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INFORMATION 

"MAN ALIVE! 1 NEVER KNEW 

THERE WERE SUCH BOOKS!" 
You've never seen anything like them before! If you want radio books that really explain things --that go into the most minute details to get those difficult, pesky points straightened out in your mind- -that cover every phase of practical radio in a clear, sparkling, up -to -date manner -whose pages are chock full of hitherto unpublished, money- making ideas and invaluable dia- grams, charts, tables and photographs which really make things clear -that were written by radio's best known instructor- -that are unqualifiedly pre- ferred by most radio instructors, and are actually being used as texts in the country's leading radio and technical schools -- -then here they are-written for you! 

GHIRARDI'S RADIO PHYSICS COURSE 
A Complete Course in Radio 

Here is radio's most famous book, written by Alfred A. Ghirardi -known to every radio fan as one of radio's foremost technical writers and instructors - 
the man who explains things so you really understand them -who has been 
teaching radio for years, and knows from li ;s own experiences with hundreds 
of students just what needs to be explained in detail -and how to explain it 
so it is clear to you. 

Here you have his complete famous course in 

RADIO 
SOUND 

ELECTRICITY 
TELEVISION 

TALKIES 
all in one handsomely- bound, gold -lettered, 992 -page volume -the saine corn- 
plete course which he gives to his own students. There isn't another book 
like it- you'll agree with us on that when you see it. 

Use the convenient order blank to send for your copy today -learn every 
phase of radio from it -with little effort and little expense. 

If you would rather have the free brochure first -giving a detailed account 
of the comprehensive contents of this great book -you may also use the 
coupon! 

992 Payes of Information! 
Over 500 Illustrations! 

Price only $4 Postpaid in U. S. A. 

Rad¡oTech)lical PublishingCo. 
45 Astor Place New York, N. Y. 

THE 

Radio Servicing Course 
By Ghirardi and Freed 

If ever a helpful servicing book was 
written, this is it! Ghirardi, author of the 
Radio Physics Course and Bertram M. 
Freed, service department head of one of 
the country's largest radio chain stores, 
have produced a practical book that will 
enable you to make money -by doing sci- 
entific radio servicing -in a logical, rapid 
way -with proper test equipment. 

Up -to -Date - Complete 
The Radio Servicing Course begins with 
the construction and operation of elec- 
trical instruments used in modern servic- 
ing. Simple electrical tests for every radio 
set part are explained. All types of ser- 
vicing instruments are described and ex- 
plained in detail. You can build them 
from the directions and circuit diagrams 
given. 

Make More Money 
Step -by -step procedure in trouble- shooting 
any receiver is explained. This alone is 
more than worth the price of the entire 
book. Following chapters include Test 
Oscillators -Noise Elimination- Vacuum 
Tube Checkers -A Trouble Shooting Chart -and other useful information. Get your 
copy now! It will save you time and 
money the very first day! 

192 Pages - Price $1.75 

I 
Mail This Coupon Now! 

o I Radio Technical Pub. Co., Dept. S -3 R 145 Astor Place, New York, N. Y. 
D I ( ) Enclosed find $4. Send me the 

EI 
Radio Physics Course. (Foreign 

R I ( ) Enclosed find $1.75. Send me the 
Radio Servicing Course. (Foreign 
$2) 

ó( ) Please send free circular describing 
I contents of these two valuable books. 

wI Name 

Address 

I City Mate 



J. I: ìili, President, Na- 
tional ILulio Institute. The 
man who has directed the 
Home -Study training of more 
men for the Radio Industry 
than any other man in 

America. 

E A RADIO EXPERT 
ManyMake $75 

$40 su aweek 
lii train you at home ormany Good 
Spare Time and Full Time Radio Jobs 

Set Servicing 
Snare time set servic- 
ing pays many N.R.I. 
men $5, $10, $15 a 
week extra. Full time 
men make as much as 
$40, $60, $75 a week. 

Broadcasting 
Stations 

Employ managers, 
engineers, operators, 
installation and 
maintenance men for 
jobs paying up to 

$5,000 a year. 

Radio 
Factories 

Employ tester,, 
inspectors, fore- 
men, engineers, 
servicemen for 
jobs paying up to 

$7,500 a year. 

Aircraft 
Radio 

Radio is making 
flying safer. Radio 
operators employed 
through Civil Ser- 
vice Commission 
earn $1,620 to 

$2,800 a year. 

Loud Speaker 
Apparatus 

Installation and 
service work is an- 
other growing 
money -making field 
for trained Radio 

men. 

Television 
The coming field of 
many great oppor- 
tunities is covered 

by my Course. 

IP YOu are dissatisfied with your present job; if you are 
struggling along in a rut with little or no prospect of 
anything better than a skinny pay envelope -clip the 

coupon NOW. Get my big FREE book on the opportunities 
in Radio. Read how quickly you can learn at home in your 
spare time to he a Radio Expert -what good jobs my gradu- 
ates have been getting -real jobs with real futures. 

Many Radio Experts Make $40, S60, $75 a Week 
In about ten years the Radio Industry has grown from a 

few million dollars to hundreds of millions annually. Over 
300,000 jobs have been created by this growth, and thousands 
more will be created by its continued development. Many men 
and young men with the right training -the kind of training 
I give you in the N. R. I. Course -have stepped into Radio 
at two and three tines their former salaries. 
Real Opportunities Ahead in Radio for Trained Men 

It's hard to find a field with more opportunity awaiting 
the trained man. Why in 1932 -the worst year of the de- 
pression -the Radio Industry sold $200,000,000 worth of sets 
and parts! Manufacturers alone employed nearly 100,000 
people! About 300,000 people worked in the industry. In 
1932, broadcasting had its most profitable year! It's a gigantic 
business, even in the worst business years ! And look 
what's ahead! Millions of sets becoming obsolete annually. 
17,000,000 sets in operation that need servicing from time 
to time ! Over 600 great broadcasting stations furnishing en- 
tertainment and news to 100,000,000 people. These figures are 
so big that they are hard to grasp! Yet, they are all true! 
Here is a new industry that has grown quickly into a com- 
mercial giant. No wonder business leaders predict a brilliant 
future for this great and growing business. 

Get into This Field With a Future 
There's opportunity for you in Radio. Its future is 

certain. Television, short wave, police Radio, automobile 
Radio, midget sets, loud speaker systems, aircraft Radio -in 

FREE 
Radio Servicing Tips 

Let me PROVE that my Course is clear, easy to un- 
derstand, and fascinating to study. Send the coupon for 

a free lesson, "Trouble Shoot- 
ing in D.C., A.C. and Battery 
Sets." This interesting lesson 
gives 132 ways to correct com- 
mon Radio troubles. I am will- 
ing to send this book to prove 
that you too can master Radio -just as thousands of other 
fellows have done. Many of 
them, without even a grammar 
school education, and no Radio 
or technical - experience, have 
become Radio experts and now 
earn two or three times their 
former pay. Mail coupon now. 

every branch, developments and improvements are taking place. 
Here is a real future for thousands and thousands of men 
who really know Radio. Get the training that opens the road 
to good pay and success ! Send the coupon- now and get. full 
particulars on bow easy and interesting I make learning at 
home. Read the letters from graduates who are today earning 
good money in this fascinating industry. 

Many Make S5, $16, elf a Week Extra in 
Spare Time Almost at Once 

My book also tells how many of my students made $5, $10, 
and $15 a week extra servicing sets in spare time, soon after 
they enrolled. 1 give you plans and ideas that have made 
good spare time money -$200 to $1,000 a year -for hundreds 
of fellows. My Course is famous as "the one that pays for 
itself." 

Money Back If You Are Not Satisfied 
I am so sure that \ 1<. I. can train you at home satisfac- 

torily that I will agree in writing to refund every penny of 
your tuition if you are not satisfied with my Lessons and 
Instruction Service upon completion. You'll get a copy of 
this Agreement with my book. 

64 -page Book of Information Free 
Get your copy today. It's free to any 

ambitious fellow over 15 years old. It 
tells you about Radio's spare time and full 
time job opportunities; it tells you all 
about my Course ; what others who have 
taken it are doing and making. Find 
out what Radio offers YOU without the iliehtest obligat.iòn. MAIL THE 
COUPON NOW. 

J. E. Smith, President, National Radio Institute Dept. 4CS8, Washington, D. C. 

J. E. SMITH, President, 
National Radio Institute, Dept. 4CS8 
Washington, D. C. 

Dear Mr. Smith: I want to take advantage of your 
Special Offer. Send me your two books, "Trouble Shoot- 
ing in D.C., A.C. and Battery Sets" and "Rich Rewards 
in Radio." I understand this request does not obligate 
me. (Please print planly.) 

Name Age... 

Address 

City State - 

" 
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BARKHAUSEN AND KURZ OSCILLATIONS -The accidental 
discovery by two German scientists of the phenomenon of internal 
electron oscillation in vacuum tubes has led directly to the develop- 
ment of practicable ultra- high- frequency oscillators. The effect is 

simple, but not generally understood. Andrew Afford has written an 
excellent article telling all about it. 

A VISIT TO RADIO CENTRAL -Have you ever wondered how the 
National Broadcasting Company works its spectacular short -wave 
rebroadcasts? To find out, the editors made a special trip to River- 
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@4THESCOTT RADIO 
delivers such Clear, Consistent Year Round 

WOR TION 

This receiver is the crowning 
achievement of my eight years 
experience building world's - 
record- breaking superhetero- 
dyne receivers. I have no 
hesitancy in backing it with 
the strongest guarantee ever 
placed on a radio. 

BEAUTIFUL in its chrom- 
ium- plated finish, the Scorr 
ALL -WAVE DELUXE is a$ 

capable as it looks. Embody- 

ing every worthy scientific 

improvement, such as auto- 
matic volume control, visual 
tuning, static suppressor, 
etc., it is a marvel of care- 
ful custom building to most 
exacting laboratory stand- 
ards of perfection. 

Each day come new letters of enthu- 
siastic praise from owners of SCOTT 
ALL -WAVE DELUXE RADIOS. Here are 
excerpts from a few late ones -on file at 

FRANCE 

Çei Said It Couldn't Be Done 
but I GUARANTEE It! 

FOREIGN STATIONS LIKE LOCALS 

the Scott Laboratories for inspection by 
any one. "Rome, England, Germany and 

Spain come in very good - more than 
pleased with set - tone is superb," RPH, 

GERMANY 

The thrill of tuning in foreign short wave stations, as far 
as 10,000 miles distant, clearly with full loudspeaker 
volume, consistently the year 'round ... plus perfect 
reception of literally everything on the regular broad- 
cast band on the North American continent! For 
years a dream ... scoffed at as "impossible" by 
many so -called "experts" even today ... yet the 
SCOTT ALL -WAVE DELUXE RADIO actually does 

it -not only in occasional test cases, but regu- 
larly-for every owner -under the broadest, 
soundest guarantee ever placed on a radio 
set. If you would like to know more about 
such a sensationally performing record - 
breaking radio ... send for complete 

details, including PROOFS. 

If you plan to visit Chicago's 
A CENTURY OF PROGRESS 
be sure to come and inspect our Laboratories, 

to see and to hear these marvelous receivers. 

Conn. "Best radio I have ever owned -price 
very reasonable for what it is and will do -have 
logged Rome, England, France, Spain, Brazil, 

Germany, Australia," OSJ, Conn. "VK3ME, 

INDO-CHINA 
Australia, every time they are on the air - clarity of 

tone and volume like local," CGB, Conn. "European 

stations as much 'at my finger tips' as locals," TPB, D. 

C. "England so that it can be heard all over house 

AUSTRALIA 
also Paris and Rome -on grounded 25-foot aerial," WCD, 
N. J. "Congratulations on a receiver of such extreme 

sensitivity. Marvelous tone quality." JES, I1L,- commer- 

cial manager of a great broadcasting station - Reception 
and recording on phonograph records of every program from 

VK2ME and VK3ME for an entire year accomplished by' 

Mr. Scott under home reception conditions in Chicago. 

E. II. SCOTT 
RADIO 

LABORATORIES, INC. 
4450 RAVENSWOOD AVENUE 

Dept. SW24 

CHICAGO, ILLINOIS 
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SCOTT ALL-WAVE DELUXE owners 
are more enthusiastic over their re- 

ceivers than most radio listeners -why 
not? -they have more to be pleased 

ENGLAND 
over! "Never owned or heard a better, 

clearer or purer -toned receiver, and this 
is mÿ 13th all- electric set," RCS, Texas ... 
"France, Italy, Russia and China with very 

EC UADOR 
powerful loudspeaker volume," EB, Indo - 

China ... "Get as far afield as England," 
GAH, Australia ... "Moscow, South America 
and Pittsburgh fine," EAC, Alaska . .. "U.S. A., 

Canada, Austalia, Japan, Indo- China, Siberia, 
Mexico, France whenever they are on the air," 

JTM, Hawaii. These and hundreds of other like letters 

may be seen in our files at any time upon request. 

?flai Coupon Now 
E. H. SCOTT RADIO LABORATORIES, INC. 

4450 Ravenswood Ave., Dept. SW24, Chicago, 111. 

Send me complete details regarding the SCOTT ALL-WAVE DE LUXE RADIO, 

including technical data, performance PROOFS, and price quotations. 

Name 

Address 

Town State 



TELEVISION -When and How 
TELEVISION, the bad boy of 
the radio industry, again seems 
to be arousing general public 
interest. With the opening of 

the new and elaborate Radio City 
studios of the National Broadcasting 
Company in New York and the cau- 
tiously worded announcement that 
provision has been made in them for 
television programs, people are again 
asking the question, "When will tele- 
vision come around the corner ?" 

Its arrival has been delayed by 
much extravagant and unfortunate 
publicity, which has been the work 
of professional stock promoters 
rather than of competent engineers. 
About three years ago, the public 
was heavily oversold on the whole 
television idea, but since no provi- 
sions had been made for nation -wide 
broadcasting and no adequate re- 
ceivers were available, the whole 
thing died a quick and not particu- 
larly mournful death. Radio people 
with the interests of both the public 
and their own industry at heart de- 
cried the ballyhoo because they knew 
that no tangible sales- except stock 
sales -could materialize from it. 

The general public impression at 
the time was that the television re- 
ceiver would be an accessory to the 
regular broadcasting receiver, some- 
thing like the loudspeakers used to 
be in the early days of broadcasting. 
This possibility was definitely elimi- 
nated when the Federal Radio Com- 
mission took experimental television 
out of the broadcast band and placed 
it in frequency channels above 1500 
kc. 

No matter what happens in the 
television field, one thing is certain: 
the television receiver of the next 
year or two, if it materializes that 
soon, will be distinctly separate from 

Photos courtesy Bell Teleplume Labs. 

A close -up of the lens- imbedded scanning 
disc used for reception purposes in the 
Bell Laboratories two -way wired television 
experiments of 1930. Note the large 
neon tube on the platform behind the top 

edge of the disc. 
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By The Editors 

the sound receiver. There will be no 
problem of synchronization, as there 
was with talking movies, as the sound 
and sight programs are transmitted 
simultaneously and both are repre- 
sented over the air by instantaneous 
radio signals of exactly the same 
speed. Indeed, it would be quite a 
trick -well nigh an impossible one - 
to throw the sight and sound sec- 
tions of the same program out of 
synchronization! 

In order to avoid premature pub- 
licity that will do more harm than 
good, several of the largest firms in 
the industry have been guarding 
their television experiments with a 
secrecy not practiced since the days 
of the World War. In fact, although 
it is definitely known that research 
is going on at a furious pace, not a 
single satisfactory report of the work 
has reached the public prints. Ex- 
tremely private and closely guarded 
demonstrations for the benefit of 
patent licensees have been held from 
time to time, but all the people who 
attended these must have been 
warned pretty strongly about keep- 
ing quiet, for not a word could ever 
be obtained out of them. 

Why All the Secrecy? 

"Why all the secrecy?" you may 
ask. Well, it is a long story, friends. 
The main answer is that the leaders 
of the radio industry are determined 
NOT to have television repeat the 
frenzied history of broadcasting. 
Broadcasting, like Topsy, "just 
growed." It started altogether acci- 
dentally, without any deliberate ef- 
fort on anybody's part. The nucleus 
for the present world -wide audience 
of radio listeners was a group of 
several thousand pioneer "wireless" 
amateurs who built their own re- 
ceivers and saw nothing particularly 
significant or startling in the voice 
and music transmissions of the early 
amateur and experimental radio- 
phone stations. The Westinghouse 
Company through W8XK (KDKA), 
broadcast the Harding election re- 
turns in 1920 and the families and 
friends of these amateurs suddenly 
discovered that it was all very inter- 
esting. The boom was on, and the 
people who were least prepared to 
capitalize on it were the very people 
already in the radio business. 
Broadcasting stations by the hun- 
dred sprang up overnight, and every 
shop containing a vise and a drill 
press became a radio factory. For- 
tunes were made and lost in quick 
succession. The thin authority ex- 
ercised over broadcasting by the De- 
partment of Commerce was proved 
to be illegal and confusion reigned 
supreme. Only in 1927, six years 
after the start of the boom, did Con- 

gress pass controlling legislation, and 
even at that the early Federal Radio 
Commissioners, selected more for 
their political affiliations than their 
technical accomplishments, did not 
cover themselves with any particular 
glory. 

Today broadcasting is a very 
highly organized industry, represent- 
ing an investment of millions of dol- 
lars and employing thousands of men 
and women. The Radio City studios 
of the NBC alone, which are breath- 
taking in their size, equipment and 
cost, are tangible evidence of the ma- 
turity of the business. 

Now, no one wants uncontrolled 
television development to upset the 
applecart of broadcasting prosperity, 
which was one of the anomalies of 
the economic depression. The big 
moguls of radio have no intention of 
releasing television to the public un- 
til they have something that can be 
merchandised, just as they now suc- 
cessfully merchandise regular radio 
receivers through thousands of 
wholesale and retail channels 
throughout the country. If tele- 
vision is to be sprung on the public, 
it probably will be sprung all at 
once, at such time as television re- 
ceivers can be produced in quantities 
and shipped, handled, installed, and 
operated just like any other piece of 
household radio equipment. The 
television receivers shown to date re- 
quire the services of half a dozen 
engineers, cost more than a dozen 
radio sets, and are laboratory instru- 
ments rather than devices for home 
entertainment. The radio industry 
does not want experimental equip - 
ment-it wants outfits that require 
no more manipulation than a sound 

The magical television- telephone booth of 
the Bell Laboratories. Behind the glass 
screens are the photoelectric cells on 
which the image of the subscriber is im- 
pressed. The receiving screen is in front 
of the subscriber and cannot be seen in 
this view. The telephone apparatus is also 

hidden by the man's body. 

SHORT WAVE RADIO 



receiver. Perhaps the images pro- 
duced by the first commercially 
available receivers will not be per- 
fect, but simplicity of control will 
certainly be an important sales 
feature. 

The radio production people, who 
plan and stage commercial programs, 
are keeping a wary eye on develop- 
ments, for the advent of television 
will certainly involve a change in 
their technique. The subject has al- 
ready been given consideration in 
several books, and some enterprising 
broadcasters have even thought up 
the idea of televising sponsors' trade 
marks and replicas of their products. 

Some Predictions 

Our belief is that the change in 
technique will not be as startling as 
some people think, there being a 
number of important psychological 
factors to consider. For instance, a 
listener can turn on a radio receiver 
in his home and listen to one pro- 
gram after another, at the same time 
carrying on normal conversation, 
dancing, walking, reading, scrubbing 
floors or washing dishes. Casual at- 
tention of this kind to television pro- 
grams is impossible, as the listener, 
or rather "looker," must seat himself 
in front of the televisor and concen- 
trate on the screen just as he does at 
any picture show. If a program de- 
pends too strongly on visual appeal, 
it will suffer considerably. People 
sitting in the comfort of their own 
homes are not likely to exercise so 
much concentration and they will 
certainly be bored much more readily 
with a dull television program than 
with a dull sound program. It is 
difficult enough to keep some people 
quiet in a picture theatre! 

Bell Telephone's Work 

All the foregoing remarks apply 
generally to radio television. They 
do not take into consideration the 
fact that the Bell Telephone Labora- 
tories have spent a sum of money 
said to run into millions of dollars 
on television experiments from the 
wire transmission standpoint. As a 
matter of fact, the television demon- 
strations staged by the Bell Tele- 
phone Laboratories from time to 
time were generally regarded as the 
most successful of all television ef- 
forts. 

In October, 1930 the Bell Tele- 
phone engineers demonstrated a re- 
markable two -way television system 
between 195 Broadway and 463 West 
Street, New York, N. Y., a distance 
of a few miles. A person stepped 
into a small booth quite like an ordi- 
nary telephone booth and carried on 
a conversation with a person at the 
other end of the line, at the same 
time seeing his image clearly on a 
small screen directly in front of him. 
Likewise, the person at the other 
end was able to see the first person's 
image. The system was positively 
magical! 

for MARCH, 1934 
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TWO -WAY TELEVISION SYSTEM 
DEVELOPED BY BELL TELEPHONE LABORATORI= S 

Television Transmission Grcuits - Speech Transmission Grcuits -- 
Motor Synchronizing Grcuit 

95 Broadway 
463 

West St.' 

AMERICAN TELEPHONE AND TELEGRAPH CO 

195 Broadway. New York City 

Schematic diagram show- 
ing the various units in the 
two -way wire television 
hook -up of the Bell Labor- 
atories, demonstrated dur- 

ing 1930. 

Of course, what the Bell Telephone 
Laboratories and the American Tele- 
phone and Telegraph Company un- 
doubtedly are striving for is com- 
mercial two -way television as an 
auxiliary to its regular telephone 
service, which is universally regarded 
as the best in the world. Eventually, 
it may be possible for telephone sub- 
scribers to see each other as well as 
talk to each other, paying for this 
privilege just as they now pay for 
long- distance calls and other special 
telephone services. Just when this 
service will materialize is just as 
much a matter of conjecture as the 
advent of radio television. 

What makes this particularly in- 
teresting from the short -wave stand- 
point is that television can be trans- 
mitted only on the short waves. From 

The two scanning discs located behind 
the Bell Laboratories television booth. 
By means of the upper one, a beam of 
light from a powerful incandescent lamp 
is caused to "scan" the face of the per- 
son in the booth, the beam being re- 
flected into the photoelectric cells shown 
in the lower right illustration on the pre- 

ceding page. 

BELL TELEPHONE LABORATORIES 
463 West Street. New York CitySZye9 

all appearances, the extremely short 
waves, below 10 meters, will be used, 
but many problems still remain un- 
solved. 

Technical Considerations 

Consider the simple case of a sta- 
tionary picture consisting of alter- 
nate black and white lines on which 
the scanning beam passes from jet - 
black lines to white lines, successive- 
ly. Such an object will require the 
greatest possible frequency band. If 
the picture is to be scanned sixteen 
times a second with a 60 -line scan- 
ning system, and if it be further as- 
sumed that the picture is square, 
then the total number of elements 
sent over the system will be 60 x 60 
x 16, or 57,600 elements. This cor- 
responds to a frequency of 28.8 kc. 

It is quite clear from this simple 
calculation that if a still picture is to 
be transmitted, the band width re- 
quired for each station is 57.6 kc. 
Unfortunately, however, very few 
people will be satisfied with looking 
at still pictures, and no one believes 
that, except for experimental work, 
"stills" will be used. 

The modern television transmitter 
produces moving pictures of exactly 
the same type as ordinarily seen on 
the screen, and it is with the prob- 
lems connected with this form of 
transmission that television en- 
gineers must cope. 

Consider the frequency band re- 
quired by motion pictures being 
transmitted by television with sound 
accompaniment. The size of a single 
"frame" on a reel of motion picture 
film is such as to have a ratio of 
about 4 to 3, that is it is 33 per cent 
wider than it is high. Even if a 60- 
line scanning system were used, the 
band width required would be 128 
kc. Now, a 60 -line scanning system 
gives good picture detail, but in all 
probability, at least 120 lines will be 
required for public acceptance. The 
same picture scanned 120 times re- 
quires a picture communication 
band 512 kc. wide. 
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Above: The power and transmitting room 
of W2XAB, the experimental visual broad- 
casting station of the Columbia Broad- 
casting System, located at 485 Madison 
Avenue, New York. Much interesting 
work was done by this station during 
1931, but it is no longer on the air. Edwin 
K. Cohan, chief engineer of CBS, is at 
the supervisor's desk. Right: The artist's 
position in front of the photoelectric cell 
frame. Directly behind the square open- 
ing, in an adjoining room, is the scan- 
ning apparatus. Below, right: A general 
view of the W2XAB television studio. The 
large white screen was used as a back- 
ground for the performers, to give the 

transmitted images desirable contrast. 

It needs but a meagre comparison 
with ordinary broadcast problems 
to conclude that, with 120 -line scan- 
ning systems, no more than two tele- 
vision stations could be included in 
the entire broadcast band between 
550 and 1500 kc. ! The only possible 
way in which the required frequency 
channels may be secured without 
mutual interference is by utilizing 
the very short wavelengths in the 
neighborhood of six meters (50 
megacycles). In other words, when 
television steals around the corner, 
it is certain to be located right in 
short -wave fans' own front yard. 

'Ehe sound systems which must ac- 
company these television transmis- 
sions also require a definite channel, 
and they are distinct and separate 
from the picture channels. A typi- 
cal case outlined by Beers states 
that the tuning range of the picture 
receiver was limited to 35 -to -55 mc. 
and the sound receiver from 55 -to -75 
mc. Aside from the frequency dif- 
ferences in each channel, the main 
point is that two complete channels 
are required for the picture and the 
sound. 

Cathode -Ray Tube 

There seems to be little doubt that 
the cathode -ray tube will play an 
important rôle in the commercial 
television receiver. This tube not 
only obviates the necessity for a 
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cumbersome rotating disc and al- 
lows of convenient mechanical de- sign, but also permits automatic 
synchronization between the trans- mitter and the receiver. As stated 
previously, motion pictures will un- doubtedly be transmitted by televis- 
ion stations. In the transmitter it- self the scanning system must cover the picture completely for every frame transmitted. Since ordinary motion picture film now in use re- quires the passage of 24 frames per second for a good image, it is quite 
clear that the beam in the cathode ray tube in the receiver must not only follow the individual scanning of the elements of each frame, but at the same time must keep in syn- chronism with each change of pic- ture frame. In other words, there must be a synchronizing system to provide for the lining up of each horizontal line during the scanning 
of each frame and another synchron- izing system for the lining up of each frame. These synchronizing signals are sent out by the transmitter in the form of impulses which are picked up by the receiver and are utilized so as to give automatic syn- chronization. 

Synchronizing Problems 

In a 120 -line scanning system, therefore, one impulse is required at the end of each line. Furthermore, 
if there are 24 frames per second, 
the frequency of the picture syn- 
chronizing signal is 120 x 24, or 
2,880 impulses per second. The ver- 
tical synchronizing signal, which 
automatically keeps the picture in 
frame, requires 24 impulses per 
second, since each impulse is neces- 
sary for each picture frame. 

An important point arises here. It 
might seem that the synchronizing 
signals would cause distortion of the 
signal, and this would be so were it 
not for a very ingenious solution de- 
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vised by engineers of the RCA Victor 
Co. This solution makes use of the 
fact that although the beam at the 
transmitter can return to its start- 
ing position after each line in almost 
zero time, the cathode ray beam at 
the receiver actually requires time. 
In fact, 10 per cent of the picture to 
be transmitted must be added to the 
time of scanning at the transmitter 
in order to allow sufficient time for 
the cathode -ray beam at the receiver 
to return to its starting position. In 
other words, during 10 per cent of 
the time that the transmitter is in 
operation, no picture is being 
scanned. It is during this small in- 
terval of time that the synchroniz- 
ing signals are "sneaked" in. 

Although many of these technical 
considerations are of importance 
only to the design engineer, never- 
theless they do point out very defi- 
nitely that many of the old difficulties 
which hampered commercial televis- 
ion have been solved very satis- 
factorily. 

RCA's Work 
In the December, 1933, issue of 

the PROCEEDINGS OF THE INSTITUTE 
OF RADIO ENGINEERS a comprehen- 
sive description of experimental 
television receivers is given. In this 
description, G. L. Beers points out 
that the superheterodyne circuit was 
selected for the receiver. The design 
of this circuit is such as to provide 
flat -top response in both the r.f. and 
i.f. circuits. An important point is 
noted in connection with the design 
of the i.f. transformers which is well 
worthy of consideration. These i.f. 
transformers have a response curve 
which is much wider than ordinarily 
required, in order to provide ample 
response when the oscillator changes 
frequency because of temperature 
changes, variations in tube capacity, 
etc. The entire receiver is complete- 
ly shielded in every respect and it 
would be extremely difficult for the 
layman to tell the difference between 
it and his own broadcast set. The 
audio amplifiers used in these re- 
ceivers are practically flat from 20 
cycles to about 400,000 cycles per 
second. This amplifier, of course, is 
used in the picture receiver; the one 
used for the reception of the musical 
accompaniment has the usual flat 
characteristic between about 100 and 
4,000 cycles. 

In many of the tests conducted by 
the RCA Victor Co. atop the Empire 
State Building in New York, it was 
found that the only form of interfer- 
ence originated from ignition sys- 
tems of airplanes and automobiles; 
otherwise, reception was practically 
perfect. A very peculiar effect was 
noted in connection with this inter- 
ference. It was found that if it was 
strong enough, it actually threw the 
system out of synchronism! The 
effect, therefore, was somewhat 
similar to the early days of sound 
pictures when the voice either pre- 
ceded or followed the picture slightly. 

Of course, much work must yet be 
accomplished. For instànce, at the 
present time there is no adequate 

IIIPtllUIrUIiDrtflllufláUttiflNflll'_tNf°i;_!'_+ 
_ 

Photograph of a completed experimental 
television receiver built by the RCA Vic- 
tor Co., for experimental purposes. This 
receiver contains a power unit, a cathode 
ray television tube unit, two receivers - 
one for pictures and one for sound signals 

-and a loudspeaker. 

Arrangement of the 
built for special tests by the RCA Victor 
Co. One of the most encouraging things 
about this receiver is its resemblance to 
a modern broadcast receiver. How far off 

is commercial television? 

television receiver 

standardization by which television 
receiver performance can be meas- 
ured. As pointed out by E. W. Eng- 
strom, "Expression of the degree of 
satisfaction provided by a television 
image has been bounded on the one 
hand by the optimism or the con- 
servatism of the observer, and on the 
other hand by the practical limita- 
tions which prevent, for the moment, 
an increase of picture details, picture 
steadiness, picture illumination, pic- 
ture contrast " 

The purpose of this article is not 
to emphasize the fact that television 
receivers are ready for distribution 
to impatient customers, but rather 
to point out in a general way the ad- 

vances that have been made and to 
show that it is not unreasonable to 
suppose that we can really expect 
television in the near future. How 
near that "near" is, is something we 
cannot venture to guess. 

Need for Standardization 
There is need for standardization 

of performance of television re- 
ceivers, just as there are standards 
by which broadcast receivers are 
measured. In the broadcast receiver, 
sensitivity, selectivity, and fidelity 
are definitely measurable by stand- 
ard tests, so that an intelligent 
comparison between competitive sets 
may be made. However, these tests 
have a significance only to engineers 
versed in radio terminology, and 
serve a highly useful purpose. 

The problem in television is a bit 
different. The same three character- 
istics may be used, but there is need 
for additional standards to take care 
)f the scanning system. There 
,3eems to be little doubt that the 
three previously- mentioned char- 
acteristics will be measured under 
static conditions -without the scan- 
ning system, so that for real, over- 
all performance the scanning system 
must be included as part of the test, 
regardless of whether this system 
uses a cathode -ray tube or a disc. 

But here is where the trouble 
arises. The "goodness" of a tele- 
vision system may be arbitrarily de- 
fined as the quantity of information 
contained per unit area of the pic- 
ture; so that if the scanning system 
is to be included in the test, some 
measure of the quantity of informa- 
tion contained in the image must be 
devised. This, it seen to us, is one 
of the first problems to be tackled by 
television standardization commit- 
tees. 

Merely saying that the detail looks 
good or looks bad is qualitative, and 
depends to a large extent upon the 
training of the observer and the 
acuteness of his vision. A corn - 
parison between a standard image 
and the image obtained from the re- 
ceiver must be interpreted quantita- 
tively. 

Until such standardization is re- 
alized -and it may be long after tele- 
vision is accepted by the public - 
radio stores selling different tele- 
vision receiver would do well to use 
the same image for all the sets, so 
that a prospective purchaser may 
choose a receiver giving detail suit- 
able to him. 

What Price Television 
Every time a layman talks about 

television, he mentions price. "What 
will the first models sell for he 
asks. The answer is usually a shrug 
of the shoulders and a sly attempt 
to change the topic. From the 
standpoint of economics, the price 
must be what the public is willing 
to pay. Between fifty and one - 
hundred dollars is our guess, for a 
medium quality receiver. Remem- 
ber, television- receiver manufac- 
turers are -or, rather, will be -in 
business to make money. 
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With Bob Bartlett 
in the Uncharted 

A = FU.PY E. f/ECLA 
.5T.PA/TS 

Lß=,r.'. ' WELCOME 

C = FROZEN 5 TR4/T3 

ON June eighteenth, 1933, at 
8 a. m., the S.S. .11orrissc J, 
historic 100 -foot exploration 
schooner captained by R. A. 

(Bob) Bartlett of Peary fame, 
slipped her moorings in the MacWil- 
liams Shipyards, Port Richmond, 
Staten Island, and set sail on a 
three -month trek to an Arctic region, 
unvisited by man since 1823, to re- 
chart this area and engage in other 
scientific research. The multitude 
of discoveries made by Captain Bart- 
lett and his scientific specialists is 
stirring, especially those concerning 
radio. 

To acquaint you with the type of 
persons engaged in this expedition, 
I have noted them herewith with a 
brief explanation as to their work. 
Professor Jack Angel of McGill Uni- 
versity of Montreal, topographical 
genius, mapped out a section of the 
Arctic region heretofore uncharted. 
Strange and rare birds were brought 
back by Dr. Robert Dove of the Dal - 
hassie University at Halifax. Ethno- 
logical discoveries were made by 
Junius Bird of Rye, New York, as- 
sisted by Bob Moe of Brooklyn, New 
York, who also acted as radio opera- 
tor and correspondingly made some 
unusual findings with which we shall 
concern ourselves shortly. A. D. Nor- 
cross, New York sportsman, who has 
gone along with Captain Bartlett for 
years on these Arctic trips, also made 
major discoveries. A photographic 
study of the entire voyage was made 
by Pyrman Smith of Pathé News. 

Call Letters VOQH 

As stated, Bob Moe, who operates 
station W2UN in New York, oper- 
ated the Morrissey radio station, 
which had the call letters VOQH. 
A veteran operator assisted by pre- 
cision equipment, Mr. Moe was able 
to collate the most comprehensive 
and interesting data I have ever 
studied on reception in the Arctic 
regions, especially during the sum- 
mer months. So that you may have 
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This article describes for the first time the radio aspects of the 
latest Arctic adventure of the famous captain of the "S. S. 

Morrissey" and his party of scientific specialists, who made 
many interesting discoveries. 
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By Lewis Winner 

as accurate a picture as possible of 
the conditions which existed during 
this trip, I will take you, graphically, 
of course, along the route of the 
Morrissey. 

From New York the Morrissey 
went to Brigus, New Foundland, 
where she spent about a week, held 
up by bad weather. A few miles 
each day were covered until Hope- 
dale, Labrador, was reached. The 
Morrissey then went south -west to 
Turnavick, a fishing station on the 
old Bartlett family island. She con- 
tinued north, still making slow prog- 
ress because of the long nights, 
which necessitated the ship being 
tied to ice pans. These pans con- 
sisted of solid ice in combination 
with large chunks of broken up ice. 

The Morrissey continued through 
the Hudson Straits, where the ice 

again held up the party. Bad cur- 
rents also delayed the voyage. After 
breaking out of the ice, she proceeded 
to South Hampton Island, through 
Sir Thomas Rowes Welcome into the 
Fox Channel. She then made her 
way to the Fox Basin, where the 
ship was frozen in for three weeks. 
After the ice loosened up, the Mor- 
rissey proceeded northwest to White 
Island, and finally up to Fury and 
Hecla Straits, the point of destina- 
tion. Fury and Hecla represent the 
names of two boats which went up 
to this region during 1821 to 1823 
looking for the Northwest passage. 
These ships were commanded by 
Parry and Lyon, who spent the win- 
ter in these parts. The anchoring 
of the Morrissey in this part repre- 
sented the first time this had been 
done since 1823. This is the area 

The radio "shack" of the S. S. Morrissey. Operator Moe is 
wave transmitter; the author of this article is at the right. 
Hammarlund Pro short -wave receiver; to the right is an 

at the left, tuning the short - 
Under the transmitter is the 
old Kennedy long -wave set. 
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Capt. Bob Bartlett and A. D. Norcross (with the glasses) in the 
chart room of the S. S. Morrissey, plotting the schooner's position. 

that Captain Bartlett went up to re- 
chart. 

The Morrissey was again iced in 
here for three more weeks. After 
the ice broke up she retraced her 
steps back home, making only one 
exception and that being that she 
went about in the opposite direction 
around South Hampton Island. 

We shall now concern ourselves 
with the equipment used in the radio 
room. The transmitter used con- 
sisted of two 204A tubes in push - 
pull, self excited with a tuned grid, 
tuned plate circuit. Power was sup- 
plied by a bank of 110 -volt Exide 
batteries which turned a generator 
and fed a step -up transformer to 
supply 3000 volts to the tubes. The 
7500 -kc. and 14,128 -kc. channels 
were used. The antenna used was 
the Zeppelin feed type, seventy -five 
feet long outside. 

The receiver used was a Hammar- 
lund battery type high- frequency 
model known as the "Pro." There 
are seven tubes in this model. Two 
type 78 tubes are used in "air- tuned" 
i.f. channels, and two 78 tubes are 
used as electron coupled oscillators, 
(one is a standard oscillator in the 
input, and the other is a high -fre- 
quency oscillator for c.w. work and 
also for locating phone stations) .. 

The picturesque S. S. Morrissey under sail in Arctic waters. This 
picture was taken shortly before the vessel was frozen into the ice. 

