an oscillating system in such a way that 
the energy output of an associated system is 
varied. It is not sufficient to simply dettine 
one side of a beat note oscillator. This would 

1 ig. 3 shows another method of mensuring 
he electrical eatuteity I nod also the alti- 

tude) of n plane Whore the ground. 

and therefore disturb the functioning of the 
Indio altimeter. Picture 6 shows the inventor, 
Professor Leon Ssergejewitsch Theremin, in the 
cockpit of an airplane before taking off on a 
test flight with his instruments. These instru- 
ments are simple and light in weight -factors 
which are of special importance in apparatus 
for aircraft service. They are not difficult to 
construct and employ commonly used parts 
practically throughout. In consideration of all 
these facts, the radio altimeter may soon be- 
come a standard instrument in all airplanes 
and dirigibles. 

How to Become a Radio Amateur 
By JOHN L. REINARTZ 

(Continued from page 213) 
to a station and getting it to your satisfac- 
tion, turn the filament rheostat down to where 
the signal strength drops markedly: then turn 
it tip slightly and leave it there. In the next 
article we will first tell you something about 
tubes and how they function in your receiver. 

posts and tune the receiver just as you did 
before. You should be able to hear practically 
the same stations that you could with the 
coil mounted in the receiver, as we have about 
the same number of turns. This will illus- 
trate to you how you can build other coils for 
use on other frequencies for connection to the 
three binding posts. 

In general, have three times the number of 
turns on the second half of the coils as on 
the first half ; remeaber, we had 15 for the 
first half and 45 for the second half in the 
coil we just made. To listen to the radio 
compass stations we need a coil that has 311 

and IM) turns: to listen to short -wave broad - 

casts below 100 meters we need a coil of 5 

and 15 turns. The receiver truly ',penmen a 
universal receiver through the extra coils. 

When we first turn the tube on, we adjust 
it so that when we turn the regeneration coo 
trot dial we hear a click in the receivers as 
we go into and out of regentration. Po not 
horn the tube filament brighter than is npees- 
sary; after you have been successful In tuning 

N'ig. :t -Rear clew of amateur short -w-nve 
receiver described by Mr. Ieelnnrta. 
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RADIO+ 
A Host of Other Interesting 

Scientific Subjects - 
TELEVISION CONSTRUCTION 
ELECTRICITY METAL WORKING 
PHOTOGRAPHY PHYSICS 
AVIATION ENGINEERING 
WOODWORKING METALLURGY 
AUTOMOBILES PUBLIC ADDRESS AND 

PATENTS AND SOUND EQUIPMENT 
INVENTIONS HOUSEHOLD AND 

NEW DEVICES SHOP HINTS 
AND OTHERS 

25c 
The Copy 

4 -Color Cover 

Over 450 Illustrations 
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 ,foie and Mail! r - - - --1 
I EVERYDAY SCIENCE MECHANICS I 

I 100 Park Place, New York, N. Y. 8W -3 -4 1 

I i enclose herewith One Dollar for which I 
you are to enter my subscription to EVERY- 
PAY SCIENCE AND MECHANICS for the I 
next Eight Months. I 

Name 

Address 

City State 
I csnadtan and Foreign Subscriptions Not Accepted 
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EFFIGI ENT i 
, 
S 

o 

pup-poi:0605f vi if xrx 3. s 
CELL 

L 

O 
THE 

LUXThON 
NEW 

KIT HAS 
THOUSANDS or 
PRACTICAL 

APPLICATIONS 
including $ 3 So 

FIRE ALARMS - BURGLAR ALARMS- SMOKE 
INDICATORS- COUNTING - SORTING- COLOR MATCHING 
AUTOMATIC SIGN LIGHTING SWITCHES 

COMPLETE KIT $9.50 
REQUIRES NO (Never Before Sold for Less AMPLIFIERS. Than $60) 

This Includes: 
1 Light Sensitive LuxTron 

Cell, type "ST." 
1 Relay. Controlling 110 - 

Volt Circuit, type R-1. 
1 Gum -Wood Relay Cab- 

inet. 
1 Complete Set Instruc- 

tions a n d Diagrams. 
showing How to Make 
Automatic Parking Light 
Control for Automobiles. 

Size 6" X 3y." x 
3%" deep. LUX- 
TRON R -I RELAY 
(shown aboye In 
case). 
ONLY $4.00 

less casa 

Send $1 Only for Inter- 
esting Instructions and 
Diagrams. 

LUXTRON MFG. CO., INC. 
241 Lafayette St., Dept. SW. , N.Y.City 

Pioneers in Photo -Cell Devices Since 1900 

"HAM" ADS 
Advertisements in this section are inserted 
at 4e per word to strictly amateurs, or Sc a 
word (8 words to the line) to manufac- 
turers or dealers for each insertion. Name, 
initial and address each count as one word. 
Cash should accompany all "Ham" adver- 
tisements. No less than IO words are 
accepted. Advertising for the September is- 
sue should reach us not later than July 20. 

W6CI.O's TRANSMITTER -Well built, $12.50, 
less tubes and power supply. 40 meter colle. 
'45 power supply, husky, $10 less tube. W6CLO, 
2631 Westview, Los Angeles, Calif. 

CODE TRANSMITTER -The amateur's favor- 
ite, exactly as In June Short Wave Craft. Com- 
plete with power supply. 4 tubes and plate 
meter. Will sell for $15. J. Mcfiechnie, 6000 
Washington Ave., Mercbantville, N..1. 

SHORT WAVE LISTENERS CARDS. We print 
just the type of card you need for reporting 
the stations you hear. Write for free samples to- 
day. W1REF, 16 Stockbridge Ave., Lowell, Mass. 

WILL SELL OR TRADE complete Pilot A.C. 
Super -Wasp minus power supply, $15. Also 
station parts. List free. Ilenry Grady, 4220 
ñissena Blvd., Flushing, L. I. 

WILL TRADE A.C. Super -Wasp with tubes 
and power for a C.W. transmitter and power. 
D. Dutra, 603 Laurel Ave., Pacific Grove, Calif. 

GCARANTEED MICROPHONE REPAIRS - 
Any make or model -24 hour service. Stretched 
diaphragm double button repairs, $7.50. Others 
$3.00. Single button repairs, $L50. Write for 
1932 Catalog with diagrams. Universal Micro- 
phone Co., Ltd., Inglewood, Calif. 

TRANSMITTER : Provision for phone. Range 
over 1500 miles: will sacrifice, $490. Power 
supply, 400 volts at 125 mils., $4.90. J. Penn, 
817 Overton, Newport, Ky. 

CRYSTAL CONTROL TRANSMITTERS : Steady 
D.C. signal. No out of band operation with one 
of these transmitters. Uses type 247 tube. 
Crystal and dustproof holder included. Price 
$16. Power supply, $8.50. Precision I'iezo Ser- 
vice, 427 Asia St., Baton Rouge, La. 
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The 2Tube "Reliable" 
By EDWARD G. INGRAM 

(Continued from page 230) 
having a yoke -shaped frame and two bearings, 
unless the bearings are insulated from the 
frame. Since the capacity named falls within 
the range of the usual midget condensers with 
a single bearing, this type is used for both the 
truing and antenna condensers. 

Thus by the use of a midget condenser for 
tuning and a potentiometer for controlling re- 
generation, better 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 high -frequency work never should 

be wound on low -grade forms, such as those 
made from cardboard. Fortunately, bakelite 
forms of suitable size with ribs to keep the 
wire away from the dielectric can be obtained 
at a low price. 

While heavy wire Is theoretically desirable 
for high -frequency coils, practically any size 
from No. 20 to No. 30 may be used to good 
advantage. No. 30 enameled wire is moisture - 
proof and very good for the purpose. The 
number of turns used should be approximately 
as follows: 

Eighty -meter band, plate coil 20 turns, tick- 
ler 10 turns; 40 -meter band, plate coil 10 
turns, tickler 8 turns: 20 -meter band, plate 
coil 5 turns, tickler 6 turns. 

A space of one- quarter inch should be left 
between the plate and tickler -windings. If 
trouble Is experienced in making the tube oscil- 
late, turns may he added to the tickler coil 
one at a time until best results are obtained. 
If there Is a complete refusal to oscillate the 
tickler leads may require reversing or the tube 
may be defective. 

Good R.F. Choke Desirable 
While fair results possibly may he obtained 

with no radio frequency choke coil in the 
plate circuit. the use of one is strongly recom- 
mended. It must be of good design and con- 
struction to prove effective. 

