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ALLIED COOPERATES 
In spite of tremendous increases in the 

cost of labor and commodities, thousands of 
items in this book are being sold at below 
the current market. Hundreds of other 
items are being sold at prices that are still 
less than last year. How was this achieved? 
The answer is simple, huge contracts, huge 
purchases, made during the summer of 1933 
when radio prices were at their lowest in 
history. Merchandise which was purchased 
at last year's low record prices is being 
passed on to our customers at tremendous 
savings. Send for this Catalog now and 
save money. 

A FEW 
BARGAINS FROM 

OUR BOOK OF VALUES 
' WORLD- WIDE "SPECIAL 

7 TUBE RADIO 
15 to 2400 Meters 
4 separate waveband 
Automatic volume control 

Nu. N*Nd- 
Here is the book that is mak- 

ing radio history. The most com- 
plete lines of quality radio sets, 
tubes, replacement parts, test, 
equipment, and service men sup- 
plies, at the lowest wholesale 
prices. 

RCA 
Ltcensed 

8 MFD. 
Electrolytic 

in metal can 

38c 

SPECIAL 

PRICE 

Complete 
with 

Speaker 
and RCA Tubes 

=26sß 
5 inch 

Magnetic 
Speaker 

$128 

8000 ADDITIONAL BARGAINS IN 
THIS BIG BOOK OF VALUES 

SPECIAL PRICES ON 
RCA and CUNNINGHAM TUBES 

201A 227 245 

26c 31c 33c 

ALLIED RADIO CORP., 833 W. Jackson Blvd., Chicago, Ill. 

Please send me Free your NEW 1934 Catalog. 

Name 

Address 

City_ State 
Serviceman Dealer D Engineer D Experimenter 

LEADERSHIP 
Thousands of radio dealers, service men, engineers and 

many broadcasting stations depend upon Allied for their 
radio needs. Allied consistently justifies this wide spread 
faith by offering a complete selection of high grade stand- 
ard apparatus that can be counted on for efficiency, long 
life and customer satisfaction -at the lowest possible 
prices. Allied's huge stock enables you to get unusually 
prompt and efficient service. This is the simple secret of 
our great repeat business. If there ever was a time that you 
had to decide carefully where your money will buy its full 
money's worth, it is now. Allied will continue to protect 
you against unwarranted price increases to the fullest 
extent of its power. Allied's low net cash prices mean lowp 
and will continue to mean low. 

" -. 
A11 íed -ad io R 

C O R P O R A T I O N 

833 W. JACKSON BLVD. CHICAGO ILL. 
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Make out. 
CHRISTMAS 
IN TERNÁI7ONA L 

with a SCOTT ALLWAVE Ddux& RADIO 
This year ... and for many a year to come . . . 

you can enjoy by radio the Yuletide entertainment 
of the whole world. Not just the carols and ce'e 
brations of your own land, which this radio brings 

you with the finest tone quality known, but those 
of every country on earth where Christmas is cele- 

brated can come to you with all the sweetness and 

richness of tone with which they are broadcast 

from stations in England, France, Germany, Spain, 

Italy, Australia ... everywhere! 

The SCOTT ALL -WAVE Deluxe makes this mar- 

velous Holiday experience tiossible ... and extends 

its delight to linger throúgh every day of the year. 

No longer need you be restricted in your radio re- 

ception. This custom -built receiver makes you list- 

ening neighbor to "âtl the wide world. With your 
fingers upon its single tuîng dial you can twirl 
away countless leagues.nd listen in on strange and 

fascinating entertainment from so,000 miles or more 

away as though you were actually there in person. 

What a marvelous gift for someone whom you want 
to please and honor! Or what a sensible indulgence 
to give yourself such a wonderfully- performing in- 
strument that will bring you years of pleasure and 
closer communion with the whole globe's amuse 
ment and entertainment as broadcast from radio 
stations everywhere (at home or in foreign lands) 
on all the wave lengths between 15 and 55o meters. 

WE CO PART 

If you decide'to purchase an all -wave radio for 
Christmas make sure of this one thing ... that 
it is the best! For there are many all -wave re- 

ceivers to be had that can, with more or less reg- 

ularity, bring in foreign reception. The question 
is not "Can the set do it?" but, "How well can the 
set do it ?" The perfect answer will be found only 

in the precision - built, r2 -tube SCOTT ALL - 
WAVE Deluxe. Proof, together with price, tech- 
nical data and all information sent upon receipt 
of the coupon below. 

- -, ' 
E. H. SCOTT RADIO LABORATORIES, INC. 

4450 Ravenswood Ave, Dept. N123 Chicago, Ill. 

r -- III IMO --- row Mil mil ----- 

i 

E. H. Scott Radio Laboratories, Inc. 
4450 Ravenswood Ave., Dept. N i 23 Chicago, 111. 

Send me at once, without obligation, PROOF of SCOTT 
ALL -WAVE Deluxe Radio's superiority, together with all 

other information. 

Name 

Address 

Town.... State 

L- INN -- III MIN . NNE .IOW Al NMI - --J 
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..YOU CAN HAVE A RECEIVER 
EXACTLY LIKE ADMIRAL BYRD'S 

BRIEF 

SPECIFICATIONS 

Wave length Range 10 
to 570 meters or 520 to 
30,000 kc. Four position 
wave change switch. 

(External unit extends 
range from 700 to 2000 
meters.) 

Tuned R. F. stage on 
both Broadcast and entire 
Short Wave range yet sin- 
gle dial tunes the receiver. 
Greatly improves signal - 
noise ratio on 12,000 mile 
reception. 

Band -spread tuning on 
short waves. Makes short 
wave tuning actually eas- 
ier than broadcast tuning. 

3 air -tuned intermedi- 
ate stages. Most accurate 
intermediate amplifica- 
tion ever developed. 

Sensitivity better than 
micro -volt absolute 

average. 

Interstation noise sup- 
pressor adjustable to exact 
location requirement. 

Automatic volume con- 
trol holds all stations 20 
microvolts and up at con- 
stant volume to the ear. 

Selectivity absolute 9 
Kr. for Europe, better 
than U. S. needs (21 Kc. 
wide 10,000 times down). 

Fidelity perfect over 30 
to 4,000 cycle audio range. 

Undistorted power out- 
put, 15 watts. 

Automatic and manual 
tone controls. 

Special impregnation 
for tropical climates. 

Built -in boot oscillator 
for easy finding of S. W. 
and weak broadcast sta- 
tions. 

Chromic si plated steel 
shielding case eliminates 
need for cabinet. 

10 day trial in your 
home. Open- and -shut 
guarantee. Money back 
instantly if you are not ab- 
solutely satisfied -no 
questions asked. 

MASTERPIECE lis. . Especially designed to serve as broadcast 
and communication receivers on the Byrd Antarctic Expedition 
For the first time in the history of a radio, a broadcast 
receiver is considered sufficiently able to fulfill the func- 
tions of communication receiver as well. 

MASTERPIECE II, product of McMurdo Silver's 
laboratory, is relied upon for communication and broad- 
cast service, by the Byrd Expedition during his two year 
stay in the Antarctic. 

But ... let us not deceive ourselves. This receiver is 
not "just a good radio," selected for an important task 
simply because it appeared to be better than others avail- 
able. Indeed not! MASTERPIECE II was designed 
especially for the work to be done -five of them serve 
as the official communication receivers of the expedition. 

The engineering of Masterpiece II provides a degree of 
dependability in transoceanic reception that eliminates 
all possibility of failure. It's just good enough to stake 
lives on -the lives of the whole Byrd Expedition! 

Its construction incorporates ample provision for equal- 
ly certain performance in tropic heat and antarctic cold. 
Mechanically, MASTERPIECE II will withstand most 
anything. 

MCMURDO SILVER, Inc. 
1733 BELMONT AVENUE - CHICAGO, U. S A. 

A great eastern university ... the greatest in the field 
of radio research and engineering, having collaborated in 
furnishing the specifications for Admiral Byrd's receiver, 
considers MASTERPIECE II a major advancement in 
the art of radio reception. And now YOU can have one ... a radio exactly like Admiral Byrd's! 

10 Day Trial -Money Back Guarantee 
So that you can see for yourself ... by actual test .. . 

that MASTERPIECE II is the finest receiver for 10 -570 
meter world wide reception, I will gladly send it on 
10 day trial. If for any reason you decide not to keep it, 
simply return the receiver and I'll make complete refund 
instantly -no questions asked. The coupon from this page 
will bring full details of MASTERPIECE II. 

McMurdo Silver, Inc., 1733 Belmont Ave., Chicago, U.S.A. 
Send me full information on Masterpiece II. 

Naine 

Street.. 

Town State 
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r 
Broadcasting Stations employ trained men con- 
tinually for jobs paying up to $5,000 a year. 

Police Departments are finding Radio a' great 
aid in their work. Many good jobs have been 
made in this new field. 

Spare -time set servicing pays many N.R.I. 
men $5, $10, $15 a week extra. Full -time men 
make as much as $40, $60, $75 a week. 

Radio Factories -Employ testers, inspectors, 
foremen, engineers, servicemen, for jobs pay- 
ing up to $7,500 a year. 

Television -the coming field of many great 
opportunities -is covered by my Course. 

'. 

RADIO NEWS FOR DECEMBER, 1933- 

ILLTRAtNYOU AT HOME 

Many Make $40,$60,$75 a Week 
in Radio - -the Field With aFuturre 

My book, "Rich Rewards in Radio," gives you full information on the oppor- 
tunities in Radio and explains how I can train you quickly to become a Radio 
Expert through my practical Home -Study training. It is free. Clip and mail the 
coupon NOW. Radio's amazing growth has made hundreds of fine jobs which 
pay $40, $60, $75 a week. Many of these jobs may quickly lead to salaries as high 
as $100, $125 and $150 a week. 

Radio-the Field With a Future 
Ever so often a new business is started in this country-. You have seen how 

the men and young men whó got into the automobile, motion picture and other 
industries when they were started had the first chance at the big jobs -the $5,000, 
$10,000 and $15,000 a year jobs. Radio offers the saute chance that made men rid 
in those businesses. It has already macle many men independent and will make 
many more wealthy in the future. You will be kicking yourself if you pass up 
this once -in -a- lifetime opportunity for financial independence. 

Many Radio Experts Make $40, $60, $15 a Week 
In the short space of a few years 300,000 Radio jobs have been created, and 

thousands more will be Made by its future development. lien with the right train- 
ing -the kind of training I will give you in the N.R.I. Course -have stepped into 
Radio at 2 and 3 times their former salaries. Experienced servicemen as well as 
beginners praise N.R.I. training for what it has done for them. 

Many Make $5, $10, $15 a Week Extra 
In Spare Time Almost At Once 

My Course is world- famous as the one "that pays for itself." The day you enroll I 
send you instructions. which you should master quickly. for doing 28 Radio jobs common 
in most every neighborhood. Throughout your Course I will show you how to do other 
repair and service jobs on the side for extra money. I will not only show you how to do 
the jobs but how to get them. I'll give you the plans and ideas that have made $200 to 
$1,000 a year for hundreds of fellows. G. W. Page, 110 Raleigh Apts., Nashville, Tenn., 
writes: "I made $935 in my spare time while taking your Course." My book, "Rich 
Rewards in Radio," gives many letters from students who earned four, five, and six 
times their tuition fees before they graduated. 

Get Ready Now for Jobs Like These 
Broadcasting stations use engineers, operators, station managers and pay up to $5,000 

a year. Radio manufacturers employ testers,. inspectors, foremen, engineers, servicemen, 
buyers and managers for jobs paying up to $7,500 a year. Radio dealers and jobbers 
(there are over 35,000) employ servicemen, salesmen, buyers, managers and pay up to 

$10.0.a week. There are hundreds of opportunities for you to have a spare -time or full - 
time Radio business of your own -to be your own boss. I'll show you how to start your 
own business with practically no capital -how to do it on money made in spare time while 
learning. My book tells you of other opportunities. Be sure to get it at once. Just 
Clip and mail the coupon. 

I HAVE STARTED MANY IN RADIO AT 2 AND 3 TIMES.. 

Now Owns 
Own 

Business 

"If I had not taken your Course I 

would tie digging ditches instead of 

running my own business. One week 

I made $73 on repairing alone, and 

this doesn't count sales. If a fellow 

wants to get into radio, N.R.I. is 

the starting point.."-R. S. Lewis, 

Modern Radio Service, Pittsfield, 

Ill. 

$800.00 
In Spare 

Time 

"Money could not pay for what I 

got out of your Course. I did not 

know a single thing about Radio 

before I enrolled, but I hare made 

$600 in my spare time, although 
my work keeps me away from home 

from 6:00 A.lt, to 7:00 P.M. 