Two 77 tubes are used as detectors 
and a 42 is used in the audio side. 
The precision design of this receiver 
provided consistent reception regard- 
less of the conditions which were 
met, providing world -wide contact 
at all times, which certainly was im- 
portant. 

Through the efforts of the New 
York Times and W2KJ, an amateur 
station owned by J. and S. A. Ross 
of Brooklyn, New York, the con- 
tacts were accomplished. 

The 40 -meter channel was used for 
receiving and transmitting approxi- 
mately as far up as Fox Channel. 
This frequency provided excellent re- 
sults. 

The following, told to me by Mr. 
Moe and taken from his log book, 
will indicate more accurately what 
results were obtained. 

"July 20th to August 14th. The 
West Coast stations came in best 
from midnight on. New York was 
poor. In the earlier part of the 
evening, however, New York started 
to come in satisfactorily. 

"When Fox Channel was reached, 
the 40 -meter channel became use- 
less. I then had to shift to the 20- 
meter band, which provided excellent 
results. 

"Incidentally, while in Labrador 

A. D. Norcross in a native "cayuk" or canoe. This is a light affair 
that can be readily manipulated through the treacherous ice floes. 
The members of the expedition became quite adept at handling these. 
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W8XK, the Pittsburgh relay broad- 
casting station on 17 meters, was 
heard consistently supplying us with 
very interesting news bulletins. 

"On the 20 -meter band, in Fox 
Channel, I contacted 4's, 5's and 6's 
with ease. As we went further north 
off White Island, I was able to con- 
tact 2's, 3's, 5's 7's and 9's, but no 
6's. The Canadian stations came 
in exceedingly well. 

"As we proceeded to a northerly 
area, (August 26th), only the l's, 
2's, 8's and 9's were contacted. Be- 
ginning September 7th, the 2's and 
l's died out completely. I could only 
hear the North and Middle West - 
Cleveland to Minneapolis and Ken- 
tucky on the south. At this time 
the Morrissey was at the entrance 
to the most northern point, or at 
Fury and Hecla Straits." 

The expedition started on the re- 
turn voyage on September 8th. All 
but the 2's began coming back on 
20 meters. In fact, in order to get 
messages to New York they had to 
be relayed through Ann Arbor, Mich- 
igan. Mr. Moe kept to the 20 -meter 
schedule until September 20th, when 
he reached Labrador again. 

The 40 -meter channel was then 
again put into use. Even at this 

(Continued on page 42) 

Operator Moe entertains some company with musical programs 
picked up by means of the short -wave receiver. The natives appear 

to be greatly amused. 
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Drilling Tube Bases 
By Donald Bottolfson 

EVERY short -wave experimenter 
who attempts to wind coils on 

burned out tube bases has had the 
experience of the molded composi- 
tion breaking in the vise. Thistrouble 
can be overcome by using the scheme 
shown in the diagram. Simply in- 
sert a common spool in the tube base 
to be drilled and fasten it tightly 
with a small clamp. Then insert the 
clamp in the vise and you have a very 
solid base for drilling. 

Automatic Antenna Adjustment 
By Arthur Darling 

1 has become quite common prac- 
tice to employ one series antenna 

condenser which, in some cases, ne- 
cessitates adjustment every time a 
coil is changed. It is not necessary 
to tolerate these adjustments if five - 
pin coils are used. 

A short piece of bell wire is sold- 
ered to the unused coil pin. Another 
piece of bell wire is soldered to the 
grid end of the grid coil. The an- 
tenna wire then connects to the fifth 
or extra pin. A few twists are made 
in the bell wire. After the coil is 
placed in circuit, the twists are va- 
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ried until dead spots are removed 
from the dial. 

If one such condenser is used with 
each coil, it is evident that condenser 
adjustment becomes automatic with 
the insertion of each coil. 

Reducing Insulator Capacity 
The capacity effect between the 

ends of small aerial insulators, while 
not important at low broadcast fre- 
quencies, becomes appreciable on the 
very high frequencies (short waves) . 

Since a number of small insulators 
is usually cheaper than a single long 
one, it is a good idea to use two or 
three in a row, joined by short pieces 
of wire. The overall capacity effect 
is thus lowered considerably. 

Grid Leak Clips 
By Geo. Donald Hendricks 

TWO Fahnestock spring binding 
posts salvaged from old "B" bat- 

teries may be made into an excellent 
grid leak holder, as shown in the 
sketch. Bend down the part of the 
spring marked "A ", then bend up the 
body of the post to form an "L" 
shaped support. Mount the two clips 
the desired distance apart by means 
of wood or machine screws. This 
same mounting is also very conveni- 
ent for supporting small radio fre- 
quency chokes which are wound on 
forms resembling grid leaks. 

Tracing Noise 
BEFORE condemning a receiver 

for being noisy, make sure that 
the noise is in the set, and is not 
due to outside disturbances. Dis- 
connect the aerial and ground, turn 
up the volume control to maximum, 
and listen. The set may be surpris- 
ingly quiet. If it is, the noise ob- 
viously is external and you can do 
nothing about it, except to try an 
isolated antenna with a good trans- 
posed feeder lead -in. 

Indoor Aerials 
It is just as important to insulate 

an indoor aerial as an outdoor one. 
However, the insulators need not be 
as heavy, as they carry compara- 
tively little strain and are not sub- 
ject to rain and snow. Long pieces 
of bakelite or isolantite, taken from 
old variable condensers, make good 

insulators for the purpose, as they 
are light and thin and have excellent 
dielectric properties. 

Incidently, it makes no difference 
whether the wire is insulated or not. 
Any size between No. 20 and No. 14 
is OK. 

Temporary Coil Connections 
By Bob Hunteman 

IT is very irritating to have wound 
a short -wave coil on a standard 

form and have all leads nicely sold- 
ered to the prongs only to find you 
could have put on one more turn or 
one less turn on the tickler coil. 

By merely bringing the leads 
through a hole (already in some 
forms) punched or drilled in the 
bottom of the coil forms, the leads 
can be twisted tightly and compactly 
around the outside of the prongs, a 
few turns forming a good connection, 
and the coils may be used in a con- 
ventional tube socket and tried in 
the set. When the coil has proven 
correctly wound, the leads may then 
be soldered in the conventional way. 

Using Old Cartridge Fuses 
By Robert A. Binkey 

BURNED out fuses of the cartridge 
type make excellent forms for 

short -wave radio -frequency choke 
coils. The tubing is usually of fibre 
or some other composition and is a 
good insulator. 

Of course, the inside of the fuse 
should be cleaned out, and the metal 
end caps removed. The ends of the 
tubing may be drilled to take termi- 
nal and mounting bolts, or one of the 
metal end caps may be drilled to ac- 
commodate a single mounting screw. 
The choke may thus be mounted in a 
vertical position. 
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Summary: Here is a de- 
scription of a novel receiver 
designed exclusively for broad- 
cast reception in the 49 -meter 
band. It has no switches, plug - 
in coils, or interchangeable 
drawers, since it covers only 
the one band. You merely flip 
the switch and tune, exactly as 
in a conventional broadcast 
receiver. 
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By J. A. Worcester, Jr. 

THERE are undoubtedly many 
readers of this magazine who 
find no appreciable entertain- 
ment value in the various 

amateur, airport, police and com- 
mercial phone bands and are inter- 
ested only in short -wave broadcast 
reception. For these readers the re- 
ceiver described in this article, de- 
signed for exclusive reception in the 
49 -meter broadcast band, is pre- 
sented. This band embraces many 
of the most important U. S. and 
Canadian stations, as well as im- 
portant stations in South America, 
Europe and Africa, and for all - 
around results is considered superior 
to the 25- and 19 -meter bands. 

Choosing a Circuit 

The choice of a suitable circuit 
for this purpose presented some- 
thing of a problem. The superhet- 
erodyne was soon dismissed because 
of its high cost and complicated con- 
struction. The conventional radio 
frequency, regenerative detector cir- 
cuit was finally adopted as combin- 
ing most satisfactorily the require- 
ments of ease of construction, low 
cost and low noise level. 

Since the frequency band covered 
by this receiver extends only from 

The specialized receiver, the power unit, and a loudspeaker, ready to go. 

5.5 to 6.5 megacycles (46.15 -54.55 
meters), it is entirely feasible to 
employ untuned r.f. transformers 
in the form of closely coupled tuned 
circuits with a coefficient of coupling 
just sufficient to provide satisfactory 
amplication of the above band. Two 
stages of this type of amplification 
are included with an individual gain 
control so that the overall amplifica- 
tion can be advanced to the maxi- 
mum value consistent with satisfac- 
tory "apparent selectivity" and noise 
level. 

There are numerous advantages 
which result from covering a com- 
paratively narrow band of fre- 
quencies to the exclusion of others. 
For one thing, it is possible to 
design an antenna system of the 
correct dimensions to give maximum 
results at the band employed. This 
procedure also eliminates any pos- 
sibility of "dead spots." There is 
also an economic consideration, 
since for any given receiver sensi- 
tivity, it is cheaper to build a 
receiver to cover a narrow band of 
frequencies than one to cover the 
whole short -wave range. Finally, 
tuning is much simpler than with 
the usual short -wave receiver ; in 
fact, it is no more difficult than an 
ordinary broadcast set. 
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Under -view of the re- 
ceiver. None of the 
parts is labeled, since 
their placement may be 
easily determined while 
wiring the receiver. 
Each of them is con- 
nected as close to its 
respective destination 
as possible. Although 
the wiring looks a bit 
"messy," the receiver 
works to perfection, 
and should find much 
favor among those 
listeners who fear the 
complexities of inter- 

changeable coils. 

The appearance of the completed 
receiver as well as the location of 
the various parts can be noted from 
the photographs. As can be seen, the 
receiver looks more like a modern 
broadcast receiver than the cus- 
tomary short -wave set. 

The circuit, as shown in Fig. 1, 
consists of a tuned input, followed 
by two untuned radio frequency 
stages feeding into a third tuned de- 
tector stage. The detector is re- 
generative and is followed by two 
stages of resistance coupled a.f. 
amplification. The tubes employed 
are 58's in the r.f. amplifier stages, 
VI, V2, V3, a 57 detector, V4, and 
a 56, V5, and a 2A5, V6, in the audio 
frequency amplifier. 

Unusual Features 

The following features may be 
worthy of comment. The antenna 
input is designed for use with a 
doublet antenna. The two tuned 
circuits, which are ganged together, 
are lined up by means of the 
20 -mmf. Hammarlund condenser C3 
in parallel with the winding L1. The 
bias on the first r.f. tube is fixed so 
that the first r.f. stage gives maxi- 
mum amplification at all times. This 
results in a higher signal -to -noise 
ratio than would be obtained if the 
bias of this tube varied with the two 
succeeding stages. The amplifica- 
tion of the two untuned stages is 
varied by means of a variable re- 
sistor, R2, in the cathode circuit. 

In order to prevent possible os- 
cillation in the r.f. amplifier, the 
screen grid and plate circuit returns 
should be made exactly as indicated 
in the diagram. For instance, the 
three screen leads are brought to a 
common junction which is bypassed 
to ground by the condenser C5. In 
order to prevent common coupling, 
the condenser should be connected 
directly to the junction point of 
these three leads. The same pro- 
cedure should be followed when by- 
passing the plate and cathode 
returns. Regeneration is controlled 
in the usual manner by varying the 
screen grid voltage by means of the 
potentiometer, R5. In order to pre- 
vent "motor boating" in the a.f. 

II 



Top view of the receiver which clearly shows all the major items used. 

amplifier, decoupling resistors R7 
and R11 in conjunction with con- 
densers C11 and C14 are employed. 

When building the set it is first 
necessary to procure the panel and 
chassis, which can be bought ready 
made if desired. The panel is made 
from 1/16" aluminum sheet 7" x 9 "; 
the subpanel, also of aluminum, has 
dimensions of 11" x 14" x 11/2 ". The 
location of the various parts can 
easily be noted from the photo- 
graphs. The drum dial, potentio- 
meters, and phone jacks are mounted 
on the front panel. On top of the 
subpanel are mounted the tuning 
condenser Cl, C2, the Hammarlund 
trimmer C3 and the coils. The tun- 
ing condensers are mounted by 
aluminum brackets 31/2" high and 
112" wide. The trimmer is also 
mounted on an aluminum bracket 
134" high by 11/4" wide. 

At the rear of the subpanel are 
mounted the five -prong Connector - 
ald socket, the triple binding post 
assembly and the twin speaker jack. 

Underneath the chassis are 
mounted the sockets, chokes, con- 
densers, and resistors. The con- 
densers and resistors are mounted 
directly by their pigtails, as is also 
the National choke. 

Coil Data 

The coils are, of course, the heart 
of this set and should be constructed 
carefully. Unless facilities are 
available for spacing turns ac- 
curately, it would probably be pre- 
ferable to buy these coils ready 
made. 

The tuned input and detector 
coils, Ti, T4, are identical, as are 
also the two untuned transformers, 
T2, T3. Since the latter are the 
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simplest to make, their construction 
will be discussed first. All the coils 
are wound on 1" diameter bakelite 
forms 3" long. Windings L4 and 
L5 each consist of 43 turns of No. 
24 D.S.C. wire wound without spac- 
ing. The windings are separated by 
1/16" and are in the same direc- 
tion. The outside lead of L4 goes to 
the plate and of L5 to the grid. The 
finished coil is mounted in the Na- 
tional coil shield by means of a 3/4" 
double angle. Coil T3 is identical 
in construction. 

The input coil, Ti, consists of 
three windings L1, L2 and L3. 
Winding L2 consists of 40 turns 
of No. 26 D.S.C. wound 30 pitch. 
The outside lead of this winding 
goes to the grid. Interwound with 
this winding, starting from the 
grounded end, is L1, which consists 
of 26 turns of No. 35 D.S.C. Wind- 
ing L3 consists of 8 turns of No. 
35 D.S.C. close wound. This wind- 
ing is wound in the same direction 
as L2 and is separated about 1/4" 

from the grounded end of same. The 
outside lead of this winding goes to 
the plate. Coils L8, L9, L10 are iden- 
tical in construction except that a 
grid leak and grid condenser are 
contained in the shield can. In order 
to prevent possible grounds, the 
inner container of the shield is lined 
with light cardboard. 

For best results on the 49 -meter 
band a doublet 78 feet in length 
should be used. The writer employed 
the Lynch short -wave kit with entire 
satisfaction. Although it is possible 
to use an ordinary antenna by 
grounding one of the extra termi- 
nals, it is almost foolish not to take 
advantage of the benefits to be de- 
rived from the use of a doublet hav- 
ing the correct dimensions. 

The only adjustment necessary is 
the lining up of the two tuned stages 
by means of the trimmer C3. This 
is adjusted until the background 
hiss or the volume of a weak signal 
is a maximum. 

Results Obtained 
As to results obtained, the writer 

during a month of testing has re- 
ceived GSA, DJC, RV59 and OXY in 
Europe, as well as nearly all the 
American, Canadian, and South 
American stations listed in this 
band. All these stations were re- 
ceived with satisfactory loudspeaker 
volume. RV59 in Moscow is a par- 
ticularly interesting station in that 
it is possible to get the schedule 
from week to week from a rather 
extensive talk in English given dur- 
ing each broadcast. By following 
the schedule it is possible to receive 
this station consistently. 

At the low frequency (high wave- 
length) end of the dial it is pos- 
sible to receive 54 -meter airport 
stations. Harmonics of broadcast 
stations are quite plentiful in this 
band also, as are third harmonics of 
160 -meter phone amateurs. 

Parts Required 
TI, T4 -Tuned r.f. transformers. See text. 
T2, T3- Untuned r.f. transformers. See text. 
CI, C2- National SEU -25 variable con- 

densers, 25 mmf., one clockwise rotation; 
one counter -clockwise. 

C3- Hammarlund 20 -mmf. variable con- 
denser, MC -20 -S. 

C4, C&- Polymet .0I -mf. molded mica con- 
denser. 
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Fig. I- Schematic circuit and List of Parts of the specialized 49 -meter broadcast receiver. Its simplicity is evident. 

C5, C17- Polymet .005 -mf. molded mica 
condenser. 

C7, CI I, CI4- Cornell -Dubilier .5 -mf. car- 
tridge condenser, 400 d.c. w.v. 

C12, C19- Cornell -Dubilier .2 -.2 dual car- 
tridge condenser, 400 d.c. w.v. 

CIO, C13- Cornell -Dublier .01 -mf. cartridge 
condenser 400 d.c.w.v. 

C8, C9 -Solar .0005 -mf. molded mica con- 

densers. 
CI5- Aerovox 25 -mf. dry electrolytic tubular 

condenser, 25 d.c. w.v. 
C16- Aerovox, .004 -mf. molded mica con- 

denser. 
C18 -Solar .0001 -mf. molded mica condenser. 

RI -Lynch 500 -ohm metallized pigtail resistor. 

R2, R5- Centralab "Elf" 50,000 -ohm potentio- 

meters. 
R3, RII -Lynch 50,000 -ohm metallized pigtail 

resistors. 
R4 -Lynch 3 -meg. metallized grid leak. 
Rb, R8, R 10, R 12 -Lynch 250,000 -ohm metal- 

lized pigtail resistors. 
R7 -Lynch 2000 -ohm metallized resistor. 
R I 1 -Lynch 100,000 -ohm metallized resistor. 
R I 3-Lynch 400 -ohm metallized resistor. 
R I 4-Lynch 250 -ohm metallized resistor. 
R 15, R I 6-Lynch 150 -ohm metallized resistor. 
LI2- Hammarlund Isolantite r.f. choke, CH -8, 

8 millihenries. 
LII- National Isolantite r.f. choke type 100, 

2.5 millihenries. I- National type VHCE drum dial. 
4- National type J -30 coils shields. 

4- National type 24 grid clips. 
4- Hammarlund type TS -50 tubo shields. 
3 -type 58 tube. 
I -type 57 tube. 
I -type 56 tube. 
I -type 2A5 tube. 
5-Eby six -prong laminated wafer sockets. 
I -Eby five -prong laminated wafer socket. I- Double circuit jack. 
-Single circuit jack. 

1 -Eby triple binding post assembly. 
I -Eby molded speaker jack. 
I-Alden five -prong battery connector and 

socket. 
I -9" x 7" aluminum front panel. 
I -I I" x 14" x 11/2" aluminum subpanel. 
I -Lynch short -wave antenna kit. 

Some Unique Tube Characteristics 
UNTIL the advent of the 

graphite anode, the distin- 
guishing mark of a thoroughly 
evacuated transmitting tube 

was a glass envelope with silvery de- 
posits over more or less of its inside 
surface. The latest graphite anode 
tubes, however, are crystal clear. 
No deposits are in evidence. An 
explanation is in order, and it is 
forthcoming from Victor O. Allen, 
Assistant Chief Engineer of the Elec- 
tronics Division of Hygrade Sylvania 
Corporation, under whose guidance 
the graphite anode was recently per- 
fected. 

"Gas, the arch enemy of tube 
operation and life, now has a keeper 
as well as a getter," states Mr. Allen. 
"For years past plenty has been said 
regarding getters which, during the 
pumping out of a tube, act as a 

chemical broom in sweeping up the 
gases driven out of metal pores by 
the bombardment heat. Were it not 
for the use of some sort of getter, 
the pumping time would have to be 
increased many times, and in the 
case of the large transmitting tubes, 
this operation might prove entirely 
impractical, especially from the eco- 
nomic standpoint. Hence the use of 
getters. Also the fact that we have 
been taught to look for that silver 
lining as a badge of good tube 
housekeeping. 

for MARCH, 1934 

"It is usually the practice to leave 
some of the getter material, usually 
magnesium, barium or the like, in the 
tube to absorb further amounts of 
gases which are released from the 
tube elements during their operation, 
particularly during heavy overloads. 
The getter then becomes a keeper, as 
it were, being charged with absorb- 
ing further gases and maintaining 
the high vacuum essential for proper 
operation. 

"In our own transmitting tube 
activities we have found that by 
treating the graphite anode properly 
during exhaust, it becomes a sponge 
for those gases released during the 
life of the tube. This sponge or 
keeper action of graphite is most 
pronounced, so that we find it no 
longer necessary to employ a deposit 
material on the glass envelope of our 
tubes to serve as keeper. Our graph- 
ite anode tube envelopes are crystal 
clear, without deposit of any kind. 
This feature is advantageous, as 
there is no possibility of the getter - 
keeper material -in this case the 
solid, one -piece graphite anode, free 
from impurities and amorphous car- 
bon or surface carbon dust -getting 
on insulation between tube elements 
to cause disastrous leakage effects 
and reducing heat radiation through 
the glass envelope." 

(See the Jan.'34 issue -Tech. Div.) 

M ANY inquiries are received 
relative to the blue glow which 

is present in a number of tubes. 
Most of these inquiries are based 
on the misunderstanding of the dif- 
ferent types of glow that may be 
present in a tube. There are three 
different types of blue haze that 
may appear while tubes are in op- 
eration: Fluorescent glow; mercury - 
vapor haze and gas. 

The fluorescent glow is usually 
of violet color, and is noticeable 
around the inside surface of the 
glass bulb. This glow is a phenome- 
non caused by electronic bombard- 
ment taking place within the tube. 
This glow changes with the intensity 
of the signal and may at times be- 
come quite brilliant. Fluorescent 
glow has absolutely no effect on the 
operation of a receiver. In fact. 
tubes with this characteristic are 
particularly good as regards gas 
content. 

Mercury -vapor haze is a blue glow 
which is noticeable between the plate 
and filament in types 82 and 83 rec- 
tifier tubes. These are the only types 
of receiving tubes in which this 
type of haze appears. The perfect. 
operation of the types 82 and 83 
is dependent upon a mercury vapor 
which comes from free mercury that 
has been placed in the bulb during 

(Continued on page 43) 
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How Radio Receiver 
Sensitivity Is Rated 
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SUMMARY: One of the most confusing things radio fans have had to 
cunt(nd with is the smatter of rating receiver sensitivity. To say a 
set has an amplification of so -mama "times" is pretty meaningless, 
because the theoretical amplification some circuits are supposed to 
possess is rarely achieved in actual practice. To simplify things, 
engineers huC( (arced on a standard meatus of determining over -all 
receive I p( rforma ce, and this is described in the article below. 

THE invasion of all -wave re- 
ceivers into the short -wave 
field has been accompanied by 
a host of technical terms Nvhich 

although 01(1 to the broadcast radio 
man, are relatively new to the short - 
wave fan. Jlany of the new- fangled 
ideas incorporated in the costlier 
short -wave sets are already familiar 
to short -wave listeners; but many 
technical terns of extreme impor- 
tance are little understood by the 
average listener, who is forced to 
wade through them when attempt- 
ing to justify the purchase of a new 
receiver. It is the purpose of this 
discussion to explain accurately the 
technical meaning of several im- 
portant ternis used to compare radio 
receiver performance. 

Microvolts Per Meter 
The first. and probably the most 

confusing, term used in the com- 
parison of radio -set performance is 
micr ir4Hlts peì mite r. Furthermore, 
this term has a significance that is 
slightly different from what one 
would ordinarily think --the higher 
the rating in microvolts per meter. 
the less sensitive the receiver! Let 
us start from scratch and see what 
this business is all about. 

'l'he one thing we all know is 
that radio waves are sent out by 
transmitters. and that these waves 
travel in all directions until they 
strike metal. or a conducting object, 
like an aerial: when this occurs, the 
aerial absorbs a bit of the energy 
from the wave, and the latter is con- 
verted into usable sound by the 
radio set and loudspeaker. 

This radio wave may be thought 
of as being energy, and, further- 
more, this energy may be thought 
of as continually changing. the rate 
of change being equal to the fre- 
quency of the wave. (Parentheti- 
cally, it may be mentioned that the 
radio wave may not only be thought 
of as energy it is energy, just as 
heat is energy.) Now, electrical 
energy may exist in only two forms: 
electrostatic and magnetic, the 
former existing between the plates 
of a condenser when it is charged, 
and the latter surrounding a wire 
carrying current. A radio wave is 
composed of both types. 
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An important point arises here: 
per unit volume of the medium 
through which the wave travels, and 
at any instant, the amount of energy 
in magnetic form is exactly equal 
to the amount of energy in electro- 
static form, so that the total energy 
of the radio wave at any instant 
is equal to twice the energy of 
either component. Furthermore. the 
amount of energy in either form 
varies continually, at the frequency 
of the currents generated at the 
transmitter. The picture to be 
formed, therefore, is that of a wave 
of two components, both equal in 
magnitude at any instant, and both 
varying in magnitude from zero to 
a maximum. When this wave strikes 
an antenna, a voltage is induced in 
the antenna, and it is this voltage 
which is amplified, rectified, and 
converted into sound by the loud- 
speaker. A good measure of the sen- 
sitivity of a receiver, therefore, is 
to determine what antenna voltage 
is required to deliver a fixed output. 
The greater the voltage required to 
deliver this fixed output, the less 
sensitive the receiver; conversely, 
the lower the voltage required for 
the fixed output, the more sensitive 
the receiver. 

Measured At Antenna 
The measurement of the sensi- 

tivity of a radio set, therefore, re- 
quires the measurement of the 
strength of the wave at the receiv- 
ing antenna, and in order that every- 
one make the measurement in the 
same manner, a standardized pro- 
cedure has been adopted. Since, as 
pointed out previously, the amounts 
of energy in the magnetic and elec- 
tric fields are identical, it makes no 
difference which is chosen for the 
measurement. However, because the 
electrostatic component lends itself 
to measurement and standardization 
more readily than the magnetic com- 
ponent, it was picked for the job. 
Although it is realized that the total 
energy of the wave is twice that of 
the electric component alone, we 
need not worry, for the simple rea- 
son that we are not interested in the 
energy in the wave per se, but in 
the sensitivity of the receiver. 

Nosy, the "fly in the ointment" re- 
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garding the measurement of the 
wave at the receiver is that the volt- 
age induced in the receiving antenna 
is a function of the height of the 
antenna -the higher the antenna, 
the greater the voltage induced. In 
order to make the measurements 
standard for all types of antenna 
installations, the voltage induced in 
the antenna is specified "per unit 
height of the antenna." Since the 
wavelength is measured in meters, 
it is natural that the height of the 
antenna be measured in meters; fur- 
thermore, since the voltage induced 
in the aerial is measured in micro- 
volts (the one- millionth part of the 
volt), the sensitivity of the receiver 
is specified in microvolts per meter, 
which means the number of micro- 
volts per meter of height of the 
antenna. 

The Electrostatic Component of the 
Wave 

If a battery be connected across 
the terminals of a condenser, a cur- 
rent flows until the condenser is 
fully charged, at which time the 
voltage across the condenser is equal 
to that of the battery. Every con- 
denser has a dielectric which is sub- 
stantially homogeneous, so that the 
voltage drop in the dielectric from 
one plate to the other (in a two - 
plate condenser) is uniform, as 
shown in Fig. 1. Here the thickness 
of the dielectric has been exag- 
gerated for simplicity; but the 
straight line shows that the voltage 
at any point in the dielectric, 
measured from the positive plate, 
depends directly upon the distance 
of that point from the positive 
plate. With a given dielectric, the 
potential is greater as the distance 
from the positive plate increases. 

Few practical radio men realize 
that a receiving aerial is a con- 
denser, the air between the wire or 
wires and the ground being the di- 
electric. Since the wave front of 
the radio wave is very high -much 
higher than the aerial -the poten- 
tial of that place in space in which 
the aerial is located with respect 
to ground, is greater the greater the 
height of the aerial, just as in the 
case of the condenser cited in Fig 1. 
Hence, the electrostatic component 
of the wave affords a direct means 
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of determining the voltage induced 
in an antenna system. 

Microvolts Absolute 

We have seen that the actual 
voltage induced in an aerial is de- 
pendent upon the strength of the 
wave and the height of the antenna 
in meters. When receivers are tested 
in the laboratory, where engineers 
have little or no knowledge of the 
type of antenna which will be used 
with the receiver in practice, some 
sort of a standard antenna must be 
devised so that no matter in what 
locality the engineering work is 
done, there will be a common basis 
for receiver rating. For this rea- 
son, the antenna circuit of the re- 
ceiver under test in the laboratory 
is connected to a standard dummy 
antenna consisting of a 25 -ohm re- 
sistor, a 20 microhenry inductor, 
and a 200 mmf. capacitor in series. 

The voltage from the standard 
oscillator, modulated 30 per cent at 
a frequency of 400 cycles, is coupled 
to this dummy antenna, and the 
voltage required to maintain an out- 
put power of .05 watt (50 milli - 
watts) is measured. This power is 
to be consumed by a resistor of the 
same value as will be used by the 
output transformer and loudspeaker 
in practice. It is clear, then, that 
the greater the input voltage re- 
quired to maintain the 50 milliwatts 
output, the less sensitive the re- 
ceiver, and vice versa. 

When the 50 milliwatts are ob- 
tained, the voltage in the dummy 
antenna (Fig. 2) is measured, and 
since it is usually in microvolts, it 
represents the sensitivity of the re- 
ceiver in microvolts absolute. 

Mechanical vs. Electrical Antenna 
Height 

A man may erect an antenna 100 
feet in the air, but because of sur- 
rounding objects and because of the 
presence of the masts, etc., the ef- 
fective height -that height actually 
contributing to signal strength - 
may be only 25 feet. The actual 
physical height, therefore, is by no 
means the effective height. En- 
gineers have made a very complete 
survey of the effective height of the 
average listener's antenna and have 
found it to be but 4 meters -about 
13 feet! 

The result, therefore, is interest- 
ing. If a manufacturer states the 
sensitivity of his receiver is micro- 
volts absolute, then merely divide 
by 4 to obtain the sensitivity in 
microvolts per meter. 

The absolute measurement is that 
actual voltage in the antenna cir- 
cuit required for 50 milliwatts 
output, and is an excellent basis for 
receiver comparison because of the 
standardization of the dummy an- 
tenna; but microvolts per meter is 
useful when the real effective height 
is known from measurement. 

by " 

Louis Martin . 

for MARCH, 1934 

Byrd Expedition Notes 
10 p.m., E.S.T., on Saturday T y 
nights, the Columbia Broad- 
casting System has been re- 
broadcasting special pro- 

grams originating on the S. S. Jacob 
Ruppert, Rear Admiral Richard E. 
Byrd's main supply vessel, while the 
latter has been on the high seas 
bound for Little America. These 
programs have been transmitted 
through KJTY, the short -wave 
transmitter on board the vessel. This 
same transmitter will be set up at 
the Expedition's permanent base, 
where it will again be used for reg- 
ular relay broadcasting purposes. A 
complete description of this proj- 
ect appears on pages 4, 5, and G of 
the January, 1934 issue of SHORT 
WAVE RADIO. 

In addition to the scheduled 10 
o'clock rebroadcasts over the Co- 
lumbia Broadcasting System's reg- 
ular chain, KJTY has been running 
numerous tests, some of hours' dura- 
tion, with New York. Edwin K. 
Cohan, Technical Director of CBS, 
has on occasion talked directly to 
John Dyer, KJTY engineer, merely 
by addressing a microphone in his 
office at 485 Madison Avenue, New 
York. His voice was transmitted 
through W2XBJ, one of the short- 
wave experimental telephone sta- 
tions of RCA Communications, lo- 
cated at Rocky Point, L. I. On 
board the ship, Dyer picked up this 
station directly. However, the sig- 
nals from KJTY were relayed to 
New York by way of either Buenos 
Aires, San Francisco, or Koko Head, 
Hawaii, again over the experimental 
radiophone facilities of RCA. Mr. 
Cohan has been able to hear KJTY 
directly, but for rebroadcasting pur- 
poses the relay system has been 
used. 

Reception of KJTY's signals has 
invariably been accompanied by 
peculiar fading, swinging, and rush- 
ing sounds such as might be made 
by ocean waves. Many listeners 
have gotten the impression that the 
microphone is out on deck, and that 
KJTY is deliberately broadcasting 
the roar of the ocean. This, how- 
ever, is not at all the case, as all 
the programs from KJTY originate 
in a sound -proof studio on board 

Note 

In addition to the radio equipment 

described on page 6 of the January 

issue, four Silver Masterpiece Ils were 

taken on the Byrd Expedition. These 

are being used for short -wave broadcast 

reception and emergency communica- 

tion purposes. 

the ship. The irregularities in 
transmission are due, in most part. 
to the fact that the ship rolls a 
great deal in the heavy seas. When 
the transmitter is set up at its per- 
manent base, this trouble undoubt- 
edly will disappear. 

Inasmuch as the KJTY transmit- 
ter is crystal -controlled and is highly 
stable, the shifting is not a fre- 
quency change, but is more probably 
an amplitude variation. Listeners 
who encounter this trouble are ad- 
vised not to retune their receivers. 
but to leave them alone; the signals 
will swing back periodically. Short- 
wave transmission is tricky enough 
from fixed stations, and becomes 
more so from mobile stations. 

Secrecy of Messages 

In connection with reception of 
the KJTY transmissions to Ameri- 
can test stations, Mr. Cohan empha- 
sizes an important point that is 
quite generally overlooked by radio 
listeners. This concerns the secrecy 
provision in the Radio Act of 1927, 
the federal law covering radio com- 
munication. We are quoting this 
part of the law in full: 

"Sec. 27. No person receiving or 
assisting in receiving any radio 
communication shall divulge or pub- 
lish the contents. substance. pur- 
port, effect, or meaning thereof ex- 
cept through authorized channels of 
transmission or reception to any 
person other than the addressee, his 
agent, or attorney, or to a telephone, 
telegraph, cable, or radio station 
employed or authorized to forward 
such radio communication to its des- 
tination, or to proper accounting or 
distributing officers of the various 
communicating centers over which 
the radio communication may be 
passed, or to the master of a ship 
under whom he is serving, or in re- 
sponse to a subpoena issued by a 
court of competent jurisdiction, or 
on demand of other lawful author- 
ity; and no person not being 
authorized by the sender shall in- 
tercept any message and divulge or 
publish the contents, substance, 
purport, effect, or meaning of such 
intercepted message to any person: 
and no person not being entitled 
thereto shall receive or assist in re- 
ceiving any radio communication 
and use the same or any informa- 
tion therein contained for his own 
benefit or for the benefit of another 
not entitled thereto; and no person 
having received such intercepted 
radio communication or having be- 
come acquainted with the contents. 
substance, purport, effect, or mean- 
ing of the same or any part thereof, 
knowing that such information was 
so obtained, shall divulge or publish 
the contents, substance, purport, ef- 
fect, or meaning of the same or any 

(Continued on page 42) 
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The "Uni - Shielded 
Short -Wave Three" 
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SUMMARY: In spite of the 
dee lopateit of larg(, soper- 
sensitire i' C ¡t /. like the 
srrprrlrfte rod J it( , marre/ oplc 
want snrull, simple sc is that are 
easy to coastruet, siarplr to 
turre and eeoaonrira1 to op( rata. 
The "L'ni -Slrir ldf d Three atom 
thaii fills th( bill, und we rec- 
(,Ii in( ad it h( artily. 
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By H. L. Shortt* 

WHILE the "Uni- Shielded 
Short -Nave Three" has 
been designed especially 
for the short -wave novice, 

it is really capable of satisfying the 
most discriminating short -wave fan. 
Its outstanding features are high 
r.f. sensitivity, simplified circuit and 
mechanical design, smooth regenera- 
tion control, ease of tuning, use of 
low- current drain two -volt tubes, 
specially designed short -wave coils, 
antenna tuning control, all- pentode 
operation, unusually thorough by- 
passing, newly developed self- shield- 
ed chassis design of high efficiency, 
and, last but not least, low cost. These 
and other features will be explained 
in detail in the latter part of this 
article. 

The circuit consists of a stage of 
r.f., using a type 34 pentode V1, a 
regenerative detector also using a 
34 pentode V2, and a single audio 
stage using a 33 pentode power out- 
put tube, V3. Since these three pen- 
todes are all two -volt filament tubes, 
the A supply of this receiver may 
be two ordinary bell -ringing type 
l',, -volt dry cells, an Air Cell A bat- 
tery, or one cell of a 6 -volt storage 
battery, or any standard storage bat- 
tery. Of course, the correct voltage 

l'hicf h:n_iueer, AV'hide' ale Radio Service Co., 

The author demonstrates the method of tuning the "Uni- Shielded Three." 

reducing resistor will have to be 
used with each particular type of A 
supply to bring the voltage down to 
the required 2 -volt value. For ex- 
ample, a .7 -ohm resistor will have 
to be used in series with an Air Cell 
battery or \\ ith a single cell of a 
storage battery, a 3 -ohm resistor will 
be needed in series if two l' ., -volt 
dry cells are used, etc. The total 
filament current is only .38 ampere 
and this drain is so light that even 
the 11,, -volt dry cells should last a 
long time without requiring replace- 
ment. Three 45 -volt B batteries are 
required and 131.., volts of C battery. 
Only .02 ampere is drawn from the 
B batteries, hence this set is ex- 
tremely economical in operation. 

The Circuit 

Analyzing the circuit, the first 
feature to attract attention is the 
trimmer condenser Cl. This permits 
adjustment for various length 
aerials, so that the set will work just 
as well on a long aerial as on a short 
one. The antenna tuning condenser 
also provides an extra adjustment 
when tuning in weak, distant sta- 
tions, although it is not ordinarily 
used for this purpose. It will be 
noted that the antenna is connected 
through Cl, directly to the r.f. tube 

I6 

The unique chassis 
construction of 
the Uni -Shielded 
Three is evident 
in this fop view. 
The R. F. tube 
V I , the plug -in 
coil LI, detector 
tube V2 and out- 
put tube V3 are 
in a straight line, 
permitting short, 
direct connections 
between the parts 
on the underside 
of the set. The 
chassis is self - 
braced and is 

quite rigid. 

V1. That is to say, the signal is 
impressed directly upon the grid of 
V1, dispensing with the antenna coil 
or coupler. 

Tuning is accomplished by means 
of a .00014 mf. variable condenser 
CG shunted across a plate impedance 
coil L1. The latter constitutes the 
longer winding G of a special four - 
prong, plug -in coil. The shorter 
winding of this coil, T, serves as a 
tickler, being connected in series 
with the plate of the detector tube 
V2. The regenerative action thus 
obtained is very strong. 