Current for the screen grid and plates of 
the tubes can be taken from a suitable "B" 
substitute or from dry batteries. If the power - 
pack is not provided with a winding for sup- 
plying current to the tube heaters, or if "B" 
batteries are used, a filament transformer can 
be procured for a small sum. The transformer 
available probably will be designed for furn- 
ishing current to more than two tubes, but this 
will make no difference. If no center tap is 
provided, a center- tapped resistor should be 
placed across the secondary of the transformer 
and the tap grounded directly to the ground 
lead -in wire. 

To avoid magnetic coupling, the transformer 
should be placed about three feet from the 
receiver, and to prevent a serious voltage drop 
due to resistance of the leads, heavy wire of 
about No. 10 gauge should be used. 

The heaters of the tubes can be operated 
from a 6 -volt, 100 ampere -hour storage battery. 
if desired, but a change in the wiring will be 
necessary. Since the tubes are in parallel and 
each consumes 1% amperes at 2% volts, the 
total current consumption will be 3% amperes 
at 2% volts, which is too high for the ordin- 
ary storage battery. By wiring the beaters in 
series the current consumption can be reduced 
to 1% amperes at 5 volts. A rheostat should 
be provided In this case and adjusted to main. 
tain the proper voltage. 

To avoid trouble from hand capacity when 
tuning, it is necessary to use complete shield- 
ing for entire satisfaction. It is suggested 
that an aluminum box about 12 x 12 x 6 inches. 
of the type having grooved corner pieces and 
removable sides, be obtained for the purpose. 

Both the coil socket, which is an ordinary 
four -prong tube socket, and the five -prong tube 
sockets should have the terminals placed as 
shown. The aerial condenser Is mounted on a 
small piece of rubber panel and care should 
be taken to see that the shaft does not come 
to contact with the metal shielding. 

The switch for cutting off the ground and 
B -minus connection is not essential with a 
'B" substitute. It is necessary when "B" 
batteries are used, to prevent the continuous 
leakage of current through the potentiometer. 

The lid of the aluminum box may be at- 
tached with small hinges to facilitate the 
changing of the plug -in coils. 

Parts suggested are: 
Two .0001 mf. Pilot No. J-23 midget tuning 

condensers. 
50,000 -ohm Frost "roller type" potentiometer. 
85 -mh. Ilammarlund R.F. choke. 
One four -prong bakelite tube socket. 
Two five -prong bakelite tube sockets. 
Pilot No. 501 double resistor mount. 
114 -meg., 2 -meg., and 2,000 -ohm Lynch resis- 

tors. 
5 -meg. Lynch grid -leak. 
One .0001 mf. Lynch No. 1460 grid con- 

denser. 
One .01, one .00025, one .006 and two .5 inf. 

fixed condensers (Pilot, Aerovox or Sangamol. 
Set of coil forms (Pilot, Silver -Marshall or 

Octocoil) . 
National type "B" vernier dial. 
Six Eby binding posts. 
One switch. 
One two -prong jack. 
Aluminum box about 12 x 12 x 6 inches. 

The New SilverMarshall 728 S-W 
(Continued front page 227) 

INTERMEDIATE TRANS. 
let and 2nd - 

Pri. -211 turns No. 41 S.S.E. Litz wire 
Sec. -211 turns No. 41 S.S.E. Litz wire 
Wound on ry4" form-spaced 1 ,14" 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- 
tapped at 150 turns. 
Wound on y4" form -spaced is" 

BROADCAST OSC. COIL: 
Tank -96 turns No. 27 P.E. wire-space 
wound 60 T.P.I. on 114" dia. 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 Ya" dia. form. 
SHORT WAVE OSC. COIL: 

Tank -29 turns No. 20 P.E. --space wound - 
winding length 114" wound on 1%" dia. 
form. 

Plate -26 turns No. 36 S.E. -space wound - 
winding length 11/4" wound on Vs" ¿la. 
form. 

Grid-9 tarns No. 36 S.E.-wound in spacing 
of tank 

ANTENNA COIL- BROADCAST: 
Secondary- Approx. 121 turns No. 30 P.E. 

wire -space wound -83 T.P.I. 
Primary -450 turns No. 84 D.C.C. wire -ran- 

dom wound. 

SHORT WAVE COILS 
1st COIL. 

Secondary -34 turns No. 27 P.E. wire -space 
wound 

Pickup -20 turns No. 36 S.E. wire -close 
wound spaced 14" from sec. 
Wound on 114 dia. form 

2nd COIL: 
Secondary -191,ís turns No. 21 P.R. wire - 

space wound 
Pickup -20 turns No. 36 S.E. wire-close 

wound spaced j{," from sec. 
Wound on r/s" dia. form. 

3rd COIL: 
Secondary -6% turns No. 19 P.31 wire - 

space wound -length, 7/s" 
Pickup -20 turns No. 86 S.E. wire -close 

wound spaced %. from sec. 
Wound on j/s" dia. form. 
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Short Wave Beginner 
By C. W. PALMER 

(Continued from page 228) 

The remainder of the parts may now be 
screwed Into place on the baseboard as shown 
in the layout, Fig. 5. Finally, the panel is 
fastened to the baseboard with the two wood 
screws and the set Is ready for wiring. 

The binding post at the front of the coil 
mounting strip, narked 1, is at the "grid" 
end of the tuning coil. It is connected to the 
stationary (fixed, plates of the tuning con- 
denser Cl by a piece of hook -up wire. One 
end of the grid condenser C2 Is also connected 
to the binding post 1. A wire Is soldered to 
the soldering lug on the condenser and the 
other end is soldered to the binding post. A 
third connection Is made from this same bind- 
ing post to the aerial terminal through con- 
denser C5. This condenser Is formed of two 
brass angles mounted on the baseboard, facing 
each other, but not touching. There should 
be space of about 1/1G inch between them. 
The exact size of the angles and the spacing 
between them is not critical, so we may use 
approximate dimensions. 

A number of the wires of the set are con- 
nected together and grounded to the "Ground" 
binding post. To facilitate making these con- 
nections, a machine screw is passed through 
the baseboard, below binding post 2 of the 
coil mounting. A connection is made to a 
soldering lag under the head of the screw to 
this post. By referring to the picture layout 
of the under side of the set, Fig. 6, the wires 
connecting to this screw may he readily seen. 
One side connects from tthe rotary plates of 
the tuning condenser Cl : another from one of 
the terminals of the rheostats R2: a third runs 
from the bypass condenser C4, which is fastened 
to the under side of the baseboard : still an- 
other wire connects to one side of the con- 
denser C3: another connects to one of the 
F binding posts on the tube socket and the last 
wire runs from the screw to the "Ground" 
binding post of the set. 

The remaining wires are as follows: The 
third binding post from the front on the coil 
mounting is wired to the remaining soldering 
lug on condenser C3 and through the baseboard 
to the hnek phone terminal. The fourth post 
on the coil mounting connects to the P ter- 
minal on the tube socket. The lug on the other 
side of the grid condenser C2 is connected to 
the terminal G on the tube socket which is 
adjacent to it. A wire is soldered to the other 
angle of the condenser C5 and connects to the 
aerial binding post. The front phone terminal 
connects to one of the soldering lags on con- 
denser C4 which la also connected to resistor 
R3 with a wire through n hole in the base- 
board. The resistor R3 is equipped with three 
terminals. The center one and one of the outer 
terminals are used and the third one is left 
open. The second terminal on this resistor is 
soldered to a wire which connects to the right 
hand binding post at the rear of the set. 

The center binding post of the three at the 
hnck of the receiver is connected to one side of 
the rheostat R2 and the left hand binding post 
is connected to the other F terminal of the 
tube socket. This completes the wiring of the 
receiver. It is advisable to check the wiring to 
be sure that all the wires have been connected. 
This can he done most readily by marking off 
the wires on the diagram with n colored pencil 
as the wires are checked off. 

The coil forms are made of short lengths 
of two -Inch tubing rut from the eight -Ineh 
piece obtained. They are all 1!4 inches long, 
except the largest, which is two inches long. 
To rut the tubing, measure off the 114,-Inch 
length with a ruler and wrap a strip of paper 
several times around the coil at the desired 
point. Then with a pencil, a straight line may 
be marked around the tube. 

The lengths can then be cut off with a hack- 
saw and the edges smoothed off with a file. 
Two holes are then drilled near the edges, 
directly opposite each other, to permit the in- 
sertion of small screws for holding the ends 
of the wire and the mounting "legs." The legs 
are simply pieces of stiff wire (bus -bar) bent 
around the screws and spaced to fit in the 
mounting strip binding posts. 