Every word I ever read about your 

Course I liare found true." -Milton 
I. Leiby, Jr., Topton, Pennsylvania. 

Made $17 
In One 
Night 

,.who says unr, eiiession'I I 

hare made more money in Radio 

than ever before. I am busy day 

and night. Last night I made $17. 

Last week $45. I had a tough 

struggle at first but you fellows 

helped me back in the race and 

kept me going. " -william J. Maki, 

Creighton Mine, Ont., Canada. 
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TI BE A RADIO EXPERT 

.Act Now - -- Mail Coupon Below 
for Free Book of Facts and Proof 

You Can Learn at Home in Your 
Spare Time to be a Radio Expert 

Hold your job. There is no need for you to leave home. I will 
train You quickly and inexpensively during your spare time. You 
don't have to be a high school or college graduate. My Course 
is written in a clear, interesting style that most anyone can grasp. 
I give you practical experience under lay 50 -50 method of training 
-one -half from lesson books and one -half from practical experi- 
ments vvith equipment given without extra charge. This unique 
and unequalled method has been called one of the greatest develop - 
ments in correspondence Radio training. N.R.I. pioneered and de- 
veloped it. It makes learning at home easy, fascinating, practical. 

Television, Short Wave, 
Loud Speaker Systems 

Included 
There's opportunity for you in Radio. Its future is certain. 

Television, short wave, loud speaker systems, police Radio, auto- 
mobile Radio, aircraft Radio -in every branch, developments and 
improvements are taking place. Here is a real future for thousands 
and thousands of men who really know Radio-men with N.R.I. 
training. Get the training that opens the road to good pay and 
success. 

Your Money Back if You are Not Satisfied 
I will give you an agreement in writing, legal and binding upon this 

Institute, to refund every penny of your money upon completing my 
Course if you are not satisfied with my Lessons and Instruction Service. 
The resources of the National Radio Institute, Pioneer and World's 
Largest Home -Study Radio School, stand behind this agreement. 

Find Out What Radio Offers. Get My Book 
One copy of my valuable 64 -page book, "Rich Rewards in Radio," 

is free to any ambitious fellow over 15 years old. It has started hun- 
dreds of men and young men on the road to better jobs and a bright 
future. It has shown hundreds of men who were in blind -alley jobs, 
how to get into easier, more fascinating, better -paying work. It tells 
you where the good Radio jobs are, what they pay, how you can 
quickly and easily fit yourself to be a Radio Expert. The Coupon will 
bring you a copy free. Send it at once. Your request does not obligate 
you in any way. l4ail coupon in envelope or paste on postcard. 
ACT NOW. 

J. E. SMITH, President 
Dept. 3NR, National Radio Institute 

Washington, D. C. 

FORMER PAY 

Experienced 
, j Radio Man 

tf Praises ` N.R.I. 
Course 

.. 1:,.. l.hkin >.!re t' :use, I had w, t Ltd 
I ;:o ro for over set en years, doing 

.white a hi, of servicing. but I realized 
that I was in need of better training. 
From the first lesson on I began to un- 
derstand points that had hail nie wonder- 
ing. The Course had taught ate what I 
euuld not have learned otherwise anti I 
would not take mazy 'finites the price it 
has cost ate, for the knowledge I bare 
gained. In a period of nine months, I hare 
made at least $3,500. " -C. J. Stegner, 28 
So. Sanduìky St.. Delaware, Ohio. 

Special FREE Offer 
Act now and receive in addition to 
my big free book, "Rich Rewards in 
Radio," this Service Manual on 
D. C., A. C. and Battery Operated 
seta.._ Only my stridents could have 
this book in the past. Now readers 
of this magazine who mail the coupon 
will receive it free. Overcoming bunt. 
noises of all kinds, fading signals. 
broad tuning, howls and oscillations. 
poor distance reception, distorted or 
snuffled signals, poor Audio, - and 
Radio Frequency autplificationu and 
other vital service information i_s'cou 
tamed in it. Get a free copy by.!,,7üail- 
ing the coupon belote. ACT 

SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra Charge. 

\q' Course is not all theory. Iii shore you hots to use uU' special Radio equipment for conducting experiments and building circuits which illustrate important principles used in steli well -known sets as west inghouse, Gen- eral Electric, I'hilco, R. C. A., Victor, majestic and others. You work out with your area hands many of the things you react in our lesson books. This 50 -50 method of training makes 
learning at 
Lome easy, 
interesting 
f it relttating, 
i o t e u s ely 
practical. 

Clip and riaii NOW for -: 
FREE I N FORl1lATION 

Ï J. E. SMITH, President 
National Radio Institute, Dept. 3NR 
Washington, D. C. 
Dear Mr. Smith: Please send me your sample lessen 
"Trouble Shooting in D.C., A.C. and Battery Sets" 
and your book, "Rich Rewards in Radio," which 
points out the opportunities for spare -tinte and full - 
time jobs in Radio and your famous 50 -50 method of 
training men to become Radio Experts through home 
study. I understand that this places me under no 
obligatimr. 

(Please Print Plainly) 

iVtzntc Age 

Address 

City State 
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The Editor-to You 
NEW DEAL for radio and for radio 
men is in the offing. Due to the 

efforts of General Hugh S. Johnson in 
his strenuous sponsorship of NRA prin- 
ciples and the enthusiastic support given 
to this effort by manufacturers as well 
as the encouraging conditions that have 
been shown up during the recent Radio 
Prosperity Campaign, we can definitely 
state that the chaotic conditions in the 
trade during the past year have already 
been supplanted by a recovery during 
the past two months that, to our unac- 
customed eyes, looks phenomenal. A 
recent Bradstreet report 
shows that orders are be- 
ing received in such vol- 
ume that manufacturers 
are behind in deliveries. 
retailers are pressing for 
new shipments as their 
shelves have been cleared 
of stocks and consumer 
demand is forging ahead. 
To quote parts of this 
report: 

* * * 

"THE future of the radio 
industry seems brighter 
than it has been in several 
years. Its prices have 
increased, stocks have 
been cleaned of antiquated 
models, budgets have 
been adjusted and many 
evil trade practices have 
been eliminated. 

"THERE has been an un- 
usually strong upturn in 
the demand for radios in 
most parts of the country. 

* 

"WITH many manufac- 
turers of popular -priced 
sets, orders now are run- 
ning ahead of production, 
with retailers placing fresh 
commitments as soon as 
the delivery of former 
ones has been made. With 
the increase in the prices 
of sets and the shift of 
demand to the better -grade units, value 
of output has increased from 50 to 85 
percent. 

the small console sets falling within the 
price range of $30.00 to $70.00. Short - 
wave .sets are increasing in popularity, 
as listeners are interested in tuning in 
on foreign programs. Production of 
radio parts has almost trebled and a 
steady increase of component parts is 
expected." 

* * 

FROM this it may be seen that the 
manufacturer and retail trades have 
been putting more radio men to work 
and paying better salaries to those who 

radio -minded public is advised that to- 
day they can get more radio for their 
dollar than they will at any time in the 
future. - An indication of this is seen in 
the fact that quotations on some gets 
have been advanced as much as 20 to 
35 percent and further increases are in 

prospect on goods now being manufac- 
tured under the NRA. Retailers are 
finding they are compelled to require 
larger initial payments from customers 
because of the higher prices for manu- 
facture and the smaller discounts al- 
lowed by distributors. 

CELEBRITIES AT CENTURY OF PROGRESS 
The renowned Marchese Marconi, center, honored at "Marconi 
Day," is caught by the camera with Marlin II. Aylesworth and 

David Sarno if, RCB officials 

'RADIO receiving set manufacturers 
estimate their production costs have 
been increased by one -third by operating 
under the National Electrical Manufac- 
turers' Association Code. 

* * * 

"IT is estimated conservatively that 
unit sales during the last three months 
of the year will be from 35 to 50 per- 
cent larger than for the comparative 
period of a year ago. 

* * * 

have remained employed. This means 
that engineers are once more being 
returned to research work in labo- 
ratories, that production men are busy 
once more on an enlarged scale and 
that additional men who have had to 
turn away from the radio industry are 
being recalled. 

* * * 

THE radio public is beginning to 
realize that now is the time to replace 
old equipment and reports show that 
this replacement demand for worn and 
obsolete sets has been increasing to a 
rising scale with the coming of cooler 
weather. Servicemen report increased 
business in repair work and maintenance 
as well as in installing new sets in 

IVJORE interest has been displayed m homes never before equipped. The 

IF you intend to buy a 
radio set or any form of 
radio equipment, it is ad- 
visable that you buy now. 
This will save you money 
and will at the same time 
help to make for further 
progress in the industry. 

It will set many worthy 
engineers, designers and 
radio men in general, to 
work in producing more 
radio enjoyment for the 
future. It will help ad- 
vance -technical develop- 

ments so necessary in 
many branches of the 
science of radio and espe- 
cially in television. Let 
us all get behind our 
hobby, vocation, or indus- 
try, as the case may be, 
and help radio increase its 

scope of service to man- 
kind. 

*- * 

"Buy now," says Gen- 
eral Johnson, and lay in 
the equipment you have 
been needing for so long, 

you servicemen. Your 
shelves are bare of the 

type of equipment to ade- 
quately carry on your 
work. And there are 
many new things that will 
help you expand your 
business immediately; re- 
placement transformers of 

a superior type that will make the ser- 
viced receivers better than when they 
were first purchased; a new stock of 
tubes that will enable you to replace 
all types of worn -outs; a new stock of 
resistors that will enable servicing any 
type of receiver you may come up 
against; new noiseless antenna equip- 

ment for replacing the old -style an- 

tennas in noisy locations; new loud- 
speakers for improving earlier models. 

* * * 

So let's make this a Radio Christmas! 
All together, now! Let's go! 

r 
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. . . say these 30 
Leading Radio 
Manufacturers 

r r to their 40,000 
DISTRIBUTORS 
and DEALERS 

throughout United States 
and Canada 

AMERICAN BOSCH 
AMERICAN TELEVISION 

ARCTURUS TUBES 
BALKEIT BRUNSWICK 

CAPEHART 
CLOUGH -BRENGLE CO. 
CROSLEY CLARION 

DeFOREST ECHOPHONE 
FADA GREBE HOWARD 

HAMMERLUND HICKOK 
INTERNATIONAL 
RESISTANCE CO. 

KENNEDY KOLSTER LYRIC 
MAJESTIC PHILCO 
RADIO PRODUCTS CO. 
SANGAMO ELECTRIC 

SENTINEL SHELDON 
SILVER - MARSHALL CO. 

STEWART RADIO 
STEWART- WARNER 

STROMBERG-CARLSON 
UNIVERSAL MICROPHONE 

ZENITH 
The need for men, PROPERLY trained, is one 
of the Radio Industry's major problems, today. 

In Fact, the very future of the Radio Industry 
is dependent on the industry having available, 
at all times, an adequate supply of PROP- 
ERLY trained men to install and service - 
not only the present -day highly complicated 
Radio and Electronic equipment -but the still 
more complicated equipment that will be 
brought out by the Industry, From time to time. 

The above manufacturers all realize this. 
They know that under such circumstances, no 
ordinary Radio Training is going to give them 
the type of "trained" man they want. Only a 
Training that is right- up -to- the- minute, and 
properly prepared, highly practical, and prop- 
erly supervised, will answer their purpose. 

Radio and Television Institute home- training 
has successfully met their every test. That's 
why these manufacturers recommend R. T. I. 
Training, not only to their own men, every- 
where - but to all men who want to get some- 
where in Radio. 

*This entire advertisement approved by the 
above thirty -two manufacturers. 
Copyright 19:; :l by H.T. I. 
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LET THESE ENGINEERS RIGHT 

FROM THE HEART OF THE BIG 

RADIO INDUSTRY - .-_. -i41- 

go-u ccfr f4-orrn6 tor 

GOOD PAY RADIO WORK 
To the man who wants to make $35 to $75 a 

week and more -Here's a Message for You! 

"The great Radio Industry, today - 
more than ever before -is on the look- 
out for PROPERLY trained men to fill 
its more responsible jobs. These are 
the better- paying jobs in Radio ... 
jobswhich give steady work at good pay, 
as a starter; and an early advancement 
to still better -paying jobs,as a future." 