Regeneration is controlled in the 
conventional (that is, for screen -grid 
tubes) manner, by varying the 
screen -grid voltage of the detector. 
The potentiometer R4 is used for this 
purpose. This method of control is 
smooth and effective. 

The short -wave plug -in coil is of 
special design. Four of these coils 
are used to cover the band from 15 
to 200 meters (20,000 to 1500 kc.) . 

A feature of the coils is the band 
spread effect attained through proper 
design and the use of shielding. 

Values of .0001 mf. for the grid 
condenser C7 and 10 megohms for 
the grid leak R3 have been found to 
give best results. However, in some 
cases it may be desirable to use a 
smaller grid leak such as a 5 or 
even a 3 megohms. 

The 21/9 mh. r.f. choke, L2, serves 
to block off r.f. currents from the 
audio circuit. These currents are 
bypassed through the .00025 mf. 
mica condenser C8. Values both of 
the r.f. choke and of the bypass con- 
denser have been calculated carefully 
for high frequency reception and 
should be adhered to for best re- 
sults. 

The use of an audio plate choke at 
L3 adds immensely to the efficiency 
of the Uni- Shielded Three, permit- 
ting a higher plate voltage on the 
detector and thus increasing the sen- 
sitivity to an amazing extent. 

Since the output amplifier pentode 
V3 uses a C battery for negative 
grid bias, a grid resistor R7, having 
a value of 500,000 ohms, is used. 

SHORT WAVE RADIO 



vz 

I 

C6 

C2 
ir 

BP2 GND 

*WD. 

PLATE 

CAP 
ON 

TUBE 

SCREEN 
GRID 

,e3 

e4 

IP6 

9 

G4 D 

171 AND 

V1 
(TYPf 34) BOTTOM V /EW OF 

TUBE SOCA -ETJ 

S V3 (rrPE 33) 

sw 

A- 

J - 

C- 
/3 %a V. 

Bf A- 
/35 V 

TH /S SYMBOL DENOTES CONNECT /ON 
TO CHA SS /S UNLESS MA.ekEO 

-77 OT//E.P WisE 

Complete schematic wiring diagram of the Uni -Shielded Three. To simplify wiring, bottom 
views of the tube sockets are shown. Note particularly in the diagram how the B circuit is 

broken with the phone plug out of the earphone jack in the V3 plate circuit. 

CI -0 -30 mmf, antenna tuning condenser, R7- 500,000 ohm, 1/4 watt Trutest carbon 
resistor. JI- Carter 103 open circuit three- spring jack. 

BPI, BP2 -Eby twin binding -post, ant. and 
gnd. 

LI- Special short -wave, 4 -prong shielded Tru- 
test plug -in coil, wound on bakelite form, 
11/4 dia. 

L2-I1/2 millihenry Trutest r.f. choke. 
L3 -200 henry plate choke. 
VI -2 -volt pentode, type 34. 
V2 -2 -volt pentode, type 34. 
V3 -2 -volt pentode, type 33. 
SW I -G. E. rotary switch with bakelite knob. 
1- Bakelite knob for potentiometer R4. 
1 -Kurtz -Kasch vernier dial. 
I -Six- conductor battery cable. 
I -Roll Corwico braidite solid care hook -up 

wire. 
2- Screen -grid clips. I- Trutest 5 -prong wafer socket. 
3- Trutest 4 -prong wafer sockets. 
I -Phone plug. 
I -Pr. Frost DX special phones. 
3-45 -volt B batteries. 
3-41/2 -volt C batteries. 
2-11/2-volt A cells, or Eveready air cell A 

battery. I- Special metal chassis. 

Trutest. 
C2 -.I mf., 400 -volt Trutest cartridge con- 

denser. 
C3 -.I mf., 200 -volt Trutest cartridge con- 

denser. 
C4 -.I mf., 400 -volt Trutest cartridge con- 

denser. 
C5 -.25 mf., 400 -volt Trutest cartridge con- 

denser. 
C6- .00014 mmf. Trutest variable condenser. 
C7 -.0001 mf. Aerovox mica condenser. 
C8- .00025 mf. Aerovox mica condenser. 
C9 -.I mf., 400 -volt Trutest cartridge con- 

denser. 
C10 -.01 mf., 200 -volt Trutest cartridge con- 

denser. 
CI1 -.001 mf., Aerovox mica condenser. 
RI- 100,000 ohm, 1/4 watt Trutest carbon 

resistor. 
R2- 40,000 ohm, 1/2 watt Trutest Carbon 

resistor. 
R3 -10 megohm, I waft Trutest carbon 

resistor. 
R4- 50,000 ohm "Elf" potentiometer. 
R5- 50,000 ohm, '/2 

resistor. 
R6- 50,000 ohm, '/2 

resistor. 

watt, Trutest 

watt, Trutest 

carbon 

carbon 
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The "works" of 
the Uni -Shielded 
Short -Wave 
Three. The 
straight-in-linear- 
rangement of the 
tube and coil 
sockets, makes 
for easy wiring. 
The cylindrical 
objects are the 
various bypass 
condensers, and 
are held in place 
by their own con- 
necting wires. It 
is important to 
have the ear- 
phone jack JI 
thoroughly insu- 
lated from the 
front panel, as 
the latter forms 
the B minus side 

of the circuit. 

The conventional .01 mf. coupling 
condenser, C10, is employed between 
the detector and the audio stage. The 
33 output tube has an undistorted 
power output of 700 milliwatts. This 
tube is capable of producing consid- 
erably greater power output than 
three- electrode power' amplifiers of 
the same current drain. Furthermore, 
the 33 has greater amplification 
than is possible in a three -electrode 
amplifier, without serious sacrifice 
in power output. The power - 
handling ability of the 33 tube is 
made possible by the addition of both 
a suppressor and a screen between 
the grid and plate. The suppressor 
is placed next to the plate and is con- 
nected inside the tube to the fila- 
ment. 

The .001 mf. condenser C11 im- 
proves tone quality since it bypasses 
certain of the harsh or scratchy 
higher audio frequencies which are 
often especially noticeable with pen- 
tode output tubes. The triple spring 
open circuit jack J1 permits ear- 
phones or loudspeaker to be plugged 
into the output circuit as desired. 
When the plug is inserted in the 
jack, this also automatically closes 
a second circuit between B minus 
and the chassis. The jack is in- 
sulated from the chassis. 

Unique Chassis Design 

The Uni-Shielded Short -Wave 
Three derives its name from its 
unique chassis design. The chassis, 
panel, and shielding are in one piece, 
as shown in the photographs. In 
effect, this results in a sloping panel 
of pleasing appearance, a "U" shaped 
shielded well for the three tubes and 
the plug -in coil and also effective 
shielding for the parts beneath the 
chassis. This design dispenses with 
extra shielding and, moreover, is ef- 
ficient, rugged, compact, and econom- 
ical. The chassis will readily slide 
into a metal or wood carrying case 
and presents a neat, attractive ap- 
pearance. 

While the Uni- Shielded Three has 
sufficient power to operate a loud- 
speaker on many stations, it was 
purposely designed to have high r.f. 
sensitivity so as to bring in the hard - 
to -get foreign stations on earphones. 
In other words, instead of increasing 
expense and complicating the circuit 
by the addition of audio stages, the 
designer concentrated on producing 
a simplified circuit, actually capable 
of bringing in extreme DX with 
sufficient power to be heard readily 
on a good pair of earphones. With 
the ordinary three -tube short -wave 
receiver, this condition is generally 
reversed, as most such receivers are 
designed with a "showy" audio sys- 
tem, but with a relatively weak r.f. 
circuit which falls down badly when 
it comes to bringing in real distance. 

The Uni- Shielded Three is easy 
to operate, since it is perfectly stab- 
ilized and more than amply bypassed. 
Naturally, a certain amount of skill 
and experience is needed to bring in 

(Continued on page 40) 
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Army Amateur Net Control Station, WLQ -W3SN, of the Third 
Corps Area located at Fort G. G. Meade, Md. (This station was 

transferred to Baltimore during the latter part of December). 

FOR centuries past man has been 
exploring the earth and not until 
recently has he devoted his ef- 

to the stratosphere, up 
above the earth's surface. Parallel 
to this we find that the broadcast 
listener ha, been exploring the radio 
waves between 550 and 1,5110 kijo- 
cycles, always searching fol' ne \ \' 
and more distant stations, until to- 
day he has extended the search up 
above 1,5011 kilocycles. 

What is there up above 1,50n? 
This is a question many a listener 
asks himself as the reads the adyet- 
tiSelll('t1tS expounding the wonders 
open to the owner of a short -wave 
receiver. Let us sec' to what that 
part of the radio spectrum is al- 
lotted. It' one consults the fre- 
quency allocations as set forth in the 
rules and regulations of the Federal 
Radio Commission, it is found that 
sonie of these higher frequencies are 
set aside fur the following services: 
aviation, police, government, ge'ner'al 
communication, visual broadcast, ex- 
perimental and amateur communica- 
tion. 

Many of these services are already 
familiar fields to thousands of list- 
eners. Particularly is this true of 
the police systems, airway systems, 
and the amateur phones, not to men- 
tion the visual broadcast or tele- 
vision. Some of the other services, 
such as the amateur bands where 
code is used. are not so well known. 
However, these channels are ex- 
tremely interesting to those who are 
"in the know." 

Amateur Activities 

Let us consider sonie of the activi- 
ties of these amateur radio stations. 
But first what is an amateur station? 
The term "amateur station" means 
a station used by a person, holding a 
valid license issued by the Federal 
Radio Commission, who is interested 
in radio technique solely with a per- 
sonal aim and without pecuniary in- 
terest. There are several bands of 
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The Army Amateur 
Radio System 
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Unique organization sponsored by the Signal 
Corps performs patriotic and valuable ser- 
vice for the country; membership is voluntary 

and activities non -military 
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By Capt. Garland C. Black 

(Signal Corps, U. S. Army) 

frequencies allotted for amateur 
radio communication, the more popu- 
lar ones being from 1,715 to 2.000 

: >,500 to 4,000 kc., 7,000 to 7,: >(0) 
kc., and 11,01)0 to 1.1,100 kc. These 
are commonly referred to as the 
16n-, So-, .10 -, and 20 -meter bands, 
l'esp('etlyt'Iy. 

'l'he number of amateur stations 
has increased rapidly since the 
World \Vat- until now the number is 
probably in excess of 10,000. These 
stations carry on communication 
among themselves and not only do 
the operators derive considerable 
pleasure from their contacts, but 
they also have done a great deal to 
advance the art of radio communi- 
cation. Amateurs as a group are 
very resourceful and ingenious. 
They have achieved prominence by 
furnishing communication from cer- 
tain areas in the United States dur- 
ing times of disaster when other 
means of communication have been 
interrupted. They have their own 
local, sectional, and national organi- 
zations, the most prominent being the 
American Radio Relay League, 

formed by Hiram Percy Maxim in 
1914, and which today is the largest 
amateur organization in the world. 

Purpose of the A.A.R.S. 

A number of years ago the Chief 
Signal Officer of the United States 
Army conceived the idea that it 
would be desirable to bring about an 
affiliation between the United States 
Army Signal Corps and the civilian 
radio transmitting amateurs of the 
United States. This affiliation was 
desired for the following purposes: 

(1) To provide an additional chan- 
nel of radio communication through- 
out the continental limits of the 
United States that could, in time of 
disaster or emergency, be used as 
a substitute for telephone and tele- 
graph lines destroyed by earthquake, 
fire, flood, ice, tornado, riot, or in- 
surrection. 

(2) To place at the disposal of 
representatives of the American 
National Red Cross and military 
commanders, including the National 

WAR, the U. S. Army Signal Corps station at Fort Meyer, Va. This building also 
houses the transmitters used by the Army Amateur Radio System under the calls 

WLM and W3CXL. (Photo by U. S. Army Signal Corps.) 
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Guard, such amateur radio com- 
munication channels as might be de- 
veloped under this plan. 

(3) To provide civilian radio oper- 
ators with a knowledge of the Army 
methods of radio procedure and 
methods of technique essential to 
operate such a radio network. 

(4) To establish contact with a 
considerable number of civilian ama- 
teur radio operators for the purpose 
of acquainting them with the Signal 
Corps and its activities, and secur- 
ing their aid in experimental work, 
tests, etc. 

(5) To render such encourage- 
ment and assistance as might be 
desirable to firmly establish and per- 
petuate the American Amateur. 

From the very beginning the work 
met with a wholesome response from 
the amateurs. This affiliation is 
known as the ARMY AMATEUR 
RADIO SYSTEM. Its membership 
averages about 1,000 active ama- 
teurs. No attempt is made to 
enlarge upon this figure, as this num- 
ber of amateur radio stations, stra- 
tegically located throughout the con- 
tinental United States, is sufficient 
to provide the desired radio network 
for establishing the emergency com- 
munication channels. 

The members of the Army Ama- 
teur Radio System do not receive 
any additional pay or compensation 
as a result of their affiliation with 
the Signal Corps, nor are they car- 
ried as members of any military re- 
serve or other organization. The 
work is purely voluntary on their 
part and what benefits they derive 
from their activity is solely the 
pleasure that can be obtained 
through handling traffic under such a 
scheme and by knowing that they are 
rendering a service to their country. 

Because of the fact that the system 
is organized and its operation super- 
vised by the Signal Corps, it is 
natural to find the organization pri- 
marily based upon the military or- 
ganization of the United States 
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which divides the country into nine 
geographical sections known as Army 
corps areas. The Chief Signal Offi- 
cer of the Army administers the op- 
eration of the system as a whole. 
The direct operation and adminis- 
tration of the system within each 
corps area is conducted by the corps 
area signal officer. This decentrali- 
zation results in a closer relationship 
between the amateurs and a repre- 
sentative of the Chief Signal Offi- 
cer, and permits of desirable varia- 
tions in the organization due to the 
inherent differences between the va- 
rious sections of the country. Ob- 
viously it would be impracticable for 
all of these stations to operate one 
with another without some definite 
scheme for operation. This is 
achieved by assigning the stations 
to groups, each of which operates 
on a definite frequency at a pre- 
scribed time, and also arranging for 

Army Amateur Net Control Station, WLT- W9DOU, of the Sixth Corps Area located 

in the residence of the Radio Aide, 1st Lieut. C. W. Roth, Sig. -Res., Oak Park, Ill. 

key stations within each group to 
work with other groups. The groups 
are known as "nets." The following 
nets are organized; an Army net, 
nine corps area nets, forty -eight 
state nets, five district nets for each 
state, and where necessary, local nets 
for the districts. 

Make -up of the Net 

The Army net comprises the sta- 
tion in the office of the Chief Signal 
Officer and a station representing 
each corps area headquarters. Each 
corps area net comprises the station 
representing the corps area head- 
quarters and a station representing 
the state organization of each state 
within the corps area. Each state 
net comprises the state control sta- 
tion and a station representing each 
of the five districts within the state. 
Each district net comprises the dis- 
trict station and stations located 
throughout the district. When this 
number of stations is too great for 
all to operate within one net, local 
nets are organized. In this manner, 
stations located throughout our en- 
tire country are tied into one large 
network so that a message from any 
part of the country can be trans- 
mitted to any other part by being re- 
layed from its local or district net 
through its state net, corps area net 
to the Army net and then to the 
specified other corps area net, to the 
proper state net and district net on 
to the designated local station. 

In order to place this system at the 
disposal of the Red Cross, each Red 
Cross chapter is assigned to an Army 
Amateur station and the branches of 
these chapters are also assigned to 
stations. This permits each Red 
Cross chapter or branch to have one 
or more of these radio stations at its 
disposal as a means of providing it 
with communication during times of 

(Continued on page 41) 
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Mr. Brennan, standing before his transmitter, 
a moderately priced, low power affair. 

FOR ages, it seems, I have been 
talking about getting busy on 
the construction of that "ulti- 
mate" transmitter; but, some- 

how or other, the time slipped by. 
and I had nothing to show for my 
thoughts. It was high time, then. 
that I formulated some definite idea 
as to what the transmitter should 
lie. There followed days and days 
of scooting through all available 
literature for designs which, as 
nearly as possible, would coincide 
with my whims and fancies. to say 
nothing of my pocketbook. 

To my way of thinking, a trans- 
mitter has to met some definite re- 
quirements. '1'hey are: t I) -high- 
est possible performance in terms 
of reliable distance- covering abil- 
ity commensurate with moderate 
cost; (2)- -ease of construction and 
adjustment ; and ( :1 ) -consistency 
and stability of operation. It is 
safe to add that the transmitter 
whose construction is described here 
admirably meets every one of these 
requirements. 

In an unbiased consideration of 
transmitter circuit designs it is 
probably true that only rarely does 
an absolutely new type of circuit 
make its acquaintance with radio 
experimenters. Usually, the so- 
called revolutionary circuits have 
their newness embodied not so much 
in circuit innovations as in improve- 
ments in parts and layout. In con - 
tradistinction, then, to most de- 
scriptions of circuit brain -children. 
the modest description of a reliable 
"day -in and day -out" phone trans- 
mitter which follows makes no spec- 
tacular claim to fame. There is 
one exception -in spite of its ripe 
old age of sixteen months, it is still 
one of the popularly accepted rigs 
used by "hams." 

Exercising my prerogative to in- 
dulge in a number of worthwhile 
mechanical, electrical, and construc- 
tional changes over the original de- 
sign of the transmitter, which made 
its initial appearance in July of 

How to Get Started on 
an Armateur Phone S et 
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SUMMARY: This is the 
fist of rr series of two rrarrsrr- 
alltt complete eonstr rret ioaal 
articles describing the step -by- 
step procedure in building 
/nigh quality phone transmitter. 
l,/S_15, R9 has been the report 
received by the author in pr're- 

tica'ly every one of the phone 
contacts made with other 
"bonis." Simplicity of con - 
struction, ease of adjustment 
and operation and moderation 
in the price of the parts em- 
ployed are only a few of the 
outstanding features. 

Ey John B. Brennan, Jr. 

I9 :12, I am presenting herewith the 
design and constructional details of 
a complete 1G0-meter amateur phone 
transmitter installation. This de- 
sign, it is felt. will appeal to a host 
of amateurs who have just entered 
or re- entered the game or who, like 
myself, have put olt the time of 
getting on the air until sonie such 
occasion as this tempted them suf- 
ficiently. 

Obtaining a license 

Before entering into a description 
of the actual design features of the 
complete transmitter, it is well, per- 
haps, to settle a number of ques- 
tions which are sure to arise in the 
minds of those who are not now 
licensed amateur radio operators, 
but who, at one time or another, 
have seriously considered taking 

List of Parts for the Transmitter 

Symbol Quantity 
CI 
C6-C10-C13 
C8 
C- I 2 

C2-C4-C7 
C3-05-C9 
CII 
R1-R3-R5-R6 
R2 

R4 

R7 

R8-R9 
TI 
12 
13 
T4 
T5-T6 
V1-V2-V3-V4 
V6-V7-V8 7 

V5 1 

V9-V10 2 

L I -L2-L3-L4 4 

I Cardwell 
3 Cardwell 
I Cardwell 
I Cardwell 
3 Aerovox 
3 Aerovox 
I Aerovox 
4 Electrad 
I Aerovox 
I Aerovox 

I Electrad 
2 Electrad 
I Acratest 
I National 
I National 
I National 
2 Acratest 

L5-L6 2 

C14-15-C16-17 2 

8 

2 

4 
5 

MI 

M2 

2 

1 

36 
4 

1 

4 

ITEM 
Standard Variable Cond. 
Midway Variable Cond. 
Midway Variable Cond. 
Midway Variable Cond. 
Mica Fixed Condensers 
Mica Fixed Condensers 
Mica Fixed Condensers 
Center -tap Fila. Resistors 
Resistor 
Resistor 
Potentiometer 
Tapped Voltage Divider 
Microphone Transformer 
Audio Transformer 
Class B Input Transformer 
Class B Output Trans. 
Power Transformers 

Type 
I 23-B 
406 -B 

402 -B 

404 -B 
1450 
1450 
1450 

I watt 
2 watt 
R I -203 
D -200 
2625 
A100 
BI 
BO 

6758 

Eveready- Raytheon Tubes 46 
Eveready- Raytheon Tube 56 

Eveready- Raytheon Rectifier Tubes 82 
Inductors wound as described in 

text (or supplied in kit form by 
the Insuline Corp. of America) 

Audio Chokes 
Aerovox Electrolytic Filter Cond. E5 doubles 8 -8 mf. 
Five -Prong Insuline Co. Sockets 
Four -Prong Insuline Co. Sockets 
Dials 4 inches dia. 
R. F. Transmitting Chokes as per 

winding details in Fig 3 

Stand -off Insulators 
Weston 0 -5 Amp. Thermo -Couple 

Ammeter 
Weston Type 301, 0 -200 milliammeter 
Fahnestock Clips 
Insuline Corp. Panels I/8 inch thick, 

173/4 inches long by 8 inches wide 
Universal Double Button Microphone 
A.C. Line Switch 
Breadboards 12" by 16" 
Lumber for frame as shown in Fig 2 

Value 
.0005 mf. 

.00025 mf. 
50 mmf. 

100 mmf. 
.005 mf. 

.00025 mf. 
.001 mf. 

20 ohms 
50,000 ohms 

1000 ohms 
0- 500,000 ohms 

20,000 ohms 
200 -0 -200 ohms 

4 -I ratio 

variable 

4714 30- Henry, 150 ma. 
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this important step in the future. 
Anyone who is a citizen of the 

United States, native born or natu -, 
ralized, may apply for the amateur 
operator's examination. 

There are three classes of ama- 
teur operator licenses. Class C ap- 
plies to those who reside more than 
125 miles from any one of the 
numerous cities where examination 
places have been set up. To these 
people written examinations are 
given in their own homes after they 
first demonstrate before some local 
amateur radio operator their ability 
to pass a code test. 

The Class B license applies to all 
newcomers in the game who live 
within the 125 mile radius of one 
of the examination centers. Those 
falling in this category must pre- 
sent themselves at the examination 
centers and pass a code test admin- 
istered by one of the examining in- 
spectors. Then they are given the 
written part of the examination. 
This embraces such items as ques- 

tions on regulations of the Federal 
Radio Commission, transmitter and 
receiver design, and theory and op- 
eration of transmitters and re- 
ceivers. 

The Class A license, carrying so- 
called unlimited privileges, applies 
only to those previously licensed 
amateur operators who have held 
one of the above licenses for a year 
or more and who pass a rather ex- 
tensive written examination cover- 
ing a wide variety of questions on 
theory and practice of telegraph 
and phone transmitters. 

The Class A license allows an 
amateur to operate a c.w. station 
in any one or all of the various fre- 
quency bands set aside by the Fed- 
eral Radio Commission for amateur 
use. It also permits the operation 
of phone stations in any one of the 
phone channels. 

Class A privileges allow phone 
operation in all of the following fre- 
quency bands: 

1800 kc. to 2000 kc. ( "160 meters") 

I 
E4 

C/,j 

V4 17.3 V2 
L'1 

C9 

C 
L3 Cio 

2 

R2 

RS 

C/2 

3 

RFC S 
RFC 4 p 
.P4 

R. F AMPL /F/ER 
t B 
400 V. 
(ßFi) 

V6 

BuFFE.P OSC/LLATOR 

VS 
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o tB I- 13 

400 V 400 V. 
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R7 

B 
SSOY. 
ER. Fi 
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9 
TI 

T 

-c tB 
250 V. 
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GND. 

t B f6 
POWER 400 V 2.50 V. 

SUPPLY TO 
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SECT /ON 

v 
A.0 gr- 

Here is the complete wiring diagram of the entire transmitter. At the top is shown the 

r.f. section comprising the oscillator -buffer and final amplifier stages. Below is the complete 

audio channel employing Class B modulation. At '',he bottom are shown the dual power 

supplies, one for each of the above. 

sW 
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ROWER 
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for MARCH, 1934 
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Although this is his initial contribu- 
tion to SHORT WAVE RADIO, John B. 

Brennan (W2DJU) is by no means un- 

known to radio amateurs and experi- 
menters. For a number of years he was 

technical editor of RADIO BROAD- 
CAST, and then later, technical editor 
and finally managing editor of RADIO 
NEWS. 

The transmitter described here is the 
one he has built for himself. From a 

look at his log book we can assure 
those who attempt to duplicate his rig 
that they will have a transmitter of 
which they will be rightly proud. 

Next month's installment will conclude 
the description of this particular trans- 
mitter, but by no means will terminate 
the articles coming from the pen of Mr. 
Brennan. 
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*3900 kc. to 4000 kc. ( "75 meters") 
*14,150 kc. to 14,250 kc. ( "20 

meters" ) 
28,000 kc. to 28,500 kc. ( "10 

meters") 
56,000 kc. to 60,000 kc. ( "5 

meters ") 
400,000 kc. to 401,000 kc. ( "wt 

meter ") 
Class B and C privileges extend 

to phone operation in all of the 
above bands excepting the two 
marked with an asterisk *. These 
two bands are for the exclusive use 
of holders of Class A licenses. 

From the above it will be seen that 
before an amateur can engage in 
phone operation in the 75 -meter 
(3900 -4000 kc.) band, the band most 
prominently associated with ama- 
teur phone work, he must first hold 
a Class B or C license for at least 
a year. Then he becomes eligible 
for the Class A examination. 

For this reason the transmitter 
description which follows concerns 
itself with a 160 -meter outfit -one 
which will prove satisfactory for 
use by Class A, B and C license 
holders, and with alterations in coil 
winding, for operation in the 3900- 
4000 kc. band. 

The Circuit 

The circuit of the complete trans- 
mitter, as built and operated by me, 
and which has rendered satisfactory 
service to scores of other "hams" 
throughout the country is shown in 
all its details in Fig. 1. 

It will be seen that, essentially, 
the transmitter consists of three 
main units, as follows : (1) the r.f. 
section, comprising the master oscil- 
lator, the intermediate or buffer r.f. 
stage and the final r.f. modulated 
amplifier; (2) the audio channel, 
comprising the microphone, speech 
amplifier, and Class B modulator 
stage; and (3) the dual power sup- 
ply comprising an individual power 
supply unit for each of the afore - 
mentioned units. 

To supply to the antenna a steady 
c.w. signal, free from frequency 
modulation, the circuit shown has 
been found extremely satisfactory. 

Stability of frequency is assured 
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A top view of the final r.f. amplifier stage. 

by the fact that the oscillator is 
separated from the final r.f. ampli- 
fier stage by a buffer stage, which 
also functions to furnish the requi- 
site input excitation to the final am- 
plifier stage. 

Oscillator, buffer, and final am- 
plifier all use type 46 tubes. In the 
oscillator stage the outer grid cath- 
ode terminal on socket) is con- 
nected to the plate in a series -fed 
Hartley circuit. In the buffer and 
final amplifier stages the two grids 
are tied together, as shown in the 
circuit diagram. 

Referring to the circuit diagram, 
the variable condensers Cl, CG and 
CH) tune their respective circuits 
to the operating frequency, while 
in the buffer and final amplifier 
stages the condensers C8 and C12, 
respectively, furnish the requisite 
neutralizing mediums. The antenna 
is tuned to resonance with the tank 
circuit of the final r.f. amplifier by 
means of the series tuning con- 
denser, C13. 

Take particular note of the fact 
that only 250 volts is applied to the 
plate of the oscillator. This lower - 
than -usual plate potential is pur- 
posely applied to guard against an 
erratic oscillatory condition. In the 
buffer and final amplifier stages the 
plate potential, under operating con- 
ditions, is 400 volts. 

Coupling from one stage to an- 
other is obtained by the capacitors 
C5 and C9. 

It has been found advisable to 
shunt the filament terminals of each 
of the r.f. tubes with its own center - 
tap resistor, the mid -point of which 
is grounded. Thus each stage is 
assured of having short, direct re- 
turns to ground and unwanted coup- 
ling between stages is prevented. 

The Audio Channel 

In the audio arrangement shown, 
employing Class B amplification in 
the modulator stage, approximately 
20 watts of audio power is delivered, 
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A top view of the oscillator buffer stages. 

an amount sufficient to fully modu- late an r.f. input of about 40 watts. 
The circuit, as can be seen, is per- 

fectly straightforward, and consists 
of a microphone stage employing a type 5G tube, transformer coupled to 
a 4G Class A driver, operated at a plate potential of 250 volts. This stage feeds into a pair of 46's in 
push -pull, Class B, which in turn furnish the audio power to the r.f. 
amplifier. 

Class 11 transformers, originally 
designed for use with type 10 tubes, 
were found to work quite satisfac- 
torily at the voltage values indicated 
for the 46's. 

Volume, or gain control, is fur- 
nished by means of a 0- 500,000 -ohm 
potentiometer R7, shunted across the 
secondary of the microphone trans- 
former Ti. A 200 -ma. meter M2 
connected in series with the plate 
supply to the 46 modulator tubes 
functions as an excellent volume 
level indicator. 

The Power Supplies 

For furnishing the requisite plate 
and filament potential to the tubes 
in the transmitter, two power sup- 
plies, identical in every respect, are 
employed. One of them furnishes 
all the plate and filament supply re- 
quired by the audio channel, while 
the other is used solely to furnish 
the same kind of supply to the r.f. 
channel. 

The primaries of the two power 
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Under normal operating conditions 
the various tubes will impose a drain 
on the power supply as follows: 
Oscillator, 15 ma. 
Buffer amplifier, 15 ma. 
Final r.f. amplifier, 100 ma. 
Speech Amplifier, 5 ma. 
Interstage audio amplifier, 20 ma. 
Class B Modulator, IO to 20 ma. with- 

out speech. 100 ma. peaks with 
speech. 
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transformers are connected in paral- 
lel and, through a series line switch, 
to the 110 -volt a.c. supply. This line switch, at first, controlled the entire operation of the transmitter. 
The one drawback to this arrange- ment was the fact that in coming 
back at a station which had been successfully contacted, it took some time -a matter of seconds -before 
my station again got on the air, due 
to the thermal lag of the heater of the 56 tube. 

This condition was overcome by inserting an additional switch in series with the plate supply to the voltage divider of the r.f. power supply so that while the heater and filament supply to all the tubes was uninterrupted, the plate supply to the r.f. tubes might be broken dur- ing listening periods. 
The power transformer secondary 

is rated at an output of 350 volts either side of its center -tap. Several 
filament windings are provided, but the two which interest us most are the 2.5 -volt, 3.5- ampere winding suitable for furnishing filament sup- ply to the type 82 rectifier tubes and the 2.5 -volt, 9- ampere winding for furnishing filament supply to the tubes in the transmitter proper. In the r.f. channel the filament con- sumption is on the order of 7 am- peres, while for the audio channel it is 6.25 amperes, both these figures being well within the 9- ampere rat- ing of the filament windings of the power transformers. 

Heavy duty chokes, capable of passing 150 milliamperes and rated at 30 henries, are employed in the filter section, together with electro- lytic condensers having two 8 mf., sections in each can. Purely for safety's sake and better regulation 
of the power supply, the voltage 
divider resistors R8 and R9 are of the 75 -watt type and have a resist- 
ance of 20,000 ohms, each one being 
supplied with two variable taps for picking off the intermediate volt- 
ages. Under proper load conditions 
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the taps are arranged to provide 400 
and 250 volts. Proper load condi- 
tions can be determined with the 
aid of the milliammeter which tern - 
porarily may be connected in the 
plate supply circuits to the various 
tubes. 

Constructional Details 

Originally the transmitter was 
laid out in breadboard fashion, but 
it decidedly was not an object of 
art in this condition. Later, its con- 
structional features were revamped 
with a marked improvement, not 
only in appearance but in operation 
and ease of adjustment. 

A wooden rack, such as that 
shown in Fig. 2, was built to take 
four removable slide -in shelves. 
Then, for the shelves, four 12" by 
16" breadboards were procured from 
a house -furnishing store and dis- 
posed of in the following manner : 

the shelf sliding in at the bottom 
of the rack contains both power sup- 
plies; the one immediately above it 
houses all the audio apparatus; next 
above this one comes the oscillator - 
buffer stages; and finally at the top 
is the final r.f. amplifier shelf. 

Referring again to Fig. 2 it will 
be seen that One size of lumber is 
used throughout in the construction 
of the rack. The lumber is clear 
pine, free from knots, and is 7/8 -inch 
thick by two inches wide. The front 
uprights are 36 inches long and the 
rear uprights 24 inches long. The 
front and rear uprights are joined 
together laterally by four pieces on 
each side, these pieces being 12 

inches long. Five cross -members 
stretching the full width of the rack 
join the side assemblies together. 
These are 16 inches long. 

To each of the breadboard bases 
is fastened a bakelite panel, each 
of the four panels being 8 inches 
wide by 173/4 inches long. In the 
original construction I used veneer 
panels, and, from a transmitting 
standpoint, with some measure of 
success. However, I made the error 
of painting these panels with a paint 

The rack for supporting the four shelves is 

constructed as shown here. All lumber, ?/g" 

by 2" dressed. Items A, 2 pcs. 36" long; 
B, 2 pcs. 24" long; C, 6 pcs. 12" long; D, 3 

pcs. 16" long; E, 3 pcs. 16" long; F, 2 pcs. 

12" long; and G, I pc. 173/4' long. All 
lumber clear pine. 

which proved to be highly conduc- 
tive and I obtained a swell grid leak 
action. Although I don't know ex- 
actly, I'm sure many good amperes 
which should have gone antenna - 
wards were dissipated in the paint 
on the panels. Therefore, with all 
possible haste I changed over to 
bakelite panels. 

I found that there was a distinct 
advantage to be gained by the use 
of the shelf and rack method of con- 
struction. First, it was highly con- 
venient to mount and wire the parts 
on one basebcard at a time. Then, 
as each shelf was completed it was 
slid into place in the rack. Secondly, 
when it came time to make slight 
adjustments, it was decidedly con- 
venient to be able to remove only 
that shelf with which I was con- 
cerned at the moment, without hav- 
ing to disturb the wiring or connec- 
tions to the remaining shelves. 

A top view of the dual power supplies. 

for MARCH, 1934 

The several accompanying photo- 
graphs show quite plainly the lay- 
out of the parts on the four shelves. 
Beginning at the top shelf, the tank 
tuning condenser C10 is mounted at 
the right of the panel, while the 
antenna tuning condenser C13 is to 
the left. Midway between these 
two, and lower down on the panel, 
is the neutralizing condenser, C12. 
Directly above it is located the an- 
tenna ammeter, 11.11. On the shell 
itself, the tank inductor, L3, is 
located directly behind the neutraliz- 
ing condenser, while the two 46 
tubes, V3 and V4, are mounted either 
side of it. Other parts are located 
as indicated. The antenna coupling 
coil L4 is mounted on a brass strip 
which is slotted so as to permit the 
coil to be slid back and forth for 
variable coupling between it and the 
tank inductor L3. Plate, input and 
filament connections are brought to 
Fahnestock clips arranged along the 
rear of the baseboard. 

The next lower shelf assembly is 
as follows : on the panel the oscilla- 
tor tuning condenser, Cl, is at the 
right and the buffer stage tuning con- 
denser, CG, at the left. The neu- 
tralizing condenser C8 is located be- 
tween them. Directly behind the 
oscillator tuning condenser is the 
oscillator inductor L1, while behind 
it is the oscillator tube, V1. The 
buffer inductor L2, and the tube V2 
are likewise located behind the tun- 
ing condenser, CG. Other parts em- 
ployed are located as indicated. 

Next below this panel and shelf is 

the audio channel, and, when viewed 
from the front, as the others are. 
the microphone switch and gain con- 
trol are located at the left of the 
panel while the volume level in- 
dicator meter is to the right. On 
the baseboard, from left to right. 
are located in order the microphone 
transformer T1, the interstage coup- 
ling transformer T2, the Class B 
input transformer T3, and the out- 
put Class B transformer T4. Behind 
the transformers are located the sev- 
eral audio tubes, as shown, while 
the Fahnestock clip connectors are 

(+B 400 RF. 

A top view 

[2.5B0 1250 V. 

of the audio channel. 
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Four coils are required for the transmitter. Complete winding details together with the space sizes of the windings are given. Also is shown the method of mounting the antenna coupling coil, L4, on its slotted brass strip. 

disposed along the rear edge of the 
baseboard. 

l'he last and lowest shelf in the 
rack contains the dual power sup- 
ply. Only the line switch is mounted 
on the panel. in the center. Along 
the front edge of the baseboard are 
the rectifier V-10, power transformer 
'l'(i, rectifier V9 and power trans- 
former T5. Behind then) are the 
filter units C16- CI7 -L6 and C1.1- 
C15-L5. The two voltage divider 
resistors R8 and R9. together with 
the Fahnestock clips for voltage 
supply, are located along the rear 
of the baseboard. 

Only on this shelf alone was it 
found advisable to run the connect- 
ing wires underneath the baseboard. 
This was necessary because the 
Dower apparatus available at the 
time the transmitter was rebuilt 
was of the sub -panel construction 
type. If other parts allowing wir- 
ing above the baseboard are avail- 
able, they may readily be used pro- 
viding they meet the voltage re- 
quirements as outlined previously. 

The circuit diagram Fig. 1 shows 
how the various shelves are inter- 
connected. In a following article, 
full instructions for adjusting the 
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The several panels are laid out for drilling 
as shown above. 

transmitter preparatory to putting 
it on the air will be given, together 
with data on various types of an- tenna which may be found desirable 
for 160 -meter operation. 

One thing more. The coils em- 
ployed were home -made and full de- 
tails for winding them are given 
in Fig. 3. For those who wish to 
purchase their coil kit all ready for 
winding without the attendant trou- 
ble of drilling holes and purchasing 
an oversupply of wire, arrange- 
ments have been made with the firm 
mentioned in the list of parts to 
furnish a complete kit. 

Aerial Kinks 
HE twin problems of how to use 
two or more aerials with one 

short -wave receiver and two or more 
short -wave receivers with one aerial 
frequently arise. 