What 
Wouldn't 
You Do 
for Them 

YET you may be overlooking the most vital thing of 
all for their future 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 small a cost 
NO ONE need be without its splendid protection. We 
now offer a special old line, legal reserve life policy for 
as low as $4.13 at age 35 (other ages in proportion) - 
a policy paying you $1,000, with an additional $5,000 
special travel accident benefit; disability benefits, loan 
values, and other advantages. Think of it! No family 
can afford to be without such protection, at so trifling 
a cost. 

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 
or obligation. 

For your own peace of mind, for the security of those 
you love, get this low -cost protection while you CAN. 
Mail the coupon now. 

FREE! :Mail this coupon TODAY for sample policy and 
complete details. 

Union Mutual Life Company of Iowa, (Box 214) 
Des Moines, Iowa. 

Send me above described Free sample policy and complete 
details -this is not to obligate me in any way. Name--.- 
Address -_ - -- 

Age--- - --- Occupation. _._.._ ..__......- .-- -.... 

i 

I 

Tho rails aro all wound with No. 22 double 
silk covered wire. All the coils are wound in 
the same direction, and each coil should be 
centered on its form. There are six coils num- 
bered in the following table according to the 
number of turns. 

Coil No. 1 45 turns 
" 2 IS " 

12 .. 
e. 4 8 " 

0 .. 

" G 4 " 
The grid or "tuning" coil is inserted in bind- 

ing posts No. 1 and 2 of the coil mounting. 
The plate or regeneration coil is inserted in 
binding posts No. 3 and 4. The coils can be 
used as either grid or plate coils, but the fol- 
lowing combinations are ordinarily employed : 

190-100 meters. Grid coil No. 1. Plate coil No. 3 
100 - 60 meters. Grid coil No. 2. Plate coil No. 4 

î0. 45 meters. Grid coil No. 3. Plate coil No. 4 
50- 28 meters. Grid coil No. 4. Plate coil No. 5 
28- 18 meters. Grid roil No. G. Plate coil No. 5 
The next point in the installation of the set 

Is the construction of the aerial and ground. 
The aerial consists of a wire about 50 to 100 

feet in length suspended on the roof or in any 
other convenient way. The ends of the wire 
must be insulated by placing glass or porcelain 
insulators between the wire and the support. 
The wire brought down from the aerial to the 
set must be insulated as carefully as the aerial 
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 
contact can be made. 

Our set is now ready for operation. Turn 
the rheostat about half way up and rotate the 
regeneration control knob until the set goes 
into oscillation. This is a phenomenon easy 
to recognize by the click and hissing sound 
after a certain point is passed In turning the 
knob. The point where oscillation begins Is 
the most sensitive operating point for the 
receiver. Now. it we turn the tuning dial 
slowly, readjusting the regeneration control to 
keep the set nt the point of oscillation, we will 
find the locations on the dial for various 
stations. 

(Ilon't miss Part IiI in next issue.) 

www.americanradiohistory.com

www.americanradiohistory.com


252 

Stoppani 
Belgian Compass 

Being a precision Instrument, the Stormont Compass lends Itself admirably for um ln the Radio Experimenter's test laboratory. It affords an Ideal means of determining the Nlarity of magnets, eleetremagnets and solenoids carry. 
IM outrent. Since the compass needle is itself a magnet. having a North -seeking pole (which Is actually the South pole) and South -seeking pole (which is actually the North pole): anti since, as we all know, like poles repel euh other and unlike poles attract each ether. it is merely necessary to bring the compost In the vicinity of the mag- net under test. The North pole of the compass needle will then point to Use North pole of the magnet under test or the South pole of the needle will point to the South 
pole of the magnet depending, of course, upon their reln- 
Uve positions. 

May Be Used As a Galvanometer 
Because of Its uniform magnetic properties, high senai- tivity, and delicate frictionless bearings, the Stoppuni compass may be utilised to advantage as a highly precise gaivanometer for detecting ectrie currents In experimental 
or oenvenllonal radio circuit,. The Compass is easily and readily converted Into amid galvanometer by merely winding several turns of ordinary radio wire completely around the face and lower case of the compass; leaving small spaces between turns to observe the movements of the needle. The ends of the wire are brought out as teat leads to be inserted in series In circuits under test. A deflection of the compass needle in either direction indicates the pres- ence of an electric current. Incidentally the Intensity of the current may be closely approximated since the force with which the needle gyrates is proportional to the In- tensity of the current flowing through the wire. 
Stoppani Compass Is an Ideal WATT'S, Instrument svith elevated sights. It is made of Solid Brense, Parker- 'red. non -rusting. graduated in 1 /10, Ruby Jewelled, 4 inches square Fitted in a hardwood case, with set screw In corner to hold needle rigid when not in use. The United States Government paid more than $30.00 for this precision instrument. 

Our Price $4.50 

Gold Shield Products Company 
102 Chambers Street SWC New York, N. Y. 

CA-AIO 
Precision Wound 
Coil Forms 

wound on the new material, molded 
Makalot. Set of four -with bril- 
liantly colored code rings - red, 
green, yellow and blue. Range 15 
to 200 meters, $2.00 a set. Two 
additional bank wound coils for 
broadcast band, 75c a pair. Forms 
without winding, four, five or six 
prongs, 25c each. Send for new 
Na -aid 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 
fixed mica condensera (23) and (24) and the 
wire -wound center -tap resistor (42). This 
shelf is held to the upper one by two pieces of 
brass tubing / inch in diameter and % Inch 
high. 

Complete List of Parts Required for the 
Universal 10 -Watt Transmitter 

2 Cardwell .000.365 mf. Midway Featherweight 
Variable C leasers, type 407 -B (27, 31). 

1 75 -watt Trutest Power Transformer-sec- 
ondary Voltage :375 volts each side of 
center -tap; 2 21/4-volt Filament windings; 
1 5 -volt Filament winding (40). 

1 Electrad Truvolt 50-ohm Center -Tap Re- 
sistor (42). 

I Electrad Truvolt 200 -ohm Wire -Wound Re- 
sistor, type B -2 (38) 

I Electrad Truvolt 10,000 -ohm Wire -Wound 
Resistor, type B -100 (26) 

1 Electrad 500,000 ohm Gain Control, type 
RI -203 (7) 

I Blair Microphone Transformer (6) 
1 2,000-ohm Trutest Audio Modulator Choke 

(18) 
I 30 henry, 100 mil Trutest Filter Choke (34). 
l .0001 mf. Aerovox Mica Transmitting Con 

denser, type 1450 (25). 
2 .004 mf. Aerovox Transmitting Mica Con- 

densers, ttype 1450 (23, 24), 
1 .00:3 mf. Aerovox Transmitting Mica Con- 

denser, type 1450 (25). 
1 Double Section Aerovox Metal Case Con- 

denser(9, 
10). 

, type 46 -01, 0.1 mf. each section 

1 .1 mt. Aerovox Metal Case Condenser, type 
460 (15). 

1 1 mf. Aerovox Condenser, type 407 (12). 
1 25 mf. (25 volt) Aerovox Dry Electrolytic 

Condenser, type E -25 -25 (39). 
7 Eby Binding Posts (1, 2. 3. 30, 32, 43, 44). 
3 5 -Prong Eby Sockets (11, 17, 22). 
I 4-Prong Eby Socket (37). 
1 124 Arcturus Screen Grid Tube used as 

Speech Amplifier (11). 
1 PZ Arcturus Pentode Tube used as 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 -type (Micro- 

phone Switch) (4), (Power Switch) (41). 
1 Set Short Wave Coils (See Coil Winding 

Data -table No, 1) (29). 
1 Special R.F. Choke-Coil No. 3 (20). (See 

Coil Details.) 
1 Special lt.F. Choke-Coil No. 4 (18A). (See 

Coil Details.) 
1 Special ,Tack Switch -"Phone" to "CW" 

(19, 
2 I.R.C. (Du33). rham) 3.000 -ohm, 1 watt Metal- 

lized Resistors, type M.F.4 (8) (16A). 
1 L.R.C. (Durham) 30,000 -ohm, 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 I.R.C. (Durham) 1 megohm, 1 watt Metal- 

lized Resistor, type M.F.4 (16). 
1 4 mt. Aerovox Filter Condenser, type 602 

(36). 
2 2 mt. Aerovox Filter Condensers, type 602 

(Connected in parallel) (35). 
1 4% -volt Burgess "C" Battery. No. 5360 (5). 
1 Weston D,C. Milliammeter, 0 -150 mils, No. 