HERE, THEN, IS REAL OPPORTUNITY 
But to qualify for these better -paying jobs, 
men must be PROPERLY "trained" -they 
must know the theory of Radio, as well as 
the practical side, and be able to teach 
other men some of the things they know. 
The Radio Industry, itself, has no time to 
train these men. That's why the Radio & Tele- 
vision Institute, of Chicago, is doing the job. 
You'll be trained at home - in your spare 
time- easily and quickly, and at a cost of 
only a few cents a day. And as you are 
taught to "earn as you learn" - R. T. I. 

Training need cost you nothing. 

R.T.I. TRAINING IS "SHOP TRAINING" 
FOR THE HOME 

It comes to you right from the Radio Industry 
-right out of the factories where Radio sets 
and other vacuum -tube devices are made. It 
was planned and prepared for you by big radio 
engineers IN these factories, most of whom 
are the Chief Engineers of these great Radio 
plants. And NOW these same engineers are 
actually supervising R. T. I. Training. Which 
means that trained the R.T.I. way, you'll be 
trained as the Radio Industry wants you 
trained - just as the Radio Industry, itself, 
would train you if it was doing the job. 
You learn by doing, of course, because that's 
the Shop Way of teaching. But you also learn 
the theory of Radio - without which you 
can't hope to go far, or make much money, 
in this great industry. 

ELECTRONICS -SOUND PICTURES 

P. A. SYSTEMS -PHOTO CELLS - 
TELEVISION -all included 

Radio service is just the starting point in R.T. I. 

Training. From there we take you up through 
the very latest developments in Radio, and 

then on into the new and larger field of 
Electronics -Sound Pictures, Public Address 
Systems, Photo Cells, and Television. This 
feature alone makes R. T. I. the outstanding 
home training in Radio. 

YOU GET "QUICK RESULTS" 

C. E. Head, 431 Third St., Alexandria, La., 
Says: "Made my first money 11 days after 
starting your training -cleared $14.25." 

Frank E. Klemann, Lisle, Ill., writes : "Doubled 
my pay in less than six months." 

Harry L. Stark, Ft. Wayne, Ind., writes: 
"Now making three times as much money as 
I was making when I started your training." 

So, if you want to get out of a small pay, no- 
Future job, and into good pay, big- future 
work - get into Radio. But let these big 
engineers direct your training. 

MAIL COUPON FOR 

FREE BOOK 
Let me tell you more 
about this amazing- 
ly easy Shop -Type 
home- training, 
and more about the 
wonderful opportuni- 
ties for the R. T. I. 
TRAINED man in this 
-the world's fastest 

growing industry. Everything is fully explain- 
ed in my big, new booklet ... "RADIO'S 
FUTURE, AND YOURS." Send today for 
your copy. The book is free. 

Ray D. Smith, President, 
Radio and Television Institute, Chicago 

Ray D. Smith, President, 
RADIO and TELEVISION INSTITUTE, (R.T.I.), 
2130 Lawrence Ave., Dept. 49,Chicago, Ill. 

Without obligation of any kind please send me a 
copy of "Radio's Future and Yours." I am inter- 
ested in your home training and the opportunities 
you say exist in the great field of Radio for the 
R.T.I. Trained man. 

Name 

Address 

CitY___. ._ __..__.__ -__State 
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The Deaf Shall Hear 
One of radio's most im.portant contributions to the deaf is found in the service it renders in helping 
to overcome the tremendous handicap of children horn to a world of silence. Individual and group 
hearing aids enable them to hear and understand speech -and therefore to learn to speak them- 
selves. Thus, if their ability to hear is nor completely lost, they can obtain a more nearly normal 
outlook on life, can partake of educational activities and can grow into normal men and women. 
In the above scene a group of institution children are not only hearing a program spoken into the 
microphone of a group -hearing system -they are enjoying it and with every indication of intelligent 
understanding. Such procedure marks a radical advance over the limitations of a few years ago 
when children so afflicted had to depend largely upon sign language as a means of intercourse 
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KT4DIO 
AARS for the DIAF 

Radio has contributed extensively to the striking advances. in hearing -aid 
development made during the past two years- advances which are overcom- 

ing the handicap of defective hearing to an extent unthought of a few years ago 

THE prophecy that radio 
would usher in a new era for 
the deaf is now definitely on 
the way to fulfillment. During the past few 

months several new hearing -aid devices employing one 
or more vacuum tubes have been placed on the market, 
some at prices considerably below the average at which 
aids of the old "telephone" type are being sold. In addi- 
tion, special microphones and earpieces have been made 
available to enable the technically trained radio service- 
man and dealer to produce custom -built vacuum -tube 
hearing -aid equipment. During the next year or two there 
will be further developments along this line, with the 
result that the hard -of- hearing individual can definitely 
anticipate aids of a de- 
gree of effectiveness never 
before encountered. 

Just what are some of 
the advantages that radio 
can offer the deaf? 

More Effective Individ- 
ual, Portable Devices. 
With vacuum tubes to 
provide any desired de- 
gree of amplification, mi- 
crophones offering a high 
degree of fidelity may be 
employed, thus getting 
away from distortion en- 
countered heretofore 
where the microphone was 
called upon to provide an 
extreme degree of sensi- 
tivity. Also, the surplus 
of output volume obtain- 
able with vacuum -tube 
amplification will permit 
the use of the less efficient 
miniature type earpiece, 
eliminating the headband 
and offering the attraction 
of inconspicuousness. 

Group Hearing Equip- 

By S. Gordon Taylor ment. For churches. schools and 
theatres, vacuum -tube amplification 
will permit any number of hard -of- 

hearing persons to listen in at one time, with volume and 
tone controls at each outlet to meet the requirements of 
each individual. 

Equipment for Measuring and Analyzing Hearing De- 
fects. Radio principles and vacuum tubes offer a medium 
for analyzing deafness to determine the extent of hearing 
loss at different frequencies, with the object of prescribing 
the characteristics required in a hearing aid to most effec- 
tively overcome the losses of hearing in each individual, 
in much the same way that eyes are tested to determine 
the individual's requirements for glasses. 

Matching Hearing Loss 
Characteristics. The use 
of an individually de- 
signed audio filter system 
will make it possible to 
closely match the vacuum - 
tube hearing aid to the 
needs of the individual, 
thus compensating for 
different degrees of hear- 
ing loss at different fre- 
quencies and producing 
substantially normal 
overall hearing charac- 
teristic. 

Variable Tone Compen- 
sation. Controls, not un- 
like the tone controls 
employed in modern ra- 
dio sets, may he incorpo- 
rated in vacuum -tube 
hearing aids to permit ad- 
justment for the best re- 
production of different 
types of voices, etc. In 
this way a standardized 
hearing device can be pro- 
duced in quantity and 
readily adjusted to the 

HEARING LOSSES ANALYZED 
Figure 1. Hearing aid development is approaching the stage 
where defects will be analyzed and corrective aids prescribed 
in the same way that glasses are ground and fitted to the indi- 
vidual today. The audiometer shown here consists of a phono- 
graph and amplifier to produce sounds of different pitch. 1t 
each pitch the intensity required for audibility is -measured, 
providing a graphic chart of the hearing ability of the individual 
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A PORTABLE VACUUM -TUBE HEARING AID 
Figure 2. Except for the microphone and carrying case, 
this device, known as the "R.tto News Ear did," is con- 
structed entirely of standard radio parts. An article de- 
scribing its construction. enabling anyone to build a similar 
unit at home. was published in the January. 1932, issue of 
RADIO NEWS. The picture wiring diagram is shown below 

approximate requirements 
of the individual purchaser 
by means of these variable 
controls. 

Automatic Volume Con- 
trol. So far as is known, 
nothing of this nature has 
thus far been applied to 
hearing -aid equipment. It 
is believed, however. that 
the future holds this devel- 
opment in store. The ad- 
vantage to the deaf person 
in having all sounds repro- 
duced at a substantially con- 
stant volume is manifest. 
particularly where the deaf 
person is participating in 
group conversation with the 
other members of the group 
arrayed at different distances from the microphone position. 

Elimination of Batteries. For certain types of service, opera- 
tion from either the a.c. or d.c. lighting lines is practical and there 
are already at least two such portable, batteryless vacuum - 
tube aids on the market, one of which is shown in Figure 8. 

No article on the subject of radio's aid to the deaf would 
be complete without emphasis on equipment designed to mea- 
sure degrees of hearing loss. Fig- 
ure 1 shows one of the latest 
devices of this type, the Sonotone 
Audiometer. This consists of an 
electric phonograph and pick -up 
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with an amplifier and calibrated attenuator. Standard sound -fre- 
quency phonograph records are employed which provide sustained 
notes on different frequencies. The person under test listens to the 
amplifier output through an earpiece or bone conduction unit 
and the output volume at each frequency is attenuated until it 
is just barely audible to him. The reading of the attenuator 
scale then shows the degree of variation from normal hearing. 

With this equipment the hearing curve of the subject may 
be readily plotted and compared with a normal hearing curve. 
It may be found that at certain frequencies his hearing is 
almost normal while at other frequencies the hearing loss may 
be great. Thus the type of hearing -aid correction best suited 
to the requirements can be provided. 

It would seem that a deaf person could determine this 
himself by simply trying different hearing aids until he 
found the one that seemed to work best for him. Experi- 
ment shows that this is often not the case. however. A person 
may become accustomed to the characteristics of one par- 
ticular hearing aid and when he tries another for the first time 
it may seem less satisfactory to him than his old one. Con- 
tinued use of the new one. even for a few hours. may convince 
him that it is really far more satisfactory than the old. 

The real advantage of the audiometer will not be realized 
until hearing -aid design has developed to a point where the 
response characteristic of the aid can be shaped to closely 

coincide with the require- 
ments indicated by the 
hearing curve of the indi- 
vidual. Even today this 
can be done roughly and 
within certain limits by va- 
rying the adjustment of 
the hearing -aid microphone. 
Before long it is hoped and 
believed that vacuum -tube 
equipment development will 
have progressed to a point 
where a hearing aid can be 
fitted to the individual just 
as a man has his glasses 
fitted to his individual re- 
quirements today. 

Some of the vacuum -tube 
devices developed thus far 
are shown in the accompa- 
nying illustrations. Figure 
2 shows the "RADIO NEWS 

Ear Aid." This was developed in our own laboratory and is 
made up entirely of standard radio parts available on the open 
market. It was designed for the dual purpose of demonstrat- 
ing the effectiveness of vacuum -tube hearing equipment, and 
serving as a model for readers who desired to construct such 
equipment for themselves or others. The picture wiring dia- 
gram which accompanied the constructional article in the 
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SPECIALLY DESIGNED 
Until recently electrical hearing aids were available only to those who could afford the 
parts are available which permit assembly of the "telephone" type at home at costs ranging 
left, shows three types of highly sensitive microphones now on the market. Samples of 

different earpieces available. An indication of the size of these parts is 
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January, 1932, issue is also shown in Figure 2. Many hun- 
dreds of these instruments were built by readers and, judging 
from the mass of letters received from users in the United 
States, Canada, Europe and even Africa, are rendering excel- 
lent service. 

In Figure 3 are shown two instruments recently placed on 
the market by the Universal Microphone Company. The 
smaller one includes a single vacuum tube and employs a small 
223 -volt B battery for plate supply and flashlight cells for 
the filament supply. The microphone is one of their own 
make and is of the type extensively used in public- address 
and amateur transmitters except that it is especially adjusted. 

The larger aid in Figure 3 (inside view shown in Figure 7) 
is a 2 -tube model of the same make, and employs the same 
microphone as the smaller model. Because of the use of two 
amplifier tubes, it provides sufficient output volume at the 
headphone to meet the requirements of persons who are ex- 
traordinarily hard of hearing. The weight of this model, corn - 
plete with the self -contained batteries, is 7 pounds, as com- 
pared with 3/ pounds for the smaller model. 

Both of these models are completely self- contained except 
for the earpiece. The Trimm Featherweight regulation size 
earpiece is ordinarily supplied with this equipment, but the 
Trimm miniature type may be used if desired. The only ad- 
justment employed in either model is 

a volume- control knob which pro- 
vides smooth variation of vol- - 

urne or sensitivity from zero to maxi- 
mum. 

In tests conducted by RADIO 

NEWS, among subjects of varying 
degrees of hearing loss, reports on 
these two devices were extremely sat- 
isfactory. The reports, based on 
trials at home. in offices and the 
theatre, laid particular stress on the 
clarity of reproduction and the excel- 
lent volume obtainable. Even in the 
legitimate theatre, which constitutes 
one of the most severe tests for a 
hearing aid device when used by a 
person of advanced deafness. the re- 
sults with the larger model were 
highly satisfactory to the subject, 
who had never before found any de- 
vice which enabled him to enjoy a theatre performance. 