The first is easy of solution. 
Simply take all the lead -ins from the 
respective aerials and connect them 
to the aerial binding post of the re- 
ceiver. This sounds like terribly ob- 
vious advice, but many people seem 
to have the idea that special coupling 
coils are needed. The use of a num- 
ber of aerials, running in different 
directions, is advantageous in some 
locations. At some experimental 
short -wave receiving stations three 
or four independent aerials. separ- 
ated as much as several miles but 
feeding into a common receiver, have 
been found to compensate to a large 
extent for fading effects. The same 
signal may be fading when it hits 
one aerial but not another, and there- fore good reception is sometimes ob- tained when a single aerial is useless. 
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To use more than one receiver with 
only one aerial, merely make connec- 
tion between the sets and the aerial 
through small condensers. If the re- 
ceivers are of the straight regenera- 
tive type, and already have antenna 
"trimmers" for the purpose of elimi- 
nating dead spots, no additional 
condensers are needed. The coupling 
condensers in any case may be of the 
"postage stamp" variety, with screw 
adjustment. The capacity is not at 
all critical and can readily be de- 
termined by experiment. 

It is even possible to make the re- 
quired loose coupling to the single 
antenna merely by wrapping a few 
turns of insulated wire from the set's 
aerial binding post around the lead - 
in wire. The capacity between the 
two wires is usually sufficient for a 
good transfer of energy. 

Incidentally, the same trick can be 
applied effectively to an aerial al- 
ready being used with a broadcast 
receiver. Many short -wave fans save 
themselves the expense of an extra 
aerial this way. 

License Exams 
PROSPECTIVE radio amateurs 
living in the southwest will be 

interested to learn that examinations 
for all classes of operator licenses 
will be held at 9 a.m., C.S.T., at the 
following points: 

Oklahoma City, Okla., Civil Ser- 
vice Room Post Office Building. 
Examination days : February 2nd, 
May 4th, August 3rd, November 2nd. 

San Antonio, Tex., Civil Service 
Room, Post Office Building. Exami- 
nation days: March 2nd, June 1st, 
September 7th, December 7th. 

Dallas, Tex., 464 Federal Bldg. 
Examination days : every Tuesday 
and Friday except when one of these 
days is a National holiday or when 
an examination is being held in San 
Antonio or Oklahoma City, as shown 
in the foregoing schedule. 

It is requested that each applicant 
notify the Federal Radio Commis- 
sion, Division of Field Operations, 
464 Federal Building, Dallas, Tex., 
in advance. 
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Philco Model 16 All-Wave Receiver 
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The Philco Model 1G all -wave receiver is an eleven - 
tube outfit of advanced design. All the tubes are of 
the 6.3 -volt a.c. type, which seem to be replacing the 
2.5 -volt type in many sets. The combined output of 

the oscillator (76) and the first detector (77) feeds 
into a two -stage intermediate -frequency amplifier 
tuned to 460 kc. and using 78's. Quiet automatic 
volume control is provided by a 78. 
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The Majestic Model 10 short -wave converter is a 
two -tube -plus- rectifier unit, completely self- contained 
and self- powered. When used with a broadcast re- 
ceiver of the t.r.f. type, the combination becomes a 
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superheterodyne; when used with an existing broad- 
cast super, the combination is a sort of double super. 
The aerial change -over switch on the converter also 
acts as power switch for the receiver. 
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Single Side -Band 

Phone Signals 
By Hy Levi 

MANY listeners are not aware 
of the fact that transatlan- 
tic telephone comm unication 
is carried on by short -wave 

radio. In tuning over a band you 
may run across some speech that 
sounds as though it was being run 
through a meat grinder. You rec- 
ognize the fact that it is speech, 
but it is impossible to understand 
ally of it. The reason is very sim- 
ple: if a person uses the telephone 
to speak to anyone in Europe, in all 
prlrthility that person demands 
privacy. To insure privacy, the 
telephone company literally scram- 
Wes the speech before it goes over 
the air, and then unscrambles it 
again at the other end. This method 
is technically known as "inverted 
speech." Another method used to 
make the voice unrecognizable is 
to remove the carrier and or one 
side band. which introduces a pile 
of distortion. It is this second, 
and rather unknown, method that 
will be simply analyzed here, since 
it offers a solution to the problem 
of amateur phone interference. 

It is a simple matter to determine 
the difference between scrambled 
and single side -band transatlantic 
phone: if, during a short time that 
there is no speech, a carrier can be 
heard, then scrambled, or inverted, 
speech is being used ; if the carrier 
cannot be heard, then single side - 
band phone is being used. 

The 80 and 160 meter bands con- 
sist of frequency ranges of 3900 to 
4000 kilocycles and 1800 to 2000 
kilocycles, respectively. This means 
a frequency range difference of 100 
kilocycles in the 80 -meter band, and 
200 kilocycles in the 160 -meter 
band. Now, if 10 kilocycles is suf- 
ficient separation between adjacent 
channels, there are available in the 
80 meter band 

4000 -3900 

10 
or 10 channels; and in the 160 meter 
band, 

2000 -1800 

10 
or 20 channels. All told, there are 
30 separate channels in these two 
bands with thousands of amateurs 
trying to occupy them at one time. 

If we were to express, as a ratio, 
the number of stations working in 
these bands of frequencies to the 
number of channels available, or, 
in other words, the number of sta- 
tions per channel, the ratio would 
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SUMMARY: There are many ptoplt who, while 
,tooting for signals, run across some that sound 
"neither here nor there." The voice is clear, but un- 
intelligible. In some cases, the carrier disappears 
entirely when the voice stops; in other cases, the car- 
rier remaiîLS. 

The article below discusses the general principles 
of single side -band transmission, and shows how they 
may be helpful to the transmitting phone amateur in 
minimizing interference on the 80- and 160 -meter 
ba nds, which arc now very badly overcrowded. 

be great in favor of the number of 
stations. 

There are three methods of trans- 
mission used in present day com- 
munications: 

1. The most common method of 
sending out transmitted waves, con- 
sisting of a carrier frequency and 
two side bands. 

2. Transmitting the carrier fre- 
quency and only one side band 
(either one) . 

3. Suppressing the carrier and 
one side band (either one) and 
transmitting the remaining side 
band only. 

The first is the well -known 
method used in radio broadcasting; 
the second is used mostly in carrier 
telephony ; and the third, in carrier 
telephony and trans- oceanic com- 
munications. Considering the third 
method only, as it is the one we are 
interested in at present, it can be 
said that the method of suppressed - 
carrier single side -band transmis- 
sion is by no means new. It has 
been used extensively in radio and 
telephony with a great deal of suc- 
cess for the past fifteen years, es- 
pecially in carrier telephone sys- 
tems and trans- oceanic communica- 
tions. Single side -band transmis- 
sion has a large number of ad- 
vantages over ordinary methods of 
transmission, and also has certain 
disadvantages -if they could be 
called disadvantages -as will be 
seen in the following enumeration 
of both the advantages and so- called 
disadvantages of single side -band 
transmission. The advantages are: 

1. There is a power saving of ap- 
proximately 5'6 of the power re- 
quired in the ordinary method of 
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This illustration shows, from top to 

bottom, an unmodulated and a modu- 

lated carrier, respectively. The percent 
modulation is the ratio B /A. 

carrier transmission. This is so, 
because the carrier in ordinary 
methods of transmission represents 
about 2/3 of the radiated power, 
and the other 1/3 is present in the 
two side bands -each side band has 
1/6 of the total power. If the car- 
rier is suppressed, 4/6 of the power 
is immediately saved, and if one 
side band is also suppressed, an- 
other 1/6 of the power is done 
away with. In all, then, 4/6 plus 
1 6, or 5, 6, of the original power 
is saved. The remaining side band, 
therefore, can be radiated the same 
distance (or area) at a somewhat 
reduced intensity with but 1/6 of 
the power necessary to transmit 
over the same distance using the 
carrier method of transmission. 

2. The channel width is cut in 
half, because only the one side band 
is transmitted, whereas the carrier 
method occupies the whole channel, 
since both side bands are transmit- 
ted. This makes it possible to have 
two stations on each channel with 
no interference between them; or, 
better still, if conditions allow, only 
dne station need occupy each can- 
nel, and by each transmitting either 
the upper or lower side band, prac- 
tically no interference is set up. 

The so- called disadvantages are: 
1. The necessity for extremely 

high -precision, tested apparatus, 
such as balanced modulators, local 
oscillators, and highly -selective filter 
circuits, which are needed for mak- 
ing this method of transmission ef- 
fective. 

2. The necessity for a separate, 
or local, oscillator of definite fre- 
quency and amplitude which is 
necessary for complete demodula- 
tion and recognition of the original 
signals at the receiving station. 

However, it can be seen that if 
the apparatus mentioned above is 
obtained, or built, and meets the cir- 
cuit requirements, the above disad- 
vantages actually become advan- 
tages, as they make for a successful 
transmitter, creating no interfer- 
ence, and thereby answering the 
problems to be discussed here. 

The method of suppressed -car- 
rier, single side -band transmission 
is a subject that has not been dis- 
cussed or written about to any great 
extent in the last few years. It 
would be advisable, then, to discuss 
briefly, and in order, the general 
theory of modulation, the produc- 
tion of side bands, and the princi- 
ples of suppressed- carrier single 

(Continued on page 39) 
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Grid -Bias Resistor Chart 
T YPE 

PLATE 
30P- 
PLY 

SCREEN 

1/OLT3 

(70/0 
VOLTS 

G/P/D 
RESISTOR 
IN OHMS 

/A6 (C) /80 6 75 ,'" 8/O 

2A3 62I) 2so - -4s 750 

2AS (A) 250 250 -/6.5 407 

(A) 2A6 rR/OOf 250 -435 3375 

2A 7 (Cj ISO /00 -3.0 S26 

/q) PENT RF /00 /00 -3.0 400 

287 l50 /25 -3. 0 265 

(A)PfNT4f 250 SO -45 6925 

6.44 (A) /oo /00 -6.s 6/3 
A/Jo LA /Bo /80 -/2.0 480 

6A7 (C) 250 /oo -30 5245 

Al PfNr RF /oo /00 -3 0 4000 
2S0 /2J -3.0 26S0 6B7 

/A)PENTAF ISO SO -4S 6900 
44/ 7-R/00E /00 - -,3O 3J7 
4fNr4J4/'IP( 250 /00 -3O 375 
6F7 

PfNTA3.ri/E4 250 /00 -/O .O tí40 

OpA (D) 45 ro - F/LA MEN 7 

01.4 (q) 90 - -4.5 /goo 
/35 - -.9.0 3000 

/0 KA/ 
J50 - -3/ O /938 
425 - -390 2/65 

WD-// 
(q) so _ -4.5 /e00 

WA'/2 /35 -/0.5 3500 

/2A (/q) 
90 - -4.5 .900 
/80 - -/3.5 /750 

/9 (B) /35 /35 _ o 
-3 0 

ZERO 
JfF MAI C/NRr 

/20 (A) 
9O - -/6.5 5500 
/35 - -22 5 3465 

(A/ RF /3S 4S -/S 650 22 /35- 675 -/S -300 

/A/ R F /60 .90 -3 0 325- 

24A 150 90 -eo s2s 
.0E- 7- 27S 107045 RoK SO 000 

26 ( 80 
/60 - - -70 

-/4 S 
24/0 
2320 

/,y/ /JS - -9 0 2000 

27 25-0 - -2/0 ¢06 

ofr 2S0 - -9oO 30,a0o 

TYPE 
PLATE 
S UP- 
PLY 

.fCREEN 

VOLTS 

G,P/D 

VOLTS 

GR/D 
RES/STO P 

/N OHMS 

90 - -4.S /BOO 
30 (q) /3S - -9 0 3000 

/BO - -/3S 43SO 

/35 - -22 s Ze/o 3/ (A) /80 - -30 a 2140 
(A) .4- A. /36 67s -Jo /430 

32 feo 67 s -3 0 /4a0 
OET /80 67S ¡X .30,00o 

3.3 (4) /3.s- /3S -/3 S 770 

/3S 67S 3.0 790 34 PU *F /80 67S M/n/ 790 

/60 90 ---3 0/ 34/ 
35 (4)ef z6-0 90 ?/-1 //v) 333 

/00 SS -/S 833 
F4) e 

F /80 .90 -3 O .970 
2 8 .90 -d 0 6/3 
/00 55 -S,O So,000 

DE7- 260 90 - 8.0 80,000 

(A) 90 - -6 o 2400 
/60 - /3 S 9/40 

37 2 S - -/8,0 2 900 

OET .90 - -/0 o SO, Coo 

250 - -28.0 /00,000 
/00 /oo -9.0 //oo 

38 (A) /go /30 -/B o /ioo 
2SO 2so -2ro 970 

(4) .e F .90 90 -3 4/6 
39-44 480 .90 

O 4/6 
2.3-0 80 M/N 4/6 

40 (A) 
/3r 
/SO 

- - -/.s 
-3 0 

7,s0o 
/4000 

/00 /00 -70 660 4/ /A) /80 /BO -/3 s 626 
Zs0 -tóo -/4-O 477 

42 /4) 2S0 25-0 -/G.f 407 

43 ( (,4) /00 
/3S 

/00 
/3s 

-/S O 

-20 o 
62.5- 
437 

/eo /60 -3/4- /0/..s- 

4 .5 //+) 2s0 tso -s0 0 /470 
275 2 7 -340 /soo 

iA) 24-0 - -33 0 /SOo 

46 4/ Soo - O 2E.eo 
4o - O ZE.eO 

47 (4) 2s0 2s0 -/s.r 4¢6 

T YPE 
PLATE 
suP- 
PLY 

SC.PL'fN 

VOLTS 

G,P/D 

V017.5 

G P/D 
,eES/sroR 
IN OHM.S 

48 ( A) .95 9s -z0 0 'se 
/24- /o0 -27 J se 

4 9 
(A) /35 - -20 O 350 

/80 - O ZERO /4/ 

300 - -soo /S4O 
SO (4) 400 - -/a a /270 

45o - -B4o /5.2 5- 

2S0 - O ZfRO 53 (B) 300 - O ZERO 

/3S - -/0 5 3/00 
55 (4) /BO - -/! 5 2250 

250 - -20 0 2 SOO 

/A/ 56 1SO - 13 s 1700 
25'0 - -20 0 /00, 000 

(.4, ex 
S7 zso /oo -8 0 /200 

2so /00 -3 9 4000 ofr 
- 3 O 

SB (A, 4.- 2 so /00 /`7/N. 2 94 
64) 7-.4.,000- 2S0 - -280 /OBO 

59 
G0, °°~T 2 SO 2 so -/g 0 4/0 

(9, T.t/OOE 700 - O ZERO 
400 - O ZERO 

90 - -i9a /9ao 7/A (A) /eo 43 a 2/50 

75 (4) 2So - -/ 3S 3370 

(4)2f /OO 60 -/.S 7/5 
77 2 So /Oo -3 0 /035 

Of 250 So -/ 9S 3000 

90 90 436 
/80 75 3. 0 G o 0 78 (A)!F f 
250 /00 /N 3 3 3 
2So /15 222 

79 (B, / CO - O ZERO 
L s0 - o ZERO 

/5S - -/O S 2340 
85 /A)rR/oot /80 - -/3. 5 2 s So 

23-0 - -20 0 2 5'00 

76 0 - -20 0 // 7,5 
(41 T4/0oE /80 - - 11 s //20 

2so - 3/ 0 970 

9(A) 
/00 /00 - /O O 900 

PE.VT /30 /BO -/g 0 730 2so z50 -150 663 
/4/ re/o.01. /80 - o ZERO 

1./V-/99 
(A UX-/99 90 - -4.3 /800 

B64 (A) 
9O - -4 5 /530 
/35 -!O 1S6S 

IIHE chart above was computed for 
experimenters who want a con- 

venient reference for the determina- 
tion of the proper grid -bias resistor 
for most of the tubes in common use 
today. The value of the bias resistor 
is given, not only for each tube, but 
for each different plate voltage rec- 
ommended for each tube. To facili- 
tate the use of the chart, the cor- 
responding value of screen voltage is 
stated. 

There are several abbreviations to 
be noted. The first is that some 
tubes may be used for a variety of 
purposes, and each purpose requires 
a different value of grid -bias resis- 
tor; an abbreviation -the letter in 
parentheses -has been used to desig- 
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nate the use of the tube: 
(A) means class A amplifier. 
(B) means class B amplifier. 
(C) means converter -first detec- 

tor in supers. 
(D) means detector. 
Aside from these general classi- 

fications, there are several tubes that 
may be connected so that they are 
triodes class A, pentodes class A, or 
triodes class B. These uses may be 
easily distinguished because of the 
wording, "triode, pent., or triode." 
Whether or not the triode is used 
as a class A or class B amplifier is 
represented by (A) or (B) , respec- 
tively. For example, consider the 
type 89 tube : the values of grid - 
bias resistors corresponding to the 

various plate voltages preceded by 
the notation, "(A) triode," mean 
that when the type 89 power tube is 
connected for use as a triode class 
A amplifier, the values of grid -bias 
resistors are as shown alongside the 
corresponding values of plate voltage. 

Then, too, there are other tubes 
which cannot be used -rather, are 
not recommended for use - --in audio 
circuits. Such tubes are designated 
"(A) r.f." 

A glance at the values of resistors 
recomemnded will show that their 
sizes are odd, and cannot be pur- 
chased in the open market. The 
values given are exactly those com- 
puted. Purchase resistors as close 
to those specified as possible.-L.M. 
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Where Does Noise Come From? 
IT is well known that extraneous 

noise in the output of a radio re- 
ceiver may be caused in several 
different ways. A few of these 

are: 
(1) Atmospheric static 
(2) Power supply noise 
(3) Man -made static 
(4) Poor connections 
(5) Defective or poor quality parts 

There are, however, other noise 
sources which persistently remain 
after the above sources have been 
eliminated. 'These become evident 
as a steady hissing sound when the 
receiver sensitivity is high. When 
an attempt is made to eliminate these 
sources of noise, it is found that a 

certain minimum remains which ap- 
proaches the value predicted theore- 
tically as due to thermal agitation 
and "shot" effect. 

Thermal- agitation noise is sup- 
posed to be due to the random move- 
ments of electrons within a con- 
ductor. It has no particular fre- 
quency, but consists of a series of 
pulses. 

Shot -effect: noise is produced by 
the emission of electrons. Elec- 
trici ty is not an infinitely fine 
grained fluid, but consists of dis- 
crete particles, that is, electrons. 
From the theory of emission it can 
be predicted that a certain noise cur - 
rent is present in the electron cur- 
rent. 'I`his noise current consists of 
a series of pulse's similar to the ther- 
mal- agitation effect. 

On a purely theoretical basis, rela- 
tions have been derived for calculat- 
i ng both the thermal- agitation volt- 
age and the shot -effect voltage. Mea- 
surements show agreement between 
calculated and measured values. 

Figure 1 shows a block diagram 
representing a receiver. Assume a 
standard signal applied to the receiv- 
er input. When the signal voltage 
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SUMMARY: T his masterly 
article describes the various 
eaaases and sources of noise in 
radio receivers, and pays par - 
ticular attention to the little - 
known thermal agitation and 
"shot" effects. Since noise in 
short -wave reception has be- 
come the main limiting factor 
in set design, the information 
given herewith should be of 
timely interest and appeal. 
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is increased from zero, the a.f. out- 
put volts increase first as the square 
of the input voltage, then linearly 
with input voltage. This is true for 
diodes as well as other types of de- 
tectors. The range of square -law 
increase will depend on the type of 
detector. For a diode operated with 
a large input signal, the square -law 
range may be entirely negligible. In 
more modern receivers there is 
sufficient a.f. gain between the diode 
detector and the tube so that the out- 
put will be according to the square 
law at the 50- milliwatt output level. 
In general, we may say then, that at 
the initial noise level, a detector will 
follow the square law. 

Frequently, a receiver has no 
noticeable noise until a carrier is 
tuned in. Figure 2 shows how the 
noise- output voltage and the a.f. out- 
put voltage increase as the carrier 
voltage is increased. 

In the square -law range, the noise - 
output volts increase linearly, while 
the a.f. output increases according 
to the square law. In the linear 
range the noise- output volts are con- 
stant, while the a.f. output volts in- 
crease linearly. 

The laws of increase of noise and 
a.f. voltage are different. As the 
signal is increased, both carrier volts 

ANTENNA 

INPUT e 
SIGNAL 

FIG.) 

INPUT 
CIRCUIT 
GAIN I 

STAGES 
SUCCEEDING 
FIRST TUBE 

GAIN II 

Block diagram of a typical receiver, arranged for purposes of noise analysis. High 

gain in the initial amplifier stages reduces the noise level. Z1 and Z, are the respective 

input and output impedances of the first tube. 
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and sideband volts increase propor- 
tionately. The noise -input volts ex- 
isting independent of signal appear 
as a constant sideband voltage. ln 
both instances the output is propor- 
tional to the product of the carrier 
voltage and the sideband voltage. 

As the detection becomes linear 
the output is no longer proportional 
to the product of the voltages, but 
is directly proportional to the smaller 
of the two voltages and is inde- 
pendent of the magnitude of the 
larger voltage. Since the carrier is 
the larger voltage, increasing it does 
not increase the noise -output volt- 
age. The increase in a.f. output 
voltage results because the side - 
band voltage is increased. 

It is interesting to note that the 
ratio of noise -output volts to a.f. 
volts varies inversely as the signal - 
input voltage throughout the square 
law and linear range of operation. 

It is evident that as the signal is 
increased, the noise will become a 
negligible factor and that as the 
signal is decreased the noise will 
eventually become greater than the 
a.f. output. This latter condition 
may occur at an inaudible level. 

The noise voltage usually origi- 
nates either in the grid circuit or in 
the plate circuit of the first tube. 
Under conditions of very low gain 
in these circuits, the second tube may 
also contribute to the noise. 

Since the noise is a series of pulses 
it excites the associated circuits in 
the frequency range to which they 
respond. It is amplified by the suc- 
ceeding stages provided they are in 
tune with the initial circuit either 
directly or through the medium of 
a frequency converter. For example. 
if the noise originates as a band of 
radio frequencies, it is changed by 
the converter just as any other signal 
is changed to the corresponding band 
of intermediate frequencies. Thus, 
the noise voltage appears at the de- 
tector input and also in the a.f. out- 
put, although it may be inaudible 
until sufficient carrier voltage is sup- 
plied at the detector input. 

Effect of Circuit Constants 

Refer to Figure 1 and suppose the 
input to the first tube is short -cir- 
cuited so that only plate- circuit noise 
is amplified. Then, by adjusting 
Gain II the noise -voltage input to the 
detector may be made any value 
either large or small. Changing the 
plate -load impedance Z, has the same 
effect as changing Gain II. Both 
noise and signal are changed in the 
same ratio. Cutting the frequency 
band width either in the i.f. or a.f. 
stages gives a satisfactory apparent 
reduction in noise, since the ear is 
most sensitive to high frequencies. 
Of course, the higher a.f. compo- 
nents of the signal are reduced at 
the same time. 
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If the noise -volts input to the de- 
tector is low enough so that the de- 
tector becomes linear before the 
noise voltage reaches the audible 
level (approx. 0.1 volt across 4,000 
ohms), no amount of increase in sig- 
nal will produce audible noise. This 
is evident by referring to the curves 
of Fig. 2. 

Theory shows that the shot volt- 
age increases in proportion to the 
square root of the plate current of 
a tube. The variation of plate -cir- 
cuit noise voltage with plate current 
is found to change in proportion to 
the square root of the plate current 
and to be almost independent of the 
plate, screen and grid voltage, and 
of whether or not the tube has oscil- 
lator -input voltage on it. 

High gain in the first tube gives 
low output noise for any receiver 
sensitivity. For example, in a super- 
heterodyne receiver, a first detector 
tube gives less gain for the same 
plate current than an amplifier tube. 
Hence, for a given sensitivity, a set 
which uses a first detector in the 
first tube position will have more 
noise than a similar set which uses 
an amplifier. 

When gain is controlled in the first 

Hum 

RELATIVE NOISE OUTPUT & A -F OUTPUT VS. CARRIER 
INPUT VOLTS FOR TYPICAL RADIO RECEIVER 

NPUT VOLTS AT CONSTANT MOOULATION 

FIG.2 

Elimination in AC -DC 
THE continued popularity of the 

AC -DC receiver intensifies the 
necessity of more elaborate pre- 
cautions to eliminate hum dif- 

ficulties which arise in connection 
with the design and production of 
these receivers. 

Hum may be divided into two 
classes : that which is present when 
no signal is being received and that 
which is apparent with an impressed 
signal. 

The principal sources of hum when 
no signal is being received are: 

(1) Unbalance in power supply to 
receiver. 

(2) Insufficient filtering of recti- 
fied power. 

(3) Heater cathode leakage. 
(4) Inadequate by- passing of ca- 

thode resistors. 
(5) Incorrect cathode resistor in 

detector -oscillator circuit. 
(6) Coupling from oscillator to 

input of 2nd detector. 
The principal sources of hum with 

signal tuned in : 

(1) Reradiation from rectifier. 
(2) Overloading of input stage 

with strong signal. 
Hum caused by unbalance of the 

power line may be checked by re- 
versing the line plug. If any differ- 
ence in hum is noted, this indicates 
an unbalanced condition. This may 
usually be cured by employing a dual 
condenser, of about 0.1 mf. for each 
section, between each side of the 
line and the chassis. 

Insufficient filtering is one of the 
most frequent sources of hum be- 
cause of the limited space which can 
be used for filters in some sets. If 
a 12Z3 rectifier is employed the value 
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tube, the gain decreases faster than 
the square root of the plate current. 
That is, noise and gain are both de- 
creased, but the gain is decreased 
more than the noise is decreased. 
It would be advantageous then, as 
regards noise, to secure this decrease 
in gain in the succeeding stages. 

If the first tube can be operated at 
a fixed bias with small signal input, 
the lowest noise will be obtained by 
choosing a tube with high gain and 
low plate current, and by operating 
this tube at the highest value of 
plate current permissible. Operating 
with high plate current increases 
the gain more than it increases the 
noise. It is assumed that the plate 
resistance is not reduced enough to 
affect the results. 

Similarly, if two or more tubes 
are put in parallel and the plate re- 
sistance remains high enough to be 
negligible, the gain will be increased 
n times, where n equals the number 
of tubes in parallel. The plate cur- 
rent is increased n times, also, and 
the noise is increased by the square 
root of n. The noise, for the same 
overall sensitivity, is thus reduced 
by a factor of one over the square 
root of n. -RCA Radiotron Co., Inc. 

Receivers 
of inductance or capacities should be 
increased if possible. If a 25Z5 is 
used as a half -wave rectifier with 
both cathodes in parallel, some im- 
provement may be noted by separat- 
ing the field of the speaker from 
the rest of the filter system. Under 
this condition one cathode supplies 
speaker excitation while the other 
supplies plate voltage for the tubes 
in the circuit. An advantage of this 
system is that the excitation and 
plate voltage may be adjusted inde- 
pendently by changing values of 
filter condensers. 

The heater cathode leakage should 
be kept at a minimum in order to 
help reduce hum. Further reduction 
may be effected by making certain 
that the tubes most subject to hum 
have their heaters connected into the 
voltage supply in such a way as to 
be nearest the negative plate -supply 
terminal. Usually it will be found 
that the best arrangement is the 
following, starting from the nega- 
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SUMMARY: The eight prin- 
cipal causes of hum in a.c. -d.c. 
receivers are described herein, 
and many practical sugges- 
tions for their cure are offered. 
Of course, the information 
given applies just as fully to 
straight a.c. short -wave re- 
ceivers, many of which suffer 
from the very hum troubles 
mentioned. 

Mysterious "modulation 
hum ", which is present only 
when signals are being re- 
ceived, is disclosed as a result 
of inadequate filtering. 

,IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII. 

tive plate -supply lead : 2nd detector. 
detector oscillator, output tube, to be 
followed by the remaining tubes. 
The series resistor usually should be 
connected to the side of the line 
feeding the rectifier plate or plates. 
followed by the rectifier heater. By- 
passing the cathode resistors of both 
the second detector and output tube 
with large capacity low voltage elec- 
trolytic condensers should aid in re- 
ducing hum content. 

Many detector- oscillator circuits 
operate the detector -oscillator tube 
with a relatively low bias resistor in 
the cathode circuit (5000 ohms or 
less) . This condition often leads to 
bad hum conditions since the peak 
oscillator voltage on the grid of this 
tube is considerably higher than the 
grid bias, causing grid current to 
flow during part of each cycle. Be- 
sides introducing hum this gives rise 
to poor selectivity and gain. It may 
be necessary to readjust the coupling 
in order to employ a resistance of 
the proper value (10,000 ohms) . 

Most broadcast receivers of this 
type utilize a 2 -gang condenser and 
a circuit requiring a detector oscilla- 
tor, an intermediate amplifier at 456 
kilocycles, a second detector and an 
output tube, as well as a rectifier. 
In most cases the intermediate 
transformer is of the single -tuned 
type. With a set of this kind hum is 
often very troublesome at the low - 
frequency end of the dial, while it is 
satisfactory at the high -frequency 
end. This difficulty is usually due to 
the fact that sufficient attenuation is 
not available between the oscillator 
and the second detector to prevent 

(Continued on page 42) 
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How Capt. Hall Obtained a 

Verification from Mussolini! 
SOAIE time ago I wrote in all 

article that 21íO, Rome, Italy, 
was hard to hear and harder to 
hear í1V011. tinsel' that statement 
Appeared I ha VC hall sons(' "line busi- 
ness" with them. Here is the story 
in detail: 

Almost two years ago, Mien I de- 
cided to go .after "\'sties" \\'ith a 
vengeance I described ;I program 
that I had heard transmitted from 
210 station and requested a verifi- 
cation. After waiting. nearly t\ \'ll 
months, and hell l'l't't'vitlg any reply, 
I wrote again. Mill no a llswer, lu 
all I wrote Mine letter's, each time 
including an international reply 
coupon. Each letter was written 
after an interval of about a month 
and after each letter my anger rose, 
until July 1t,1:,:, it reached the "boil- 
ing point." At that time 2I:(1 was 
the easiest of the fore)rn locals to 
hear. do ally day I \V1(te ( vii a 
program I heard ;10(1 also wrests a 
letter. To the station? No! Ti, 
i)renliet Lenito 1usso1ini. In m\' 
letter I told hint that I had sent 
nine letters to this Government-con- 
trolled station. also mentioning the 
reply coupons, and had never re- 
ceived an answer. I also \\'rote that 
I was nut the only one \\'h() had e):- 
perienced this discourtesy from this 
station. The letter, to put it pi:tillly. 
was very "hot." After sending the 
letter off registered mail, with a re- 
turn receipt required. I a\\'aited 
further developments. In the middle 
of August the return receipt ar- 
rived sighed, so stlnleont' had gotten 
the letter. 

One (lay in November the mail 
included a legal looking envelope 
\Vith "('onsul General of Italy" writ- 
ten across the left -hand corner. 'l'he 
enclosed letter was from the Consul 
General of New York ('ity and re- 
quested my presence at his office as 
he had something to tell nie. I went 

By Capte H. L. Hall 
whose reception is the envy of all 

who know him. 

there that same day :01d saw the 
Consul himself. Ile told nie that he 
had a communication from \Iussolini. 
'1o make a long story short, II Duce 
himself had taken my letter and had 
given it to his secretary for a 
thorough investigation ut conditions 
at 2liO. Among other things they 
found that the program I had en- 
closed was broadcast on that day, 
so this was a veri from Mussolini! 

A Thorough Investigation 

But they did not think that suffi- 
cient. 'l'hey made a thorough in- 
vestigation of why the station had 
not answered. The station's alibi 
was that they had never received 
any of my time letters. do the Sec- 
retary forwarded all data to the 
Consul here and he was to find out 
further details from me. I told him 
that many fans had "black- balled" 

E. I.A. R. ENIC IUI ANO AUDIZIONI IiADIUFONICHM ROM A 11 ¡S'ICU I Iv r.ln.. UIIUOW 

Egregio Signore, 
Abbi o yertÌioato }j1 vostr asoolto del giorno 

e vi diamo cu7j1'erma che la Statione da Voi 
ricevuta, m. -4'807-8 - 2RO m. 26,4 - IMO-M.13e 

Distinti saluti. 
A.I,A.R 

T.1 re z: ,una .nn tre RAdloro,, 

Reproduction of the 
new verification 
:ard now sent to 
isteners who report 
reception of the 
popular Italian short 
wave station 2R0. 
A knowledge of 
Italian is necessary 
for an understanding 

of the card. 

2120 as one of the stations that did 
not answer. He said all informa- 
tion that I had given him would be 
forwarded to Italy, where the offi- 
cials in Charge of Foreign Affairs 
would handle it. Said the Consul, 
"You will hear from us again." 

Indeed I did hear from them 
again. About three months passed 
and I got another letter from the 
Consul and down to the office I went 
for the second interview. He said, 
"Premier Mussolini thanks you so 
much for writing him, because he is 
interested in just these things. His 
policy is to investigate the smallest 
complaints. Al ay I add that he has 
employed at 2R0 an Englishman to 
answer all correspondence. So tell 
your friends that 2R0 will from now 
on answer all letters promptly and 
we are sorry for this misunderstand- 
ing." 

And you who receive your new 
21U) series can thank Premier 
Mussolini for them. It is needless 
to say that when I wrote another 
letter to the station I received my 
veri in twenty -one days. 

.x. 

Bombay, India 

BOMBAY ! Bombay ! Oh, what a 
place! People often ask me what 

thrilled me most when I came along- 
side of it and I always say Bombay. 
When my ship came within sight of 
that grand and truly Far Eastern 
('its, I was like a child going to the 
circus for the first time. The build- 
ings, the native dress of the peoples, 
and the innumerable religions that 
are such an interesting study in 
themselves all intrigued me. I could 
write pages about my impressions 
of Bombay. 

Right now I correspond with a 
most interesting high caste gentle- 
man of Bombay who is also a short- 
wave fan. His name is D. R. D. 
Wadia and he has initiated his 
charming wife into the secrets of 
his hobby. Together they tune and 
listen to programs from the old and 
new worlds. Mr. Wadia has heard 
every continent but North America 
and it would greatly thrill him to 
hear a station announcement from 
America. His "veries" include 
LSX, HVJ, VK2ME, VQ7LO, G5SW, 
FYA, PCJ and VU2BF. 

Now about his receiver. He has 
used almost every standard commer- 
cially built receiver, but has been 
getting some of his best catches on 
an American superhet. He is a 
most excellent friend and I feel 
highly honored to list him as one of 
my correspondents. 

Pictures of Mr. Wadia and his 
wife are reproduced here. 
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Mail From Readers 
HE mail bag has been overflow- 
ing with letters from fans from 

all parts of the United States. 
Mr. W. J. Rohrer of York, Pa., 

wrote of reception of PSK, on 36.65 
meters. This is the station that 
radiates programs for the Radio 
Club of Brazil and is on 7 to 7.30 
p.m. E.S.T. every night. Requests 
are asked for and a veri promised. 

Edward Weppler of West Lafay- 
ette, Ind., reports excellent recep- 
tion of the following : CP5, La Paz, 
Bolivia on 49.40 meters ; HBJ, Bo- 
gota, Colombia, on 20.06 meters ; 

KAY and KAX, Manila, P. I., work- 
ing on 20.03 meters and 15 meters, 
respectively ; LSN, Buenos Aires, on 
30.3 meters; YV1BC, Caracas, Ven- 
ezuela, on 50.20 meters ; IRM Rome, 
Italy, on 30.52 meters, and ZFA, 
Bermuda on 59.4 meters. 

Most of these stations are com- 
mercial phone circuits and have no 
regular schedules and are on the air 
only when traffic permits. 

How to Get Moscow 

Mr. L. E. Goerner of Oberlin. 
Ohio, reports the impossibility of 
receiving Moscow. Maybe he does 
not have the latest dope on this catch. 
RV59 is on 50 meters from 4 to 6 
p.m. E.S.T., and on Sunday RNE, on 
25.00 meters, also transmits the 
same program. One is likely to hear 
RNE most any morning testing with 
America or Germany. RV59 is con- 
sidered one of the foreign "locals" 
here in New York. We hear them 
best from about 4.45 to 6 p.m. It 
is easy to identify this station, as 
their broadcasts consist solely of 
talks in foreign languages. On Sun- 
day, Wednesday and Friday, English 
is spoken. Station announcements 

Mrs. D. R. D. Wadia is also a capable 
short -wave operator. Here she is listen- 
ing to an American superheterodyne. On 
the loudspeaker baffle in the background 
are some of the verification cards received 

by Mr. Wadia. 

for MARCH, 1934 

Mr. D. R. D. Wadia, short -wave enthusiast of Bombay, is also an accomplished hunter, as 
this photograph received by Capt. Hall shows. Judging from the size of the tusks and 

hoofs, that must have been one big elephant! 

are given at the even half hours and 
are as follows, "Hillo, Hillo. Here 
is Moscow." This is said several 
times by ether a lady or man an- 
nouncer and the playing of the "In- 
ternational" follows. When writing 
to this station for a verification the 
address is "Radio Centre, Solianka 
12 Moscow, U.S.S.R." Do not write 
Russia if you expect to have your 
letter delivered. 

Mr. C. E. Schiller, of Muskogee, 
Okla., writes of regular reception of 
EAQ, TI4NRH, Pontoise, France; 
Germany, England, LSL, HRM, 
VK2ME, several phones and the 
Byrd Expedition. This fan is using 
a seven -tube, all -wave super. 

Mr. H. N. C. of Poughkeepsie, 
N. Y., wrote asking about 2RO, 
Rome, Italy. I think this article 
will clear up his question. If not 
fire them along. 

Short Waves in the Evening 

Frank Gillelen, Jr., of San Diego, 
Cal., "razzs" me for saying it is 
possible to get stations on the low 
waves in the evenings. I do not know 
about reception in California but 
here in New York we heard Germany 
on 19 meters until 9.30 p.m., France 
on 25 meters until midnight, Eng- 
land on 79 meters and numerous 20- 
meter phones until the sun comes 
up, every night last summer. Let 
us hear your ideas on this subject. 

W. B. Taylor of Harrison, N. J., 
reports reception of EAQ : Ger- 
many, Australia and England. 

Guy R. Bigbee, Fort Benning. 
Georgia, wants to know why I said 
W2XE blanketed my reception of 
F3ICD, Saigon, Indo- China. F3ICD 
has been off the air for almost two 
years and when I was hearing them 
W2XE used to come on the air with 
all its power and drowned out all 
hope of further reception of this 
Far Eastern station. 