301 panel type (21). 
1 Bakelite Panel, 10 x 14 x 1/4 inch. 
2 General Radio Dials (27, 31). 
2 Knobs (19, 33) (7). 
1 Piece of Bakelite -Shelf "A " -10 x 5% a 

1 inch. 
1. Piece of Bakelite -Shelf "B " -5 x 3 x 14 

inch. 
1 Piece of Bakelite -Shelf "C " -7% x 1 x 1 

inch. - 

1 Piece of Bakelite -Shelf "D "-41 x 2% ar 
11h inch. 

1 Binding Post Strip-7% z 1 z % inch, 

1 Bottom Board, 9% x 8% x 1 loch. 
4 Rubber Feet. 
1 Universal Double- Button "Nandi -Mike" 

Microphone. 
i Transmitting Key. 

All Aluminum Frame Angles -16 Gauge. 
Note: -Numbers in parthenthses refer to cor- 

responding numbers used to mark parts 
on diagrams. 

Coil Winding Data 
Table No. 1 

COIL, No. 1 

Form 4 Inches lung by 2% -inch diameter. 
Bakelite Form 

20 Meters 40 Meters Si) Meters 160 Meters 
4 Turns 9 Turns 16 Turns 45 Turns 
No. 12 No. 12 No. 12 No. 12 

Enameled Enameled Enameled Enameled 
Wire Wire Wire Wire 

Spaced Spaced Spaced 
1/4e apart 1/4" apart % "apart 

COIL. No. 2 
2 inches long by 2% -inch diameter. 

Bakelite Form 

J Turns 
No. 12 

Enameled 
Wire 

9 Turns 9 Turns IR Turns 
No. 12 No. 12 No. 12 

Enameled Enameled Enameled 
Wire Wire Wire 

A 30 Watt Transmitter 
(Continued from page 238) 

For the 3,500 kc, band 13 turns formed on 
2% -inch. For the 7,000 kc. hand 9 turns 
formed on 1%-inch. For the 14,000 kc, band 
5 turns formed also on a 1'% -inch form. 

The windings of the two smaller coils may 
be so spaced that the ends will fit to the same 
dimensions that the largest coil does. Make 
certain that no portion of the turns touch the 
next turn and keep the spacing as uniform as 
possible. An extra inch should be allowed on 
each end turn which may be flattened and 
drilled for the purpose of mounting on some 
form of standoff insulator, fitted with vertical 
bolts and wing nuts. 

A bleeder resistor is highly recommended, as 
it protects tubes and con(lensera from high 
voltage surges while "keying" and also greatly 
improves the note. A 10 -watt resistor of 50,000 
ohms will be satisfactory. 

In the schematic it will be noted that there 
is a condenser and a variable resistor shunted 
around the key; this is strongly recommended 
in order to surpress key clicks. A condenser 
of .5 mf. is satisfactory but must be able to 
withstand the plate voltage. The variable re- 
sistor may be in the form of any rheostat or 
potentiometer variable from zero to 1,000 ohms. 

Such a transmitter was converted from the 
power -pack referred to and actually placed in 
operation for a period of eight hours, deliver- 
ing 30. watts to a dummy antenna, without 
causing the original transformer choke, etc.. to 
heat up above normal. The cased transformer 
is equipped with ports to allow air circulation. 

With reference to the grid -leak, it is advis- 
able to use a 100 watt size, as while adjust- 
ments are being made to determine the exact 
amount of grid tarns. or in tuning, the circuit 
at times becomes considerably out of resonance, 
resulting in very heavy grid currents, which 
are apt to burn out a low -wattage resistor or 
seriously damage it, so as to cause a noisy 
carrier later on. This damage very often is 
not apparent when the resistor is out of ser- 
Vire and under test, but develops shortly after 
it has been put back in service when it heats 
up, even though the heating is not apparent 
by physical contact. 

Any inquiries addressed to the writer, in 
fare of the Editor, will be cheerfully answered. 
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Denton 8 -Tube Super 
(Continued from page 207) 

turns to the inch with n winding length of 
1 inch. 

28 TO GO \METEas- Detector 
Primary 4 turns No. 30 D.S.C. 
Secondary 14 turns No. 20 Enam. 
Regeneration 6 turns No. 30 D.S.C. 

Oscillator 
Plate 4 turns No. 30 D.S.C. 
Secondary 11 turns No. 20 Enam. 
Coupling 2 turns No. 20 Enam. 

Detector sec hire is space wound 12 turns 
to the inch with u winding length of 13y inches 
scant. 

The oscillator secondary is space wound 12 
turns to the Inch with a winding length of 
1 inch. 

55 TO 125 METERS- Detector 
Primary 5 turns No. 30 D.S.C. 
Secondary 33 turns No. 20 Enam. 
Regeneration 1G turns No. 30 U.S.C. 

Oscillator 
Plate 5 turns No. 30 D.S.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 
1% inches. 

The oscillator secondary is space wound 24 
turns to the inch: length of I inch. 

120 To 300 N/ETERS- Detector 
Primary G turns No. 30 P.S.C. 
Secondary 78 turns No. 30 D.S.C. 
Regeneration 30 turns No. 30 D.S.C. 

Oscillator 
Plate 14 turns No. 30 P.S.C. 
Secondary 44 turns No. 28 D.S.C. 
Coupling 5 turns No. 30 D.S.C. 

The detector secondary is space wound 56 
turns to the inch with a winding length of 
1% inches. 

The oscillator secondary is space wound 50 
turns to the inch: length of over % inch. 

240 To 550 3IErEns- Detector 
Primary 10 turns No. 30 D.S.C. 
Secondary -114 turns No. 30 D.S.C. 
Regeneration 48 turns No. 30 11.8.1'. 

Oscillator 
Plate 30 turns No. 30 D.S.C. 
Secondary.... 70 turns No. 28 P.S.C. 
Coupling...... S turns No. 30 D.S.C. 

PARTS LIST 
1,2 -Alden antenna- ground assembly. 
3, 12- llammariund S6 isolantite sockets. 
4, 13 - -- National 150 -mmf. tuning condensers 

ST -150. 
2 National type B" dials X-13 -11. 
5-International resistor, 1 meg.. 1 watt. 
6.14 -1113tá mica condenser. .000125 -mf. 
7, 111, 2(1, 24, 32, 35-4 -prong Eby sockets. i 8, 10, 1:1, 23, 31. 39-Acra test by -pass condensers 

No. 2817, capacity .02 -mf. 
9- frost 250,000 -ohm potentiometer No. 6189. 
11- Micamold resistor, 30.000 ohms, 1 watt. 
15- International resistor, .1 :neg.. .5 watt. 
17.21.29- .',cratest 465 kc. transformers. 
18, 22, 30-Acratest resistors, 50,000 ohms, .5 

watt. 
25- Acratest resistor, 15,000 ohms, .5 watt. 
26 -Frost potentiometer, 100,000 ohms, No. 

6188. 
27- Acrntest resistor, 30,000 ohms, .5 watt. 
28- Acratest resistor, 60,000 ohms, .5 watt. 
33- MIicomold condenser, ,001 -mf. 
34- Acratest LF. choke No. 2871. 
35-Acratest resistor, 159,000 ohms, 1 watt. 
36-Acratest coupling condenser, .075 -mf. 
37 -Frost potentiometer, 500,000 ohms. 
40-Acratest push -pull input transformer No. 

5834. 
41, 42 -Eby 5 -prong sockets. 
43,44,45,46,47,48 -Pins of Eby 6 -prong socket. 
49 -Power switch mounted on (37). 
Special drilled and folded panel and chassis, 

Bean, the Radio Man. 
3 Hammarlund tube shields, type TS. 

(Concluded In next issue.) 

The 
Television 
Trend 

SEND 15c 
FOR SAMPLE 

COPY 
(See Coupon) 

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. 
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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. SWC-4 

Mark X in square which offer desired: 
As per your Special Offer, I enclose $1.26 (Canada and Foreign $1.50), for which enter my 
subscription to TELEVISION NEWS for one year. 

Pend me a sample copy of TELEVISION NEWS for which I enclose 16c (U. S. Stamps or 
coin accepted). 

Name 

Address 

City State 

LFV1S1O T 
E . ew =m N 
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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 read radio's two 
great magazines, SHORT WAVE CRAFT 
and RADIO -CRAFT, at a saving of $2.00. 
Regularly the rate for eight months of 
RADIO -CRAFT and SHORT WAVE CRAFT 
is $4.00. For a brief period only, our 
readers can enter their subscription to re- 
ceive both magazines for $2.00. This is 
redaction 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! 

SHORT WAVE CRAFT 8WC 2.4 
100 Park Place, New York, N. Y. 

As per your special offer. I enclose $2.00, for which 
you are to enter my subscription to SHORT WAVE CRAFT 
and RADIO -CRAFT for the next eight months. 