Figure S shows a new vacuum -tube portable hearing aid 
which has been placed on the market by the Sonotone Labora- 
tories within the past few weeks. This dispenses with batteries 
and draws the filament, plate and microphone current for the 
amplifier tube from any 110 -volt lighting line, either alter- 
nating or direct current. The amplifier and power supply 
equipment is extremely compact and is completely inclosed 
in a metal shield box which is accommodated in a compart- 
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NEW VACUUM -TUBE AIDS 
Figure 3. These two units have .just been placed on the 
market. The larger one includes a two -stage vacuum -tube 
amplifier and will accommodate practically any degree of 
hearing loss short of total deafness. The smaller one is 

excellent for all but extreme degrees of deafness 

NEW "TELEPHONE" TYPE 
DEVICE 

Figure 4 (left). In effectiveness this 
pocket -size outfit marks a tremendous 
advance over similar types of even 
a few years ago. The mechanical 
"booster" plugged in top of battery 
provides powerful amplification. Either 
a standard or miniature earpiece, or 
a bone conduction unit (in fore- 

ground), may be used 

ment in the leather carrying case. 
Where equipment is to be used in 

one place and the portability feature 
is not required, the same amplifier is 
available with a single microphone 
housed in an attractive desk- mount- 
ing case, of either wood or metal. 

Thus in an office the amplifier may be slipped in a drawer or 
otherwise concealed if desired, leaving only the microphone 
on top of the desk. Any one of the three types of Sonotone 
headpieces, the ordinary flat type, one of the miniature type 
or the new bone conduction unit, may be connected into the 
output of the amplifier. 

This line- operated hearing aid is capable of an excellent 
combination of fidelity and volume. One of its outstanding 
features is that it requires no upkeep attention whatsoever, as 

it contains no batteries or other 
parts that wear out. 

Figure 4 shows one of the latest 
and most highly developed of the 
telephone type hearing aids. This 
is made by the Sonotone Laborato- 
ries. As (Continued on page 371) 

HEARING PARTS AVAILABLE 

relatively high price of commercially built apparatus. Now, however, a wide variety of 
between $14 and $20 and the vacuum -tube type between $25 and $40. Figure 5, at the 
home -made pocket- battery cases are shown at (D) and (E). Figure 6, at right, shows 
found by comparing them with the % -inch squares of the background 

BONE CONDUCTION UNIT 
Figure 10. Drawing of the Lieber 
oscillator which is pictured in 

Figures 4 and 6 (D) 
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NEW HOME OF THE N. B. C. 

Circled in the center foreground is the N. B. C. 
studio section of Radio City. The executive 

offices are in t /ie tower building 

THE world's largest and most modern broad- 
casting studios will be opened for their in- 
augural broadcast on the evening of November 
15, 1933, when the National Broadcasting Corn - 

pany officially enters the elaborate studio suite in 
Radio City, New York's huge realty development de- 
voted to entertainment. 

Covering some 400,000 square feet of floor space, 
in an 11 -story wing of the RCA skyscraper, the new 
NBC studios embody most up -to -date broadcasting 
ideas. The entire world was combed by network 
engineers and research men for innovations that would 
help improve the gigantic radio headquarters from 
technical. decorative and practical angles. 

The new studio layout far surpasses the facilities 
of anv radio station or network in the world. Even 
the model Broadcasting House of the British Broad- 
casting Corporation in London, long considered the 
best studio center in the world by radio experts, is 
outdated in the New York project. 

Until 'AIerlin Hall Aylesworth, president of 
NBC and Radio -Keith- Orpheum recently took 
New York radio editors and columnists on a tour 
of the nearly completed studios, a veil of secrecy 
surrounded the enterprise. O. B. Hanson, NBC 
Manager of Plant Operation and Engineering. 
once delivered a paper on the studio planning be- 
fore the Institute of Radio Engineers, but the 
finished studios were far ahead of all advance 
ballyhoo. 

Of the thirty -five studios in the Radio City 
plans, sixteen will be functioning by the opening 
night. The remaining nineteen will be opened at 
later dates. The studios range in size from inti- 
mate speakers' chambers of small dimensions to 
a huge auditorium measuring 78 by 132 feet and 
three stories in height. The large studio will con- 
tain a semi- circular stage capable of accommo- 
dating a 100 -piece orchestra. About 1000 guests 
will be able to watch the proceedings from the 
main floor while 250 more will be accommodated 
in the second floor -level balcony, which faces the 
stage. 

The second largest studio will be used for dra- 
matic programs. It is two stories in height and 
measures 50 by 89 feet. The stage utilizes a 
glass- curtain similar to the one introduced in the 

ARTIST'S SKETCH OF THE GREAT RECEPTION ROTUNDA 

INTERESTING PREVIEWS 

BROADCAST 
As this article is going to press the National 
the first broadcasts from its new and palatial 
largest and most modern project of its kind 

of this new center are 

NBC Times Square studios atop the New By Samuel Amsterdam Theatre Building. When the 
curtain is lowered. studio visitors will hear the program over ampli- 
fiers while viewing the actors through the huge glass window. Eight 
additional studios are two stories in height. Two have floor measure- 
ments of 50 by 80 feet, two 25 by 40 feet, and four 30 by 50 feet. 
Side galleries are provided for guests who may view the programs 
through glass windows. Special galleries of smaller sizes are provided 
for clients who wish to view broadcasts, auditions or rehearsals. 

One of the unusual features of the Radio City undertaking is a 
group of four studios built around one central control room of cir- 
cular design. The control room floor consists of a giant turntable so 
that the equipment may be swung about mechanically to face any 
of the four studios. 

"It is possible," Mr. Aylesworth said. in speaking of the unique 
studio arrangement. "that this may be of great use in the future 
for television broadcasting, since all that would be necessary to shift 
scenes would be to swing from one studio to another. For the present. 
it will be useful in certain types of programs. where an orchestra may 
be put in one studio. a speaker in another. and so forth." 

PREVIEW OF THE WORLD'S LARGEST STUDIO 
The huge auditorium studio as it nears completion. It is three stories in 
height, 132 feet long and 78 feet across. The huge balcony on the far 
side will a / /ow visitors to watch and hear the programs as they are 

broadcast 
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III'(GE AUDITORIUM STUDIO OF RADIO CITY 

OF THE WORLD'S GREATEST 

METROPOLIS 
Broadcasting Company plans to inaugurate 
broadcast center at Radio City, which is the 
in the world. Some of the interesting features 
described in this article 

Kaufman A special children's studio will be used for 
juvenile broadcasts. A separate lounge room 

for the youngsters adjoins the studio and both rooms are appropriately 
decorated. 

Two of the most important engineering problems to cope with in 
the studios' design were air- conditioning and soundproofing. The 
absence of windows or direct natural ventilation in the studios neces- 
sitated the installation of the largest air -conditioning plant in the 
world for the NBC's use. 

The air- conditioning plant occupies the greater part of the tenth 
floor in the NBC wing, while the refrigerators for cooling the air 
are in the basement. The air conditioning control board, a panel of 
sixty -four giant dials shows a continual graphic record of temperature 
in every section of the building. The operators can keep the air 
condition constant by observing and correcting variations due to the 
number of persons in the studios and other causes. At the operator's 
will, the air can be circulated. washed, humidified or de- humidified. 

Mr. Hanson and Mr. Aylesworth explained that all of the studios, 
through the special soundproofing are virtually "floating" free from 
the building. All of the studio floors, walls and ceilings are separated 
and insulated from the building framework. Each studio is sur- 

CON'l'ROL ROOM FOR AIR -CONDITIONING PLANT 
The studios aeil/ have Nie largest air -conditioning system in the a:or/d. 
/lrloa: is the routrol panel for regulation of temperatures in all studios 

and other parts of the building 

\CASHING AIR FOR ARTISTS 
A small Jeetion of the air -purifying system for 

the new studio building 

rounded by tcns of Rockwool. Transite and textiles. 
Pads of heavy felt are placed at all points of contact 
between the studio and the building. with enough slack 
to take up possible vibrations in the steel framework. 
A perforated composition acoustic material is used 
either visibly or behind decorative cloth in the studios. 

Some studios have sliding -wall panels, which are 
operated mechanically from the control rooms to vary 
acoustical effects by altering the extent of hard surface 
exposed. 

Mr. Aylesworth said that in most modern broad- 
casting studios, it has been the practice to place the 
main control room in the horizontal center and have 
it surrounded by the studios. Because this was not 
practical in a building of this sort. the principle was 
retained in the vertical plane with the master control 
located on the fifth floor and the studios laid out on 
lower and higher floors. In addition to the master 
control. the loor contains the main equipment room, 
power and battery rooms. technical laboratory, main- 
tenance and operations shops. telegraph rooms and 

switching booths. Visitors' observation galleries 
run through the technical departments as well as 
the studios. the NBC officials believing that lis- 
teners are interested in the backstage scenes as 
well as the studio settings. 

For special news broadcasts. where parts of 
programs come from such remote points as air- 
planes, ships. pack -transmitters on the backs of 
announcers, or from foreign countries, a specially 
designee control room has been erected to handle 
the setting -up of the multi -point productions. 
Thus. the program director can keep in touch with 
as many as ten different pick -up points either by 
wire or short waves. and to switch to any of the 
desired sources momentarily. The apparatus also 
enables the director to talk back to any or all points 
of program origin. 

Mr. Aylesworth is of the opinion that studio 
decoration is especially important because of the 
effect it has on radio performers and speakers. 
As a rule. he pointed out, interior decorators are 
hampered when executing studio assignments on 
accoun- of acoustical requirements. The chief 
decorative materials, due to these acoustical needs, 
are textiles. A long period was spent in going 
over specimens of wools, (Continued on page 365) 
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TECHNICAL DATA AND CHARACTERISTICS ON 

ELEVEN NEW TUBES 
Many readers have requested us to publish data of a greater number 
of tubes. This month we present characteristics and essential infor- 

mation on eleven tubes; others will follow in short order 

By J. van Lienden 
THE types of tubes described this month can be sub- 

divided into several groups : duplex- diode -triodes, multi- 
purpose output tubes, twin Class B amplifier tubes, r.f. 
pentodes and a tetrode. 

Duplex- diode -triodes 
To this group belong the types -55, -85, -75 and -2A6. The 

fundamental principles of all these are the same. They differ 
only in the filament voltage and in the amplification factors 
of the triode section. All of them can be used in the same 
circuits. The tube consists of a full -wave rectifier, comprising 
a cathode and two diode plates, and a triode which utilizes 
the same cathode. The two sections are independent of each 
other. 

This type of tube can be used in a variety of circuits, some 
of which are shown in Figure 1. In Figure 1 (A) the tube is 
employed as a full -wave detector, an audio amplifier and an 
automatic volume control, combined. The action, briefly, is 
as follows: the diode section acts as a full -wave rectifier and a 
rectified e.m.f., containing the modulation, develops across 
the load R1 (the grid leak). The audio component is applied 
to the grid of the triode and an amplified replica develops 
across the load in the plate circuit. Variations of this circuit 
are shown in Figure 1 (B, C, D and E). 

The diodes can be connected in parallel, giving full -wave 
detection. which needs no center tap. Also, if desired, one 
diode plate can be used for detection and one for a.v.c. (see 
Figure 1. E). 

The type -55 has a filament designed for 2/ volts a.c. or 
d.c. and the triode has a mu of 8.3. Type -85 tube is its 6.3- 
volt counterpart. Type -2A6 tube is similar to type -55, but 
the triode has an amplification factor of 100. Type -75 tube 

is the same as -2A6, but with a 6.3 -volt heater. Characteristics 
of these tubes are found in the accompanying table. The base 
connections are shown in Figure 2. The diode plates should 
show a current of at least .5 ma. with a potential of 10 volts 
with no load. 

Due to their high amplification factor, type -75 and -2A6 
tubes are used as audio amplifiers (ignoring the diode section). 
An example of this is found in the amplifier described in RADIO 
NEWS for June, 1932, by Mr. I. A. Mitchell. 

Multi -Purpose Output Tubes 
Type -59 and -89 tubes are triple -grid amplifier tubes which 

can be used in three ways, depending on the connections to the 
grids. Let us number the grids, counting from cathode 
toward the plate. The tubes will work as a triode when con- 
necting grids Nos. 2 and 3 to the plate and employing grid No. 
1 as control grid. As a Class A amplifier, the -59 tube will 
deliver 1250 milliwatts and type -89 tube (a 6.3 -volt tube) 
300 mw. 