Kenneth Pratt, of Milton, Mass., 
requests the address of G6RX, the 
English phone heard on 69.44 
meters. It is : Engineer -in- Chief's 
Office, General Post Office (Radio 

section) 86 Wood Street, London 
E.C. 2. 

This correspondent also wants to 
know the call letters of the Japanese 
station mentioned in a previous ar- 
ticle. It is JOGK, a 10 kw. station 
on Kyushin Island. 

* x 

New Catches 
NEW catches by the writer were : 

"Radio Budapest," sending a 
special program on 43.86 meters, call 
letters HAT2. 

"Radio Kopek," on about 50.00 
meters, sending a special broadcast 
to India from 3.15 to 5.41 p.m., 
E.S.T. 

"Radio Vienna" or UOR2 on Sun- 
day. Full details in next article. 

Heard for the past month : Ger- 
many, France, Spain, Morocco, Rus- 
sia, Australia, Dutch East Indies, 
South America, Canada and Nova 
Scotia. Try for HC2RL, Guayaquil, 
Ecuador; Schedule 5.45 to 8 p.m.. 
E.S.T. on Sunday, and 9.15 to 10.45 
on Tuesday. 

A Friend in Japan 
SIX thousand eight hundred and 

fifty miles from New York 
City lives a man who has be- 
come one of the best friends 

I have. His name is Shokichi Yoshi - 
mura and he lives in Moji, Japan. 
He has a collection of "veries" that 
is astonishing and every letter he 
writes tells of his new "finds" on 
the ether waves. We short -wave 
fans in the United States are prin- 
cipally interested in pulling in sta- 
tions in foreign countries, but Mr. 
Yoshimura is thrilled when he 
catches a United States or South 
American station. He uses a super- 
heterodyne converter which is at- 
tached to a regular broadcast re- 
ceiver. This converter uses 224's, 
227's, and a 280. 

He has been an ardent tuner for 
several years and in his spare time 
he is also a licensed amateur and a 
member of the J.A.R.L. This alone 
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Above: Shokichi Yoshimura and his wife, 
of Moji, Japon, two more of Capt. Hall's 
long distance friends. Below: a unique 
souvenir from Mr. Yoshimura -Copt. Hall's 

name in English and Japanese. 

. 

<rf: 

tv. 

makes him an important figure, as 
to acquire an amateur license in 
Japan is quite difficult and to keep 
one is; still more difficult. The rules 
and regulations to be complied with 
in order to be an amateur in Japan 
are stricter, from an American's 
viewpoint, than in any other coun- 
try in the world. \Ir. Yoshimura, 
in other words, is a real ham and 
short wave enthusiast. 

Photographs of his city, which by 
the way is known as the Holy Place 
Moji, give one a very vivid picture 
of the beautiful country Japan really 
is. I have been to Tokio, which is 
a seaport city, and it has acquired 
the customs of the Western world 
to a large degree. When I was there 
it was during one of my round -the- 
world trips as Master of a large 
ocean -going tramp ship which car- 
ries millions of dollars' worth of 
cargo to the Far East. Among my 
ports of call were many cities that 
now have short -wave radio stations 
and when I tune in these distant 
places I can close my eyes and vision 
them. 

SEND IN REPORTS 

As the United States is a big coun- 
try, and reception conditions vary 
markedly in different locations, Capt. 
Hall would like to receive reports from 
other short -wave listeners, so that he 

may collate them for the benefit of all 
readers. Capt. Hall does all his list- 
ening in New York, and he is particu- 
larly anxious, therefore, to learn what 
general results are being obtained on 
the West Coast. Address your letters 
to Capt. Hall in care of SHORT 
WAVE RADIO, 1123 Broadway, New 
York, N. Y. 

Please do not ask Capt. Hall to pass 
opinion on different makes or kinds of 
radio receivers. 

Suggestions on Tuning 
The Matter of Comfort 

Many otherwise excellent short- 
wave receivers have their main tun- 
ing knobs too high on the panel, and 
the operator, in many cases, is forced 
to twist his hands into strained posi- 
tions in order to manipulate the con- 
trols. To overcome this trouble, it 
is sometimes advisable to place a 
couple of books in front of the set, 
on which the hands may be rested in 
a normal, comfortable manner. 

This sounds like a small matter, 
but a set of strained wrist and fore- 
arm muscles is likely to take all the 
joy out of foreign- station fishing. 

Incidentally, a good kink in this 
connection is to replace small tuning 
knobs with man -sized knobs an inch 
and a half or more in diameter. 
'These avoid cramping of the fingers 
and give a sort of extra vernier ac- 
tion. The General Radio "jumbo" 
knob, which is 238' inches in di- 
ameter, is swell for the purpose. 

Practically all control shafts are 
1:1 inch in diameter, and installing a 
new knob is only a matter of one 
minute's work with a small screw- 
driver. 

* * * 

Those Harmonics Again! 

Newcomers to the short -wave field 
are invariably fooled by foreign - 
language programs broadcast by 
small stations in big cities like New 
York, Philadelphia and Chicago. 
These programs are spuriously scat- 
tered into the short -wave regions as 
unwelcome harmonics of the regular 
broadcast -band transmitter. Just be- 
cause you hear someone spouting in 
German, Italian, Spanish, or Bohe- 
mian, don't jump to the conclusion 
that you have brought in Europe. 
Wait for a final announcement, 
which, disappointingly enough, may 
be in good Americanese! 

By the same token, don't attempt 
to identify legitimate short -wave 
stations according to the language 
used by the announcer. Many of the 
European stations, which are frankly 
operated for propaganda purposes, 
put on special programs and an- 
nouncers for the particular benefit 
of certain foreign countries. For 
instance, the Berlin stations DJA 
and DJC frequently have long talks 
in Spanish, and even a knowledge of 
that language will not always enable 
you to guess the source of the pro- 
gram until it is all over, when an an- 
nouncement is made in German and 
then in English. 

When PCJ, the Philips Radio sta- 
tion in Eindhoven, Holland, was ac- 
tive a few years ago, it had a versa- 
tile announcer, Edward Startz by 
name, who fluently spoke six or 
seven tongues. There was never any 
difficulty about identifying PCJ, for 
no matter where you lived or were 
educated you were bound to under- 
stand at least one of the announce- 
ments! This was probably the rea- 
son PCJ was the most popular and 

widely followed short -wave station 
on the air. Its present absence from 
the air waves, reputedly due to po- 
litical reasons, is certainly lament- 
able. 

* * * 

Airplane Call Letters 
A number of readers have in- 

quired as to why the operators of 
airplane radio transmitters never 
give their call letters, as other sta- 
tions do. The answer is that mobile 
craft of this kind have five -letter 
calls, many of which are real tongue - 
twisters. By special dispensation of 
the Federal Radio Commission, the 
operators are not required to use 
them when engaged in communica- 
tion with their ground dispatchers. 
Planes flying established routes are 
easily identified by the ground oper- 
ators according to their numbers and 
the names of the pilots, and the offi- 
cial call letters, therefore, are not 
very important. 

* * 

Keep a Log 
Too many listeners depend upon 

their memory for dial settings of im- 
portant foreign stations. Every set 
owner should maintain a "log" of 
some kind, if it is only a ten -cent 
ruled notebook. 

Several different methods of list- 
ing are possible. Some fans arrange 
their "catches" according to either 
wavelength in meters or frequency 
in kilocycles (depending on how the 
set dial is calibrated), with different 
sections for each wave band. Other 
people arrange the calls according to 
countries. Another popular method 
is by the hours of the day. Some 
methodical set owners who take 
pride in their international reception 
have two separate logs, so that they . 

can spot dial settings easily and 
quickly. 

* * * 

C. W. Reception 
Because some short -wave super - 

heterodynes designed especially for 
broadcast reception do not incorpo- 
rate local oscillators, some people 
have the idea that these sets are not 
capable of picking up c.w. (continu- 
ous wave) telegraph stations. 

Theoretically, it should not be pos- 
sible to receive such stations, but a 
peculiar heterodyning effect takes 
place between stations on neighbor- 
ing frequencies, with the result that 
strong signals appear in the receiver. 
Besides, some commercial radio -tele- 
graph stations transmit modulated 
signals, which are reproduced quite 
well without the aid of a local oscil- 
lator. 

A. V. C. Noise 
In some receivers employing auto- 

matic volume control, there appears 
to be excessive noise between sta- 
tions, because the absence of a car- 
rier causes the sensitivity or gain to 
rise to maximum automatically. 
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Best Short Wave Stations 
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The list of stations below has been compiled directly from the log of 
Capt. Hall. The column to the left is the wavelength, the letter to the 
right indicates the type of transmission, and the location and operating 
time follow. The operating time is liable to change from day to day, so 

that those listed may only be used as a guide. All times given are E.S.T. 
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World wide stations that send pro- 
grams, B, Broadcast; E, Experimental; P, 

Telephone stations. 

Europe 

16.30, P, PCK, Kootwijk, Holland, about 
6.30 a.m. 

16.86, B, GSG, Daventry, England, 7.30 

to 8.45 a.m. 
16.88, B, PHI, Huizen, Holland, 7 to 

9 a.m., irregular. 
19.55, B, CTIAA, Lisbon, Portugal, 

Tuesday and Friday, 4.30 to 7 p.m. 

19.68, B, Pontoise, France, 8 to I I a.m. 

19.73, B, DJB, Zeesen, Germany, 8 to 

12 a.m. 
19.82, B, GSF, Daventry, England, 3 to 

5 a.m. 
19.84, B, HVJ, Vatican City, Italy, IO to 

10.30 a.m. 
25.20, B, Pontoise, France, II to 2 p.m. 

25.28, B, GSE, Daventry, England, 7.30 

to 8.45 a.m. and 4 to 6 p.m. 

25.40, B, 2R0, Rome, Italy, 2 to 6 p.m. 

25.51, B, DJD, Zeesen, Germany, 2 to 

6 p.m. 
25.53, B, GSD, Daventry, England, 3 to 

5 a.m., and 1.15 to 2.45 p.m. 

25.57, B, PHI, Huizen, Holland, 8 to 

10 a.m. 
25.63, B, Pontoise, France, 3 to 5 and 

6 to 8 p.m. 
29.04, Ruysselede, Belgium, I p.m. on. 

30.00, B, EAQ, Madrid, Spain, 5.30 to 

7 p.m. 
31.27, B, HBL, Geneva, Switzerland, Sat. 

5 to 5.45 p.m. 
31.30, B, GSC, Daventry, England, 6 to 

8 p.m. 
31.38, B, DJA, Zeesen, Germany, 2 to 

6 p.m. 
31.55, B, GSB, Daventry, England, II 

a.m. to I p.m., 1.15 to 2.45 p.m., 

6 to 8 p.m. 
43.86, HAT2, Budapest, Hungary, irreg- 

ular. No time schedule. 

45.38, B, REN, Moscow, Russia, 2 to 

6 p.m. 
49.50, B, OXY, Skamleback, Denmark, 2 

fo 6 p.m. 
49.59, B, GSA, Daventry, England, 2.45 

to 5.45 p.m., 6 to 8 p.m. 

49.83, B, DJC, Zeesen, Germany, 7 fo 

9 p.m. 
50.00, B, RV59, Moscow, Russia, 4 to 

b p.m. 
50.26, B, HVJ, Vatican City, Italy, very 

irregular. 
60.30, E, G6RX, Rugby, England, 8 to 

IO p.m., irregular. 
69.44, E, G6RX, Rugby, England, 9 to 

I I p.m., irregular. 

Asia 

16.50, P, PMC, Bandoeng, Java, 3 to 
5 p.m., irregular. 

19.03, E, JIAA, Kemikawa, Japan, 4.30 

a.m., irregular. 
20.03, P, KAY, Manila, Phillippine Isl., 

5 to 8 a.m. 
28.80, P, UIG, Medan, Sumatra, 4 to 5 

a.m. 

for MARCH, 1934 

30.40, E, JIAA, Kemikawa, Japan, 5 to 
7 a.m. 

48.90, B, ZGE, Zula Lumper, Malayan 
States, Sun., Tues., Fri., 6.30 to 
8.30 p.m. 

49.10, B, VUC, Calcutta, India, 9.12 a.m. 
and 2 p.m. to 3 a.m. 

71.00, B, RVI 5, Khabarovsk, Russia, 3 to 
9 a.m. 

Africa 
23.38, B, CNR, Rabat, Morocco, Sun., 

7.30 to 9 a.m. 
29.58, P, OPM, Leopoldville, Belgian 

Congo, 9 to IO a.m. 
37.33, B, CNR, Rabat, Morocco, Sun., 

3 to 5 p.m. 
41.60, B, EAR58, Tenerffe, Canary Isl., 

5 to 6 p.m. 
48.99, B, Johannesburg, South Africa, 4 

to 5 a.m., 12 to 3 p.m., and 8 to 
10 a.m. 

49.50, B, VQ7LO, Nairobi, Kenya, II 
a.m. to 2 p.m. 

North America 
16.87, B, W3XAL, Bound Brook, N. J., IO 

a.m. to 4 p.m., irregular. 
19.56, B, W2XAD, Schenectady, N. Y., 

Mon., Wed., Fri. and Sun., 4 to 
5 p.m. 

19.64, B, W2XE, Wayne, N. J., II a.m. 
fo 1 p.m. 

19.67, B, WIXAL, Boston, Mass., II a.m. 
to 3 p.m., Sun. 

19.72, B, W8XK, Pittsburgh, Pa., 10 a.m. 
to 4 p.m., irregular. 

25.27, B, W8XK, Pittsburgh, Pa., 4 to 
10 p.m., irregular. 

25.36, B, W2XE, Wayne, N. J., 5 to 6 

p.m. and 6 to 10 p.m. 
25.45, B, WIXAL, Boston, Mass., Sat., 5 

to 11 p.m., and Sun. 6 to 8 p.m. 
31.28, B, W3XAU, Philadelphia, Pa., 1 

fo 6 p.m. 
31.36, B, W I XAZ, Springfield, Mass., 8 

a.m. to mid. 
31.48, B, W2XAF, Schenectady, N. Y., 8 

to 11 p.m. 
46.69, B, W3XL, Bound Brook, N. J., ir- 

regular. 
48.86, B, W8XK, Pittsburgh, Pa., 4 p.m. 

to 1 a.m. 
49.02, B, W2XE, Wayne, N. J., 6 to 11 

p.m. 
49.19, B, W3XAL, Bound Brook, N. J., 

Sat. 4.30 to 12 p.m. 
49.18, B, W9XF, Chicago, Ill., 8 to 9.30 

p.m. 
49.34, B, W9ZAA, Chicago, Ill., 3 to 6 

p.m. 
49.50, B, W3XAU, Philadelphia, Pa., 8 

to 12 p.m., irregular. 
49.50, B, W8XAL, Cincinnati, Ohio, 9 to 

10 p.m. 

South America 
19.19, P, OCJ, Lima, Peru, 2 p.m. ir- 

regular. 
25.73, E, PPQ, Rio de Janeiro, Brazil, 7 

p.m., irregular. 
27.35, P, OCI, Lima, Peru, 10 p.m., ir- 

regular. 
28.98, E, LSX, Buenos Aires, Argentina, 

8 to 9.30 p.m., irregular. 
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30.03, E, LSN, Buenos Aires, Argentina, 
9 to 10 p.m., irregular. 

32.00, B, Ti4NRH, Costa -Rica, 8 to 10 
p.m. 

31.56, B, YV3BC, Caracas, Venezuela, 
9.30 to 10.30 p.m. 

36.65, E, PSK, Rio de Janeiro, Brazil, 8 

p.m., irregular. 
40.55, E, HJ3ABD, Bogota, Colombia, 9 

to II p.m. 
41.55, B, HKE, Bogota, Colombia, Mon. 

6 to 7, p.m. and Tues. 8 to 9 p.m. 
41.60, B, HJ4ABB, Manizales, Colombia, 

9 to 10 p.m. 
45.00, B, HC2RL, Quito, Ecuador, Sun. 

5 to 7 and Tues. 9 to 11 p.m. 
45.31, B, PRADO, Riobamba, Ecuador, 

Thurs. 9 to II p.m. 
45.60, B, HJ I ABB, Barranquilla, Colom- 

bia, 6 to 10 p.m. 
47.00, B, HJSABD, Colombia, Thurs., 

Sat. and Sun., 7 to 9.30 p.m. 
48.00, B, HJ3ABF, Bogota, Colombia, 7 

to 10.30 p.m. 
48.50, B, TGW Guatemala, 6 -12 p.m. 
48.78, B, YV3BC, Caracas, Venezuela, 

6.30 to 10 p.m. 
48.95, B, YVI I BMO, Maracaibo, Vene- 

zuela, 8 to 11 p.m. 
50.20, B, YVI BC, Caracas, Venezuela, 5 

to 10 p.m., irregular. 
50.20, B, HJ4ABE, Tunga, Colombia, 9 

to 10.30 p.m. 
73.00, B, HCJB, Quito, Ecuador, 7.30 to 

9.45 p.m. 

Mexico, West Indies, and Yucatan 
25.50, P, XDM, Mexico City, Mexico, 8 

to 9 p.m., irregular. 
26.00, E, XAM, Merida, Yucatan, 6 to 

7 p.m. irregular. 
32.09, E, XDC, Mexico City, Mexico, 5 

to 7 p.m., irregular. 
47.50, B, HIZ, Santo Domimgo, 5 to 6 

p.m. 
47.80, B, HIIA, Dominican Republic, 

Mon., Wed. and Fri. 12 to 1.30 
p.m. Tues., Thurs. and Sat. 7.30 
to 9.30 p.m. 

50.40, B, HIX, Santo Domingo, Tues. 8 to 
10 p.m., and Sun. 2.30 to 4.30 p.m. 

Oceanic 
31.28, B, VK2ME, Sydney, Australia, Sun. 

I to 3 a.m., 5 to 8.30 a.m., and 
9 to 11 a.m. 

31.55, B, VK3ME, Melbourne, Australia 
Wed. 5 to 6.30, Sat. 5 to 7 a.m. 

Canada 
25.60, B, VE9JR, Winnipeg, Canada, 6 

to 10 p.m., irregular. 
49.10, B, VE9HX, Halifax, N.S., 8 to 

II p.m., 5 to 10 p.m. 
49.22, B, VE9GW, Bowmanville, Canada, 

3 to 6 p.m. daily. 
49.29, B, VE9BJ, St. John, N. B., 5 to 

10 p.m. 
49.42, B, VE9CS, Vancouver, B.C., Fri. 

12 to 1.30 p.m. 
49.96, B, VE9DR, Montreal, Canada, 8 

to 10 a.m., Sun 1 to 10 p.m. 
NOTE: All times given are approximate 

and subject to change. 
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SHORT WAVE RADIO'S. 

Short-wave Station List 

Block of Calls 

THE following list, conveniently 
arranged alphabetically according 

to call letters, represents practically 
all the short -wave stations of the 
worldl, except amateur, that use voice 
transmissiO)t and are therefore rec- 
ognizable by listeners who do not 
know the code. In most cases the fre- 
quency in kilocycles, the correspond- 
ing wavelength in meters, and the 
location by city are given; the coun- 
try of origin, where it is not obvious, 
may quickly be determined from the 
preliminary list of international call 
letter assignments. Amateur and 
some special experimental calls con- 
sist of the assigned prefix, followed 
by a nu mber and two or three letters. 

Stations listed as "experimental" 
change around a great deal and may 
use code or voice; definite frequen- 
cies cannot be given for them. 

No attempt has been made to in- 
clude operating schedules in this list, 
as a great majority of the stations 
are experimental in nature, and have 
the habit of changing announced pro- 
grams without warning. Up-to-the- 
minute information on the best sta- 
tions of the month is contained in 
another department in this issue. 

For the sake of brevity, a number 
of abbreviations of operating com- 
pany names are used. These are 
RCA, Radio Corporation of Amer- 
ica; GPO, General Post Office; BBC, 
British Broadcasting Corporation; 
CBS, Columbia Broadcasting Sys- 
tem; NBC, National Broadcasting 
Company; GE, General Electric 
Company; ATT, American Telegraph 
& Telephone Co.; MRT, Mackay 
Radio Telegraph Co; MIT, Mass. In- 
stitute of Technology. 

uuuuuuuuuuuuuuwuuuuuunuuuuuuuunuuuuuuumuuuumuuuummuuuuuunnuuuuuunuuununuunuununuuuuuuunnununnuuuuuunummuuumuuuuuuuunuuunuuur 

Country 

List of 
Amateur 

Prefix 

CAA -C'EZ 
CFA -CKZ 
('LA -CMZ 
C'NA -('NZ 
C PA- Cl'Z 
CQA -CRZ 

Chile 
Canada 
Cuba 
Morocco 
Bolivia 
Portuguese colonies: 

Cape Verde Ids. 
Portuguese Guinea 
Angola 
Mozatnbique 
Portuguese India 
Macao 
Timor 

CSA -CUZ Portugal: 
Portugal proper 
Azores 
Madeira 

CA -CVZ Rumania 
CWA -CXZ Uruguay 
CZA -CZZ Monaco 
D Germany 

CE 
VE 
CM 
CN 
CP 

CR4 
CR5 
CR6 
CR7 
CR8 
CR9 

CR10 

CT1 
CT2 
CT3 

CV 
CX 
CZ 
D 

EAA -EHZ Spain EAR 

EIA -EIZ Irish Free State EI 

ELA -ELZ Liberia EL 
ESA -ESZ Esthonia ES 
ETA-ETZ Ethiopia (Abyssinia) ET 
I France (including colonies): 

France proper F 
French Indo -China F1 
Tunis FM4 
Algeria FM 8 

G l'nited Kingdom: 
Great Britain except Ireland G 

GI 
HA 
HB 
HC 
HH 

Republic HI 

IIAA-i IAZ 
1-I BA-I I BZ 
HCA-I-ICZ 
I-1 H A-I-I I-I Z 
H IA-H IZ 
H JA-H KZ 
HRA-HRZ 
H SA-H SZ 
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Northern Ireland 
Hungary 
Switzerland 
Ecuador 
Haiti 
Dominican 
Colombia 
Honduras 
Siam 
Italy and colonies 

HJ 
HR 
HS 

I 

International Call Assignments 
Block of Call. 

Amateur 
Country Prefix Block of Calls 

I.AA -1 NZ 
L(>A -LVZ 
LZA -LZZ 
M 
N 
OAA -OCZ 
OFA -OHZ 
OKA -OKZ 
ONA -OTZ 
OUA -OZZ 
PAA -PIZ 
PJA -PJZ 
PKA -POZ 
PPA -PVZ 
PZA -PZZ 
RAA -RQZ 
RVA -RVZ 
RXA -RXZ 
RVA -RYZ 
SAA -SMZ 
SPA -SRZ 
STA -SUZ 

SVA -SZZ 
TAA -TCZ 
TFA -TFZ 
TGA -TGZ 
TIA -TIZ 
TSA -TSZ 
UHA -UHZ 
UTA -UKZ 
ULA -ULZ 
UNA -UNZ 
UOA -UOZ 
UWA -VGZ 
VHA -VMZ 

Japan 
United States of America: 

Continental United States 
Philippine Ids. 
Porto Rico and Virgin Ids. 
Territory of Hawaii 
Territory of Alaska 

Norway 
Argentine Republic 
Bulgaria 
Great Britain 
United States 
Peru 
Finland 
Czechoslovakia 
Belgium and colonies 
Denmark 
The Netherlands 
Curacao 
Dutch East Indies 
Brazil 
Surinam 
U. S. S. R. ( "Russia ") 
Persia 
Republic of 
Lithuania 
Sweden 
Poland 
Egypt: 

Sudan 
Egypt 

Greece 
Turkey 
Iceland 
Guatemala 
Costa Rica 
Territory of 
Hedjaz 
Dutch East 
Luxemburg 
Yugoslavia 
Austria 
Canada 
Australia 

J 

W 
KA 
K4 
K6 
K7 
LA 
LU 
LZ 

G 
of America W 

OA 
OH 
OK 
ON 
OZ 
PA 
PJ 

PK 
PY 
PZ 
RA 
RV 
RX 
RY 
SM 
SP 

Panama 

proper 
ST 
SU 
SV 
TA 
TF 
TG 
TI 

the Saar Basin TS 
UH 

Indies PK 
UL 
UN 
UO 
VE 
VK 

Country 
Amateur 

Prefix 

VOA -VOZ 
VPA -VSZ 

VTA-VWZ 
W 

XAA-XFZ 
XGA-XUZ 
YAA-YAZ 
YHA-YHZ 
YIA-YIZ 
YLA-YLZ 
YMA-YMZ 
YNA-YNZ 
YSA-YSZ 
YVA-YVZ 
ZAA-ZAZ 
ZBA-ZHZ 

Z KA-Z M Z 

ZPA-ZPZ 

ZSA-ZUZ 

Newfoundland VO 
British colonies and protectorates 

British Guiana VP 
Fiji, Ellice Ids., Zanzibar VPI 
Bahamas, Barbados, 

Jamaica VP2 
Bermuda VP9 
Fanning Id. VQ1 
Northern Rhodesia VQ2 
Tanganyika VQ3 
Kenya Colony VQ4 
Uganda VQ5 
Malaya (including Straits 

Settlements) VS1 -2 -3 
Hongkong VS6 
Ceylon VS7 

British India VU 
United States of America: 

Continental United States W 
under K.) (for others, 

Mexico 
China 
Afghanistan 
New Hebrides 
Iraq . 

Latvia 
Danzig 
Nicaragua 

see 

X 
AC 
YA 
VH 
YI 
YL 

YM 
YN 

Republic of El Salvador VS 
Venezuela VV 
Albania ZA 
British colonies and protectorates 

Transjordania ZC1 
Palestine ZC6 
Nigeria ZD 
Southern Rhodesia ZE1 

New Zealand: 
Cook Ids. 
New Zealand proper 
British Samoa 

Paraguay 
A 

Union of South Africa 

ZK 
ZL 

ZM 
ZP 
ZS 

ZT 
ZU 

SHORT WAVE RADIO 



STATIONS ALPHABETICALLY BY CALL LETTERS 
-C- 

CEC 10,670 kc., 28.12 m. 
15,860 kc.. 18.91 m. 
19,690 kc., 15.24 m. 

CFA 
Santiago, Chile 

6,840 kc., 43.8 m. 
Drummondville, Quebec, Canada 

CGA 4,780 kc., 62.7 m. 
13,340 kc., 22.55 m. 
13,750 kc., 21.82 m. 
9,330 kc., 32.15 m. 

18,170 kc., 16.5 m. 

CM6XJ 
ue 

0 kc., 19.99 m. 
Central Tuinucu, Cuba 

CMCI 6,060 kc., 49.5 m. 
Havana, Cuba 

CNBMC 6,250 kc., 48 m. 

CNR 
Casablanca, Morocco 

8,050 kc., 37.33 m. 
9,300 kc., 32.26 m. 

12,880 kc., 23.38 m. 
Rabat, Morocco, Africa 

CT1AA 6,990 kc., 42.9 m. 
9,600 kc., 31.25 m. 

Lisbon, Portugal 
CT3AQ 11,181 kc., 26.33 m. 

Funchal, Madeira 

DAI? 

DAN 

DFA 

DFB 
DGK 
DGU 
DHC 
DHO 
DIH 
DIQ 
DIS 

-D- 
8,470 kc.. 35.42 m. 

12,400 kc., 24.19 m. 
17,270 kc., 17.37 m. 

Norden, Germany 
11,340 kc., 26.44 m. 

Nordeich. Germany 
4,400 kc., 68.17 m. 

19,240 kc., 15.58 m. 
18,520 kc., 17.12 m. 
6,680 kc., 44.91 m. 
9,620 kc., 31.2 m. 

11,435 kc., 26.22 m. 
20,040 kc., 14.97 in. 
19,950 kc., 15.03 m. 
10,290 kc., 29.15 m. 
10,150 kc., 29.54 in. 

Nauen, Germany 
DJA 9,560 kc., 31.38 m. 

Konigswusterhausen, Germany 
DJB 15,200 kc., 19.73 m. 
DJC 6,020 kc., 49.83 m. 
DJD 11,760 kc., 25.51 m. 

Zeesen, Germany 
DOA 7,230 kc., 41.46 m. 

7,390 kc., 37.8 m. 
4,430 kc., 67.5 m. 
3,620 kc., 82.9 m. 

Doeberitz, Germany 

-E- 
EAJ25 6,000 kc., 50 m, 

Barcelona, Spain 
EAR110 6,980 kc., 43.0 m. 

Madrid, Spain 
EAQ 19,700 kc., 15.23 m. 

10,000 kc., 30 m. 
Alcalda 43- Madrid, Spain 

EHY 10,100 kc., 29.7 m. 
Madrid, Spain 

-F- 
F8KR 3.750 kc., 80 m. 
F8KR 6,660 kc., 45 m. 

Constantine, Algeria 
FBMC 6,875 kc., 43.6 m. 

Casablanca, Morocco 
FIGA 6,000 kc., 49.97 m. 

Tananarive, Madagascar 
6,120 kc., 49.02 m. 
9,230 kc., 32.5 m. 

Paris, France 
12,150 kc., 24.68 m. 
12,150 kc., 24.68 m. 
18,240 kc., 16.44 m. 
19,400 kc., 15.45 m. 
18,240 kc., 16.44 ni. 

St. Assise, France 
20,680 kc., 14.5 m. 

Paris, France 
11,950 kc., 25.12 m. 
19,830 kc., 15.12 m. 
7,770 kc., 38.6 m. 

15,690 kc., 19.12 m. 
15.860 kc., 18.9 m. 

St. Assise, France 

FL 
FLJ 

FOE 
F 0 
FRE 
FRE 
FRO 

FSR 

FTA 
FTD 
FTF 
FTK 
FTK 

FYA 11,705 kc., 25. 6 m. 
FYA 11,905 kc., 25.16 m. 
FYA 15,240 kc., 19.68 m. 

Pontoise (Paris) France 
FZG 12,000 kc.. 24.98 m. 
FZR 16,200 kc., 18.5 m. 
FZS 11,900 kc., 25.02 m. 
FZS 18,310 kc., 16.38 m. 

Saigon. Indo-China 

GAA 
GAG 
GAS 
GAU 
GBB 
GBC 
GBC 
GBC 
GBC 
GBC 

GB,1 
GBK 

GBP 
GBS 

GBU 

GBW 

GBX 

GCA 
GCB 
GCS 
GCU 
GCW 
GDS 
GDW 

GSA 
GSB 
GSC 
GSD 
GSE 
GSF 
GSG 
GSI I 

-G- 
20,380 kc., 14.72 m. 
18,970 kc., 15.81 m. 
18,410 kc., 16.38 m. 
18,620 kc., 16.11 m. 
13,580 kc., 22.09 m. 
17,080 kc., 17.55 m. 
12,780 kc., 23.46 m. 
9,310 kc., 32.22 m. 
8,680 kc., 34.56 m. 
4,980 kc., 60.26 m. 

Rugby, England 
18,620 kc., 16.1 m. 
16,100 kc., 16.57 m. 
9,250 kc., 32.4 m. 

11,490 kc., 26.1 in. 
Bodmin, England 

10,770 kc., 28.04 m. 
18,310 kc., 16.38 m 
12,250 kc., 24.46 m. 
12,150 kc., 24.68 in. 
18,620 kc., 16.11 m. 
22,300 kc., 13.45 m. 
12,290 kc., 24.41 m. 
9,950 kc.. 30.15 m. 

14,480 kc., 20.7 m, 
9,790 kc:, 30.64 m. 

GPO, Rugby, Eng. 
16,150 kc., 18.56 m. 
10,390 kc., 28.86 m. 
9,710 kc., 30.9 m. 
9,280 kc., 32.33 m. 
9,020 kc., 33.26 m. 
9,950 kc., 30.15 m. 
9,800 kc., 30.60 m. 
6,900 kc., 43.45 m. 
4,840 kc., 62.0 m. 

Rugby, England 
6,050 kc., 49.58 m. 
9,510 kc., 31.55 m. 
9,585 kc., 31.29 m. 

11,750 kc., 25.53 m. 
11,865 kc., 25.28 ai. 
15,140 kc., 19.81 m. 
17,770 kc., 16.88 m. 
21,470 kc., 13.97 m. 

BBC, Daventry, Eng. 
G6RX 4,320 kc., 69.44 m. 

Rugby, England 

-H- 
HB9D 7,200 kc., 41.5 m. 

Zurich, Switzerland 
HBF 18,900 kc., 15.78 m. 
HBJ 14,560 kc., 20.6 m. 

Pragins, Switzerland 
HBL 9,595 kc., 31.27 in. 
HBP 7,800 kc., 38.47 m. 

Geneva, Switzerland 
HC1DR 6,382 kc., 47 m. 

Quito, Ecuador 
HC2JSB 8,000 kc., 37.5 m. 

Guayaquil, Ecuador 
HCJB 8,110 kc.. 37.0 m. 

5,714 kc., 52.5 m. 
Quito, Ecuador, S. A. 

HJIABB 5,800 kc., 51.75 in. 
Barranquilla, Colombia 

HJ2ABA 5,880 kc., 51.49 m. 
Tunja, Colombia 

HJ3ABD 7,400 kc., 40.55 m. 
HJ3ABF 6,250 kc., 48.0 m. 

Bogota, Colombia 
HJ4ABB 7,150 kc., 41.6 m. 

Manizales. Colombia 
HJ4ABE 5,930 kc., 5.06 m. 

Medellin, Colombia 
HJ5ABD 6,380 kc., 47.0 m. 

Cali, Colombia 
HJB 7,470 kc., 40.16 in. 
HJ Y 9,930 kc., 30.2 m. 

18,460 kc., 16.25 m. 
HKC 6,270 kc., 47.81 m. 

Bogota, Colombia 
HKF 7,612 kc., 39.14 m. 
HKM 6,660 kc., 45 m. 

Bogota, Colombia 

HKO 

HKX 

HSP2 
HSP 

HVJ 

5,900 kc., 50.8 
Medellin, Colombia 

7,140 kc.. 42.02 
Bogota, Colombia 

9,640 kc., 31.1 
17.750 kc., 16.92 

Bangkok, Siam 
5,970 kc., 50.26 

75,110 kc., 19.84 
15,120 kc., 19.83 

Vatican City, Rome, Italy 

in. 

m. 

m. 
m. 

m. 
M. 
M. 

-I- 
I2RO 11,810 kc., 25.4 m. 

Rome, Italy 
I3RO 3,750 kc., 80 m. 

Rome, Italy 
IAC 8,380 kc., 35.8 m. 

6,650 kc., 45.1 m. 
12,800 kc., 23.45 m. 

Pisa, Italy 
IBDK 11,470 kc., 26.15 m. 
S. S. Elettra (Marconi's Yacht) 
IRW 19,540 kc., 15.25 m. 

Italy 

J 
JB 6,069 kc., 

Johannesburg, South 
J1AA 7,880 kc., 

13,090 kc., 
9,870 kc., 

15,490 kc., 
Tokio, Japan 

-K- 

49.43 m. 
Africa 
38.07 rn. 
22.93 m. 
30.4 m. 
19.36 m. 

K6XQ Experimental 
S. S. Lake Miraflores 

KAZ 9,970 kc., 30.09 m. 
Manila, P. I. 

KDK 7,520 kc., 39.89 m. 
KEJ 9,020 kc., 33.27 in 

Kauhuku, T. H. 
KEL 6,860 kc., 43.7 m. 

Bolinas, Cal. 
KEQ 7,370 kc., 40.71 m. 

Kauhuku, T. H. 
KES 10,410 kc., 28.80 m. 
KEZ 10,410 kc., 28.80 ni 

Bolinas, Cal. 
KGHA 2,506 kc., 119.5 m. 
Portable on snowplow, Wash. 
KGHB 2,506 kc., 119.5 m. 
Portable on snowplow, Wash. 
KGHC 2,506 kc., 119.5 m. 

Police car, Wash. 
KGHD 2,506 kc., 119.5 m. 

Seattle, Wash. 
KGHE 2,506 kc., 119.5 m. 

Snoqualmie Pass, Wash. 
KGHO 1,534 kc., 191.1 m. 

Des Moines, Iowa 
KGJX 1,712 kc., 175.15 m. 

Pasadena, Cal. 
KGOZ 2,470 kc., 121.5 m. 

Cedar Rapids, Iowa 
KGPA 2,414 kc., 124.2 ni. 

Seattle, Wash. 
KGPB 2430 kc., 123.4 in 

Minneapolis, Minn. 
KGPC 1,712 kc., 175.15 m. 

St. Louis, Mo. 
KGPD 2,470 kc., 121.5 m. 

San Francisco, Cal. 
KGPE 2,422 kc., 123.8 m. 

Kansas City, Mo. 
KGPG 2,422 kc., 123.8 m. 

Vallejo, Cal. 
KGPH 2,450 kc., 122.4 m. 

Oklahoma City, Okla. 
KGPI 2,470 kc., 121.5 in. 

Omaha, Neb. 
KGPJ 1.712 kc., 175.15 m. 

Beaumont, Tex. 
KGPK 2,470 kc., 121.5 m. 

Sioux City, Ia. 
KGPL 1,712 kc., 175.15 m. 

Los Angeles, Cal. 
KGPM 2,470 kc., 121.5 rr.. 

San Jose, Cal. 
KGPN 2,470 kc., 121.5 m. 

Davenport, Iowa 
KGPO 2,450 kc., 122.4 m. 

Tulsa, Okla. 
KGPP 2,442 kc., 122.8 m. 

Portland, Ore. 
KGPQ 2,450 kc., 122.4 m. 

Honolulu, T. H. 
KGPS 2,414 kc., 124.2 in. 

Bakersfield, Cal. 

KGPW 2,470 kc., 121.5 m. 
Salt Lake City, Utah 

KGPX 2,442 kc., 122.8 m. 
Denver, Colo. 

KGPY 1,574 kc., 189.5 m. 
Shreveport, La. 

KGPZ 2,450 kc., 122.4 m. 
Wichita, Kans. 

KGTP Various aero 
frequencies 

KGZA 2,414 kc., 124.2 m. 
Fresno, Cal. 