Name 

Address 

City State 
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When to Listen In 
By ROBERT "BOB" HERTZBERG 

From Canada and Cuba 
OLIVER A\ILlE, our indefatigable corre- 
spondent of Philadelphia, l'a., has sent this 

department several cards and letters of ac- 
knowledgment that be received from various 
short -wave stations. A card from the Cana- 
dian Marconi Company gives the following 
"dope" on VEDDR : 

"VE9UR was designed and built by the Cana- 
dian Marconi Company, and operates on a 
frequency of 6.0.5 kilocycles or 49.96 meters, 
with a power output of four kilowatts. The 
present schedule is 7 :00 p. m. to 11 :00 or 
midnight, E. S. T., every evening." 

The office of the Canadian Marconi Company 
is at Montreal, but the actual radio transmit- 
ter is at Drummondville, Quebec. 

From Havana Cuba : 

"This card will verify that you beard station 
CMCI on 49.5 meters of the International 
It roadrast lug ('ompa ny of Havana, Cuba, 
broadcasting a musical program on last April 
7th, 1932. We also broadcast daily on our 
long -wave station, CMDC on 675 kc., from 
7 :00 a. m. till 8:00 p. m. and from 8:00 p. m. 
till 11 :00 P. m. on CMCI." 

Daylight Saving Time in Foreign 
Countries 

For the current year this time is in effect 
as follows : France, advanced 1 hour, April 2 
at 23:00 o'clock, until October 1 at 24 :00 
o'clock ; Great Britain, advanced 1 hour, April 
17 at 2 o'clock a. m., until October 2 at 2 a. m.; 
Irish Free State, advanced 1 hour, April 17 
at 2 a. m. ; Holland, 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 W8RK 
Radio station W8XK, the little brother of 

station Kitt{.\, is being moved to a new home. 
The change in location is being made in the 

interest of centralization and with the com- 
pletion of the transfer the short waves will 
go on the air from the ultra- modern plant at 
Saxonburg, Pa., approximately :30 miles from 
Pittsburgh. The standard wave broadcasting 
of KDKA has been done from Saxonburg since 
the plant was first opened. August 31, 1930. 

New transmitting sets are being installed at 
the Saxonhurg plant for the frequencies of 
15,210 kilocycles and 21,540 kilocycles, their 
respective wavelengths being approximately 19 
meters and 13 meters. Other frequencies being 
moved are those of 6,140 kc., or 48 meters, 
and 11,870 kc., or 25 meters. 

Walter C. Evans, manager of radio operations 
for the Westinghouse Electric and Manufac- 
turing Co., is supervising the installation of 
the short wave equipment at the Saxonburg 
station. 

The achievements of W8XK are known 
throughout the world. It has carried the 
National Broadcasting Company programs orig. 
mating in the KDKA studios to the far corners 
of the earth. Not only have these short -wave 
programs of WSXK been received direct on 
short -wave sets. but millions 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 banda without rode tests. 
Also we want one -half of all the amateur fre- 
quencies for phone work. 

The phone boys 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 eighty -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. piratee at Hartford. 

73's 
N. E. BREWER, Radio Station W9DKK, 

418 W. 5th St., Abilene, Kansas. 

(You seem to hare gotten a very twisted 
slant on the phone -C. W. problem, Oit, and I 
will try to straighten you out. First of all, 
you must understand that one phone trans- 
mitter takes up as much room on the air da 
fifty CAI'. transmitters. If the ham bonds 
were opened to unrestricted phone work the 
bedlam would be unbearable. It's bad as it is 
now, what with marry inconsiderate amateurs 
using wobbling oscillators and down- in -the- 
cellar modulation. ell' experience i8 very rota- 
able to the phone experimenter, because a 
phone transmitter must first be a stable C.U'. 
outfit before it can be modulated. properly. 

Your remarks about the A. It. R. L. are alto- 
gether unwarranted. If it were not for this 
organization there probably would be no such 
thing as amateur radio today. You must re- 
member that amateur radio fa no longer a local 
proposition, but has assumed international as 
pects. Uncle Ram has certainly treated the 
"hato" more kindly than any other government, 
and has stood up for him when most of the 
other countries wanted to "wipe him off the 
map" completely and grab off all the short - 
leave channels for commercial and military pur- 
poses.-Editor) 

May 19- Chicago Tribute to Germany,11 :80 to 
12 noon, E. D. S. T., National Broadcasting 
System. (W2XAD, 15,340 kc., WGY,) 

May 19- Pan -American Program, 11 :30 to 12 
midnight, E. D. S. T., National Broadcast. 
ing Company. (W2XAF, 9,530 kc., WGY.) 

May 20- Iludson Festival, 3 to 4 p.m., E.D.S.T., 
National Broadcasting Company. (W2XAD, 
15,330 kc., WGY.) 

May 25 -The song of an English nightingale, 
picked up by microphones concealed in the 
Pangbourne Woods, Berkshire, England, was 
heard here over the Columbia Broadcasting 
System. The program was sent by short 
waves. 

May 26-Transatlantic rebroadcast from Lon- 
don, England, over Columbia Broadcasting 
System network -"The Great Unlicked," sto- 
ries of college life, given by Carleton K. 
Allen, warden of Rhodes College, Oxford, 
England. 

May 26- Rebroadcast to American audience 
over the C. B. S. chain of stations of the 
charity concert from Albert Hall, London, 
England. 

May 28- Rebroadcast to America by C. B. S. 
of Bonn University students chorus front 
Bonn, Germany. 

May 29- Amelia Earhart spoke to American 
broadcast audience via C. B. S. over short- 
wave link across the Atlantic from London, 
England. 

May 31- Ambassador Mellon, C. B. S. short- 
wave broadcast to America from London, 
England. 

June 3 -C. B. S. international exchange feature 
-"Broadway." sent from WABC studio to 
London and the whole continent via Rocky 
Point, Long Island, short -wave station. 

June 3- Sangerfiest Program, 2 to 2 :30 p.m., 
E. D. S. T., N. B. C. (W2XAD, 15,330 Ice., 
WGY.) 

June 5 -Monte Grappa Rock, 10 to 11 a.m., 
E. D. S. T., N. B. C. (W2XAD, 15,330 kc., 
WGY.) 

June 11 -C. B. S. short -wave broadcast from 
London, England, to American audience, of 
the Aldershot tattoo. 

June 11- Washington College, 12 noon to 1 
p.m., E. D. S. T., N. B. C. (W2XAD, 15,330 
kc., WGY.) 

June 17- Pan -American Program, 11 :15 to 12 
midnight, E. D. S. T., N. B. C. (W2XAF, 
9,530 kc., WGY.) 
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SHORT WAVE CRAFT for AUGUST, 1932 

SWAPPERS 
SWAPPERS are swappers of correspon- 

dence. During the past few years we 
have noted that Short -Wave enthusiasts 
love to get acquainted with each other 
by mail in order to swap experiences. 

Use postcard only. Never write 
letter. Address postcard 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 anything 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. There 
is no charge for this service. 

-EDITOR. 

MERTON AILES 
33 Spring St., St. Johnshur.. Vt. 

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, Ill. 

CARL W. BERG 
3001 Upton Ave. North, Minneapolis, Minn. 

RAY BIRREN 
5753 Wilson Ave., Chicago, Ill. 

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, Ohio. 

MELVIN NESBIT FREED 
414 Fourth Ave., Salt Lake City, Utah. 

LEO GOUDREAU 
Box 869, Rosseberry St., 

Campbellton, N. B.. Canada. 
WILLARD M. HAMMANN 

55 So. Main St.. Milltown. 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, Mies. 
JOSEPH NABER 

11237 So. Albany Ave., Chicago, III. 
JAMES L. PATTERSON 

Box 220. Fort Mill, S. C. 

CLYDE E. PAULEY 
Penn. Ave. and 24th St., Owens. W. Va. 

ARTHUR RICKETTS 
95 Radford St.. Yonkers, N. Y. 

EDGAR J. SANMANN. W6AFD -W6EBU 
Associate IRE 
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 S. SORENSON 
12237 Rockwood St., Mt. Morris. Mich. 

VINSEN SWICK 
Box 127, Buena Vista, Colo. 

JACK TAYLOR 
SO Carmel Rd., Buffalo, N. Y. 

D. H. THIELEN 
4716 So. Kildare Ave.. Chicago, Ill. 

SPENCER TUCKER, W2PCB 
566 W. 161st St., New York City. 

"BILL" W. WATTS 
Box 495. Stanton, iicbr. 

JOHN WHITLOCK. JR. 
256 S. 56th St.. Philadelphia, Pa. 