When No. 3 grid is connected to the cathode, grid No. 2 is 
used as screen and grid No. 1 as control -grid. the tube becomes 
a pentode. With this arrangement the type -59 tube can 
deliver 3 watts and the type -89 1.5 watts. Finally, connect- 
ing grid No. i and No. 2 together and using them as control 
grids, while grid No. 3 is connected to the plate, the tube can be 
employed in Class B amplifiers. The maximum output for two 
tubes is 20 watts for the type -59 tube and 3.5 watts for the 
-89 tube. 

Type -89 tube has a 6 -prong base and has a cap connected to 
the control grid. Socket connections are shown in Figure 2. 
Type -59 tube has a 7 -prong base. Its connections also are 
shown in Figure 2. There are two different 7 -prong bases. 

TYPE Ef If EP 
MAX. 

EG2 
MAX. Ep EG2. EG1 Ip IG2 /(.l . Gm rp PO 

WATTS RI IN CAPACITY HARMONIC 
DISTORTION 

G -P G-C P -C 
55 2.5 1.0 250 - 250 - -20 8 - 8.3 1100 7500 .2 20,000 - - - 5 (2ND.) 
75 6.3 .3 250 - 250 - -2 .8 - 100 - 1100 91,000 - - 1.7 1.7 3.8 
2A6 2.5 .8 250 - 250. - -2 .8 - 100 1100 91,000 - - 1.7 1.7 3.8 
85 6.3 .3 250 - 250 - -20 7 - 8.3 1000 8.3 - - - - - - 
48 30 .4 125 100 125. 

95 
100 
95 

-22.5 
-20 

50 
47 

9 
9 

28 
28 

2800 
2800 

10.000 
10,000 

2.5 
1.6 

2000 
2000 

9 
9 

77 (AMP) 6.3 .3 250 100 250 
250 

100 
100 

-3 
-7.5t 

2.3 -(cur .6 
OFF POINT) 

1875 1250 4.5MEG. - - .007 4.4 10.6 - 
77 (DET.) 6.3 .3 250 100 250 100 -6 .1 - - - - - - - - - 

78 6.3 .3 250 125 
180 
250 
250 

75 
100 
125 

-3 
-3 -3 

4 
7 

10.5 

1 

2 
3 

1100 
1160 
990 

1100 
1450 
1650 

1 MEG. 
.8 " 

.6 

; 
' 

-.007 4.4 10.6 - 
PEAK 
PLATE 

INPUT 
INPUT 

59 CLASS A TRIODE 2.5 2.0 - - 250 - -28 26 - 6 2600 2400 4.25 5000 
CURR. MILLIWATTS 

5 2N0 
) _ - 

59 
CLASS A PENTODE 

2.5 2.0 - - 250 250 -18 35 9 100 2500 40,000 3.0 6000 - - 7 
59 2.5 2.0 - - 300 - 0 10 - - - - 15 4600 

CLASS B TRIODE 400 - 0 13 - - - - 20 6000 200 1500 - 
CLASS 89TRIODE 6.3 .4 - - 160 - -20 17 - 4.7 1570 3000 .3 7000 - - 5 (2ND.) 

89 6.3 163 163 -17 17 2.5 125 1575 79,000 1.25 , 9000 - - - 
CLASS A PENTODE 

.4 - - 
180 180 -18 20 3.0 135 1635 82.500 1.5 8000 - - - 

89 CLASS B TRIODE 6.3 .4 480 - 180 - 0 3 - - - - 
2.5 
3.5 

3400 
2350 

- 
75 

- - 5 

6 MAX. - - - - 
79 6.3 .6 250 - 180 

250 
- 
- 

0 
0 

7.5 
10.5 

(2TUBES) 
(27118ES) 

- 
- 10,000 

14,000 
6.25 
8.0 

10,000 
10,000 

46 975 9.5 

0 10 - - - - 2.1 27* 170 5 
19 2 .26 135 - 435 - -3 4 - - - - 1.9 25* 130 5 - -6 . 1 - - - - 1.6 22* 95 5 

* AVERAGE PLATE CURRENT FOR STATED OUTPUT (2TUBES) 
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FULL -WAVE DETECTOR -DIODE -BIASED AMP. FULL -WAVE DETECTOR FIXED- BIASED AMP. HALF -WAVE DETECTOR DIODE-BIASED AMP. 

250 V. 

A 

HALF -WAVE DETECTOR FIXED -BIAS AMP. 

D 

R4 EC 
B C 

HALF -WAVE DETECTOR SEPARATE A.V.C. FIXED -BIAS AM P. 

R4 =%2 MEG. 
R3= 400,000 OHMS. 
R4= 4/2 MEG. 
C4=.00045 MFD. 
C4-.0006 MFD 

FOR I.F. 

C2=.04 MFD. 
C4=4.0 MFD. 

FIG.4 

C4 
C7 -11-- 

C6 = R4 

R4 Ec 

A.V.C. I'I 

H 
C3 

VJVVS/N 

R a 
E 

R5 Eb 

The -59 tube employs the larger one of the two. The diameter of 
the pin circle is .855 inch. When the Class B connection is 
employed, a single tube of the same type will serve as a driver. 
The driver employs the Class A triode circuit. 

Twin Class B Amplifiers 
Type -79 tube consists of two Class B triodes with a com- 

mon cathode. The complete Class B stage. therefore, requires 
but one tube. The filament requires 6.3 volts. A similar tube 
is available with a 2 -volt heater and no cathode. A third 
type, with a 2.5 -volt a.c. heater, has recently been introduced 
(type -53). 

A maximum output of 8 watts can be obtained from the 
type -79 tube, with a plate supply of 250 volts. The driver 
can be a type -37 tube. with 23 volts plate potential and a 17- 
volt grid bias. Other tubes which are recommended as driver 
are types -89, -85 and -41. Characteristics for this tube are 
found in the table. The base fits the regular 6 -inch socket. 
Connections are shown in Figure 2. 

With the 2 -volt tubes, type -19, it is possible to obtain an 
output of 1.6 watts. with a plate supply of 135 volts, whereas 
a pair of -30 type tubes in a Class B amplifier do not deliver 
as much as this with a 157-volt plate supply. 

Using a type -30 tube as a driver, operated at 135 volts plate 
potential and a bias of 9 volts, the combination can deliver 
up to 1.25 watts. Raising the voltage on the driver tube to 
180 volts will supply more power; this, however, requires a 
larger input signal. Type -49 tube (a 2 -volt counterpart of 
the -46) is also recommended as driver. The base pins of the 
type -19 fit the standard 6 -prong socket. Its connections are 
shown in Figure 2. 

Pentodes 

Type -77 and -7S tubes are r.f. pentodes, requiring a hea -er 
potential of 6.3 volts a.c. or d.c. They are similar to types 
-57 and -58. Slight differences exist, however; for instance, 
these tubes have an internal cage like shield which is very ef- 
fective in reducing the grid -plate capacity. 

Type -57 tube is designed with a sharp cut -off. It is suitable 
for amplifier or detector use. When used as a detector, 
the plate resistance load can be 250,000 ohms or a 500 -henry 
choke with a Y.- megohm resistor shunted across it. The plate 
current should be adjusted to about .1 ma. with no a.c. input 
signal. 

Type -78 tube is a variable -mu tube, suitable as an amplifier 
or as a first detector. In the latter case the grid bias can be 
varied along with that of the i.f. tubes. It is advisable to limit 
the peak oscillator voltage to 1 volt less than the grid bias. 
If the screen voltage is obtained from the plate -supply tap. 
through a series resistor, the variation in voltage -drop across 
the resistor will tend to keep the screen -to- cathode voltage 
constant when the bias resistor is varied. 

The grid leaks for either type -77 or -78 tubes should not 
be more than 1 megohm. Socket connections for these tubes 
are shown in Figure 2. 

Tetrode 
Type -48 tube is a power -amplifier tetrode designed for 110 - 

volt. d.c. receivers. The tetrode has pentode characteristics 
at the recommended screen and plate voltages, due to the 
mechanical construction of the plate. It has a rib structure 
fastened to its inner surface. This (Conti? reed on page 375) 
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SOME INTERESTING INFORMATION ON 

Magnetostriction Oscillators 
The fact that a bar of iron changes its physical dimensions when magnetized 
forms the basis of its use as a mechanical oscillator for producing sounds of all 
frequencies. Some interesting effects of such an oscillator are outlined here 

WHILE the magnetostriction de- 
vices mention in the first part 
of this article, last month, con- Part 
cern themselves mostly with 

frequency stabilization, or, as in the Fessenden patent, with the 
generation of sound, the work of Dr. Newton Gaines of the 
Texas Christian University has resulted in the development of 
a transmitter capable of generating high but still audible fre- 
quencies (in the neighborhood of 8900 cycles per second) with 
considerable power. . 

Figure 8 shows a wiring diagram of the Gaines oscillator'. 
In this generator for high audible frequencies, a 250 -watt trans- 
mitter tube of the 204A type is used. This highly efficient 
transmitter is so simple to construct and the experiments in 
this new field are so promising that its construction and per- 
haps further perfection will be interesting to the radio fan. In 
Figure 8 the following parts are used: 
AM1-0 to 2.5- ampere high- frequency ammeter Cl- Tuning condenser of 0.004 to 0.015 mfd. 
C2 -1 mfd. condenser of 3000 -volt breakdown voltage 
C3 -Grid condenser of 0.006 mfd. 
Ri -Grid leak of 8000 ohms 
L1 -has 7 ohms resistance 
L2 -has 3 ohms resistance 

(These coils are wound with enameled, cotton- covered No. 
22 copper wire. Their center holes are big enough so that 
the nickel rod can pass through.) 

T3- Step -up transformer 
C4, CS, C6 -3 mfd. condensers 
L3, L4 -25 -henry chokes 
Two type 866 rectifier tubes. Their filament current is sup- 

By Irving J. Saxl, Ph.D. 
Two 

CIRCUIT DIAGRAM OF THE OSCILLATOR 
Figure 8. This is the schematic diagram of the Gaines' 
magneto- striction set -up showing the method of mounting 

the flask around the vibrating nickel tube 

204A 
FLASK 

250 WATT WATER. 

Ç3 

r 
R1 

VM 2- 

Tt 

110V. 
60 

e 

11e 

0000 

AM1 

C2 

e AM 2 

e 
C1 

0 7-'-VM4 

--R2 

C4 

HOLES 

-- NICKEL TUBE 
__RUBBER TUBE 

, ELECTROMAGNET 

Li 

L2 

C5 C6 

1111 111/ 

T4 
1111 

T3 

866 

111111106 

R5 VM3 AM3 

plied by the transformer, T2, or by a 
small number of turns upon trans- 
former T3 

R2 -High- resistance leak 
VM1 -2500 -volt d.c. voltmeter 
VM3 -A.C. voltmeter 
Tl -A filament transformer for the tube, furnishing 11 volts 

to the filament 
VM2 -15 -volt voltmeter 
R3, R4, RS- Control resistances 
AM2- Milliammeter for plate current T4- Kuprox rectifier 

The vibrating rod is a nickel tube ? inch in diameter and 
10% inches long. This nickel tube consists of cold -drawn 
unannealed material. The upper end is closed by a thick nickel 
plate which is welded to it. The to is ;pierced by thin holes 
so that water can enter and cool the tubé during its operation. 
At the center portion of the tube a piece of rubber tubing is 
attached to an inverted flask without a bottom. The lower 
half of the tube has one longitudinal slit for reducing the 
influence of the eddy currents within this tube. Above this 
tube, in the container, water is poured so that the upper half 
of the tube is submerged. Figure 9 shows the completed 
assembly of this oscillator. 

Under these conditions, the nickel tube vibrates at approxi- 
mately a frequency of 8900 cycles per second. The device 
can be tuned to the natural frequency of the tube by adjust- 
ing the variable condenser, Cl. Also, changes in the intensity 
of the current flowing through the coil of the electromagnet 
or changes in the plate voltage by means of the rheostat, R5, 
etc.. influence the frequency. 

WHAT IT LOOKS LIKE 
Figure 9. This is a Photograph of the complete set -up 
showing the assembly of the Gaines Oscillator along with 

the various Parts for power supply, etc. 
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Dr. Gaines has mea- 
sured the amplitude of os- 
cillation of this tube and 
has found it to be 0.03 
millimeters when the 
whole tube was in air, and 
0.01 millimeters when the 
upper half was immersed 
in water. 

To elongate such a tube 
8900 times per second to 
such a degree is a severe 
strain on the structural 
material. It can be cal- 
culated that it is in the 
dimension of 11,500 
pounds. Naturally this 
tube does not survive long 
under this heavy vibra- 
tion. Figure 10 shows such 
a nickel tube ruptured by 
these strains. The tube 
has a wall thickness of 
0.81 millimeters. It takes from 15 to 90 minutes to break it 
in air at 8900 cycles. The material undergoes very quick 
fatigue, due to the many million push- and -pull motions the 
material is subjected to. 