KGZB 1,712 icc., 175.15 m. 
Houston, Tex. 

KGZC 2,422 kc., 123.8 m. 
Topeka, Kan. 

KGZD 2,430 kc., 123 4 ni. 
San Diego, Cal. 

KGZE 2,506 kc., 120 ni 
San Antonio, Tex. 

KGZF 2,450 kc., 122.4 m 
Chanute, Kans. 

KGZG 2,470 kc., 121.5 m. 
Des Moines, Iowa 

KGZH 2.442 kc., 122.8 m. 
Klamath Falls, Ore. 

KGZI 1,712 kc., 175.15 in 
Wichita Falls, Tex. 

KGZJ 2,430 kc., 123.4 m. 
Phoenix, Ariz. 

KGZL 1,712 kc., 175.15 in. 
Shreveport, La. 

KGZM 2,414 kc., 124.2 m. 
El Paso. Tex. 

KGZN 2,414 kc., 124.2 m. 
Tacoma, Wash. 

KGZO 2,414 kc., 124.2 m. 
Santa Barbara, Cal. 

KGZP 2,450 kc., 122.4 m. 
Coffeyville, Kans. 

KGZQ 1,712 kc., 175.15 m' 
Waco, Tex. 

KGZR 2,442 kc., 122.8 m. 
Salem. Ore. 

KGZT 2,470 kc., 121.5 m. 
Santa Cruz., Cal. 

KGZU 2,470 kc., 121.5 m. 
Lincoln, Neb. 

KGZV 2,414 kc., 124.2 m. 
Aberdeen, Wash. 

KGZW 2,458 kc., 122.8 m. 
Lubbock, Tex. 

KGZX 2,414 kc., 124.2 m 
Albuquerque, N. M. 

KGZY 1,712 kc., 175.15 m 
San Bernardino, Cal. 

KIO 
KKH 
KKP 

KKQ 
KKW 
KKZ 
KQJ 

KSW 

KVP á 

KWN 
KWO 
KWU 
KWV 
KWX 
KW Y 
KWZ 

LGN 

LOA 
LSA 
LSA 
LSG 
LSG 
LSL 
LSL 

11,670 kc.. 25.68 in. 
7,520 kc.. 39.89 m. 

16,040 kc., 18.71 m. 
Kauhuku, T. H. 

11,945 kc., 25.1 in. 
13,780 kc., 21.77 m. 
14,150 kc., 21.17 m. 
18,050 kc., 16.61 m. 

Bolinas, Cal. 
1,658 kc.. 180.7 m. 

Berkeley, Cal. 
1,712 kc., 175.15 m. 

Dallas, Tex. 
21,060 kc., 14.24 m. 
15,420 kc., 19.46 m. 
15,350 kc., 19.54 m. 
10,840 kc., 27.67 m. 
7,610 kc., 39.42 m. 
7,560 kc., 39.65 m. 

10,400 kc., 28.8 m. 
Dixon, Cal. 

-L- 
9,600 kc., 31.23 ni 

Bergen, Norway 
9,600 kc., 31.25 m. 
9,890 kc., 30.3 m. 

14,530 kc., 20.65 m. 
19,950 kc., 15.03 m. 
19,906 kc., 15.07 in. 
10,300 kc., 29.12 in. 
21,160 kc., 14.17 m. 

Buenos Aires 
LSM 21,130 kc., 

Monte Grande, Argentina 
(Buenos Aires) 

LSN1 14,530 kc., 
LSN 
LSN 
LSR 
LSX 
LSY 
LSY 
LSY 

14.15 M. 

21,020 kc., 
20,680 kc., 

118,960 kc., 
10,350 kc., 
20,730 kc., 
10,410 kc., 
18,130 kc., 

Buenos Aires 

20.65 ni. 
14.27 m. 
14.5 in. 
15.82 m. 
28.98 in. 
14.47 m. 
28.8 m. 
16.55 m. 
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-N- 
NAA 16,060 kc., 18.68 m 
NAA 12,045 kc., 24.89 m 
NAA 4,105 kc., 74.72 m. 
Arlington, Va. (time signals) 
NPO 8,872 kc., 33.81 in 

Cavite, P. I. (time signals) 
NSS 12,045 kc., 24.89 in 

Annapolis, Md. (time signals) 

-O- 
OCI 18,680 kc., 16.06 ni 
OCJ 15,620 kc., 19.19 ni 

Lima, Peru 
OKI 21,000 kc., 14.28 m. 

Podebrady, Czechoslovakia 
OKIMPT 5,145 kc., 58.31 m. 
OKIMPT 5,170 kc., 58 in. 

Prague, Czechoslovakia 
()PL 20,010 kc., 14.97 in. 
OPM 10,140 kc., 29.58 in. 

Leopoldsville. Belgian Congo 
ORG 19,210 kc.. 15.62 m. 
OR 10,330 kc., 29.04 ln. 

Brussels. Belgium 
OXY 15, i00 kc., 19.6 in. 

Lvngi)v, Denmark 
OX 6.075 kc., 49.4 tn. 
OX Y 9,520 kc., 31.51 ni. 

tikamleback, Denmark 
()'l,7RL 3.560 kc., 84.24 m. 

Copenhagen, Denmark 

PCK 

P('L 
PCV 
PDK 
PDU 
l'DV 

l'Iil 

PK2AG 

PK3AN 

PLE 
PLF 
I'LG 
PL 
PLR 
PLV 
PLW 

PM B 

PMC 
PMN 
PMY 

PPG 
"PU 

-P- 
7,770 kc., 38.6 ni. 

18,400 kc., 16.3 ni. 
16,300 kc., 18.4 m. 
17,830 kc., 16.82 m. 
10,410 kc., 28.8 in. 

7,830 kc., 38.3 m. 
12,060 kc., 24.88 in. 

Kootwijk. Ilolland 
17.770 kc., 16.88 
11,730 kc., 25.57 

Huizen, Holland 
3,156 kc., 95 m. 

Samarang, Java 
6,040 kc., 49.67 m. 

Sourabaya, Java 
18,200 kc., 15.94 
17,850 kc.. 16.8 
15,950 kc.. 18.8 
12,250 kc.. 24.46 
10,630 kc.. 28.2 
9,420 kc.. 31.86 
8,120 kc., 36.92 
9,480 kc.. 31.63 

20,620 kc., 14.54 
5,170 kc.. 58 

18,370 kc.. 16.33 
10,360 kc., 29.25 

5,170 kc., 58.0 
Bandoeng, Java 

11,660 kc., 27.73 
19,270 kc., 15.57 

Rio de Janeiro 
l'RADO 6,620 kc., 45.31 

Riobamba, Ecuador 
PR AG 8,450 kc., 35.5 

Porto Algero, Brazil 
PSA 21,080 kc., 14.23 
PSII 10,220 kc.. 29.35 
PSK 8,190 kc., 36.65 

Rio de Janeiro 

111. 

m. 

-R- 

m. 
In. 

m. 

m. 

m. 
m. 
m. 

RABAT 12,830 kc., 23.38 ni. 
8.035 kc., 37.33 m. 

Morocco 
RAU 15,100 kc., 19.85 in. 

Tachkent, Turkestan 
REN 6,610 kc., 45.38 
RIM 7,630 kc., 39.34 
RKI 7,500 kc.. 39.97 

U. S. S. R. 
RVI5 4,273 kc.. 70.2 m. 

Khabarovsk, Siberia 
RV59 6,000 kc., 50 m. 

Radio Moscow, U.S.S.R. 
RXF 14.500 kc., 20.69 m. 

Panama City, Panama 

m. 
m. 
m. 

SAJ 

SRI 

SUV 

-S- 
6,065 kc., 49.46 

Motola, Sweden 
9,570 kc., 31.35 

Poznan, Poland 
10,050 kc., 29.83 

Cairo. Egypt 

m. 

M. 

M. 

-T- 
TI4NRH 9,675 kc., 31 m. 

Heredia. Costa Rica, C. A. 
TIR 8,790 kc., 34.13 m. 

14,500 kc.. 20.69 m. 
Cartago, Costa Rica 

TGA 14,500 kc., 20.69 in. 
TGW 6.660 kc., 45 in. 

6,180 kc., 48.5 m. 
TGX 5,940 kc., 50.5 in. 

Guatemala City. C. A. 

-U- 
U I G 10,400 kc., 28.8 m. 

Medan, Sumatra 
UOR2 6,072 kc., 49.41 ni. 

Vienna. Austria 

-V- 
VE9AP 6,335 kc., 47.35 m. 

Drummondville, Canada 
VE9BJ 6.090 kc., 49.29 ni. 

St. John, N. B.. Canada 
VE9BY 4,795 kc., 62.56 m. 

6,425 kc., 46.7 m. 
8,650 kc., 34.68 m. 

London, Ontario, Canada 
VE9CA 6,030 kc., 49.75 in. 

Calgary, Alta., Canada 
VE9CF 6,050 kc., 49.59 m. 

6,100 kc., 49.15 m. 
Halifax, N. S., Canada 

VE9CG 6,110 kc., 49.1 in. 
Calgary, Alta., Canada 

VE9CL 5,710 kc., 52.5 m. 
6,147 kc., 48.8 m. 

Winnipeg, Canada 
VE9CS 6,069 kc., 49.43 m. 

Vancouver, B. C., Canada 
VE9CU 6,005 kc., 49.99 m. 

Calgary, Alta., Canada 
VE9DR 11,780 kc.. 25.47 m. 

6,005 kc., 49.96 m. 
Drummondville, Quebec, Canada 
VE9GW 6,095 kc., 49.17 m. 

11,800 kc., 25.42 m. 
Bowmanville, Ontario, Canada 

VE9IIK 6,120 kc., 48.98 ni. 
VE9IIX 6,125 kc., 48.98 m. 

Halifax, N. S., Canada 
VE9JR 11,720 kc., 25.6 m. 

Winnipeg, Canada 
VK2ME 9,760 kc., 30.75 In. 

10,520 kc., 28.51 ni. 
Sydney, Australia 

VK3LR 9,510 kc., 31.55 m. 
5,680 kc., 52.8 in. 

Melbourne, Australia 
VLJ 9.980 kc., 37.59 m. 
VLK 9,760 kc., 30.75 in. 

10,520 kc., 28.51 m. 
Sydney, Australia 

VPD 7,890 kc., 38.0 m. 
Suva, Fiji Islands 

VPN 4,510 kc., 66.5 m. 
Nassau, Bahamas 

VQ7LO 6,000 kc.. 49.5 in. 
Nairobi, Kenya, Africa 

VRT 5,050 kc., 59.42 m. 
10,070 kc., 29.8 ni. 

Hamilton, Bermuda 
VSIAB 7,195 kc., 41.67 m. 

Singapore, S. S. 
VUC 6,110 kc., 49.1 in. 

Calcutta, India 
V W Y 18,540 kc., 17.1 m. 

Poona, India 

-W- 
W1XAB 4,700 kc., 63.79 ni 

Portland. Me. 
W1XAG Experimental 

Police. Providence, R. I. 
WIXAI Experimental 

Tufts College, Medford. Mass. 
W1XAK Experimental 

Westinghouse, Chicopee Falls, 
Mass. 

W1XAL 11,790 kc., 25.45 m. 
W1XAL 6,040 kc., 49.67 m. 
W1XAL 15,250 kc., 19.67 m. 
W1XAL 21,460 kc., 13.98 m. 

Boston, Mass. 
W1XAN Experimental 

Round Hills, Mass. 
W1XAU 1,560 kc., 199.35 m. 
W1XAV 1,600 kc., 187.5 m. 

Boston, Mass. 
WIXAW Experimental 

Tufts College. Medford, Mass. 

W1XAZ 9,570 kc., 31.35 m. 
Westinghouse, Springfield, Mass. 
WIXG 43,000 kc., 6.52 m. 

Boston, Mass. 
WIXJ Experimental 

Harvard U., Cambridge, Mass. 
W1XK Experimental 

Westinghouse, Port. & Mob. 
W1XL 6,040 kc., 49.67 m. 

Boston, Mass. 
W1XM Experimental 

M.I.T. 
Cambridge, Mass. 

W1XP Experimental 
W1XV Experimental 

M.I.T. 
S. Dartmouth, Mass. 

W1XW 41,000 kc., 7.32 m. 
W1XW 51,400 kc., 5.83 in. 
W1XW 60,000 kc., 5.00 in. 
W1XW 400,000 kc., % m. 

A. F. Sise, Milton, Mass. 
W2XAA Experimental 

Bell Labs., Port. & Mob. 
W2XAB 2,750 kc., 109.1 m. 

CBS, New York, N. Y. 
W2XAC 8,690 kc., 34.5 in. 
W2XAD 15,330 kc., 19.56 m. 
W2XAF 9,530 kc., 31.48 m. 

GE, Schenectady, N. Y. 
W2XAK 43,000 kc., 6.52 m. 
W2XAK 48,500 kc., 6.18 m. 
W2XAK 60,000 kc., 5.00 in. 

CBS, New York, N. Y. 
W2XAO 17,850 kc., 16.8 m. 
W2XAR Experimental 

Long Island City, N. Y. 
W2XAV Experimental 

Bell Labs., Port. & Mob. 
W2XAW Experimental 

GE, Schenectady, N. Y. 
W2XBB Experimental 

RCA. New York, N. Y. 
W2XBC 25,700 kc., 11.67 m. 

RCA. New Brunswick, N. J. 
W2XBG Experimental 
Radio Marine, New York, N. Y. 
W2XBI Experimental 

RCA, Rocky Point, N. Y. 
W2XBJ 14,700 kc., 20.27 m. 

Rocky Point, N. Y. 
W2XBL Experimental 

RCA, Port. & Mob. 
W2XBS 2,750 kc., 109.1 m. 

NBC, Bellmore, L. I. 
W2XBT 43,000 kc., 6.52 m. 
W2XBT 48,500 kc., 6.18 m. 
W2XBT 60,000 kc., 5.00 m. 

NBC. Portable 
W2XBW Experimental 
Globe Wireless, Garden City, N. Y. 
W2XBX Plane, Experimental 

Bell Labs. 
W2XC Experimental 
Federal Tel. Co., Port. & Mobile. 
W2XCJ Experimental 

Police, Bayonne. N. J. 
W2XCS Experimental 
W2XCT Experimental 

Police, Eastchester, N. Y. 
W2XCU 12,850 kc., 23.35 m. 
W2XCU 8,650 kc., 34.68 m. 

Rocky Point, N. Y. 
W2XDC Experimental 

RCA, Portable & Mobile 
W2XDJ 21.420 kc., 14. m. 

ATT, Deal, N. J. 
W2XDK Experimental 

Polin, Inc., Port. & Mob. 
W2XDO 17,110 kc., 17.52 m. 
W2XDO 8,630 kc., 34.74 m. 

ATT, Ocean Gate, N. J. 
W2XDT Experimental 

Press Wireless, Port. & Mob. 
W2XDV Experimental 

CBS, New York. N. Y. 
W2XDY Experimental 
W2XDZ Experimental 
Central Hudson Gas & Electric Co. 

Portable 
W2XE 15,270 kc., 19.65 m. 
W2XE 11,830 kc., 25.36 m. 
W2XE 6.120 kc.. 49.02 m. 

CBS, Wayne, N. J. 
W2XEA Experimental 
W2XEB Experimental 
W2XEC Experimental 
W2XED Experimental 
W2XEE Experimental 
W2XEF Experimental 
W2XEG Experimental 
W2XEH Experimental 

Police, Bayonne, N. J. 
W2XEI Experimental 
P. J. Golihofer, Port. & Mob. 

W2XEJ Experimental 
D. B. Whittemore, Yonkers, N. Y. 
W2XEK Experimental 
Knickerbocker Broad. Co., Port. 

& Mob. 
W2XEL Experimental 

Police, Eastchester, N. Y. 
W2XER Experimental 
D. B. Whittemore, Yonkers, N. Y. 
W2XES 34,600 kc., 8.67 m. 

Englewood, N. J. 
W2XF 43,000 kc., 6.52 m. 
W2XF 48,500 kc., 6.18 m. 
W2XF 60,000 kc., 5.00 in 

NBC. New York 
W2XG Experimental 
Bell Labs., Ocean Township, N. J. 
W2XGG Experimental 

Police, Bayonne, N. J. 
W2XJ Experimental 
Bell Labs., Ocean Township, N. J. 
W2XK Experimental 

NBC. New York, N. Y. 
W2XL Experimental 

Bell Labs., Port & Mobile 
W2XM Experimental 
W2XN Experimental 

Bell Labs., Holmdel, N. J. 
W2XO 12,850 kc., 23.35 in 

GE, Schenectady, N. Y. 
W2XP Experimental 

RCA, Riverhead, N. Y. 
W2XR 1,600 kc., 176.5 m. 
W2XR 43,000 kc., 6.97 m. 
W2XR 48,500 kc., 6.18 m. 
W2XR 60,000 kc., 5.00 m. 
W2XS Experimental 
W2XT Experimental 

RCA, Rocky Point, N. Y. 
W2XU Experimental 

Bell Labs., Portable 
W2XV 30,100 kc., 9.97 m. 
W2XV 31,100 kc., 9.65 m. 
W2XV 31,600 kc., 9.49 in. 
W2XV 33,100 kc., 9.06 m. 
W2XV 34,600 kc., 8.67 in. 
W2XV 35,600 kc., 8.43 m. 
W2XV 37,100 kc., 8.09 m. 
W2XV 37,600 kc., 7.98 m. 
W2XV 38,600 kc., 7.77 m. 
W2XV 40,100 kc., 7.48 m. 
W2XV 40,600 kc., 7.38 m. 
W2XV 41,000 kc., 7.31 m. 
D. E. Replogle, Mobile in Auto. 

Clifton, N. J. 
W2XW Experimental 
W2XY Experimental 

Bell Labs., Portable 
W3XAB Experimental 

RCA, Camden, N. J. 
W3XAD 43,000 kc., 6.97 m. 
W3XAD 48,500 kc., 6.18 ni. 
W3XAD 60,000 kc., 5.00 m. 

RCA, Camden, N. J. 
W3XAJ Experimental 

RCA, Camden, N. J. 
W3XAK 2,100 kc., 136.4 m. 

NBC, Portable 
W3XAL 17,780 kc., 16.87 m. 
W3XAL 6,100 kc., 49.15 m. 

NBC, Bound Brook, N. J. 
W3XAM Experimental 

RCA, Port. & Mob. 
W3XAN Experimental 

Harrisburg, Pa. 
W3XAR 34,600 kc., 8.67 m. 

Haverford (Brookline), Pa. 
W3XAU 9,580 kc., 31.32 m. 
W3XAU 9,590 kc., 31.28 m. 
W3XAU 6,060 kc., 49.5 m. 

CBS, Philadelphia, Pa. 
W3XAW Experimental 
W3XAX Experimental 
M. & H. Sporting Goods Co., Port. 
W3XAY 30,200 kc., 9.93 m. 
W3XAY 35,800 kc., 8.38 m. 
W3XAY 41,800 kc., 7.17 m. 
W3XAY 42,200 kc., 7.10 m. 
W3XAY 47,800 kc., 6.27 m. 
W3XAY 48,200 kc., 6.22 m. 
W3XAY 53,800 kc., 5.57 m. 
W3XAY 54,200 kc., 5.53 m. 
W3XAY 60,200 kc., 4.98 m. 
Atlantic Refining Co., Phila., Pa. 

Experimental 
W3XB Experimental 

College Park, Md. 
W3XE 9,580 kc., 31.32 m. 
W3XE 43,000 kc., 6.52 m. 
W3XE 48,500 kc., 6.00 m. 
W3XE 60,000 kc., 3.75 m. 

Philco, Philadelphia, Pa. 
W3XE 8,650 kc., 34.68 m. 

Baltimore, Md. 
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W3XL Experimental 
NBC, Bound Brook, N. J. 

W3XN Experimental 
Bell Labs., Whippany, N. J. 

W3XR Experimental 
Bell Labs., Mendham Township, 

N. J. 
W3XV Experimental 

RCA, Arneys- Mount, N. J. 
W3XW Experimental 

Boonton, N. J. 
W3XX 8,650 kc., 34.68 m. 
W3XZ 4,795 kc., 62.56 m. 

Washington, D. C. 
W4XB 6,040 kc., 49.67 m 

Miami Beach, Fla. 
W4XC Experimental 

Portable 
W4XD Experimental 

Port. & Mob. 
W4XG 8,650 kc.. 34.68 m. 

Miami, Fla. 
W5XC Experimental 

Shreveport, La. 
W6XAC Experimental 
Fred W. Christian, Jr., Portable 
W6XAD Experimental 

San Francisco, Calif. 
WWXAH 2,000 kc., 150 m. 

Bakersfield, Cal. 
W6XAJ Experimental 
W6XAK Experimental 

Globe Wireless, Portable 
W6XAO 43,000 kc., 6.97 m. 
W6XAO 48,500 kc., 6.18 m. 
W6XAO 60,000 kc., 5.00 m. 

Los Angeles, Cal. 
W6XAQ 51,400 kc., 5.83 m. 
W6XAQ 60,000 kc., 5.00 m. 
W6XAQ 400,000 kc., 0.75 m. 

Police, Phoenix, Ariz. 
W6XAR Experimental 
W6XAS Experimental 
Julius Brunton & Sons Co.. 

Port. & Mob. 
W6XBB Experimental 
R. -M. Heintz, Port. in Cal. 
W6XC 41,000 kc., 7.32 m. 
W6XC 51,400 kc., 5.83 m. 
Remler Co., San Francisco, Cal. 
W6XD 27,800 kc., 10.79 m. 

MRT, Palo Alto, Cal. 
W6XF Experimental 
Heintz & Kaufman, Port. in Cal. 
W6XJ Experimental 
Heintz & Kaufman, Port. in Cal. 
W6XP Experimental 
Press Wireless, Portable and 

Mobile 
W6XQ 24,000 kc., 12.48 m. 

San Mateo, Cal. 
W6XR Experimental 

San Francisco, Calif. 
W6XS 2,100 kc., 136.4 m. 

Los Angeles, Calif. 
W7XA Experimental 

Globe Wireless, Ltd., Portable 
W7XAW 2,342 kc., 128.09 m. 

Seattle, Wash. 
W7XC Experimental 

Edmonds, Wash. 
W7XK Experimental 

Seattle, Wash. 
W7XL Experimental 
Northern Radio Co., Portable 

W8XAC 34,600 kc., 8.67 m. 
W8XAC 41,000 kc., 7.31 m. 
W8XAC 51,400 kc., 5.83 m. 
Police, Lincoln Park, Mich. 
W8XAG 8.650 kc., 34.68 m. 

Dayton, Ohio 
W8XAL 6,060 kc., 49.5 m. 

Crosley, Cincinnati, O. 
W8XAN 43,000 kc., 6.97 m. 
W8XAN 48,500 kc., 6.18 m. 
W8XAN 60.000 kc., 5.00 m. 
W8XAN 1,600 kc., 176.5 m. 

Jackson, Mich. 
W8XAS Experimental 
W8XAT Experimental 
V. G. Martin, Rochester, N. Y. 
W8XAY Experimental 
W8XAZ Experimental 

Buffalo Broad. Corp., 
Buffalo, N. Y. 

W8XD Portable 
WBEN, Inc. 

W8XF 
W8XF 
W8XF 

W8XH 

W8XI 
W8XK 

43,000 kc., 6.97 m. 
48,500 kc., 6.18 m. 
60,000 kc., 5.00 m. 

Pontiac, Mich. 
Portable 

WBEN, Inc. 
Experimental 
21,540 kc., 13.93 tn. 

W8XK 17,780 kc., 16.87 m. 
W8XK 15,210 kc., 19.72 m. 
W8XK 11,870 kc., 25.26 m. 
W8XK 9,570 kc., 31.35 m. 
W8XK 6.140 kc., 48.86 m. 
Westinghouse, E. Pittsburgh, Pa. 
W8XL 17,300 kc., 17.34 m. 

Dayton, O. 
W8XL 43,000 kc., 6.97 m. 
W8XL 48,500 kc., 6.18 m. 
W8XL 60,000 kc., 5.00 m. 

Cuyahoga Hts., Ohio 
W8XN 1,600 kc., 176.5 m. 

Jackson, Mich. 
W8XP Portable 
W8XS Experimental 
Westinghouse, E. Pittsburgh, Pa. 

W8XW Experimental 
V. G. Martin, Rochester, N. Y. 
W9XAA 6,080 kc., 49.31 m. 
W9XAA 11,830 kc., 25.36 m. 
W9XAA 17,780 kc., 16.87 m. 

Chicago, Ill. 
W9XAI Experimental 
WQXAJ Experimental 

M ilwaukee, Wis., Portable 
W9XAK 2,100 kc.. 142.9 m. 

Manhattan, Kans. 
W9XAL 2,200 kc., 136.4 m. 

Kansas City, Mo. 
W9XAM 4,795 kc., 62.56 m. 

Elgin, Ill. 
W9XAO 11,840 kc., 25.34 m. 
W9XAO 2,000 kc., 150 m. 
W9XAP 2,100 kc., 142.9 m. 

Chicago. Ill. 
W9XAR Experimental 

Portable & Mobile 
W9XAT 43,000 kc., 6.97 m. 
W9XAT 48,500 kc., 6.18 m. 
W9XAT 60,000 kc.. 5.00 m. 

Dr. G. W. Young. Portable 
W9XAV Experimental 

Press Wireless, Port. & Mob. 
W9XD 43,000 kc., 6.97 m. 
W9XD 48.500 kc., 6.18 m. 
W9XD 60,000 kc., 5.00 m. 

Milwaukee, Wis. 
W9XE 43,000 kc., 6.97 m. 
W9XE 48,500 kc., 6.18 m. 
W9XE 60,000 kc., 5.00 m. 

Marion, Ind. 
W9XF 17,780 kc., 16.87 m. 
W9XF 11,880 kc., 25.24 m. 
W9XF 6,100 kc , 49.18 m. 

NBC, Chicago, Ill. 
W9XG 2,750 kc., 109.1 m. 

W. Lafayette, Ind. 
W9XJ Experimental 
State Univ., Grand Forks, N. D. 
W9XK 2,000 kc., 150 m. 

Iowa City, Iowa 
W9XL 17,300 kc., 17.34 m. 
W9XL 12,850 kc., 23.35 m. 
W9XL 6,425 kc., 46.70 m. 

Anoka, Minn. 
W1OXAA Plane, Experimental 

Bell Labs. 
W IOXAC Experimental 
Milwaukee, Wis., Port. & Mobile 
W1OXAF Experimental 

Larry L. Smith, Portable 
W1OXAG Experimental 
N. Y. Conservation Dept., Port. 

and Mobile 
W1OXAH Experimental 
W1OXAI Experimental 

NBC, Portable and Mobile 
W1OXAJ Experimental 
N. Y. Conservation Dept., Port. 

and Mobile 
W1OXAK Experimental 

NBC, Portable and Mobile 
W1OXAL Experimental 

CBS, Portable and Mobile 
W1OXAM Experimental 
W1OXAN Experimental 
W1OXAP Experimental 

NBC, Portable and Mobile 
W1OXAQ Experimental 
Westinghouse, Portable & Mobile 
W1OXAY Experimental 
Polin, Inc., Portable and Mobile 

W1OXBA Plane, Experimental 
W1OXBB Plane, Experimental 
W1OXBC Plane, Experimental 

Aeronautical Radio Inc. 
W1OXBE Experimental 
N. Y. Conservation Dept., Port. 

and Mobile 
WIOXBF Experimental 
W1OXBG Experimental 
W. G. H. Finch, Portable & Mob. 

W1OXBI Plane, Experimental 
Roland Reed 

W!OXBK Experimental 
W. G. H. Finch, Portable & Mob. 
W1OXE Experimental 

RCA, Portable and Mobile 
W10XI Plane, Experimental 

Aircraft Radio Corp. 
W 10XJ Experimental 

Bell Labs., Portable 
W1OXN Experimental 

NBC, Portable and Mobile 
W1OXT Experimental 

RCA, Portable and Mobile 
W10XX 43,000 kc., 6.97 m. 
W10XX 48,500 kc., 6.18 m. 
W10XX 60,000 kc., 5.00 m. 

RCA, Portable 
W10XY Experimental 

NBC. Portable and Mobile 
W10XZ Experimental 

CBS, Portable and Mobile 
WAEQ Various aero 

frequencies 
Elmira, N. Y. 

WAJ 13,480 kc., 22.26 m. 
Rocky Point. N. Y. 

WBA 190 kc., 1,579 m. 
Harrisburg, Pa. 

WBR 190 kc., 1,579 m. 
Butler, Pa. 

WCK 2,414 kc., 124.2 m. 
Belle Island, Mich. 

WCN 5,070 kc., 59.08 m. 
Lawrenceville, N. J. 

WDX 190 kc., 1,579 m. 
Wyoming, Pa. 

WEA 10,610 kc., 28.28 m. 
WEB 6,940 kc.. 43.23 m. 
WEC 8,930 kc., 33.59 m. 
WEF 9,590 kc., 31.6 m. 
WEL1 8,950 kc., 33.52 m. 
WEM 7,400 kc., 40.54 m. 
WES 9,450 kc., 31.74 m. 
WGN 5,260 kc., 57.03 m. 
WIY 13,870 kc., 21.63 m. 

Rocky Point. N. Y. 
WJL 190 kc., 1,579 in 

Greensburg, Pa. 
WKA 21.060 kc., 14.25 m. 

Lawrenceville, N. J. 
WKDU 1,712 kc., 175.15 m. 

Cincinnati, Ohio 
WKF 19,220 kc., 15.61 m. 
WKF 4,750 kc., 63.21 m. 

Lawrenceville, N. J. 
WKJ 9,590 kc., 31.6 m. 

Rocky Point, N. Y. 
WKK 21,410 kc., 14.01 m. 
WKN 19,830 kc., 15.13 m. 

Lawrenceville, N. J. 
W KU 14,700 kc., 20.27 m. 
WKW 19,020 kc., 15.77 m. 

Rocky Point, N. Y. 
WLA 18,350 kc., 16.35 m. 
WLK 16,330 kc., 18.44 m. 
WLO 21,400 kc., 14.01 m. 
WLO 16,300 kc., 18.4 m. 
WLO 10,540 kc., 28.44 m. 

ATT, Lawrence, N. J. 
WMA 13.390 kc., 22.4 m. 

Lawrenceville, N. T. 
WMB 190 kc., 1,579 m. 

West Reading, Pa. 
WMDZ 2,442 kc., 122.8 m. 

Indianapolis, Ind. 
WMF 14,470 kc., 20.73 m. 

Lawrenceville, N. J. 
WMI 19,850 kc., 15.1 m. 
WMI 9,700 kc., 30.9 m. 

ATT, Deal, N. T. 
WMJ 2,422 kc., 123.8 m. 

Buffalo, N. J. 
WMN 14,590 kc., 20.56 m 

Lawrenceville, N. J. 
WMO 2,414 kc., 124.2 m. 

Highland Park, Mich. 
WMP 

WNA 
WNB 

WNC 
WNC 
WNC 
WND 
WND 
WND 

WOA 
WOB 
WOF 
WOK 
WON 

WOO 

1,574 kc., 189.5 m. 
Framingham, Mass. 

9,170 kc., 32.72 m. 
10,680 kc., 28.09 m. 

Lawrenceville, N. J. 
19,200 kc., 15.6 m. 
14,480 kc., 20.7 m. 
9,750 kc., 30.75 m. 

18,350 kc., 16.35 m. 
13,400 kc., 22.38 m. 
6,753 kc., 44.4 m. 

ATT, Deal, N. J. 
6,750 kc., 44.41 m. 
5,850 kc., 51.26 m. 
9,750 kc., 30.77 m. 

10,550 kc., 28.44 m. 
9,870 kc., 30.40 m. 

Lawrenceville, N. J. 
17,110 kc., 17.52 m. 

WOO 8,550 kc., 35.09 m. 
WOO 6,515 kc., 46.05 m. 
WOO 8.630 kc., 34.74 m. 
WOO 4,750 kc., 63.13 m. 
WOO ' 4,116 kc., 72.87 m. 
WOO 3,124 kc., 96.03 m. 
WOP 19,380 kc., 15.48 m. 

Ocean Gate, N. J. 
WOU 2,590 kc., 115.8 m. 

Green Harbor, Mass. 
WOX 2,540 kc., 118.06 m. 

New York, N. Y. 
WPDA 2,414 kc., 124.2 m. 

Tulare, Cal. 
WPDB 1,712 kc., 175.15 m. 
WPDC 1,712 kc., 175.15 m. 
WPDD 1,712 kc., 175.15 m. 

Chicago, Ill. 
WPDE 

WPDF 

WPDG 

WPDH 

WPDI 

W PDK 

W PDI, 

WPDM 

WPDN 

WPDO 

WPDP 

WPDR 

WPDS 

WPDT 

WPDU 

WPDV 

2,442 kc., 122.8 m. 
Louisville, Ky. 

2,442 kc., 122.8 m. 
Flint, Mich. 

2,458 kc., 122.8 m. 
Youngstown, O. 

2,442 kc., 122.8 m. 
Richmond, Ind. 

2,430 kc., 123.4 m. 
Columbus, Ohio 

2,450 kc., 122.4 m. 
Milwaukee, Wis. 

2,442 kc., 122.8 m. 
Lansing, Mich. 

2,430 kc., 123.4 tn. 
Dayton, Ohio 

2,458 kc., 122. m. 
Auburn, N. Y. 

2,458 kc., 122. m. 
Akron, Ohio 

2,470 kc., 121.5 m. 
Philadelphia, Pa. 

2,458 kc., 122. m. 
Rochester. N. Y. 

2,430 kc., 123.4 m. 
St. Paul, Minn. 

2,470 kc., 121.5 
Kokomo, Ind. 

1,712 kc., 175.15 m. 
Pittsburgh, Pa. 

2,458 kc., 122. 
Charlotte, N. C. 

WPDW 2,422 kc., 123.8 
Washington, D. C. 

WPDX 2,414 kc., 124.2 
Detroit, Mich. 

WPDY 2,414 kc., 124.2 
Atlanta, Ga. 

WPDZ 2,470 kc., 121.5 
Fort Wayne, Ind. 

WPEA 2,458 kc., 122.8 
Syracuse, N. Y. 

WPEB 2,442 kc., 122.8 
Grand Rapids, Mich. 

2,470 kc., 121.5 
Memphis, Tenn. 

1,712 kc., 175.15 m. 
Arlington, Mass. 

2,450 kc., 122.4 m. 
2,450 kc., 122.4 m. 
2,450 kc., 122.4 m. 

New York, N. Y. 
1,712 kc., 175.15 m. 

Somerville, Mass. 
WPEI 1,712 kc., 175.15 m. 

E. Providence, R. I. 
WPEK 2,422 kc., 123.8 m. 

New Orleans, La. 
WPEL 1,574 kc., 189.5 m. 

W. Bridgewater, Mass. 
WPEM 2,470 kc., 121.5 m. 

Woonsocket, R. I. 
WPEP 1,712 kc., 175.15 m. 

Arlington. Mass. 
WPES 2,442 kc., 122.8 m. 

Saginaw, Mich. 
WPET 1,712 kc., 175.15 m. 

Lexington, Mass. 
WPEV 1,574 kc., 189.5 m. 

Portable. Mass. 
WPEW 1,574 kc., 189.5 m. 

Northampton. Mass. 
WPEZ 

m. 

WPEC 

WPED 

WPEE 
WPEF 
WPEG 

WPEH 

m. 

m. 

M. 

m. 

m. 

m. 

m. 

m. 

Miami, Fla. 
WPFA 1,712 kc., 175.15 m. 

Newton, Mass. 
WPFC 2,442 kc.. 122.8 m. 

Muskegon, Mich. 
WPFD 2,430 kc., 123.4 m. 

Highland Park, Ill. 
WPFE 2,442 kc., 122.8 m. 

Reading, Pa. 
WPFG 2,442 kc., 122.8 m. 

Jacksonville, Fla. 
WPFH 2,414 kc., 124.2 m. 

Baltimore, Md. 
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WPFI 2,414 kc., 124.2 m. 
Columbus, Ga. 

WPFJ 1,712 kc., 175.15 nt. 
Hammond, Ind. 

WPFK 2,430 kc., 123.4 in. 
Hackensack, N. 1. 

WPFL 2,470 kc., 121.5 m. 
Gary, Ind. 

WPI'M 2,414 kc., 124.2 m. 
Birmingham, :11:t. 

WPFN 1,712 kc.. 175.15 tn. 
Fairhaven. \lass. 

WPFU 2,470 kc., 121.5 ne, 
Knoxville, Tenn. 

WPFP 2,414 kc., 124.2 m. 
Clarkhurg. \V. \a. 

WPFQ 2,470 kc., 121.5 nt, 
Swarthmore, l'a. 

WPFR 2.470 kc., 121.5 in. 
Johnson City. Tenn 

WPFT 2.-1.12 kc., 122.8 tn. 
Lakeland, Fla. 

WPFU 2.422 kc., 123.8 in 
Portlan(I, \lc. 

WPFV 2.470 kc., 121.5 ni. 
l'av.tucket, R. I. 

WPFX 2,442 kc., 122.8 ni. 
Palm Beach, Nla. 

V1TF7, 2,442 kc., 122.8 in. 
\fianti Beach, Fla. 

WP(;A 2,412 kc.. 122.8 m. 
Bay Cit y, 

WPGß 2,414 kc.. 124.2 nt. 
l'(,rt lluron, 11iclt. 

WPGC 1,5.34 kc., 1.')6 m. 
Sebenecta(Iy, N. Y. 

W pc; D 2.458 kc., 122.8 in. 
Rocktor(I, Ill. 

WP(;E 2,430 kc., 123.4 nt. 
Sheyel,ort, I.a. 

\1"PG F 1,712 kc., 175.15 in. 
l'roviden,e. R. I. 

WP(;(; 2,414 kc., 124.2 m. 
Albany N. V. 

2,43() k(., 123.4 in. 
Portsnnnitle, O. 

2.414 kc., 124.2 m. 
Utica, N. V. 

WP(;K 2,4711 kc., 121.5 rn. 
Cranston, R. I. 

WI'GI, 2,442 kc., 122.8 in. 
Binghanipton, N. Y. 