C. E. WILSON, C.E. Radio 
Hillsdale, N. J. 

R. WRIGHT 
3111 Heath Ave.. Bronx, N. Y. 

AL ZEITZIFF 
2008 East 3rd St., Brooklyn, N. Y. 
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This Book STRIKES A 
NEW NOTE in Building 
SHORT WAVE SETS 
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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. 

72 Pages 
100 Illusa 

trations 

A Secos 

SHORT WAVE CRAFT SW -3 -4 
96 -98 Park Place, New York City. 
Gentlemen:- 

I enclose herewith fifty (50c) cents for 
which please send me a 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 currency or 

I stamps.) 

Name 
Address 
City and State 

- 

Mail 
Coupon 

Now 
If you have a library of Short Wave books. 
your collection is incomplete without this 

instructive text. If you haven't a library 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 
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 Ii batteries. Can be 
supplied for all electric AC operation at no 

extra cost. KIT COMPLETE $4.50 

ABOVE SET - 
All wired and tested 3 9.00 
Assembled but unwired 7.00 
l'entode Tube output 2 tubes 

makes set 3 times as loud 
Complete Kit 5.00 
Pentode all wired and tested 10.00 
3 tubes- Pentode output, kit 8.00 
All wired and tested 15.00 

SHORT WAVE PARTS 
OUR SPECIALTY 

We Specialize in Obtaining Kits 
as Described in Short Wave Craft 

UNITED RADIO BUILDERS 
1234 -1236 Springfield Ave. 

Irvington, N. J. 

96 PAGES 
OF NEW DATA 
HAS BEEN 
ADDED TO THE 

OFFICIAL 
REFRIGERATION 
SERVICE MANUAL 

To bring this useful 
service manual right 
up -to -date. Mr. L, K. 
Wright, the editor of 
the IIl'F ICI aL RE- 
FRII:ER.AT!ON SIRt- 
VICl: MAN UAL, has 
added a wealth of en- 
tirely new material o 
electric refrigerators and 
older models which are 
already on the market. 
As usual every refrig- 
erator has been accu- 
rately described from 
the vlewpolnt of Berrie- 

to illus- 
trate the essential 
parts, so simplified that 
repairs ran easily he 
made. Tile addition of 
these new pages will 
not Increase the cost 
of the hook to those 
who under their copy 

Here Are Some 01 The 
Important Chapters: 

r..durtlon tu the Ro- 
t Servicing 
I:usiness 

I uq' of Refrigeration 
' lamentals of 
It, frigera Hon 

, .wriptlon of All 
le' onwn Types of Re- 
frigeration 

Motors 
Trouble Shooting 
Unit Ports. Valves ami 

.automatic Equipment 
Makes and Specifica- 

tions of Units 
Manitfae'urers of 

Cabinets 
Refrigerants and Auto- 

matic iuipntetit and 
Many Other Impor- 
tant Chapters 

GERNSBACK PUBLICATIONS. Ina. SWC -3 -4 
96 -98 Park Place. New York. N. Y. 

I I env lMNP herewith my remittance for $5.00 
'hark, stamps or Motley Order accepted) for 

which you are to send me. postage prepaid, one 
I "spy of the OFFICIAI, REFRIGERATION SER- 
I 

'ICE MANUAL. together with the extra 96 gagea 
I of new material at ne extra east. 

Name 

I 

I thicken 
f'Ity State 

J 
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RADIO MOVIES AND TELE- 
VISION. by C. Francis Jenkins. 
Cloth covers, size 9 %x0 ", 144 pages. 
profusely Illustrated. $1.00 
A complete volume by the master 
of television. giving everything in 
television, including constructional 
details for building your own tele- 
vision sets. 

RADIO VISION, by C. Francis 
Jenkins. Cloth coven, size 9 %z6 ". 
144 pages, profusely Matra- en_ tratest. Price prepaid VUL 
An excellent book. The Jenkins tele- 
vision system. ae well as many 
other modern television eyeteme fully 
described. 

A POPULAR GUIDE TO RADIO. 
by B. Francis Dashlell. Cloth cov- 

fen, size 5 %z8 % ", 286 peges. pro- 
usely illustrated. $3.50 Price prepaid 
The fundamental principles of ra- 
dio. From crystal rectifiers to the 
latest electron tube amplification, 
etc. 

RIDING THE AIR WAVES, by 
Erie Palmer. Jr. Cloth enters. size 
7 %x5 % ", 328 pages. $2.00 Price 
No radio amateur or "ham" can 
afoul to be without this hook 
written by the author of "Around 
the World with 5 Watts," 

SOUND P I C T U R E S AND 
TROUBLE SHOOTERS MANUAL, 
by Cameron and Rider. Cloth cover. 
size 8x5 % ", 1120 pages, $7.50 profusely Illustrated. Price s 
The standby of every operator. It Is 
the most thorough book on thesub- 
jecL 

TELEVISION TODAY AND TO- 
MORROW. by S. A. Moseley and 
H. .1. B. Chapple. ['loth covers, size 
8x554 ", 130 pages, profuse -$2.50 ly illustrated. Price prepaid 
A most up -to -date work on televis- 
ion describing In detall the appar- 
atus used by Baird. 

S. GERNSBACK'S RADIO ENCY- 
CLOPEDIA (Second Edition). Red 
Morocco Flexible Binder, 352 pages. 
2201 radio definitions, 1253 illus- 
trations, 34 tables $3.25 Price 
The most comprehensive encyclopedia 
of Its kind in print. Remarkably up- 
to -date In every way, with manet- 
ous illustrations. 

i 

How to order 
We cannot ship C.D.D. Our 
prices 

re 
net. as shown. 

Some of the books include 
postage. Those that do not 
will be shipped by xpress 
collect it sufficient postage is 
not Included by you. 

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- 
petent men. You are reading this magazine because you are interested in radio. Sooner or later, the time 

will come when you will wish to cash in on your knowledge. Your chance may come over night, and then the 
big and vital question will be, "How well equipped am I to fill the job?" You are in radio because you like it. 
You also realize that, at the present time, there are many branches of the radio art which you do not know as 
thoroughly as you should. Knowledge, these days, can be gotten cheaper than ever before. It isn't necessary for 
you to go to college to become proficient in radio. Start today, to build REAL radio library and become ac- 
quainted with all branches of this great and growing art. In this page are listed the world's best radio books. 
We have combed the market for the really important books in radio; so that, no matter what branch you are 
interested in, you can pick out the best books that are now printed. Start, today, to build a complete radio 
library. You do not have to get all the books at once, but make up your mind to get one book a month; so 
that. when y our chance tom , sou will be fully equipped to win out over the others not so well equipped. 

IMPORTANT. -This ist is changed every month to include the latest books. Note 
THE RADIO HANDBOOK. by RADIO SET ANALYZERS AND RADIO FREQUENCY MEASURE -D R A K E' S CYCLOPEDIA OF James A. Moyer and John F. Wo- HOW TO USE THEM. by L. Tan der NEWTS, by E. B. Moullin. Cloth RADIO AND ELECTRONICS. by steel. Flexible covers. size 5 %01", Mel. Stiff Pacer coven, size 629 ". covers, size 6z9 ". 487 pages, 289 II- Il. P. klanly. Cloth >vers, size 888 pages. 850 illustra- $ 88 Dazes, 45 Illustrations. lustrations. $ 8x9 ", 1050 Dagea, 1050 Illustrations. 
liana. Price $S.00 Price prepaid 40e Price prepaid $12.50 New 1932 Edition. 

$6.00 Comprehensive data on short-wave The first book giving the fundamen- This lane volume answers all Ones- Price O 
apparatus, vacuum tubes. modern tala of radio servicing design in (ions which arise in the design nui The largest work of its kind ever radio reveller, and transmitters, manner which Is clear even to the construction of ILF. circuit. of even' put between two coven. New and Photoelectric celle, television. sound tyro. No service man can be with- possible type. The greatest und up-to -date; a standby for every motion pictures, tables. graphs. dia- out it. most authoritative book of its kind radio man. 
grams, etc. No radio man should In print for radio students and en- 
miss it. ginten. 
RADIO FREQUENCY ELECTRI- 
CAL REQUIREMENTS, by Hugh 
A. Brown. Cloth covers. size 6r0 ", 
386 pages. 235 illustra- 
tions. $4.00 ons. Price 
One of the few great books on this 
Important subject. Everything from 
thermionic -tube coefficients to piezo- 
electric measurements. 