Figure 11 is a photograph showing how a fountain of water 
is produced above the end plate of the nickel vibrator. The 
lifetime of a tube partly submerged in water is considerably 
longer than the tube in air, shown in Figure 10, which had a 
lifetime of approximately 13 hours. Figure 11 shows that this 
fountain of water is approximately two inches high if the end 
of the vibrator is approximately inch below the surface of 
the water. If it is submerged as low as approximately two 
and one -half inches below the surface of the water, the water 
wall is less, but still very clearly visible. According to some 
theories, this little fountain of water was first supposed to be 
due to the radiation pressure of the sound. In Figure 12, 
however, an experiment is shown with this vibrator that proves 
the fact that this little wall of water is not due to any appre- 
ciable extent to radiation pressure, but is due to a column of 
water moving upward, the motion of which is induced by the 
reciprocating action of the end 
plate of this nickel tube, similar 
to valve action. In Figure 12 

this fountain of water has been 
moved to one side by giving the 
water sideways motion. If, 
therefore, the wall of water 
should be due to real radiation 
pressure, there should be a little 
fountain right on top of the os- 
cillator, irrespective of the mo- 
tion of the water, as the velocity 
of sound in water is such that 
the motion of the water should 
not markedly influence it. How- 
ever, as no direct mound is vis- 

WHAT HAPPENS? 
The first photograph, below, Figure 10, shows how the 
nickel oscillating tube breaks under' the great longitudinal 
vibration. The next photo, Figure 13, shows the nickel end 

plate after ten hours vibration under water 

PRODUCING FOUNTAINS OF WATER 
Figure 11, at left, shows a vertical fountain of water two inches 
high produced by the magnetostriction oscillator submerged in the 
liquid. Figure 12, at right, shows what happens when the oscilla- 
tor tube is set at an angle. The fountain of water is then given a 
sidewise motion proving, says the author. that it is not produced 

by a radiation pressure 

GLASSES BROK 
Figure 16. Here are a f 
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ible except the one moved 
to the side, Dr. Gaines' 
hypothesis, that this mo- 
tion of water is produced 
more by the reciprocating 
action of the vibrating 
tube than by radiation 
pressure, seems probable. 

Naturally, the sound 
produced by this "pump" 
is a very. intensive one. 
Under -water signals have 
been generated, in Navy 
experiments, which trav- 
eled over several miles, 
using similar apparatus. 
The frequency used in the 
latter experiments, how- 
ever, was somewhat higher 
so as to exclude audible 
sounds. 

The terrific strain under 
which these vibrators work 

interferes with their physical structure. In Figure 13 a pic- 
ture is shown of the nickel end -plate, aften ten hours of vibra- 
tion under water. It can be clearly seen that the top of the 
plate has distintegrated, leaving a peculiar disc type pattern. 
Figure 14 shows a nickel end -plate which has vibrated only 
three minutes under water. It seems probable to the author 
that these figures are due to the crystalographic readjustment 
under the great stress to which this material is put, rather than 
that they belong to the Chladni type of vibration pictures. In 
looking at these photographs, we are reminded of the figures 
described by A. Widmanstatten, which can be seen upon 
meteoric iron after it is cut, polished and etched with diluted 
nitric acid. X -ray spectrographs of the material, before and 
after the vibration treatment, would be able to prove that 
the mixture of octaedric and other crystals contained in the 
nickel alloy used in the construction of the tube has rearranged 
itself under the stress of these oscillations. 

Figure 15 shows some of the mud that assembles on the 
bottom of the glass vessel after the nickel tube has operated 
for some time. Chemical and microscopic analysis shows it 

to consist of finely divided 
nickel. The picture shown in 
Figure 15 has been magnified 
fifty diameters. It should be 
noted that it is not only nickel 
that gets fatigued and "cracks 
up" after a certain time, but 
that other objects brought into 
the vicinity of this high- intensity 
sound field seem also to be sub- 
jected to the effect of fatigue to 
a considerable extent. For ex- 
ample, in Figure 16, glass ves- 
sels which have been brought 
near the intense audible sound 
are (Continued on page 372) 

EN BY SOUND 
ew ruptures in glass ves- 

sels produced by intensiv e high frequency sounds 

MICRO PHOTOGRAPHS 
The third photograph. below, Figure 14, shows etchings on 
the nickel end plate similar to those found on meteoric iron. 
Figure 15. below, shows the decomposed material taken 

from the bottom of the container 
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By John M. Hollywood 
and Marshall P. Wilder 

IN the first article of this series, the cathode -ray tube was 
described and its applications outlined. The present ar- 
ticle will describe a complete oscillograph circuit and 
power supply for the tube. This can be made by anyone, 

using standard parts, and with it one can use the cathode -ray 
tube for most important applications. 

Let us make clear what an oscillograph is. All readers have 
seen curves of wave -forms. For instance, the wave form of 
the output of a broadcast station when modulated by an audio 
frequency is shown in Figure 1. 

In wave -form curves, the voltage changes with time, and 
these variations are represented on paper by having, the hori- 
zontal distance along the chart proportional to time. We can 
then see the whole situation at a glance. 

The function of an oscillograph is to obtain actual wave- 
form curves experimentally. The voltage or current whose 
wave form is to be measured is connected to apparatus which 
moves a point of light vertically in proportion to the voltage or 
current. This corresponds to motion along the vertical axis 
of Figure 1. The point of light is also to be moved horizon- 
tally so that the distance from its original position is propor- 
tional to the time. This corresponds to movement along the 
horizontal axis of Figure 1. Now, if the point of light is moved 
in both directions at once, it will trace out the actual wave 
form of the current or voltage applied. 

This tracing operation, if carried -out only once, will not 
allow the eye to see the curve properly. However, if the curve 
repeats the same shape over and over, the apparatus may be 
arranged to trace the curve repeatedly, at a rate such that each 

new curve falls in the same 
place as the old curves. If 
it repeats in less than a 
fifteenth of a second, the 
eye will receive the impres- 
sion of a solid curve, due to 
the after -image effect in the 
eye, sometimes called the 
persistence of vision. If the 
curves follow each other 
too slowly, the eye will not 
see the whole curve at once, 
but it can be obtained pho- 
tographically. 

In the cathode -ray oscil- 
lograph, the voltage to be 
observed is connected to de- 
flecting plates of the cath- 
ode -ray tube, which move 
the beam of electrons in the 
tube vertically; or the cur- 
rent to be observed is con- 
nected through coils of 
which the magnetic field 
moves the beam vertically. 

THE PANEL A 
Figure 4. Here is shown the 

controls included 
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grow to Build 

Cathode 
Ray 

o s cillograph 
The oscillograph described here em- 
ploys standard parts and is not difficult 
to construct. An article to follow will 
describe other applications of this device 

A "sweep circuit" or linear time axis is provided to move the 
beam horizontally at a constant speed, repeating its sweep in 
step with the the repetitions of shape occurring in the wave 
form observed. Where the electron beam strikes the fluores- 
cent screen, a spot of light is produced, and the beam move- 
ments can be seen by the eye. An elementary circuit used is 
shown in Figure 2. 

The electron gun structure in the cathode -ray tube shoots a 
narrow beam of electrons from the anode to the fluorescent 
screen. On passing through plates P1 -P2 it is deflected verti- 
cally according to the voltage being observed. On passing 
through plates P3 -P4 it is deflected horizontally in proportion 
to the time. The wave -form curve produced is seen on the 
screen. 

The tube V2 is a pentode, such as a -57 or -58, for which 
the plate current is almost constant regardless of plate voltage. 
This constant current flows through condenser C, charging it 
so that its voltage is proportional to time. This voltage is then 
impressed on plates P3 -P4, where the time deflection is pro- 
duced. 

When condenser C reaches a certain voltage, the Thyratron 
v1 ionizes and discharges the condenser instantly. The con- 
denser can then charge again and repeat the cycle of sweeping 
out the time axis. The voltage at which the Thyratron dis- 
charges is controlled by its grid bias. The transformer T is 
also in series with the grid bias, and delivers voltage corre- 

sponding to the voltage be- 
ing observed. This causes 
the Thyratron to discharge 
the condenser when the 
voltage observed is at its 
peak value, so that the dis- 
charge always occurs at the 
same part of the cycle of 
the observed voltage, and 
the image seen is apparently 
a solid, stationary curve. 

Considerations in regard 
to a power supply for the 
cathode -ray tube have been 
treated in the previous ar- 
ticle. Briefly, the power 
supply must deliver a high 
voltage of about 2000 volts, 
and a voltage of half this 
value. at a current of much 
less than a milliampere; and 
also a heater voltage of 2.5 
volts at 3 amperes. This is 
for our particular tube. 

Figure 3 illustrates a 

RRANGEMENT 
function of each of the various 
on the front panel 
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CONTROL 
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complete circuit for the 
power supply and a 
sweep circuit. 

A panel layout which 
has been found quite 
convenient is shown in 
one of the photographs 
and also in Figure 4. 
The three upper con- 
trols are the most im- 
portant. The four 
lower knobs will usual- 
ly be set once and left 
alone. 

The upper section of 
Figure 3 is the power 
supply for the cathode - 
ray tube. The switch 
SW2 changes the high - 
voltage output in a 
two -to -one ratio, and 
also has an off position. 
When the voltage is 
low, the spot brilliancy 
on the tube screen is 
low, but the deflection sen- 
sitivity is high, and vice 
versa. Resistors R3 and 
potentiometer R6 make up 
a voltage divider with which 
the correct voltage can be 
applied to the focusing elec- 
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trode to make the spot 
small. The ratio between 
the focusing and anode volt- 
ages will not be affected by 
the sensitivity switch SW2, 
so the focus will not be af- 
fected. Rheostat R1 varies 
the heater current of the 
cathode -ray tube. This is 
not critical in our tube. The current drawn from the high - 
voltage supply is so small that the simple condenser filter will 
be adequate. The seven -wire cable and socket is a convenient 
arrangment for mounting the tube, as the tube must be placed 
far from magnetic fields around transformers, which may dis- 
tort curves. 

Great caution is necessary with 2000 -volt circuits. It should 
be made impossible to come in contact with the high voltage, 
which is dangerous to life. This is especially important in 
regard to connections coming directly from the high -voltage 
transformer. The positive high voltage terminal should be 
grounded as shown, and if this is done the connections to the 
deflecting plates will be near ground potential and can be 
touched without 
receiving the high 
voltage. The 
heater and cathode 
connections will be 
at high voltage 
with respect to 
ground and should 
not be touched 
with the high volt- 
age on. The knob 
on rheostat R1 
should be insu- 
lated from the 
rheostat. The fo- 
cusing potential is 
also large with re- 
spect to ground. 
The resistor R2 is 
in series with the 
high voltage and is 
not large enough 
to affect. the oper- 
ation of the tube, 
but will prevent 
serious injury if 
the operator 
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should accidentally 
touch the high -voltage 

connections to the 
tube. Nevertheless, the 
high voltage should not 
be trifled with. 

The lower section of 
Figure 3 shows the 
sweep circuit and its 
power supply. The 
voltage between points 
(a) and (b) is about 
500 volts. The voltage 
across the condenser 
C2, 3, 4, 5 or 6 is ap- 
plied to one set of de- 
flecting plates of the 
cathode -ray tube. This 
condenser is charged 
by a constant current 

delivered through the 

plate circuit of a -58 
tube, V4. The voltage 
is therefore propor- 
tional to time. When 

it reaches a certain limit, 
the Thyratron V3 ionizes 
and discharges the con- 

denser instantly. The charg- 
ing cycle is repeated and 
the spot of light moves 
across the screen repeatedly 

at a constant speed. The 
voltage at which the Thyra- 
tron discharges is con- 
trolled by the grid bias 
tentiometer R8. This varies 
the amplitude of the sweep 
across the screen. 

The frequency at which 
the discharge occurs may 

oiled independently of the amplitude in two ways. 
is vary the size of the condenser, but space and cost 
rmit a variable condenser, so it is varied in steps by 

h SW3. If the condenser is made larger, it will take 
charge, and the discharge frequency will be slower. 
constant charging current is decreased, the condenser 

ge more slowly and the discharge frequency will be 
When using a pentode to supply the constant current, 
may be regulated conveniently by a variable grid bias 

R7. Increasing this resistance decreases the fre- 
The current will be most nearly constant at some one 

the resistance. Best results may therefore be had 
lling the frequency roughly with the condenser switch, 

and for finer con- 
trol, with the re- 
sistor R7. Neither 
control affects the 
amplitude of the 
sweep. Unfortu- 
nately, the ampli- 
tude control will 
affect the fre- 
quency. Screen - 
grid voltage for 
the pentode is ob- 
tained from tap 
(c) on voltage di- 
vider R4. This is 
to be adjusted for 
a screen voltage of 
100 volts; the 
amount of resis- 
tance included be- 
tween (c) and (b) 
should be one fifth 
of the total. 