WPGS 2,414 kc.. 124.2 tn. 
Mineola, N. Y. 

\W P( ;1 

11 I' ( ;.I 

WPPC 1712 kc., 175.15 m. 
Providence R, I. 

WRBII 2,458 kc., 122 in. 
Cleveland, Ohio 

WRDR 2,414 kc., 124.2 in. 
(;rosse I't. Village, Mich. 

WRDS 1,574 ke., 189.5 m. 
E. Lansing, Miett. 

WRUQ 2,470 kc., 121.5 In. 
Toledo, Ohio. 

-X- 
X2GA 7,612 kc., 39.4 m. 

Nuevo Lare(lo, Mexico 
XAM 11,540 kc., 26.0 nt. 

Merida, Yucatan 
XDA 5,857 kc., 51.22 m. 

11,760 kc., 25.5 ni. 
14,620 kc., 20.5 nt. 

XUC 9,400 kc., 31.9 m. 
XE'l'E 9,600 kc., 31.25 tn. 
XEW 6,023 kc., 49.8 ni. 
XIF 6,167 kc., 48.65 tn. 

Mexico City. Mex. 

-Y- 
YNA 14,500 kc., 20.69 m 

Managua. Nicaragua 
YV1BC 6,110 kc., 49.1 nt. 
YV1113MO 6,130 kc., 48.95 in. 
YV1BC 6,120 kc., 49.02 ut. 

Caracas, Venezuela 
YV2AM 14,110 kc., 21.26 m. 

Maracaibo, Venezuela 
YV313G 6,130 kc., 48.9 tn. 

9,510 kc., 31.56 m. 
Caracas, Venezuela 

YVQ 11,690 kc., 25.65 m. 
13,500 kc., 22.48 m. 

YVR 18,300 kc., 16.39 tn. 
Maracay, Venezuela 

ZGE 
Kuala, 

ZL2ZX 
ZL'r 

ZLW 

-Z- 
6,000 kc., 50 m. 

Lumpur, Malay States 
6,060 kc., 49.5 tn. 
7,390 kc., 40.6 tn. 

10,990 kc., 27.3 m. 
12,300 kc., 24.4 ut. 
18,340 kc., 16.35 in. 
10,980 kc.. 27.3 ni. 

Police Stations Alphabetically by Names of Cities 
WWHILE 

/ 
I i I LE the regular alphabetical 
list of stations is the most 

convenient for general reference 
purposes, many readers have asked 
for a special list of the police radio 
stations alone, arranged alphabeti- 
cally according to names of cities. 
This is very useful when a listener 
wants to hunt for a particular city 

and does not know either the call 
letters or the operating frequency 
in advance. The list below is the 
official list issued by the Federal 
Radio Commission, and is therefore 
ac'c'urate and dependable. 

In addition to the frequency in 
kilocycles. the power of each station 
in watts is included. It is sometimes 

desirable to have this information 
as a means of comparing the range, 
signal strength, etc., of different sta- 
tions. To find the wavelength in 
meters of any station, look in the 
regular list for the call letters, which 
are followed by both the frequency 
in kilocycles (kc.) and the wave- 
length in meters (m.) . 

LICENSED MUNICIPAL POLICE RADIO 
STATIONS 

Location 
Call Frequency Power 
Letters (kc.) )watts) 

Akron, ()lrin WPDO 2455 J00 
Albuquerque. N. 711. KGZX 2.111 511 

Arlington. Mass. WPED 1712 1(0) 
Atlanta, t;a. WPDY 2414 150 
Auhturn, N. V. WPDN 2.158 50 
3:ikerti(-1(i, Cal. KGPS 2414 51) 

3altimote, Md. WPFN 2414 50)) 
iay Cit Mich. WPGA 2.1.12 50 
icauneont, Tex. KGPJ 1712 1(1O 

be ken -a k, N. J. WPFK 2430 200 
ierkelec , C:il. KSW 1658 400 
irntinghani..11a. WPFM 2414 15)) 

iiitïalo. N. V. WMJ 2422 500 
'edar Rapids, Iowa KGOZ 2470 50 
hanute, Kans. KGZF 2450 5 

parlotte, N. C. WPDV 2458 5(1 

'pica o, III. WPDB 1712 500 
hi, ago, Ill. WPDC 1712 500 
'hicago, Ill. WPDD 1712 500 

in innati, O. WKDU 1712 500 
larksburg, W. Va. WPFP 2414 30 
leyelan(I, O. WRBH 2458 500 
otfeyville, Kans. KGZP 2450 50 
Obliiihus, (;a. WPFI 2414 5(1 

olunihus, O. WPDI 2430 200 
)allas, Tex. KVP 1712 151 
)avenport, Iowa KGPN 2470 5(1 

)avton, O. WPDM 2430 400 
)Inver, Colo. KGPX 2442 15(1 
)es Moines., la. KGZG 2470 1011 
)(.1 roil, \ii, h. WCK 2414 50(1 
)etroit, Ali, h. WPDX 2414 500 

\\'a iiingtoii, I). C. WPDW 2422 400 
F. l'royi,len, e, R. I. WPEI 1712 50 
l'.I l'a---o, 'Tex. KGZM 2414 100 
Flint. Mich. WPDF 2442 100 
Ft. Wayne, Ind. WPDZ 2470 200 
Freno, ('al. KGZA 2414 100 
(;rand Rapids, Mich WPEB 2442 100 
(;rosse Point Village, 

Mich. WRDR 2414 50 
Highland Park, 

/Mich. WMO 2414 50 
Honolulu, T. II. KGPQ 2450 100 
Indianapolis, 111(1. WMDZ 2442 400 
Jacksonville, Fla. WPFG 2442 100 
Kansas City, 11o. KGPE 2422 400 
Klamath Falls, ()reg KGZH 2442 25 
Knoxville, "reran. WPFO 2470 400 
Kokomo, Ind. WPDT 2470 50 
Lansing, Mich. WPDL 2442 50 

Lexington, Ky. WPET 
Lincoln, Nebr. KGZU 
I .o: Angell-, ('al. KGPL 
Lonl.yille. b e . WPDE 
Meniplii, "Tenn. WPEC 
\lilwaukcc, \ \'i.. WPDK 
\1 inncapolis. Minn. KGPB 
Muskegon, 11i, it. WPFC 
Mineola, N. V. WPGS 
Nev Be(Itor(I. Mass. 

)Fairhaven) WPFN 
New ( )dean., La. WPEK 
Newton. Al ass. WPFA 
New Vork, N. V. WPEE 
New York, N. V. WPEF 
New York, N. Y. WPEG 

( )klahonta City. Oki KGPH 
( )niaha. Nehr. KGPI 
l'asa(lena, Calif. KGJX 
l'awt uckct, R. I. WPFV 
Phila(lelphia. Pa. WPDP 
Phoenix, Ariz. KGZJ 
Pittsburg, l'a. WPDU 
fort huron. Mich. WPGB 
Portland. 11(. WPFU 
Portland. ( )reg. KGPP 
Reacting, l'a. WPFE 
Richmond, Ind. WPDH 
Ro, pester, N. 1'. WPDR 
Rockford, Ill. WPGD 
Saginaw, Mich. WPES 
St. Louis, Mo. KGPC 
St. Paul, Minn. WPDS 
Salem, Oreg. KGZR 
Salt Lake City, Utah KGPW 
San Diego, Cal. KGZD 
San Francisco, Cal. KGPD 
San Jose, Cal. KGPM 
Santa Barbara, ('al. KGZO 
Santa (lui. ('al. KGZT 
Seattle, Wash. KGPA 
Sioux City, la. KGPK 
Somerville, Mass. WPEH 
Swarthmore, Pa. WPFQ 
Syracuse, N. V. WPEA 
Tacoma, Wash. KGZN 
Toledo, Ohio WRDQ 
Topeka, Kans. KGZC 
Tulare, Cal. WPDA 
'Pulsa, Okla. KGPO 
Vallejo, Cal. KGPG 
Waco, Tex. KGZQ 
Wichita, Kans. KGPZ 
Wichita Falls, Tex. KGZI 
Woonsocket, R. I. WPEM 
Youngstown, O. WPDC 

1712 500 
2,170 50 
1712 500 
2442 200 
2470 400 
2450 50(1 
2430 400 
2442 50 
2414 200 

1712 100 
2430 100 
1712 50 
2450 400 
2450 400 
2450 500 
2450 250 
2470 400 
1712 400 
2470 50 
2470 500 
24M) 100 
1712 400 
2414 50 
2422 100 
2442 500 
2442 100 
2442 50 
2458 200 
2458 50 
2442 50 
1712 500 
2430 500 
2442 25 
2470 100 
2430 100 
2470 400 
2470 50 
2414 100 
2470 50 
2414 250 
2470 100 
1712 100 
2470 50 
2458 400 
2414 100 
2470 200 
2422 50 
2414 150 
2450 100 
2422 7.5 
1712 50 
2450 250 
1712 50 
2470 50 
2458 150 

CONSTRUCTION PERMITS ISSUED FOR 
MUNICIPAL POLICE STATIONS 

Call Frequency Power 
Location Letters (kc.) (watts) 
Aberdeen, Wash. KGZV 2414 .50 
Albany, N. Y. WPGG 2414 100 
Binghamton, N. Y. WPGL 2442 150 
Cranston, R. I. WPGK 2470 50 
llammond, Ind. WPFJ 1712 100 
Lakeland, Fla. WPFT 2442 50 
Lubbock, Tex. KGZW 2458 50 
Miami, Fla. WPFZ 2442 100 
Palm Beach, Fla. WPFX 2442 50 
Portsmouth, O. WPGI 2430 50 
Providence, R. I. WPGF 1712 150 
San Bernardino, Cal. KGZY 1712 50 
Shreveport, La. WPGE 2430 50 
Utica, N. Y. WPGJ 2414 100 

LICENSED STATE POLICE STATIONS 
Iowa 

Des Moines KGHO 1534 400 
Massachusetts 

Northampton WPEW 1574 

W. Bridgewater WPEL 1574 

Framingham WMP 1574 

Michigan 
WRDS 1574 E. Lansing 

New York 
So. Schenectady WPGC 1534 

Pennsylvania 
Butler WBR 190 300 
Greensburg WJL 190 500 
Harrisburg WBA 190 300 
W. Reading WMB 190 300 
Wyoming WDX 190 300 

Texas 
San Antonio KGZE 2506 500 

Night -500 
Day 1100 
Night -500 
Day 1100 
Night -500 
Day 1100 

Night -1000 
Day 5000 

Night -500 
Day 1000 

CONSTRUCTION PERMITS FOR STATE 
POLICE STATIONS 

Washington 
Portable & Mobile KGHA 
Snowplow No. A232 
Portable & Mobile KGHB 
Snowplow No. A227 
Portable & Mobile KGHC 
State police car 
Seattle KGHD 
Snoqualmie Pass KGHE 

2506 

2506 

2506 

2506 
2506 

10 

10 

10 

50 
50 
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`,,,,ERE is the ideal in S.W. Receiver for beginners) It is available in two 
models -the Uni- Shielded "Two" and Uni- Shielded "Three ". Either 

gives remarkable performance but because of its lower price the Uni- Shielded 
"Two" will prove the more popular. This set has been purposely designed 
to have high r.f. sensitivity in order to bring in hard -to -get foreign stations. 
It brings a new thrill to short wave fans! There is nothing tricky about the 
tuning or control regeneration of this simplified set. 

Self- Shielding alNew Feature! 
The design of the Uni- Shielded 
"Two" is such that the chassis itself 
provides effective shielding of the 
tubes and for the parts beneath the 
chassis. Thus a minimum of parts 
are required. No wonder the Uni- 
Shielded "Two" is compact, rugged 
and economical to build) 

Amazingly Low in Price 
Ordinarily one would expect per- 
formance such as is obtainable with 
the Uni- Shielded "Two" only from a 
much more expensive receiver. The 
unique, simplified design plus elim- 
ination of all unnecessary parts 
make this one of the most inexpen- 
sive yet efficient S.W. Receivers yet 

developed. Complete kit of parts 
for the Uni -Shielded 
"Two ", less coils and $5%5 
tubes 

Set of Tubes $1.93 
Complete Set of 4 Coils, $1.35 15 to 200 meters 

Also Available in 3 Tube Model 
It features the same simplicity of construction 
but because of its greater power the "Three" 
brings in stations more easily than the "Two "! 
The complete kit of parts For the Uni -Shielded 
"Three ", less coils and 87.45 
tubes 

Set of Tubes 82.90 
Complete set of 4 coils, S 15 to 200 meters..... 1.35 

HOLESALE RADIO SER VICECOc. 
app Sixth Aven Be,nNew York, N.Y 

ve 219 Central Anue.. Newark, N.J. 

We Are Short Wave Headquarters 
No matter what you want in Short Wave, we have it. Condensers, coils, 
converters, crystals,receivers,kits,antenna systems and all replacement parts! 
All made by leading Short Wave Manufacturers- NATIONAL, HAM - 
MARLUND, LAFAYETTE, LYNCH, TRUTEST, etc. Buy from the 
largest organization of its kind in the wcrld at LOWEST WHOLESALE 
PRICES! 

Wholesale Radio Service Co., Inc. 
100 Sixth Avenue, N. Y. C. Dept. S.W.R. -34 
Gentlemen: Send me kit of parts less coils and tubes for: 

Uni- Shielded "2" @ $5.75. Uni- Shielded "3" C $7.45. 

Name 

Address 

City State 

Single Side Band Phone Signals 
side -band transmission, as the suc- 
cess of this method of transmission 
is dependent on a complete knowl- 
edge of these underlying principles. 

Modulation is the process of im- 
pressing voice vibrations upon a 
carrier of constant frequency and 
amplitude so that the carrier am- 
plitude is made to vary between 
certain maximum and minimum 
limits, these limits being determined 
by the "depth of modulation." in 
Fig. 1 is shown a carrier having a 
constant amplitude, A. (This car- 
rier. for illustrative purposes might 
represent an antenna current of 
constant amplitude, A.) 

The carrier wave of a station is 
t simple sine wave -a periodic 
variation of intensity in antenna 
current, for instance -the peak 
value of which is constant. It is 
this portion of the wave that con- 
tains about 2/3 of the energy of 
the transmitter and which I recom- 
mended removing together with one 
of the side -bande. 

Now this current is said to be 
either modulated or not modulated, 
depending upon whether or not the 
amplitude is constant or varying. 
The current shown in Fig. 1, is an 
unmodulated current, since it has a 
constant amplitude, A. If, now, 
this constant current is made to 
vary between certain limits, or 
above and below the amplitude A at 
some other definite frequency, the 
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current is said to be a modulated 
current, as the constant amplitude 
A is now varied above and below 
its original value by a new value B, 
as shown in Fig. 2. 

An anlysis of the curve of Fig. 2 
will show that, when modulated, the 
amplitude of the antenna current at 
the transmitter -and at the re- 
ceiver, for that manner -varies 
above and below the value it has 
when not modulated -when it has 
no voice or music impressed on it. 
The amount of variation above and 
below the average value is repre- 
sented by B. 

Here is where the Masters of 
Logic enter the picture. By a jug- 
gling of trigonometry, the varying 
amplitude wave may be considered 
as being the same as three separate 
and distinct entities : (1) the car- 
rier which we discussed before, (2) 
a current which has a frequency 
equal to the carrier plus a frequency 
equal to the variation in amplitude 
of the carrier, and (3) a current 
which has a frequency equal to that 
of the carrier minus a frequency 
equal to the variation of the ampli- 
tude. If the frequency of the car- 
rier is w, and the frequency of vari- 
ation of the carrier is w,,, then 
the three separate currents which 
may be considered as existing are 
w, w+wo, and w -w,,. 

The two bands of high frequen- 
cies w-j-wo and w -w,,, which ex- 
tend on either side of the carrier 
frequency w,,, are called the side 
bands. The band having a higher 
frequency than that of the carrier 
is known as the upper side -band, 
and the one having the lower fre- 
quency is called the lower side -band. 
These two bands of high frequencies 
are generated in addition to the 
carrier frequency when the process 
of modulation takes place in the 
circuit. During the process of modu- 
lation, the voice frequencies corn - 
bine with the carrier frequency in 
such a manner that the entire band 
of audio frequencies are raised in 
the frequency scale to new positions 
adjacent to the carrier frequency, as 
explained above. It is to be under- 
stood that the voice components con- 
sists of a large number of complex 
wave vibrations of different ampli- 
tudes and frequencies and for this 
purpose can be said to lie between 
the limits of 100 and 5000 cycles per 
second. 

To illustrate the above para- 
graphs, assume a transmitter in 
which the oscillator is tuned to 100 
kilocycles (100,000 cycles). Then 
wo, the carrier frequency, will be 
equal to 100,000 cycles. If this car- 
rier were modulated in some man- 
ner by a single frequency tone from 
another source, such as a 400 -cycle 
note from an audio oscillator, then 
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The Famous 
HAMMARLUND "PRO" 
REPLI\ ER \IAV NOW BE OBTAINED 
in a number of models, to fit the needs of 
both short -wave enthusiasts and transmittin 
amateurs. 
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Q$111.72 $11.86 extra 
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GENERAL RADIO 
arry a complete stock of General Radio 

al ts, including the new Unit Panels and 
. cessories, as illustrated in last month's 
advertisement. 11 rite for bulletin . \',,. 935. 

Experimenters ever \o.here are taking to 
TR I I'I.ETT \11 '1-ERS like a cluck takes to 
water. A complete line of quality service 
equipment is also ;t 'ail;tble at la,v prices. 
'Fake the 1179 perpetual tester for example. 
Eor the first time a complete service labora- 
tory in one oak case. All necessary voltage, 
current and resistance measurements, shield- 
ed two range oscillator, out- 
put meter -uul a complete se- 
Iex-tive analyzer panel. Abso- 
lutely nothing else to buy at 

4.66 
.1 bon, d...emliing the cuolplcfe line of TrìphIt 
u,, te 41111 t,,t in.abvunr uta will br gladly fur - 
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ALL WAVE RECEIVERS 
\Ve have been watching the trend of the broadcast 
rich! toward this I>'pe of rerviver and alter thorough 
investication heouIily feral llinenal ZI ?V IT11 No. '!Ss 
Io ear non- amateur short vNave friends. List price 
$a complete. A\'rile for deseri lit ivI folder. 

The WING 5 Meter Transceiver 
is hceumimg increasingly popular. Light weight. 
compact size and simplicity make it 

@@ / 
idea I for portable or automotive use. p 8.25 
\ \'ill lanes {I 
lirard I Spe matched impedance antenna caimplct.' 
$2.50. 

SPEAKER SPECIALS 
Wright 1)et'oster Ii" dynamic speaker, 
with '! ',, u o ohm field and Pentode out- 
put Iransformer 
VV'rtrhl IteCtislel' - midget dynamics with 31100 
ohm field and pentode output transformer $2.25. 

$2.75 

The Radio Amateur has found it convenient 
to shop at I,El {I)S. Only quality mer- 
chandise at wholesale prices. 
We do not publish a catalog; quotations 
on all short wave equipment furnished by 
return mail. 
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:7/teHomo ofPA410 

45 -G Vesey Street, New York City 
New York Headquarters For Short Wave and 
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the three component frequencies 
produced in the plate circuit of the 
modulating circuit would consist of : 

Component No. 1 equal to wo or 
100,000 c.p.s. 

Component No. 2 equal to w-}- 
or 100,000+400 or 100,400 

.11.s. 
Component No. 3 equal to w -tw, 

or 100,000 -400 or 99,600 c.p.s. 
Analyzing the Results 

Analyzing these results further, 
it can be seen that only two terms 
contain the modulation frequencies. 
The other term represents only the 
carrier. Whether the carrier is 
modulated or not, this term remains 
the same. The carrier frequency, 
therefore, contains in itself no in- 
telligence. It is merely the reser- 
voir for the power necessary to 
transmit intelligence in the side 
bands. Also, it can be seen that 
either one of the two side bands 
(upper or lower) contains in itself 
all the intelligence of the original 
modulating signals. It is possible, 
therefore, to eliminate or suppress 
both the carrier and one side band 
and still transmit a wave (remain- 
ing side band) containing all the 
intelligence necessary for successful 
communication. 

If, now, the carrier only were 
suppressed at the transmitter, and 
another (local) oscillator at the re- 
ceiving station generated a carrier 
into the receiver of exactly the same 
amplitude and frequency as the sup- 
pressed transmitting carrier, then 
the incoming side bands would com- 
bine with the local carrier, and the 
received currents would now be ex- 
actly the same as if the original 

carrier had been transmitted. The 
receiver cannot discriminate be- 
tween the local carrier and the 
original carrier, so that reception 
will take place in a normal manner. 
The local carrier combines, or beats, 
with the received side bands and 
produces frequencies equal to the 
difference betwen the local carrier 
and the voice components, produc- 
ing, after detection, the original 
modulating signals. 

It can also be seen that if only 
one side band were transmitted 
(either upper or lower), exactly 
the same received signal would be 
secured, which in itself contains all 
of the original intelligence, and at 
the same time occupies only one - 
half of the frequency band. This 
explains the advantage of using 
suppressed -carrier single side -band 
transmission in congested areas. 

Oscillator Frequency 

It might be mentioned at this 
point that the frequency of the local 
oscillator is not as critical in single 
side -band transmission as in 
methods where both side bands are 
transmitted. A difference of about 
50 cycles can be tolerated between 
the original and local carrier fre- 
quencies in single side -band trans- 
mission without appreciable distor- 
tion of the received signals. 

These past few paragraphs ex- 
plained the principles outlining the 
necessity of a local oscillator at the 
receiving station to generate a car- 
rier frequency having substantially 
the same amplitude and frequency 
of the carrier which was suppressed 
at the transmitting station. 

The Uni -Shielded Short -Wave 
(Continued from page 17) 

low -power foreign stations, but there 
is nothing tricky about the tuning 
or the control of regeneration. 

In constructing the receiver, the 
four sockets are mounted first. Then, 
the jack J1, plate choke L3, tuning 
condenser C6, and switch SW1 are 
mounted on the front panel. As men- 
tioned above, the jack must be in- 
sulated from the panel by fiber wash- 
ers. The twin binding posts, BP1, 
BP2, and the antenna tuning con- 
denser Cl are mounted on the rear 
panel. Adjustment of Cl is made 
from the rear of the set. 

The r.f. choke L2 is fastened be- 
neath the chassis between the sockets 
provided for L1 and V2. The other 
small parts, which include carbon 
resistors and mica and cartridge 
condensers, are soldered in place 
while the set is being wired. In 
proceeding with the wiring, the grid 
circuits should be wired first, then 
the plates, next the filaments and 
finally the various bypass condensers. 
The positive filament terminals of 
the tube sockets may be grounded 
directly to the chassis -also the 

Three 

ground terminal BP2, the spring 
contact of jack J1, and the returns 
of the bypass condensers. The A 
plus lead of the cable is also ground- 
ed to the chassis, as well as one end 
of the volume control potentiometer 
R4. The diagram shows the wiring 
to the bottoms of the tube sockets. 

After the wiring is completed and 
checked, the cable should be con- 
nected to the batteries in prepara- 
tion for the initial test. Tubes, ear- 
phones, and one short -wave coil are 
plugged in and antenna and ground 
are connected. The coil covering the 
band up to 200 meters should be used 
for the first test. The regeneration 
control R4 is turned until . the de- 
tector tube oscillates. Then a sta- 
tion whistle is tuned in. A slight 
adjustment of the antenna tuning 
condenser soon determines the con- 
denser position for best reception, 
for the particular antenna being 
used. Turning back the regenera- 
tion control slightly to the point just 
before the set "spills over" clears 
up the whistle and brings in the de- 
sired station, loud and clear. 

SHORT WAVE RADIO 



The Army Amateur Radio System 
(Continued front page 19) 

disaster. Since the Red Cross or- 
ganization is broken down into three 
zones, namely, the Eastern, Midwest, 
and Pacific zones, each with its own 
headquarters, Army Amateur Radio 
stations are also assigned to these 
three headquarters. Each radio sta- 
tion operator establishes and main- 
tains liaison with his Red Cross rep- 
resentative. He is fully informed as 
to the part he is to play in disaster, 
relief, and has prepared and on hand, 
ready to fill in on a moment's notice 
with the essential information, mes- 
sages and reports to be transmitted 
as radiograms to the zone head- 
quarters in case of a disaster. 

When Disaster Strikes 
When disaster strikes a section of 

our country the district nets in the 
affected area are "alerted," as well 
as the state and corps area and Army 
stations together with any others 
that are essential to establish the de- 
sired communication for the dis- 
aster. When the number of stations 
within the affected area is sufficient, 
they are assigned to specific tasks, 
such as Red Cross messages, press 
dispatches, personal messages of in- 
quiry and assurance, etc. 

To train and qualify a thousand 
amateur radio operators scattered 
throughout the country to work ef- 
ficiently under such conditions re- 
quires that they be extremely well 
drilled in routine operation and 
thoroughly familiar with the normal 
methods to be followed and also have 
a personal "operating acquaintance" 
with the other operators with whom 
they must work. Weekly drills are 
conducted each Monday night. At 
this time each net functions and mes- 
sages are exchanged between sta- 

tions within the net and between 
nets. In addition to this, the Army 
station in Washington sends out a 
message addressed to all Army ama- 
teurs which each station is required 
to copy and acknowledge receipt of to 
its corps area signal officer. Also the 
corps area sends out a message for 
all stations within the corps area. 
These general messages usually con- 
tain information of general interest 
to all members or instructions to 
them. 

The volume of traffic handled by 
some of the stations runs quite high. 
Particularly is this true of the corps 
area and Army stations, which are 
required to relay all of those going 
out from or in to their nets. The 
very nature of the work means that 
the station operators have a regular 
traffic load for their stations, thus 
providing an interest factor and at 
the same time affording them a 
wonderful opportunity to improve 
their ability as an operator. 

Membership Requirements 

Membership in the Army Amateur 
Radio System is open to any Ameri- 
can citizen who holds a valid amateur 
station and operator's license and 
who further is the owner and opera- 
tor of an amateur radio station 
(transmitting and receiving) , who 
signifies a willingness to keep all as- 
signed schedules in conformity with 
the purpose of the system, and who, 
further, is willing to abide by such 
rules and regulations as may be pro- 
mulgated from time to time. Any 
radio amateur meeting the above 
qualifications who is desirous of be- 
coming a member should make appli- 
cation to his corps area signal officer. 

Clarifying Some Radio Terms 

T0 avoid confusion in the minds 
of our readers, we wish to clarify 

certain words and terms used on 
practically every page of the mag- 
azine. The notorious looseness of 
radio terminology which has been 
prevalent for the past few years is 
giving way to increasing accuracy, 
so all users of radio apparatus 
should acquaint themselves with the 
correct forms. 

Coils having the property of elec- 
trical inductance are specifically re- 
ferred to as inductors. Devices hav- 
ing the property of capacitance are 
correctly called capacitators, although 
the older name condensers is likely 
to stick for quite a while. Devices 
having the property of resistance 
are logically resistors. 

In most handbooks the antenna 
is defined as the entire radiating 
or intercepting system of wires, of 
which the aerial and ground are sep- 
arate components. The tendency in 
the past has been to consider 

antenna and aerial as synonyms, al- 
though correctly the latter is ac- 
tually only part of the former. Of 
course, where the ground plays no 
important part in the transmission 
or reception -as is the case with 
Hertzian antennas -the aerial wires 
by themselves constitute the an- 
tenna. This is a rather fine distinc- 
tion which need not bother anybody. 

Newcomers in the short -wave field 
are apt to refer to all short -wave 
transmitters as "broadcasting sta- 
tions." This is definitely wrong. 
Stations like GSA, DJC, Radio 
Colonial, Radio Roma, Moscow, 
W8XK, W2XAF and W2XE are 
legitimate relay broadcasting sta- 
tions, because they transmit actual 
programs on a more or less regular 
basis. However, police, amateur, air- 
plane and airport, and trans -oceanic 
radio- telephone stations are not 
broadcasting stations but communi- 
cating stations, their messages be- 
ing directed to specific receiving 
points. No amateur or airplane sta- 
tion ever "broadcasts" ; it transmits. 
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KIATHOINIAIL 
SHORT WAVE PRODUCTS 

Type BM -3 in. Dial 
This little 3" Dial matches the 
well known NATIONAL Type B 
Dial in appearance. and like it 
has the famous Velvet- Vernier 
Drive with fixed ratio. It is 
especially suitable for compact 
receivers and other radio equip- 
ment where space is limited. 

List Price, $2.50 

Short Wave Condensers 
Fifty -two models! All em- 
body the basic National fea- 
tures of insulated bearings, 
constant impedance pigtails, 
Isolantite insulation and non - 
resonant aluminum plates. 

National R39 Coil Forms 
Made of the ultra low -loss material 
R -39, National Coil Forms insure sta- 
bility, maintain calibration. Both sizes 
are designed for best form factor and 
lowest R.F. Resistance. The Standard 
Coil Form (4, 5 or 6 prong) is 41 /2, 
in diamter, 21/4" long. List Price is 
$.75 each. The Midget Coil Form (4 
prong only) is 1" in diameter, 1%" 
long and Iists for $.50. 

Low -Loss Coil and Tube Sockets 
A point which is often overlooked in ultra high -frequency receiver and transmitter design is the 
efficiency of coil and tube sockets. Suitable for either standard sub - 
panel or base -board mounting. 
Made in standard 4 -. 5 -, 6- and 
7 -prong styles as well as in special 
6 -prong for National coils. List 
Price, $.60. 

National Short Wave Choke Type R -100 
Isolantite mounting, continu 
ous universal winding in four 
sections. For pigtail connec- 
tions or standard resistor 
mountings. For low powered 
transmitters and all types of 
high frequency receivers. 

List Price, $.75 

cl l 

Coupling Impedance - 
Type1S -101 

For coupling output of detector to 
audio amplifier tube. Response uni- 
form between 75 and 5000 cycles. 
Inductance of plate choke - 700 
Henries. Gives two or three times 
as much amplification as resistance 
coupling. 

List Price, $5.50 

National Grid Grip 
This remarkably convenient 
little Grid -Grip is easy to 
operate, never works loose, 
makes continuous electrical 
contact. Eliminates possi- 
bility of loosening cap on 
tube when removing lead. 
Two sizes, for broadcast 
tubes (List Price $.05) and 
for large tubes, such as the 
872 (List Price $.10) 

Send for the Free National Catalogue No. 220 

Mail the coupon below for the National General 
Catalogue No. 220. Its sixteen pages describe a 
complete line of quality parts for the amateur 
and constructor. List prices are subject to 40% 
discount when purchases are made through au- 
thorized National Company distributors. 

NATIONAL COMPANY. INC. 
61 Sherman Street 
Malden, Massachusetts 

SWR-3-34 

Gentlemen: I enclose 6c in stamps to cover mailing 
costs of your General Catalogue No. 220. Please mail 
it at once to the address below. 

Name 

Address 
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McMurdo Silver 

MASTERPIECE II 

10 -570 METERS 

prod. d greatest all -wave 
receiver by engineering uni- 
versities, broadcast executives 

and explorers. 

Admiral Byrd is using Masterpiece II in 
the Antarctic . the Engineer of a 
lireat Eastern University Ivrites, "Mas- 
terpiece II is my ideal come true" . . . 

Iiria(lcast Executives prefer \laster- 
pi, ce II for their own use, because of 
It lower noise level and consequent bet- 
ter reception of far (listant stations. 
Many unique features such as band 
spread tuning, built in beat note oscil- 
lator. Write for complete details and 
particulars of 10 -day trial, money -back 
guarantee offer. 

McMURDO SILVER, INC. 
1 751 Belmont Ave., Chicago, U. S. A. 

New Offer Makes Success EASY! 
I'll train you for Radio's biggest op- 
portunitiss- Broadcasting,Television, 
Talking Pictures, Aviation, Radio, 
etc. -and you won't have to pay for 
your training until after you are out 
in the field. Never before has such an 
amazing offer been made. It's your 
chance. Mail coupon for full details 
now 1 

Real Shop Training at COYNE 
You learn Radio right -by actual 
aerk on actual equipment, not by 
books. Coyne has produced hundreds 
of Big -Pay Radio Men. Spend 10 
weeks In the Great Coyne Shops and 
luallfy for a good job yourself! Free 
Employment Servlee to graduates 
brings quick results, -many earn 
while learning. Mall coupon for facts. 

Coyne Electrical & Radio Schools 
5uo S. Paulina, Dept. 24 -5K, Chicago, III. 

COUPON BRINGS DETAILS! 

GoodlobsQUICK 
"1 made $3 a day be- 

fore going to Coyne. 
After graduating, 
you helped me get 
Radio job paying $66 

week." F.J. Coyer, 
N.Y. "I easily paid 
for Coyne Training 
after I finished, due 
to extra pay learn on 
this fine Radio job." 
Geo. Pattison, W. 
Va. "Didn't know 
a thing about Radio 
until I went to Coyne 
-now hold good Ra. 
dio job and have just 
note raise." Gordon 
Flewell, Minn. 

B.C. LEWIS, Pros. 

Founded 1895 e 
FREE Book! 

H. C. Lewis, Pros., CovnoSehools. 1Vr sex e 500 s. Paulina. Dept. 244K, Chicago, III. ' 
fiend me your latest Free Book on Radio " Big 
and Coyne Shop Training. and tell me ODDORTUNITY'. 
all about "Pay After Graduation" offer. RADIO This does not obligate me in any way. 

>,ame .,t 'fS' 

_address 

City State 
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Hum Difficulties 
(('oufii''ied front page 29) 

u:cillator voltage being impressed 
directly on the grid of the second 
detector. A double -tuned i.f. trans- 
former will remedy this defect by 
supplying the additional attenuation 
required. 

Another source of hum which acts 
in much the same manner is that 
due to coupling from the oscillator 
because of insufficient filtering in 
the plate and screen leads from the 
oscillator. 

Usually hum which is present only 
on tuning in a signal is called 
"modulation hum," If the incoming 
power line has not been filtered the 
signal may be fed into the rectifier 
tube, where it is modulated with the 
rectified hum voltage and then re- 
radiated or carried to the antenna or 
input system of the receiver. A 
filter will correct this condition. 

When large signals are applied to 
the receiver the grid of the input 
tube may be driven positive during 
part of the cycle grid. The remedy 
for hum arising from this source is 
to insert sufficient attenuation be- 
tween the input system and the in- 
put of the first tube. 

The foregoing suggestions are the 
results of extensive investigations 
which have been made during the 
past season on many universal type 
radio receivers that have come to 
our attention. In general, improve- 
ments in set performance have been 
realized by making adjustments sim- 
ilar to those discussed in this article. 
-Hygrade Sylvania Corp. 

Byrd Notes 
(Continued from page 15) 

information therein contained for 
his own benefit or for the benefit of 
another not entitled thereto : Pro- 
vided, That this section shall not 
apply to the receiving, divulging, 
publishing, or utilizing the con- 
tents of any radio communication 
broadcast or transmitted by ama- 
teurs or others for the use of the 
general public or relating to ships 
in distress." 

Of course, there is nothing wrong 
in listening in on short -wave signals 
of any kind, as by their nature, no 
radio transmissions are particularly 
secret. However, listeners are cau- 
tioned against calling up their local 
newspapers and telling them what 
they hear over the air. The KJTY- 
U.S. transmissions are regarded as 
point -to -point communications, and, 
therefore, fall within the scope of 
Section 27. The Columbia Broad- 
casting System has been flooded 
with requests for verifications on 
KTJY and, of course, it is unable 
to supply these because the inter- 
cepted transmissions may have been 
tests, expedition business, or point - 
to -point transmissions of addressed 
material. 

Curing Hand Capacity 
HAND capacity effects some- 

times appear unexpectedly 
in receivers using metal 
chassis and panels. This 

trouble can usually be traced to 
careless wiring insofar as the radio - 
frequency circuits are concerned. 
Instead of depending on the whole 
chassis and panel as the common 
"ground" lead, it is desirable to bring 
all r.f. leads that require grounding 
to a common screw on the chassis, 
preferably a few inches back of the 
panel. Indiscriminate "grounding" 
at the most convenient mechanical 
points, which was practiced in many 
early t.r.f. and superheterodyne 
short -wave receivers, is now known 
to be responsible for mysterious ef- 
fects that manifested themselves as 
uncontrollable oscillation, tuning 
interlock between apparently de- 
coupled circuits, and general receiver 
instability. 

Probably the most annoying re- 
sult of careless r.f. grounding of this 
kind is dial noise. The dial mechan- 
ism has been found to form an actual 
loop circuit paralleling a sensitive 
tuning circuit, and slight changes in 
the resistance of the dial, due to the 
friction- actuated members, therefore 
produce horrible grating sounds. 
Lubrication of the dial is just as 
likely to aggravate the trouble as to 
cure it. 

With Bartlett in the Arctic 
(Continued from page 9) 

frequency and at this point, Mr. 
Moe had difficulty in contacting the 
New York stations, although every- 
one else was easily communicated 
with. 

Mr. Moe stated that between July 
21st and August 10th, when there 
was three hours of twilight and the 
nights began to get longer, 20 -meter 
reception was excellent. 

Although the temperature was, as 
might be expected, exceedingly low, 
Mr. Moe stated that it in no way 
effected reception. He made a special 
note of the effect of the Aurora 
Borealis. He noted that when this 
appeared, and his description of this 
weird act of nature was an interest- 
ing one, -"They were like blueish 
clouds of streaks, constantly shim- 
mering," there was not a bit of noise. 
However, when the effect was me- 
dium, the signals died out completely. 
This is in contrast to many theories 
and reports made. Most of the listen- 
ing on which all the above reports 
are based was done between the 
hours of 6 and 9:30 p. m. 

An interesting point was brought 
to my attention by Mr. Moe regard- 
ing the water used for batteries. Ice 
was used. Mr. Moe explained that 
when water is frozen, salt disap- 
pears, consequently providing not 
only fresh battery water but excel- 
lent drinking water. 

SHORT WAVE RADIO 



FREE FORDSON 
CATALOG of RADIO 
VALUES 
Any Set 
30 -Day 
Trial 

All models guaranteed: 
long and short wave; 

all -wave supers; AC -DC; bat- 
tery; 6 and 32 volt; all- electric 
car radio, etc. Month's trial 
FREE. See remarkable values 
in new catalog. Write$A.A[ 
today. Prices ..77 997 

FORDSON RADIO MFG CO. 
Dept. 3, 4184 Oakman Blvd., Detroit,'Mich. 