PRACTICAL TELEVISION, by E. 
T. Lerner. Cloth covers, size 5%x 
8% ", 223 pages, 127 il- $3.15 lustrations. Price vJ / a7 

This book explains television In full, 
heluding elementary principles, 
photo- electric cells, and all import- 
ant types of television sets as well 
as basic principles of optin, images. 
mirrors, lenses. etc. 

TELEVISION, Its Methods and 
Uses. by Edgar H. Feliz. Cloth 
covers. size 5'4x7% ", 272 
pages, 73 illustrations. $2.50 Price vPL 
A practical complete cross- section of 
television today. One of the very 
nest books on this important art in 
print. 
MAGNETIC PHENOMENA, be 
Samuel Robinson Williams. Cloth 
covers. size 6x9 ", 230 pages. 150 
illustrations. and numer- (3.00 
ous tables. Price vP 

All electric motors, coupling coils. 
magnetic and dynamic lombspeak- 
ers, transformers, choke coils. etc.. 
are dependent on magnetic phenom- 
ena. This fine book is complete on 
the subject, 

HOW TO BUILD AND OPERATE 
SHORTWAVE RECEIVERS. by 
the Editors of SHORT W.ATE 
CRAFT. Stiff Paper covers. size }x9. ", 76 pages. 250 Illus. IOC 
tracions. Price prepaid ! 
The greatest book on building and 
operating short wave sets and con- 
verters in print today. No better 
book printed. 

CINEMATOGRAPHY. by James R. 
Cameron. Stiff covers. size 7%x5 ", 
240 pages, 150 Illustra- $3.50 
Hons. Price 
Everything on the subject from "si- 
lent" and "talkie" 16 mm. film to 
its manufacture and to the final 
projection is In this marvelous 
volume. 
QUESTIONS AND ANSWERS - 
Sound Motion Pictures. by Jame. 
R. Cameron. Cloth covers, size 7% 
x5 ", 250 pages. $3.50 Price 
The roost important book on the 
technical subject of "Talkies." 

AUDELS RADIOMAN'S GUIDE, by 
Rank D. Graham. Cloth covers 
(flexible). size 5x6% ", 220 pages, 
300 illustrations. $1.00 Price 
A practical, concise book present- 
ing the theoretical and practical in- 
formation for the proper operation, 
maintenance and service as applied 
to modem radio practice. 

THE RADIO AMATEUR'S HAND- 
BOOK, (New Revised Edition). by 
A. Frederick Collins. Cloth coven, 
elzc 5%x7% ". 394 pages, $2.00 
116 illustrations. Price.. 
If you wish to become a radio 
amateur Indio ham) this book tells 
you how. Everything in receiving 
and transmitter sets and how to 
build them. 

RADIO AND ELECTRONIC DIC- 
TIONARY, by Harold P. Manley. 
Cloth covers, size ern". 300 pages. 
5:50 illustrations 
Price prepaid $2.50 
A fully - indexed volume, which 
places at your finger -tips definitions 
of 3,800 radio words and phrases; 
of Inestimable value. 

FOUNDATIONS OF RADIO. by 
Rudolph L. Duncan. Cloth covers, 
size 51:8 ", 246 pages, 145 Illustra- 
tions. Numerous tables $2 

5O Price f L 
This textbook gives you the funda- 
mentals of electricity as applied to 
radio. It equips you for further 
study In the field of radio, 

EXPERIMENTAL RADIO ENGI- 
NEERING. by John II. Morecroft. 
Cloth covers, size 6x9 ", 346 pages. 
250 illustrations. $ 3.50 Price 
A student's book; devoted to the 
Principles of radin apparatus; in- 
tended to accompany course In 
electricity. The best of its kind. 

TALKING PICTURES, by Bernard 
Brown. Cloth covers. size 5 %x8 % ", 
327 pages. 161 illustra- $3.00 Bons. Price 
The non -technical man reading this 
book feels that he has been trans- 
ported to a wonderland: technicians 
refer to it time after time. 

RADIO THEORY AND OPERAT- 
ING, by M. T. Loomis. 5W revised 
Edition. Cloth-bound: size 5 %ox14" 
x1 %" thick; 1.000 pages; $00 
illus.; 450 review clues- $Á e50 
lions and amwen. Price Y 
Written In textbook style, a tre- 
mendous amount of useful informa- 
tion has been crammed into this 
thin -paper. compact reference work. 
Kadin transmission and reception 
have been covered, "from soup to 
nuts." A truly great book. 

THE RADIO MANUAL, by George 
E. Sterling and Rob't S. Kruse, 
E.E. 2nd enlarged edition. Flex- 
ible fahriknld rovers. Size 5%x8 ", 
805 pages. 348 Illustra- $6.00 
Nona. Price 
A complete Radio ennne for the 
operator, the technician. the ama- 
teur, the student and experimenter. 
Everything Imaginable In the whole 
radin art Is enured in this great 
hook -the "radin bible" of the ama- 
teur. DON'T MISS THIS. 

RADIO AND ITS FUTURE. by 
Martin Cndel. Cloth covers, size 6x 
9 ". 349 pages, 8 plates. $4.00 
Price 1 

Vivid rhrnnieles of radio broadcast. 
Inc, cnmmunicatlons. Industry. reg - 
ulatiens, tc. If you are m radio 
you MUST have this book. 

SHORT WAVES. by C. R. Lentz 
end It. B. Galle. Stiff Corers. Site 
6x9 ". 384 pages, 258 illus- $3.00 
(ratlons. Price, prepaid.. 
The biggest and most complete book 
on Ilion waves. Coven Carry tmag- 
inahle phase, Includlug S.W. Smer- 
heterodynes. The author. ern fang 
nus S. LV authorities. 

ORDER DIRECT 
FROM 

THIS PAGE 

RADIO TROUBLE SHOOTING. by 
Fnnor R. Haan, E.E. Flexible cov- 
en, size 6x9 ". 323 pages, $3.00 257 Illustrations. Price... J 
An intensely practical handbook for 
all radio service men and operators. 
Up-to -date in every respect. 

FUNDAMENTALS OF RADIO. by 
R. R. Ramsey, Professor of Physics. 
Indiana University. Cloth cover. 
size 9 %x6 ", 372 pages, II- $3.50 
lustrated. Price, prepaid. 

The backbone of the radio art. This 
book gives you the foundation on 
radio from A to Z. 

OFFICIAL RADIO SERVICE MAN- 
UAL, Volume I, by Hugo Gerns- 
back a d Clyde Fitch. Flexible 
loose -leaf binder, size 9x12". over 
2,000 illustrations, 650 pages. 
COMPLETE WITH SIX SUPPLE- 
MENTS. $4.50 Price prepaid 
The Service Man's Bible Greatest 
hook over published on the subject. 
Contains all old circuits of every 
Imaginable commercial radio set up 
to 1931. 

OFFICIAL RADIO SERVICE MAN- 
UAL. Volume II. by Hugo Gems - 
back, C. E. Denton and C. H. W. 
Nation, with 1932 Free Supplements, 
1000 pages, 2000 Illustrations. 

e-leal Bind- 
er.size í9x12" aPrlce.prepald $4.00 
The talk of the radio industry. 
This marvelous volume contains 
everything In radio. circuits. and 
radio developments, for 1932. Not 
a line of duplication between 1931 
and 1932 volumes. (Vol. I and Vol. 2.) 

ELEMENTS OF RADIO COMMUN- 
ICATION. by Professor John II. 
Morecroft. Cloth coven, size 9x6 ", 
270 pages, 170 illustra- $3.00 time. Price 
An authoritative volume embracing 
every Imaginable phase in radio 
eommunirat ion. 

RADIO SERVICE MAN'S HANDY - 
BOOK WITH ADDENDA DATA 
SHEETS. Flexible covers, ize Ox 
12 ", 200 pages. 400 illus.$1.49 
tratlons. Price prepaid.. 
The Service Man's etamiby. Con- 
tains the latest practical informa- 
tion on radio servicing. 

RADIO TELEGRAPHY AND 
TELEPHONY. by R. L. Duncan 
and C. E. Drew. (New Edition.) 
Cloth coven. size 9%x6" 950 
pages, 468 illustrations. $7.50 Price 
Everything from Ohms T.aw to var - 
mm fuite and deterton. to U- 

logrephs and radio compasses thor- 
oughly treated in Unis great book. 

PRACTICAL RADIO CONSTRUC- 
TION AND REPAIRING. by J. A. 
Moyer, S.B., A.M. and J. F. V.'e 
steel. Cloth covers, size 8x5 ", 354 
pages, 163 Illustrations. $2.50 Price 
A handbook that every radio set 
tester and general student must 
have. The diagrams some ary worth 
the price of the 

ORDER DIRECT FROM THIS PAGE 
RADIO PUBLICATIONS ~ ~ NEW YORK, N. Y. 