The transformer 
T3 is to be con- 
nected to a volt- 
age of the same 
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frequency as the voltage whose wave 
form is to be observed. This is done 
through the jack J1, and the amount 
of "synchronizing voltage" is ad- 
justed by potentiometer R9. The 
transformer is in series with the Thy - 
ratron grid bias and makes the 
Thyratron discharge always when the 
synchronizing voltage is at a peak. 
This makes the sweep frequency 
equal to the frequency of the wave 
form being observed, or multiplied 
or divided by an integral number. 
This makes the curves obtained on 
the cathode -ray tube stand still. 

The remaining control is a "posi- 
tioning" control, R6. This poten- 
tiometer connects a portion of the 
sweep circuit power supply voltage 
in series with the horizontal deflect- 
ing plates. This will slide the curve horizontally on the screen 
so that the center of the line swept out on the screen can be 
made to fall at the center of the screen. The series d.c. voltage 
on the deflecting plates will not have to be over 200 volts, so 
tap (d) on the voltage divider R4 is adjusted to give 200 
volts between (a) and (d). Two -fifths of the divider resis- 
tance should be included between these points. There is no 
provision for vertical positioning; if this is desired it may be 
obtained by connecting B batteries in series with the observed 
voltage connected across the vertical deflecting plates. 

Operating Instructions 
The voltage whose wave form is to be observed is connected 

between the two binding posts, one of which is to be connected 
also to a ground, such as a cold -water pipe. A resistor of 1 

~,... johm may be connected in parallel with these two posts, 
being necessary if the voltage source is of high d.c. resistance. 
This prevents a charge accumulating on the deflecting plates. 

To set this unit into operation, plug the 110 -volt a.c. cord into 
the receptacle on the unit and into a light socket. Connect the 
cathode -ray tube to the unit through the cable and socket. Con- 
nect the ground to its binding post. and short -circuit the two bind- 
ing posts. Adjust the heater rheostat for maximum current. Set 
the condenser switch on its short- circuit position. Set the position- 
ing control for least series voltage. Set the sensitivity switch at its 
off position. Turn on the off -on switch. When the tubes have 
warmed up, set the sensitivity switch at the half voltage position. A 
spot of light should appear on the screen. Focus it to minimum size 
with the focusing control. If it is to one side of the screen, adjust 
the positioning control. For more brilliancy, shift the sensitivity 
switch to the full voltage position. The heater rheostat can now be 
adjusted to give the least current that gives satisfactory brilliancy, 
and left alone thereafter. Excessive current makes the spot broad. 

To start the 
spot sweeping 
across the screen, 
set the condenser 
switch 6n any 
point except short - 
circuit. Set the 
Thyratron bias at 
zero. Vary the 
current control of 
frequency until the 
spot moves re- 
peatedly across the 
screen, possibly so 
fast that it ap- 
pears to be a line. 

To observe the 
wave form of any 
current, make a 
pair of coils to be 
placed near the 
deflecting plates of 
the cathode -ray 
tube, with their 
axis horizontal and 
perpendicular to 
the length of the 
tube. Send the 
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Figure 3a. Bottom view of socket, indicat- 
ing terminal arrangement of cathode -ray tube 

current through the coils, and a ver- 
tical deflection corresponding to the 
current will be obtained. Leave the 
two binding posts for the vertical 
deflecting plates shorted. 

To observe the wave form of any 
voltage, connect the two binding 
posts for the vertical deflecting plates 
to the unknown voltage, shunting a 
1- megohm resistor across the posts 
if the voltage source has high d.c. 
resistance. 

The wave form obtained in either 
case will not be stationary on the 
screen, and the number of cycles 
shown may be too great or too small. 
by adjusting the condenser and cur- 
rent frequency controls, any desired 
number of cycles can be obtained, 
and the curve made almost station- 

ary. To make it perfectly stationary, connect a voltage of the 
same frequency as the desired wave form to a 'phone plug and 
insert it in the jack J1. This voltage should be from 5 to 200 
volts. Turn up the synchronizing voltage control until the 
curve is stationary. This control has some effect on the Thy - 
ratron bias and should not be turned up so high that the sweep 
amplitude is greatly reduced. 

If the sweep amplitude is too small, increase the negative 
bias on the Thyratron. This will also affect the sweep fre- 
quency, which may have to be readjusted. If the time scale 
is found to be irregular, faulty insulation of the sweep circuit 
condensers, sockets, tubes or switch may be the cause. 

To use the instrument as a combined voltmeter and wave- 
form indicator, calibrate it by observing the deflection upon 
applying known voltages. This calibration will stay constant 
as long as the a.c. line voltage is constant, and will be affected 
in proportion to the line voltage variation. The calibration 
scale will be multiplied by two when the anode voltage is 
doubled with the sensitivity switch. 

The instrument can be calibrated for use as an ammeter in 
the same way, by using coils instead of deflecting plates and 
observing deflections obtained upon applying known currents. 
For voltage or current, one calibrated point is enough, because 
the deflection is proportional to the voltage or current applied. 

This article has given sufficient information for anyone to 
make a cathode -ray oscillograph and apply it in observing 
wave forms, or use it as a very high- resistance voltmeter or 
an ammeter. The next article will deal with applications of 
interest to servicemen, experimenters and engineers. The last 
will discuss its use in television. 

Parts List 
B1 -C battery, 4.5 volts (See diagram 

FIGURE 3. THE COMPLETE SCHEMATIC CIRCUIT 
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for connections) 
C1- Electrolytic 

condensers, 8 
mfd. 500 volts. 
(8 required) 

C2 -.5 mfd. con- 
denser 

C3 -.1 mfd. con- 
denser 

C4 -.02 mfd. con- 
denser 

C5 -.004 mfd. con- 
denser 

C6 -.001 mfd. con- 
denser 
(Condensers 
with very good 
insulation, 1000 - 
volt rating or 
higher. Mica 
preferred f o r 
C4, C5 and C6) 

Jl -Jack for 
'phone plug 

J2- Midget flush - 
mounting recep- 
tacle and plug 
for 110 volts. 

(C't'd on page375) 
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Public Address Systems 
This article completes the general discussion of impedance matching, 
sound sources and lines started in the November issue. Articles to 

follow will go into greater detail on these subjects 

RADIO receivers used for p.a. system input are Part standard in every respect with the exception 
that it is seldom that any audio amplification in the 
receiver is necessary. The output from a power detec- 

tor is usually far more than sufficient to serve as an input to 
the main amplifiers. In fact, it is in this circuit that fixed loss 
pads are most frequently used. There is one precaution, how- 
ever, that must be taken. The hum output from the detector 
must be low, or else when amplified it will be of objectionable 
magnitude. Some expedients will of necessity be used to re- 
duce the hum from standard tuners, such as a resistance ca- 
pacity filter in the plate circuit of the detector or further 
filtration of the power supply. If the hum cannot be reduced 
to a reasonable extent, the use of fixed loss pads in the line 
between the tuner and the input to the 
main amplifier will permit the volume 
control on the receiver to be fairly By George 
well advanced, thus increasing the ratio 
of signal to hum. 

As a radio receiver is almost always placed at some distance 
from the main amplifiers, it will be desirable to use a step - 
down transformer in the plate circuit of the detector tube to 
permit the use of a low- impedance line, using one with a pri- 
mary impedance of approximately 20,000 ohms and a secondary 
impedance of 500 ohms, for instance. 

Under the heading of "lines," we may consider any conduc- 
tor bringing a signal to the main amplifiers from a relatively 
remote point as being a line. In the planning of a line, certain 
few facts must be borne in mind. Since one side of a line is 
almost invariably at ground potential unless a balanced H -pad 
is used so that the center of the line is at ground potential, one 
side will be at considerably higher impedance to ground than 
the other. If this is the case, hum and stray noises may very 
readily be picked up by such a line to the extent that they will 
be objectionable in the output of the system. For this reason it is 
customary to use lines of low impedance somewhat in the 
order of 200 to 600 ohms, 500 ohms being considered as stan- 
dard. This is usually accomplished by using a transformer at 
the signal source with a 500 -ohm secondary which, in turn, 
will work into a 500 -ohm primary at the mixing panel. If the 
line is extremely long, its direct -current resistance, its induc- 
tance and its capacity may enter into the computations, but as 
this is rarely the case in public -address work, we will neglect 
these factors. For broadcast station work, of course, they 
become of importance, since many sources of signal originate 
miles away from the control room, but this is almost never 
the case in public- address work. If a volume control anywhere 
in the line is desirable, it must be of either the T or H type 

Two so that no distortion will be introduced by upsetting 
impedance relations. 

The matter of sources of signal is dealt with only sketchily 
here, as it is our intention to cover this subject in detail in the 
next article of this series. 

In Figures 7, 8 and 9 we give three typical circuits that are 
frequently used in public- address work. Figure 7 is probably 
the most desirable of these, as it is the simplest circuit to use 
where it is possible to work directly into the grid of the tube. 
The two inputs shown are phonograph pick -up and microphone 
transformer, respectively. 

In a circuit of this nature, the matching of impedances is 
extremely simple, for it is only necessary to use potentiometers 
across the sources that are equal in impedance to the source. 

For instance, if the phonograph pick- 
up is 2000 ohms, a 2000 -ohm potenti- 

E. Fleming ometer should be used. Since the grid 
of the tube is of such high impedance, 
the shunting effect is entirely neg- 

ligible and constant impedances are maintained regardless of 
volume- control settings. It is possible to use a microphone 
transformer with a respectable step -up ratio, say, from 500 to 
20,000 ohms, and use an appropriate potentiometer across it. 
It is best to use impedances that are relatively low in a circuit 
of this nature, and the mixing panel must be in close proximity 
to the input of the amplifier to prevent long leads from picking 
up strays and hum. We are not limited to two inputs in this 
circuit but may go to four or five, provided the above precau- 
tions are observed. 

It is the belief of the writer that this is the most satisfac- 
tory mixing circuit that can be evolved from a standpoint of 
simplicity and expense and all- around satisfaction, and is used 
almost invariably by him even though occasionally an additional 
stage of amplification must be used to render it practical. 

Figure 8 shows another type of circuit that has been widely 
used. This circuit is not nearly so good as the previous one, 
due to the fact that constant impedances are not maintained, as 
the shunting effect of the transformer is of definite and finite 
value. For this reason the transformer primary is usually made 
somewhat higher in impedance than the total of the input cir- 
cuits to minimize this effect. The only advantage of a circuit 
of this nature is that the secondary impedance of the mixing 
transformer may be varied to suit conditions. For instance, if 
a line of any length is used on the secondary side, a step -down 
ratio may be used, keeping the impedance of the line low. If 
the mixing circuit is close to the amplifier, a step -up ratio may 
be used which will give us some amplification. This circuit is not 
considered a very satisfactory one, and (Continued on page 374) 
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The DX Corner 
for Broadcast Waves 

Building Up the Log 
The Federal Radio Commission in its rou- 

tine of regularly checking frequencies of all 
U. S. broadcast stations finds it necessary in 
the case of low- power, distant stations, to 
arrange a test schedule so that each station 
can be checked monthly without in- 
terference. This provides an excellent oppor- 
tunity for DX fans to log numerous stations 
which would otherwise never be heard due 
to blanketing by nearby stations operating 
on the same frequencies. These special sched- 
ules are in effect during the early morning 
hours of the first seven days of each month. 
Each scheduled station is on the air for 20 
minutes and announces its call every 3 

minutes. 
Space allows for publication of the sched- 

ules for only five days in this issue. The 
Monday and Tuesday schedules will there- 
fore appear next month. All times shown 
are morning hours, and each test runs for 
20 minutes, beginning at the times shown. 