Tickler Polarity 
Many experimenters, when con- 

necting up a regenerative circuit, 
try connecting the tickler first one 
way and then another in an attempt 
to determine which is correct. 

Remember, the end of the tickler 
coil which concides with the corre- 
sponding end of the secondary goes 
to the B+. That is, if the two coils 
are wound in the same direction, and 
if the beginning of the secondary is 
the grid, then the beginning of the 
tickler winding is the B+. If the 
two coils are wound in the opposite 
direction (hardly ever done), then 
the end of the tickler is B +. 

A Tip on Selectivity 
The selectivity of a number of 

stages of r.f. or i.f. amplification is 
the product of the number of stages 
and the selectivity of one of them, 
provided that the selectivity of each 
is the same. Selectivity curves are 
multiplied, not added, to obtain the 
total selectivity. 

Lining I. F. Amplifiers 
When lining up an i.f. amplifier, 

do not rely on maximum noise -as 
many do -as the peak. If you use 
a modulated oscillator, you will find 
that maximum oscillator response 
and maximum noise do not occur at 
the same place. The first gives the 
greatest signal, the latter the great- 
est noise. 

Keep Arrestor Clean 
Dust has a tendency to drift into 

"some types of outdoor lightning ar- 
restors ; remember this when testing 
an aerial installation. 

Southern Exams 
Southern examinations for all 

classes of radio operator licenses will 
be held in the Civil Service Room, 
Federal Building, Winston -Salem, 
N. C., on Saturday, February 3rd, 
1934. The examination will be held 
in two sessions beginning at 1 p.m. 
and 7 p.m. All applicants for ama- 
teur class A, commercial, and radio - 
telephone examinations must appear 
at 1 p.m. Edward Bennett, Room 17, 
Custom House, Norfolk, Va., is In- 
spector in charge.. 

Unique Tube 
Characteristics 

(Continued from page 13) 

the exhaust period. Therefore, this 
type of blue haze is in no way detri- 
mental to the operation of these 
tubes. 

Gas is a blue haze which is usually 
confined to the vicinity of the plate 
and filament structure. Its presence, 
when of large content, affects the 
operation of a receiver to the extent 
that erratic performance is notice- 
able. Gassy tubes should always be 
replaced with new tubes. 

Testing for the above conditions 
can be best accomplished by actual 
operation in a receiver. It is not 
necessary to test for the blue glow 
evident in types 82 and 83, since this 
is characteristic of these two types 
of tubes. 

When in doubt as to the blue con- 
tent of other types of tubes, a sure 
test can be made by using a magnet 
next to the bulb. A gassy tube will 
not be affected in any way by the 
presence of the magnet, while the 
fluorescent glow, which has no effect 
on the performance of the tube, will 
shift about as the magnetic field is 
shifted. -Hygrade Sylvania Corp. 

Learning The Code 
Many short -wave listeners become 

interested in the numerous code sta- 
tions they hear, and eventually they 
decide to learn the code, so that they 
may be able to "copy" the mysteri- 
out dots and dashes. This is a com- 
mendable idea, for, as remarked pre- 
viously in SHORT WAVE RADIO, a 
knowledge of the code greatly in- 
creases the enjoyment one can ob- 
tain from a short -wave receiver. 

"The full Continental Code, which 
is universally used for all radio -tele- 
graph transmission, appears in many 
radio textbooks. It is quite practic- 
able for a person to study the code 
all by himself, as many stations send 
slowly enough to provide the be- 
ginner with plenty of practice. 

The whole trick in learning the 
code is to think of the characters as 
"dits" and "dashs," not as dots and 
dashes. To memorize the character 
A, for instance, mumble to yourself, 
"Dit -dah, dit -dah, dit -dah" over and 
over until you involuntarily say dit- 
dah whenever you see the letter A, 
and your brain automatically reg- 
isters A when the dit -dah sound ap- 
pears in a radio transmission. Go 
through the whole alphabet this way, 
taking a few characters at a time 
and forming simple words with 
them. 

It is a good idea to learn how to 
send as well as to receive. Simple, 
effective code practice sets can be 
bought very cheaply, and will pro- 
vide a lot of fun. The manipulation 
of a telegraph key is known in radio 
parlance as "pounding brass," for 
the reason that all such keys are 
made of brass. 

When Seeking a Radio School 
Consider RCA Institutes . . . 24 years 
old . . an institution recognized as an 
important factor in the radio industry. 

The beginner who seeks instruction in any 
branch of radio will find courses designed 
for him . either at the Resident Schools 
in New York and Chicago or the RCA 
Institutes Home Study courses. 

Resident Schools are fully equipped- := conveniently located -low weekly tuition 
rates. 

FEATURES OF RCA INSTITUTES 
HOME STUDY COURSES 

Extension courses for home study on convenient 
"HO obligation" plan. Examination and tech- 
nical advisory services. Free post -graduate 
practical training at resident school with mod- 
ern equipment under instructing engineers. 

Write for Catalog 

RCA Institutes, Inc. 
Dept. SR -3 

75 Varick Street, New York 

1154 Merchandise Mart, Chicano 

An Indispensable Tester 
MULTITESTER 

Voltmeter Ohmmeter 
Milliammeter 

The ucw model 401 
Vlultitc.,ter is indis- 
pensable for testing 
any sort of circuit, 
whether it be In the 
service or short -wave 
fields. It can never 
become obsolete! 
Triple Range Ohmmeter 
-measures from h 
to 2.000,000 ohms In 
steps of 0- 2000 -200,- 
000- 2,000,000 ohms. 

Four Range Voltmeter 
sensitivity, 1000 ohms 
per volt in steps of 0- 
5 -50 -250 -750 volts. 

Triple Range Milliammeter 
in steps of 0 -5 -50- 
250 ma. 

This tester, equipped w' It safety automatic selector 
switches, 2% accuracy, finely etched panel, with all self - 
contained batteries and de Luxe test prods $20.00 is yours for 
List Price $37.50 
In knockdown kit form (less batteries $15.00 and test prods) 
List Price $27.50 

Send for free descriptive bulletin 
Use the new 2" and 3" moving coil Beede meters - 
A.C. and D.C. Voltmeters, Ammeters and NIilliammeters. 

Send for free Bulletin. 

RADIO CITY PRODUCTS CO. 
48 West Broadway, New York, N. Y. 

Dept. SWRI 

®MIN = =II MEE 

ALL -WAVE AIR SCOUT 
ONLY SET OF ITS KIND IN THE WORLD 

THIS powerful little set 
1 brings in all standard 

broadcast stations and also 
police calls, amateur calls, foreign stations, code 
and trans -Atlantic phone conversations. Pow- 
ered by inexpensive batteries. Available in Kit 
form. Patented terminal color coding feature 
eliminates need for wiring diagram. Red is 
connected to reel, black tc black, etc., and set 
is ready to operate. Used by thousands of Boy 
Scouts. Designed by H. G. Cisin, inventor of 
A.C.-D.C. circuit. 
Complete Kit with Tube, Earphone, TwoeM 
Coils- nothing else to buy except bat - 
tertes postpaid 

Assembled, wired and ready to use -$5.95 
postpaid. 

SPECIAL OFFER: Valuable data on ALL - 
WAVE RECEIVER sent upon receipt of 10e to 
cover handling costs. 

L., ALLIED ENGINEERING INSTITUTE 
Suite 542 -A, 98 Park Place. New York. N. Y. 

i 
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WANTED!! Fringe Howl and Dead Spots 
By ALFRED A. GHIRARDI 

Author of the "Radio Physics Course" 
GREAT many short -wave re- 

ceivers are troubled with a 
condition known as fringe 
howl, or threshold oscilla- 

tion. When the regeneration is in- 
creased just under the point where 
the tube acts as an oscillator, the 
receiver breaks into an audio howl. 
This condition is caused by radio - 
frequency disturbances which have 
found their way into the audio 
amplifier. It is not usually trouble- 
some with one stage of amplifica- 
tion, but when two stages are used, 
the receiver becomes unmanage- 
able. 

Increasing the amount of regen- 
eration will stop it, and taking the 
tube completely out of oscillation 
will stop it, but since the most sen- 
sitive point by far is just under 
oscillation, and since the noise is 
usually of an extremely annoying 
character, it is very desirable to 
remedy it if possible. One common, 
simple method of eliminating it is 
to shunt about a 100,000 ohm resis- 
tor (commonly of the grid -leak 
type) across the secondary of the 
first audio- frequency transformer. 
If a 100,000 -ohm grid leak is suffi- 
cient to stop the howls, it will be 
found that it does not cause any 
appreciable loss in amplification, and 
the circuit seems to remain exactly 
as it was before the addition of the 
resistance, except that the "fringe 
howl" has stopped. 

Short \I ace Kann, .%nrtcurs and 
Coaunercial Operators, \\liu can ap- 
preciate the necessity of a genuine 
T. R I . Pre-selector stage, an efficient 
dry . , , o il sy sltne, a well- l.alanceel 
Sul ,ire -nit and many other im- 
p... cis found only in 
tl. . Sus built POSTAL 
INti IA; \ \ J I11N.\I.. Nine tube super- 
he! I - 14 t 10 meters -Band- 
si,i, ...,i,.m 1,t4 Sold directly 
from our laboratory. 

(' %l'T. IL I.. IIALL 
One I . lied owners of 
the Po, I %I. 1 \7I:I(, 'l'ION.11, says, 
"I ant ' to pick up foreign 
sta time, I n er heard before. .lust 
the i ln , I Short-Wave Superhetero- 
dyne. 1.:,sis and Amateurs have been 
waiting for." 

IRON CLAD GUARANTEE 
n days- trial in your own 

ho,, i:ire not convinced that the 
YO, I' V I. I ATERN.ITION:U. is the 
fin. -I Ali Agave receiver that money 
can buy, you may return it for a 
full refund. You are to be the sole 
judge of its performance. 

SEND FOR CIRCUIT I)1.1(;N:1M 
Send a 3c stamp immediately for 

our special offer circuit diagram, lay- 
out of parts. complete illustrated 
folder and proof of foreign loud 
pealcer reception 

II 

Postal Radio 
H. L ST. 

NEW YORK 

IBERTY 

, N. Y. 

N RA 

WOULD YOU PUT 
BICYCLE TIRES 

On Your 
Car? 

It's Equally Foolish to Operate 
Your Radio With a Poor ̀ Aerial 

No radio can be bettor 
than its .aerial. 

LYNCH 
Antenna Systems 

eliminate up tu 90% of the 
Interference down to 10 or 
12 meters. More stations- 
more volume -loss "static." 
Mott will be astounded by 
the noise -tree results on all 

_bands. 

Lynch "No -Stat" Antenna System, Q 
for broadcast band V /oo 
Lynch "Short Wave" Antenna c 
System Complete Kit s6.00 
Lynch "All- Wave" Antenna Sys- CC 

tem Complete Kit s 
Jf your Jobber, Dealer or Serviceman cannot 
supply you, order direct from us. 

01.10; 1)E CtIPTIvlt FOL MN ON REQUF:NT 

LYNCH MANUFACTURING CO., INC. 
S1 VESEY STREET . NEW YORK, N. Y. 

Makers of the Famous Lynch Resistors 
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Dead Spots in Tuning 

Many owners of short -wave re- 
ceivers are troubled by the fact that 
at certain dial settings so- called dead 
spots, or narrow frequency bands, 
exist, over which either the receiver 
cannot be made to regenerate at all 
by means of the regeneration con- 
trol, or an unusually large increase 
in its setting is necessary. These 
dead spots are caused in a variety of 
ways, and they may also be elimi- 
nated if their cause and nature is 
thoroughly understood. 

A "dead spot" on the tuning scale 
of a receiver means simply that at 
the frequency corresponding to that 
dial setting, there exists a condition 
which causes the feedback to be re- 
duced and the receiver does not 
oscillate properly. For the purpose 
of studying "dead spots," a regen- 
erative receiver may be considered 
simply as an oscillator. Any oscil- 
lator can produce only limited power 
up to a certain point. Beyond this 
the output drops rapidly, and finally 
the oscillator ceases to operate. 

Resonance Absorption 

Any circuit tuned to resonance 
with an oscillator absorbs energy 
from it. If this absorption is too 

great for the power of the oscillator 
considered, the latter cannot oper- 
ate properly. This is the reason for 
the "dead spots" on the dial of a 
short -wave receiver ; there are tuned 
circuits which absorb power at those 
frequencies. One of the offending 
circuits is usually the antenna cir- 
suit of the receiver. The antenna, 
with its coupling coil, is tuned by 
its total antenna -ground capacity to 
a definite frequency, determined by 
the values of inductance and capa- 
city in the antenna circuit. If these 
values are such that the "natural 
frequency" is the same as that to 
which the regenerative receiver is 
tuned, the antenna circuit absorbs 
energy from the oscillating detector 
circuit, and the oscillator will "plop" 
out of oscillation, simply because it 
can no longer supply the total power 
required to keep it oscillating plus 
that being absorbed from it by the 
tuned antenna circuit. Under this 
condition, no oscillations can be pro- 
duced ordinarily, or else a large in- 
crease in the setting of the regenera- 
tion control is necessary. 

The regeneration control, however, 
has a limited range, and cannot be 
increased very far before its entire 
range has been covered, so that the 
receiver will no longer oscillate. 

Antenna at Fault 

The antenna system causes dead 
spots also at the harmonics of its 
natural frequency; but these are less 
pronounced and not so disagreeable, 
because the regeneration control 
setting need be increased only 
slightly for these. Dead spots may 
also be caused by resonance in the 
r.f. choke used in the plate circuit of 
the detector itself or by apparatus 
near the receiver. It is possible to 
obtain dead spots from choke coils 
or tuned circuits near the receiver; 
it is not necessary for a circuit to 
be closed upon itself in order to pro- 
duce a "tuned" circuit, 

Assuming that all apparatus has 
been removed from the immediate 
vicinity of the receiver, let us con- 
sider various means for removing all 
dead spots from the dial. Since a 
dead spot is caused by resonance, it 
will, in general, be possible to elimi- 
nate such resonance by detuning the 
circuit causing the trouble. It is 
possible not to remove a dead spot 
entirely, but to shift it to some fre- 
quency which is not covered by the 
receiver dial. In the case of dead 
spots caused by the antenna circuit, 
a variable condenser of the 23 plate 
midget type (.0001 mf.) connected 
in series with the antenna circuit 
will usually permit of shifting the 
dead spot to another frequency each 
time. In sets employing plug -in 
coils, the dead spot may reappear 
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when a different coil is plugged into 
the receiver ; but if the series con- 
denser in the antenna circuit is 
variable, the dead spot can again be 
shifted outside the new tuning 
range. In the case of an r.f, choke 
causing a dead spot, turns of wire 
may be added to or removed from 
the choke to shift its natural 
resonance frequency and the dead 
spot. 

Why the Dome -Shaped 
Radio Tube? 

WITH 
all radio tubes, including 

the older types used mainly as 
replacements, now dressed in dome - 
shaped envelopes, the question may 
well be asked, "Why the dome -shaped 
bulb ?" The answer to that question 
is as follows: 

One of the factors in adopting the 
dome -shaped bulb was the possibility 
of supporting the mount at the top 
through the use of a large mica disc 
fitting into the dome tightly enough 
to support the elements at this point. 
This improvement made the tubes 
less sensitive to change in character- 
istics when subjected to shocks such 
as occur in shipping tubes in the 
sockets of radio receivers. However, 
the problem of a satisfactory fit be- 
tween the horizontal mica disc and 
the walls of the bulb was a difficult 
one because of variations in bulb di- 
ameter, which cannot be controlled 
with the degree of uniformity neces- 
sary to prevent development of rat- 
tles caused by the mica striking 
against the glass. 

Several of the more important 
types of tubes are now being made 
with mica vertical end pieces 
mounted on the usual horizontal or 
top mica spacer, these vertical mem- 
bers being shaped to permit suffi- 
cient spring to compensate for varia- 
tions in the dome diameter. This 
innovation has been particularly sat- 
isfactory in the case of power output 
tubes such as Type 42. It has also 
been applied to some of the R.F. 
tubes and will be adopted to other 
types as soon as practical details of 
construction are worked out. Tests 
on tubes incorporating the new con- 

, struction show that they are particu- 
larly resistant to damage caused by 
severe blows or shocks, the small 
resilient mica pieces acting as buf- 
fers and protecting the tube ele- 
ments. With this construction 
nothing short of breaking the bulb 
causes any damage to the tube. 

* * * 

Don't Drop Phones 

Some radio experimenters do not 
seem to realize that earphones con- 
tain permanent magnets, and that 
permanent magnets will lose their 
magnetism if they are jarred vio- 
lently. Therefore, be careful about 
dropping phones. 
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"HELLO AMERICA!" ®` = 
The supreme thrill of hc,u ing this call regularly is yours with 
the new compact LEOTO\ Ill A.C.* SHORT WAVE SET. 

This set, designed by one of the foremost short wave engineer, 
in America, and engineered to the exacting standards of tilt. 

LEOTONE LABORATORIES, can be installed in your motor 

boat or auto. 
A few of the outstanding features of the LEOTONE A.C. are : 

Vertically mounted condensers -for extreme compactness 

Heavy shielding -insuring stable operation 
Horizontal tuning dial -crakes tuning easier and more 

convenient 

Day after day this set brings in Italy, Germany, Spain. 

England and many other countries. Write us for cir 

cuit diagram and further details. 

dtrenstons 9" .r "." .r 8" 10.M 

63A DEY (STREET 

LEOTONE RADIO CO. NEW YORK, N. Y. 

,l \l 
d.. I1.1 

1 

. '.1. 
1-I 1,\ \ I.I Y., II 

l.Irl, Kit ..M1i ,...I .il+ ' ;,i rnrn+ 

Choppy Signals 
THE reception of voice or music 

signals on the short waves is 

sometimes accompanied by a peculiar 
chopping or wavering effect which 
resembles rapid fading but it is too 
consistent to be classified as fad- 
ing. In most cases this will be found 
due to interference from a high- 
speed radio- telegraph or picture 
transmitting station on a closely 
neighboring wavelength. 

Radio signals that sound very 
much like the noise produced by a 
wad of newspaper held against the 
blades of an electric fan are usually 
television or still picture images in 
electrical form. If the signals are 
heard about 100 meters, they may 
safely be classified as television ; 

below 100 meters as picture trans- 
mission. Sooner or later the voice 
of an announcer will break into the 
television signals, but communica- 
tion on the still picture channels is 
invariably done in the dots and 
dashes of the Continental Code. 

Incidentally, there is no way the 
amateur can reproduce "still" radio 
pictures, as special, highly expensive 
apparatus, owned only by RCA, is 
required. Anyway, these pictures 
are not "broadcast," but are directed 
at particular stations, and therefore 
they fall in the same category as ad- 
dressed radio messages. 

New Pre- Seleetur .si .Amplifier 
fro r 

NATIONAL Flt -7_t Sc Flt\ -.% 

Gives increased selectivity and sensitivity. 
Price. completely wired including one 
coil (specify which amateur 8 ] f.Op 
band desired). Price. net, 

Extra coils, euch 83.60 
IL .l.PPE 4 ONIP:tNY 

46 CORP11III.I. (BOSTON. MISS. 

Dif.un 11:01111IIIIIIIIIIIIMMTIM . _ MRmmmmllL;m07119."'nRIiR[:.nminm` 

SHORT WAVE 
EXCHANGE 

Have you some apparatus to sell or swap, 
or some special service to offer to other 
short -wave fans? Take advantage of 
the low rates of this department to reach 
other "hams". Only 5 cenb per word 

i for amateurs, 8 cenb per word for manu- -' 
i facturen or dealen. Name, initial and 
} address each count as one word. Not 

less than 10 words accepted. Cash, 
money order or U. S. postage stamps 

1 must accompany all advertisement. 
Please write clearly. 

49 METER RECEIVER: Shielded 
coils as specified in this issue, 
$6.00 per set of four. Complete 
receivers constructed. J. A 
Worcester, Jr., 159 South Street. 
Middletown, N. Y. 

FOR SALE : Marlin Model 39 lever 
action calibre .22 repeating rifle, 
take down type. Beautiful walnut 
stock. Fired less than 100 times, 
in gun crank condition. With 
canvas case, complete, $14. R. 
Hertzberg, c/o SHORT WAVE 
RADIO, 1123 Broadway, New York, 
N. Y. 

FOR SALE: 30- henry, 100 ma. 
AmerTran filter choke, type 85.1, 
$1.50 plus mailing. AmerTran 
deluxe second stage audio trans- 
former, $1.50. National type 
VKCC full vision dial, never used, 
$1.50. Baldwin loud speaker unit 
only, no horn, new condition, ideal 
for small short -wave receiver, 
$1.00. Jewell 0 -15 volt. A.C. 
voltmeter, small type, flush mount- 
ing, brand new, $1.50. Weston 
type 267 milliammeter, 0 -100 mils. 
Completely encased, lies flat on table. 
Highly accurate needle indicator, 
with mirror reflector, a bargain at 
$3.50. A. A. Dolid, 5101 -39th 
Avenue, Long Island City, N. Y. 

CONDENSERS : Cardwell-Variable- 
types ; 3 model 164 B, each $2.50; 
2 model 503, each $3.25 ; 1 type 
512 B with mycalex supports for 
5 meter at $6.50; 2 type 123 B, 
each $2.25; 2 type 412 B, mycalex 
supports for 5 meter, each $2.50; 3 

type 402 B, $1.15; 3 type 408 B, 
$1.40. R. H. Odwak, 250 E. 7th 
Street, Brooklyn, N. Y. 
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SHORT WAVE SETS 
The Best Values .. Dollar 
for Dollar.. on the Market 

ALAN ACE 
110r. A.C. -D.C. S.W. (15 to 200 Meters) 

3 Tubes- 6F1 -43 -2525 

Absolutely quiet Built -In Power Supply 

Front panel plug -in coils; speaker 
outlet and field supply phone jack 
on front panel; completely shielded 
ln black erackle, hinged cuver 
metal cabinet. 
Complete. in(I. 4 roils (15- 

200 ii.), les, till. -; $1x_9.5 

Set A returns tube: 3.95 

1 {it aith blueprints 13.95 

Broadcast coil 1.49 

New! THE BYRD 

.. 
Verified World 

Wide Reception 

ALAN PRIZE WINNER 
A.C. -D.C. S W. IS to 200 Meters) 

,,.erred latest type 
I.. ;u1,1 _.7.:. Iubes. Provision 

for head phones and speaker. 
Complete. less tubes, in i eh 

er5kle -finish cabinet. As- 
sembled, wired, tested, ready 
to plug in $12.95 

Fit of RCA or Arcturus tubes 
to match 3.75 

Complete kit of parts, in- 
eluding 4 coils 10.55 

Rroadeast eoiI for covering 
2011 to 5110 meters .90 

"25 V. A.C. or .D.('. Adaptor 1.77, 

it. r 71n1 ink 
b, huy. :44 It, 1r, ai l',no,d, 

1.11ck 
l,, 1.1r1,1 "t 4-uil,.,rt:r- 2511 m- Coin. - 

FFlvae 1,,Gr.,lun,., Lbupnu4, h rdture wire $5.75 
S.t of and q,larantr..d tubes $1.95 

ALAN 
INTERNATIONAL T.R.F. 

119v. A.C. -D.C. S.W. 115 -200 Meters) 
4 tubes: 2 -73's, 1 -43 and 1 :5Z5. 
Built-in power supply : additional 
plug -in roil. other specifications 
Sault. as :Van Arc. Complete 
r1udtn;;: 
4 coils, 15 -200 m $24.95 
Set Arcturus tubes 4.95 
Complete kit With blue- 

prints 21.25 
Pair broadcast. coils 2.7 

ACE and INTERNATIONAL also available for straight A. C. 110 and 200 D. C. 2 and 6 V. battery operation. 
WRITE TODAY FOR FULL PARTICULARS 

ALAN RADIO CORP 83 CORTLÁN T ST.Dept3S.W.R NEW YORK CITY 

Want to Subscribe? 
You will find a large, 
coni'enient coupon 

on page 48. 

GA UNIT PANELS 

(1R unit -panel consti uction is a simple and eco- 
nomical method of apparatus assembly. with 
only tl e simplest of tools you get the fine appear- 
ance and good mechanical construction found only 
in custom -built jobs. The above illustration shows 
what can be done; or better yet, read Editor 
liertzberg's story in the February issue of SHORT 
\V AYE: RADIO. 

Write for a complete description 
containing dimensioned draw- 
ings. Ask for Bulletin 934 -5 ?. 

GENERAL RADIO COMPANY 
CAMBRIDGE, MASSACHUSETTS 

Class A, B, or C 
-Which? 

PROBABLY more confusion ex- 
ists in the minds of experi- 
menters regarding the purpose 
of class A, B, and C amplifiers 

than about any other tube con- 
nection. What seems to be more 
appreciated is the results of the 
connections rather than the pur- 
pose of the connections themselves. 
For instance, every one knows -or 
at least realizes -that Class A am- 
plifiers give undistorted output and 
excellent tone quality. Transmitting 
amateurs are familiar with classes 
B and C connections, since their 
work utilizes these modes of connec- 
tion to a greater extent than that 
of the receiving amateur. 

The strange part about the entire 
situation is that there is no definite 
line of demarcation between classes 
A and B amplifiers; in fact, during 
the last year and a half, an inter- 
mediary type has been adopted called 
class A prime, but let us begin at 
the beginning and see if we can clear 
up this situation without becoming 
too technical or too involved. 

Class A Amplifiers 

A tube is said to be operating as 
a class A amplifier when the form 
of the output current variations are 
identical with the form of the input 
signal. A study of this definition 
will show that so long as this sim- 
ilarity obtains, the tube is a class A 
amplifier. 

Let us see under what conditions, 
then, similarity of plate current 
fluctuation and signal voltage can 
exist. If. the grid voltage -plate 
current curves of tubes designed for 
class A operation are studied, it will 
be found that the curve is a straight 
line over a certain portion of the 

characteristic. Now, if the grid bias 
without signal is so adjusted that 
the operating point is at the mid- 
point of this straight portion, and 
furthermore, if the magnitude of 
the signal voltage is so adjusted that 
its extremities do not raise the bias 
beyond the straight portion of the 
characteristic, then class A amplifi- 
cation exists. In other words, be- 
cause of the fact that the tube is 
continually operating on the straight 
portion of the characteristic, the in- 
creases and decreases of plate cur- 
rent coincide exactly with the signal. 

This straight portion of the curve 
may exist in two distinct regions: 
first, with some positive bias on the 
grid, and second, with some nega- 
tive bias on the grid. In the usual 
application, a negative bias is ap- 
plied in order to minimize the dis- 
tortion due to grid current. Al- 
though the amount of power obtain- 
able with negative biases is smaller 
than that obtainable with positive 
biases, the maximum undistorted 
power output is greater. Since the 
efficiency of a power amplifier may 
be defined in terms of the power out- 
put per unit of signal voltage, and 
since the power output is a function 
of the plate current swing, it follows 
that the greater the plate current 
swing per signal volt applied, the 
more sensitive the tube as a power 
amplifier. In plain English, this 
means that the more nearly vertical 
the grid voltage -plate current char- 
acteristic, the more sensitive the 
power tube. 

The important point to keep in 
mind here is that in the class A 
amplifiers in general use today, the 
grid never swings positive with the 
highest permissible signal. In fact, 
a good rule to remember is that the 
peak value of the signal shall never 
exceed the fixed grid bias. 

Class A Prime Amplifiers 
In the class A prime amplifier, 

the grid bias is so adjusted that a 
very heavy signal can be applied 
which results in considerable grid 
current being drawn. This grid cur- 
rent ordinarily would give rise to 
considerable distortion were it not 
for the fact that input and output 
transformers designed for class A 
prime amplifiers have very low re- 
sistances and very low leakage reac- 
tances. With these two items 
reduced to a minimum, the grid cur- 
rent may reach very high values 
before the distortion becomes appre- 
ciable. 

In class A prime amplification the 
bias is made more positive than in 
an equivalent class A amplifier. The 
result, therefore, is that with a 
heavy signal, the grid swings posi- 
tively over the straight portion of 
the characteristic on one half the 
cycle and on the negative portion of 
the characteristic on the other half 
of the cycle. Grid power flows, there- 
fore, during that portion of the 
cycle during which the grid is posi- 
tive. 
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The results claimed for this mode 
of operation are high power sensi- 
tivity and low distortion. 

Class B Amplifiers 

A class B amplifier is essentially 
a detector -it rectifies the signal ex- 
actly as does a detector tube designed 
for the purpose. In this connection, 
the grid bias is so adjusted that 
when the grid is positive the plate 
current increases and when the grid 
becomes negative on the other half 
of the cycle, the plate current re- 
mains unchanged from the value it 
normally has with no signal. 

What seems to confuse most ex- 
perimenters when considering class 
B amplifiers is the matter of grid 
bias. Some tubes require a very 
high bias for class B amplification 
while other tubes require no bias at 
all. This apparent fluctuation arises 
from the fact that those tubes (such 
as the type 46) specifically designed 
for class B work have their char- 
acteristics so shaped that rectifica- 
tion takes place with zero bias. On 

the other hand, some tubes require a 

high bias in order to bring the op- 

erating point near the lower bend 
in the curve in order to satisfy the 
requirements for class B operation. 

It will be noted that with this type 
of amplification, the average plate 
current depends upon the magni- 
tude of the signal, so the actual 
power consumption is a function of 

the signal strength. 
Since the amount of distortion 

present in the output of class B am- 
plifiers may be as high as 30 per 
cent, some means must be adopted 
to minimize it. Most of this distor- 
tion is in the form of even harmonics, 
present in the output of any de- 
tector tube. These even harmonics 
are present because the bottom parts 
of the signal have been eliminated in 
the process of rectification. Another 
tube connected so as to operate in 
phase opposition with the first will 
supply this missing half and theo- 
retically, at least, considerably re- 
duce the amount of distortion. It is 
for this reason that all class B am- 
plifiers have a push -pull connection. 

Class C Amplifiers 

The third and last connection for 
amplifier tubes in general use is the 
class C amplifier. Although it has 
not as yet been adopted for general 
receiver output tubes, nevertheless, 
it has formed a very important part 
of transmitter circuits. 

In this amplifier, an exception- 
ally heavy signal is applied to the 
grid of the tube. In fact, the signal 
must be so large that the plate cur- 
rent fluctuates between saturation 
and zero. Now, saturation is that 
maximum possible current which 
can be drawn from a tube regard- 
less of plate or grid voltage. It 
is obvious, therefore, that this type 
of amplifier is replete with har- 
monics which must be removed. 

L. M. 
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The NEW 

ROYAL PR -5 
ALL-WAVE 
BAND -SPREAD 
R E C E I V E R 

A new, professional type receiver for the 
Short Wave Listener and the Amateur in- 
corporating many exclusive Royal develop- 
ments. 

Full Band Spread of all bands from 8 to 
2000 meters -Twin Master Control of tank 
and bandspread condensers -Royal "Trans -X" 
Coupling -Humless all AC operation with 
self contained power supply- Consistent Loud 
Speaker reception of foreign broadcast sta- 
tions- Triple inductors on genuine Royalite 
forms -- Velvet smooth regeneration control - 
Battleship construction -Peak efficiency with 
latest tubes -56, 2A5, 80 and two 58 -Un- 
conditionally guaranteed. 

An excellent receiver at a moderate price! 
Literature on request 

-SPECIAL OFFER - 
ROYAL PR -5, tubes, 
and 13 to 205 Meter 
Inductances. 

(List Price, $63.80) 

THE FAMOUS 12,500 MILE TWO 
TUBE S. W. RECEIVER 

Simple to build -easy to operate-World- 
Wide reception range -and extremely inex- 
pensive! We have sold thousands of these 
remarkable short wave kits and novices and 
"old -timers" alike have marveled at the 
amazing results obtained. 

These kits contain every necessary part to construct the en- 
tire receiver. The coils, which tune from 15 to 200 meters, 
are wound on polished bakelite forms. The attractive crystal 
finished metal chassis and panel comes with all holes necessary 

to mount the apparatus and this, together 
with our complete, detailed, clear instruc- 
tion sheets, greatly simplifies construction. 
Ivry Cell or AC Tube Model $4.75 

COMPLETE STOCK OF S. W. XMIT- 
TING AND RECEIVING EQUIPMENT 

x475 

THE NEW I! p R O HAMMARLUND 
Metal Cabinet $8.82 
RCA Tubes $7.17 

Standard 
Chassis $7938 

HARRISON RADIO CO. 142 LIBERTY ST. NEW YORK CITY 

Amateur Station 

LOG SHEETS 
Paragraph 386 of the "Rules and Regulations Governing Amateur Radio Stations, 

issued by the Federal Radio Commission, reads as follows: "Each licensee of an 
amateur station shall keep an accurate log of station operation in which shall be 
recorded: (a) the date and time of each transmission; (b)i the name of the person 
manipulating the transmitting key of a radio telegraph transmitter, or the name 
of the person operating a transmitter of any other type, with statement as to nature 
of transmission; (c) the station called; (d)the input power to the oscillator, or to the 
final amplifier stage, whether an oscillator -amplifier transmitter is employed; (e) the 
frequency band used; (f) the location of each transmission by a portable station. 

"This information shall be made available upon request by authorized government 
representatives." 

Be prepared! Lay in a supply of the new and simplified log 
sheets, as prepared by SHORT WAVE RADIO. These are the 
most sensible sheets brought out to date for ham use. Plenty of 
space to write in all the dope required by the F. R. C. Quick and 
easy to use, and can be filled -in in a hurry while you are "pounding 
brass." Also very useful for the short -wave broadcast listener. 

These new log sheets measure full 81/2 by 11 inches, are printed 
on high grade white paper that will take ink without smudging, 
are ready punched to fit any standard 3 -ring note book binder, and 
are handier than bound books. You can make rough entries on 
one sheet, and then typewrite them on another for permanent record. 
This will make up a really swell log book that you will be proud to 
show. Nothing like these loose -leaf sheets for convenience. 

Loose -leaf log sheets, package of 50, $.50 
Postpaid anywhere in U. S. A. United States stamps, Post Office 
and Express Money Orders accepted. Do not send coins through the 
mail. These log sheets are carried in stock. Your order sent out some 
day it is received. 

Standard Publications, Inc., 1123 Broadway, New York, N. Y. 
I_ 
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why 
not 

sU BSCRI B E? 
Why take the chance of missing the meaty "dope" that 
will be published in forthcoming issues of SHORT WAVE 
RADIO? Enter a subscription and have the magazines 
mailed direct to your home or office. Only $2.50 per 
year for 12 issues in the United States and possessions; 

$3.00 in Canada and foreign countries. 

The best authors in the short -wave field are regular contribu- 
tors. Among these are Clifford E. Denton, Robert S. Kruse, 
Arthur H. Lynch, Capt. H. L. Hall, H. G. Cisin, Alfred A. 

Ghirardi, J. A. Worcester and John B. Brennan. Keep up 

with short -wave radio by reading SHORT WAVE RADIO! 

0 

SHORT WAVE RADIO 
Here is a man -sized coupon that doesn't require a magnifying glass! 

STANDARD PUBLICATIONS, INC. 
1 123 Broadway, New York, N. Y. 

Enclosed is $ for 

one year's subscription to Short 

Wave Radio. My full name and 

address are given at the right. 

($2.50 in U. S. and possessions; 

$3.00 in Canada and foreign 

countries.) 
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IMPORTANT 

. to torrid Africa, from New York to humidity - 
drenched Singapore- thousands of Comet "PRO'S" 
are working "like a charm," delivering invariable con- 
sistency of high- frequency performance. You, too, 
should have a "PRO" for your specialized needs. 

FOUR MODELS 
Standard; Standard plus A.V.C.; Crystal; and 
Crystal plus A.V.C. -Battery, D.C. or A.C. All 
voltages -all frequencies. 

Mail Coupon For Details 

HAMMARLUND MANUFACTURING CO., 
424 -438 West 33rd Street, New York City 

Please send me new booklet describing the COMET "PRO" Receiver. 
Check here for free new catalog of radio equipment. 
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HAND t to 
f NTON / 

l'es, sir, Clifford E. Denton, that Old Sage of short -wave radio, has gone and done it -he has written the most valuable book on short- wave receiving equipment and set construction that has ever been printed. Yes, sir, he deserves credit, and we've got to hand it to him! 
This book is the result of years of painstaking work on the part of Mr. Denton. His construct' I and theoretical articles have received international acclaim, and it is with sincere pride that we are able to offer the intimate, practical knowl- edge of Mr. Denton in a single book -a book so compre- hensive in scope that it is entirely unnecessary to resort to external references for details. And yet, the information is concise, accurate, and thoroughly complete. Just glance through the Table of Contents. The coil data alone are worth more than twice the price of the book. Coil -winding data for all standard forms and for all type, of tuning condensers are graphically depicted ... the wire tables for both solid and litz are invaluable ... the section on audio amplifiers for s.w. receivers is complete -every diagram has the values of all parts marked right there . the sections on r.f. circuits; band spreading, band pass, superheterodynes, single - signal circuits, electron -coupled oscillators, and the host of others, make this book a most important and valuable addition to any radio man's laboratory. The final section of the book is devoted to complete construction details of short -wave oscillators, t.r.f. re- ceivers, and a superheterodyne. WE WANT TO GO ON RECORD RIGHT NOW AND STATE CLEARLY THAT THESE RECEIVERS AND OSCILLATORS 

HAVE BEEN BUILT BY MR. DENTON ESPECIALLY FOR THIS BOOK -THEY HAVE NEVER APPEARED 
IN PRINT IN ANY PUBLICATION AT ANY OTHER TIME. 
The SHORT WAVE RADIO HANDBOOK contains fully 128 pages of material. There are no advertise- ments of any kind that detract from important read- ing matter. Every page has information that you want -and need. It is 61/2" by 81/2", printed on beautiful. glossy, 45 -lb. English finish paper, and bound between heavy, black, durable covers. There are over 150 illustrations! 
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