WE herewith present the meet 
complete collection of recent 

Important radio books. We have. 
after an exhaustive study, selected 
Uses. volumes because they repre- 
sent the foremost radio books of 
their kind in print today. Then 
is such a great variety that we 
are sun It will satisfy any taste 

RS well as any requirement that 
the student of radio might have. 

We publish no catalogue and 
ask you to be kind enough to nr- 
der direct from this page. Prompt 
shipments will be made to you 
direct from the publishers. We 
merely act as a clearing house for 
a number of radio publishers and 
OUR PRICES ARE AS LOW OR 
LOWER THAN WILL BE FOUND 
ANYWHERE. Remit by money 
order or certified check. If you 
send cash, be so r, to register it. 

also new low prices. 
PRACTICAL RADIO -INCLUDING 
THE TESTING OF RADIO RE- 
CEIVING SETS. by Janice A. 
Moyer, S.B., A.M. and John F. 
Wostrel. Cloth cuvera, size 8x5 ". 
378 pages, 223 Illustra- $2.50 (ions. Price 
The title gives the story. Every- 
thing from crystal sets to the latest 
multi -tube receiver, and how they 
work. 

RADIO RECEIVING TUBES. by 
Moyer and Woetrel. Cloth corers, 
size 7%:554 ", 29e pages, $2.50 181 illustrations. Price... fL 
One of the finest books on varmint 
tubes. Everything worthwhile on the 
s u b j Ise t treated In a masterful 
manner. 

HOW TO PASS U. S. GOVERN- 
MENT RADIO LICENSE EXAM- 
INATIONS. by B. L. Duncan and 
C. E. Drew. Flexible coven, size 

tratlons 
170 
appendix. 

92 
$2.00 

Tine most Important book no the 
subject ever published. Gives every 
conceivable angle which will help 
you to pass a radio license exam- 
ination successfully. 

PRINCIPLES OF RADIO. by Keith 
Henney, M.A. Cloth covers. else 

Ca 478 pages, 306 $3.50 
Illustrations. Price ... 

A marvelously written textbook with 
the latest radio principles. Includ- 
ing screen grid and pentode, m- 
plifiem, etc. 

PHOTOELECTRIC PHENOMENA. 
by Arthur Llewelyn Hughes and 
Leo Alvin Duhridge. Cloth 
size 6 "xOr4", 531 pages, $5.00 
202 illus. Price 
A erltlnl survey of the whole field 
of photoelectric phenomena, intended 
as a reference book for research 
workers, students and teachers. The 
most complete week in print. 

RADIO TRAFFIC MANUAL AND 
OPERATING REGULATIONS. by 
R. L. Duncan and C. E. Drew, 
Flexible coven. size 9x 

$2 O0 6 ", 186 pages. Price L 
A live wire book for all mile ama- 
teun. including how to learn emie, 
abbreviation., International Radio- 
graphs Convention, Radio Act of 
1927. etc. 

PRINCIPLES OF RADIO COM- 
MUNICATION, by J. H. Morecroft. 
Prof. of Electrical Engineering. Co' 
lumbia t'nivenity. Cloth covers, 
size 9 1/2z6 ",988 pagee,pro- $ 1 SO tusely illustrated. Price.. . 

THE radio classic. by the dean of 
radio. Coven entire radio art as 
does no other book. 

EXPERIMENTAL RADIO. by IL 
R. Ramsey Prof. of Physics. Indi- 
ana University. Cloth covers, 

size 7%.51/4". 256 Pages, 168 $ 2. 15 illustrations. Price. postpaid 
A marvelous henk for the experi- 
menter. Experiments galore In easy 
comprehensible language. 

FUNDAMENTAL PRINCIPLES OF 
RADIO. by Louis Martin. B.S. Stiff 
P per coven, size 6x9 ", 68 pa "es, 
85 illustrations- Price. 40c prepaid 
Just what the title says, but it 
gives you the 11O\V and WHY of 
radio in plain English. THE honk 
for beginnen. 

MODERN VACUUM TUBES end 
How They Work. by 'Bob" Hertz- 
berg. SUD Paper covers, size 6x9 ", 
6e Pages, 150 illustrations. 40C Price, prepaid 
Just published, this important book 
covers the art as dnes no other book. 
Describes all the latest tubes. In- 
eluding the "Triple Twin ". 

245 -S GREENWICH STREET 
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SQUARE 11 Al. 
MODEL- Lil, 
all other Ilu, 
mond electri 
:locks, re 
quires no rind 
ing, regu lut 
ing or uilinc 
Gives exac 
time to th 
second. tVOI 
case has mahug 
any finish. Si. 
1.1% "xII, 

x 4". i 

1 9,.x12". It. 
tail prie 
$ l ,.b O. 

Limited 
Introductory 

Offer 
THIS LARGE GUAR- 

ANTEED HAMMOND 

SYNCHRONOUS 

ELECTRIC WALL 

CLOCK 

Remarkable 

Purchase 

Enables 

For 
SERVICEME 
CERTIFIED TRIAD TUBES a:e the result 
of many years experience. All the guess- 
work has been eliminated. They are designed, 
manufactured and tested by 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 buyer has resulted in the adop- 
tion of an entirely new form of distribution. 
The CERTIFIED TRIAD SERVICEMAN is 
the key stone. You can become one of 
the agente, who are taking a handsome 
profit from these tubes, by filling in 
the coupon. The whole interesting 
story will come to you by return 
mail. 

If you are selected to 
represent TRIAD, we will 
protect your territory, 
for you. Every Torn, 
Dick and Harry will 
not be competing 
with you. 

SELLS AT 

$18.00 
BUT GIVEN ABSO- 

LUTELY FREE 

TRIAD 
to give you 

this fine 

Hammond 
Electric 
Clock 

A 
B 

S 

o 
TO DEALERS AND 

SERVICEMEN 

with their first $25.00 

($50 list, less 50% dis- 
count) order of 

CERTIFIED TRIAD 
TUBES. 

L 

u 
T 
E 

L 

Y 

This is a reduced fac- 
simile of the Triad 
Radio Tube Certification 
Coupon, which is sealed in 
the box with tube to which 
it refers. 

and 

DEALER 

F 

R 

E 

E 

Even a gm,' radio receiver will sound like "nothing at all" if it is Mlu ipped with poor tubes. 
Most peuple realize that the radio tube is the heart of their receiver. Ordinal, tubes can le 
In night for a sung, but you usually get what you pap fur. No one expects tu get Cadillac or 
Lincoln service from an :lust in. Ni, one looks for rosi -made shows for three dollars. Those who 
expect the very best performance (non inferior tubes are nut logical and they are sure to be 
disappointed. No faon of entertainment is as inexpensive as radio. Isn't it good business to keep 
it working at its hest. You cam be sure of d su, by insisting ou CERTIFIED TRIAIT TIBES. 
A line to us will enable us to send you the CERTIFIED TRIAD SERVICEMAN, we have selected 
to sel,' your vicinity. 

The TRIAD Line is complete. It includes all typas of standard Tubes as well as Photo - 
Electric Cells and Television Jubás. 

CERTIFIED TRIAD TUBES are licensed by RCA, and are sold at the same list prices. 

Naito. 

.\ddros.s 

City 
)L I.1 nerbead or 1.1,O. 

NG CO. 

R. I. 

In 
ITI;Ill`Il:tl 

Tl \In 
,li 

o iln .I, 
l'LUl'h, .111St1- 

SI, te 
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you can izöw luwertght in your awn home 

RECORD BREAKING 
PERFORMANCE 

You can equal 
the records of world 
famous LINCOLN 
owners whose sen- 
sational reports of 
International recep- 
tion are published 
the world over - - - 

i 

LINCOLN DE LUXE SW 33 

A New Receiver which has Revolutionized Radio Reception 

Just Weigh these Few Performance Facts Carefully. 

THE OLD WAY 
1. 70% 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 ahead of the commonly known radio today. Personally I have 

been a confirmed DX lover for many years, and I simply could not be 

satisfied with the limitations of the present known receiver. In the SW -33, I 
am getting the biggest kick of my life out of performance 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 

great treat with this great receiver. 
W. H. HOLLISTER, President. 

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 greatly 
enlarged range of musical frequencies perfectly conveyed through 
double push -pull audio system. 

O 

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. This one log is not 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 
Deluxe Receivers 

LINCOLN RADIO CORPORATION 
Dept. S\VC -10, 329 S. Wood St., Chicago, Ill. 
Please send literature to 

Name 

Address 

City State 
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