E.S.T. Frequency Call Location Power 
(a.m.) (Kc.) (Watts) 

First Wednesday Each Month 
2:00 1310 WEBR Buffalo, N. Y. 100 
2:10 1200 WNBW Carbondale, Pa. 10 

2:20 1310 WSAJ Grove City, Pa. 100 
2:30 1410 WHIS Bluefield, W. Va. 250 
2:40 1310 WFBG Altoona, Pa. 100 
2.50 1200 WPHR Petersburg, Va. 100 
3:00 1310 WKBB E. Dubuque, Ill. 100 

1290 W EBC Superior, Wise. 1000 
3:10 1410 WRBX Roanoke, Va. 250 

1200 W HBC Canton, 0. 100 
1420 KGIW Trinidad, Colo. 100 

3:20 1210 WBBL Richmond, Va. 100 
1310 WTRC Elkhart, Ind. 50 
1370 KICA Clovis, N. M. 100 

3:30 1350 WEHC Charlottesville, Va. 500 
1410 WBCM Bay City, Mich. 500 
1200 KGHI Little Rock, Ark. 100 

3:40 1420 KIDW Lamar, Colo. 100 
3:50 1210 WOCL Jamestown, N. Y. 50 

1410 KFLV Rockford, Ill. 500 
1200 KBTM Paragould, Ark. 100 

4:00 1310 WBOW Terre Haute, Ind. 100 
1500 KG KY Scottsbluff, Nebr. 100 

4:10 1410 WHBL Sheboygan, Wise. 500 
1370 KGFL Roswell, N. M. 100 

4:20 1310 WBEO Marquette, Mich. 100 
1200 WBBZ Ponca City, Okla. 100 

4:30 1120 WHAD Milwaukee, Wis. 250 
1250 WCAL Northfield, Minn. 1000 

4:40 1070 WCAZ Carthage, Ill. 50 
1200 KFJB Marshalltown, Ia. 100 

4:50 1120 WISH Milwaukee, Wis. 250 
1420 WACO Waco, Tex. 100 

5:00 1070 WDZ Tuscola, Ill. 100 
1200 KGDE Fergus Falls, Minn. 100 

5:10 900 WLBL Stevens Pt.. Wis. 2500 
1250 WLB Minneapolis, Minn. 1000 

5:20 940 WHA Madison, Wis. 1000 
1200 WIL St. Louis, Mo. 100 

5:30 1040 WKAR E. Lansing, Mich. 1000 
1320 KGHF Pueblo, Colo. 250 

5:40 920 WAAF Chicago, Ill. 500 

First Thursday Each Month 
2:00 1210 WSOC Charlotte, N. C. 100 
2:10 1420 WSPA Spartanburg, S. C. 100 
2:20 1200 WFBC Greenville, S. C. 100 
2:30 1310 WKBC Birmingham, Ala. 100 
2:40 1420 WJBO Baton Rouge, La. 100 
2:50 1210 WGCM Mississippi City, Miss. 100 
3:00 1500 WRDW Augusta, Ga. 100 

1200 WHBY Green Bay, Wis. 100 
1310 WDAH El Paso, Tex. 100 

3:10 1240 WKAQ San Juan, P. R. 1000 
1420 WJMS Ironwood, Mich. 100 
1370 KLUF Galveston, Tex. 100 

3:20 1360 WCSC Charleston, S. C. 500 
1210 WEDC Chicago, Ill. 100 
1310 KTSM El Paso, Tex. 100 

3:30 1440 WBIG Greensboro, N. C. 500 
1420 WHFC Cicero, Ill. 100 
1420 WKBI Cicero, Ill. 100 
1420 WEHS Cicero, Ill. 100 
1370 KGKL San Angelo, Tex. 100 

3:40 1340 WCOA Pensacola, Fla. 500 
1210 WSBC Chicago, Ill. 100 
1310 KFPM Greeneville, Tex. 15 

3:50 1360 WQBC Vicksburg, Miss. 500 
1420 KFIZ Fond du Lac, Wis. 100 
1370 KMAC San Antonio, Tex. 100 

4:00 580 W DBO Orlando, Fla. 250 
1210 WEBQ Harrisburg, Ill. 100 
1310 KFYO Lubbock, Tex. 100 

4:10 1430 WNBR Memphis, Tenn. 500 
1500 WMPC Lapeer, Mich. 100 
1370 KONO San Antonio, Tex. 100 

4:20 560 WQAM Miami, Fla. 1000 
1210 WHBF Rock Island, Ill. 100 
1310 KFGQ Boone, Ia. 100 

4:30 1220 WDAE Tampa, Fla. 1000 
1500 WKBZ Ludington, Mich. 100 
1370 KFJM Grand Forks, N. D. 100 

4:40 990 WJEM Tupelo, Miss. 500 
1210 WCBS Springfield, Ill. 100 
1310 WIAS Ottumwa, Ia. 100 

Attention! Broadcast 
DX'ers 

BROADCAST -BAND DX fans 
have been urging an extension 

of the DX Corner to cover their 
interests as well as those of short- 
wave listeners. In response to this 
demand this new section of the 
DX Corner is being presented this 
month on a trial basis. If the re- 
sponse from readers, and their 
support, is such as to warrant its 
continuance, it will be established 
as a permanent monthly feature. 
It is felt that this new department 
will best serve the interests of 
broadcast -band DX fans if it 
functions as a meeting ground for 
the exchange of interesting DX 
information. With this idea in 
mind readers are urged to send in 
items which they feel are inform- 
ative and interesting to their 
brother DX'ers. Information con- 
cerning station changes, new sta- 
tions and special DX transmis- 
sions will be of interest -as will 
also short items on kinks that im- 
prove DX reception, such as novel 
antennas, antenna tuning circuits, 
better grounds, "hopping up" 
standard receivers, etc. Lists of 
distant stations best received and 
hours when the hard -to -get foreign 
stations are heard are of course 
extremely important. Later, when 
this section is permanently adopt- 
ed, it is proposed to select Official 
Broadcast -band Listening Posts 
from among readers throughout 
the world who demonstrate their 
qualifications for such appointments 
by the type of material submitted 
during the next few months. Be 
sure to write to the Broadcast DX 
Editor if you want to see this de- 
partment continued, as the deci- 
sion will be based entirely on the 
response received from readers. - 

4:50 880 WCOC Meridian, Miss. 500 
1500 WKBV Connersville, Ind. 100 

5:00 1410 WODX Mobile, Ala. 500 
1210 WTAX Springfield, Ill. t00 
1310 - KGBX Springfield, Mo. 100 

5:10 1260 WTOC Savannah, Ga. 500 
1370 WHBD- . Mt. Orab, O. - 100 
1420 KCMC Texarkana, Ark. - 100 

5:20 - 1210 WHIM Anderson, Ind. 100 
1310 KGFW. Kearney, Nebr. 100 

5:30 1370 WIBM Jackson, Mich. 100 
1420 KGFF Shawnee, Okla. 100 

5:40 1210 WOMT Manitowoc, Wis. 100 
1500 KNOW Austin, Tex. 100 

(Continued on page 379) 

Lists of China and Ndrway 
Charles A. Morrison, president of the In- 

ternational DX'ers Alliance of Bloomington, 
Ill., favors us with a letter with which he 
encloses two lists of foreign broadcast sta- 
tions, which are given below. Both lists are 
new and official, having been supplied to Mr. 
Morrison by the governments concerned 
within the past few months. 

Call Location Wavelengths Frequency 

Broadcast Stations of China 
Power 

XCBL Shanghai 235.3 1275 400 
XGCU Shanghai 236.1 1270 100 
XGKO Shanghai 365.8 820 100 
XGLS Soochow 243.9 1230 100 
XGOA Nanking 440 681.8 75,000 
XGOD Hangchow 305 977.5 1000 
XGOY Yunnan 429.7 698 500 
XHHA Shanghai 429.5 700 100 
X H H E Shanghai 319.1 940 100 
XHHF Shanghai 312.5 960 100 
XHHG Shanghai 294.1 1020 100 
X H H H Shanghai 288.4 1040 100 
XHHI Shanghai 283 1060 100 
XHHK Shanghai 281.6 1065 100 
X H H M Shanghai 254.6 1180 100 
XHHN Shanghai 250 1200 100 
X G H H S Shanghai 272.7 1100 100 
XHHU Shanghai 258.6 1160 500 
XO PP Peiping 314.1 952.3 100 
XOST Tsinan 348.8 857.1 500 
X Q H D Shanghai 220.5 1360 100 
COTN Tientsin 480 625 500 
CMB Kwangchow 355.8 843 100 

Broadcast Stations of Norway 
LKA Aalesund 447.1 670 300 
LKB Bergen 364 824 1000 
LKF Fredriksstad 358.1 837 700 
LKH Hamar 587.1 510 700 
LKK Kristiansand 235.5 1275 500 
LKM Tromso 453.2 661 100 
LKN Notodden 447.1 670 90 
LKO Oslow 1082 277 75,000 
LKP Porsgrund 453.2 661 700 
LKR Riukan 447.1 670 170 
LKS Stavanger 240.6 1245 500 
LKT Trondelag 493.4 608 1350 

Bodo 453 662 500 

Autumn DX Indicates a Good 
Season Ahead 

An interesting letter, dated September 14th, 
has been received from C. H. Long of Win- 
ston, Mo. Mr. Long will be remembered 
as the author of a series of articles describ- 
ing the construction of his unusual home - 
built broadcast -band DX receiver, which 
appeared in the issues of March to June, 
inclusive, of this year. The following is 
quoted from his letter: . 

"The season for broadcast -band DX is 
just beginning to open here now. The more 
powerful Australian and New Zealand sta- 
tions are being received fairly well. Monday 
morning I listened to a very interesting de- 
tective play from 5CK, but, unfortunately, 
just as the most interesting part of the situ- 
ation was reached, an American on 630 
kilocycles came on the air and blotted out 
further reception. At present the Australian 
stations are received best from a half to a 
quarter hour before sunrise. The Australian 
stations now being received well enough to 
pay to listen to them are: 2C0 (560), 3AR 
(610), 5CK (635), 4QG (760), 3L0 (300), 
2BL (855), 2GB (950), and 4BC (1145). 
These stations broadcast daily. 2YA (720) 
of the New Zealand stations is heard fairly 
well just before signing off at 5:30 a.m. 
Monday, Friday and Saturday. JOHK 
(770) is being heard faintly. Reception for 
all stations will improve as cool weather sets 

(Continued on page 381) 
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THE receiver described here has many features to recom- 
mend it to set builders, not the least of which is the 
surprisingly low kit cost. Although it employs some of 
the newest tubes, such as the 2A6 and the 2A5, it is 

not a "hurry -up" job, put out to exploit new tube numbers 
which happen to arouse public interest. Instead. it is a care- 
fully engineered receiver, worked out over a period of four 
years. with worth -while improvements added from time to time 
and with faults eliminated as soon as these became apparent 
in actual usage. 

Many designers fail to recognize the importance of correct 
coil design, as reflected in the operation of a superheterodyne. 
Nevertheless, the coils can "make" or "break" a superhet. For 
this reason, attention has been concentrated on improving and 
refining the coil design of the `'Air Marshall," and its perform- 
ance justifies the time thus expended. 

Smooth Operation 
In operating this receiver for the first time, one is impressed 

with a feeling of controlled power and certainty of performance 
which can best be characterized by the word "smoothness." It 
brings in one station after another as the dial is turned, and 
some of the distant stations sound very nearly like the locals. 

An examination of the set, both above and below the chassis, 
discloses the fact that performance in this set goes hand in 
hand with simplicity. The bottom view proves this point. 
Most seven -tube sets look quite simple when viewed from 
above the chassis. Underneath, however, the wiring forms a 
veritable mystic maze. But this is not the case with the "Air 
Marshall." Every part has its predetermined place and wiring 
has been reduced to an absolute minimum through careful 
placement and design. 

The receiver employs a super- heterodyne circuit using the 
best of the newer tubes and 
includes practically all the 
worth -while features devel- 
oped during recent. years. 
Then, as explained above, it 
uses antennna, oscillator, 
and 175 kc. i.f. coils devel- 
oped through intensive re- 
search specifically for use in 
this receiver. Finally, all 
parts are arranged in a pre- 
cise and orderly fashion, so 
that unwanted interaction 
between various portions of 
the circuit becomes impos- 
sible. These things, con- 
sidered separately, may ap- 
pear relatively unimportant, 
but combined in the aggre- 
gate, they produce a thor- 
oughly satisfactory receiver. 

Getting down to techni- 
calities, for the benefit of 
those who know their am- 
peres and ohms, the circuit 
consists of a pre -selector r.f. 
stage using a -58 tube, a 
first detector and an i.f. 
stage, both using -58 tubes, 

A WIRIN 
The layout is such as to greatl 
furnished with the kit is dril 

screws, but for 

Build This 

LOW COST 
"Superhet" 

This receiver, although it is surpris- 
ingly inexpensive to build, demon- 
strated a high degree of sensitivity in 

the R. N. laboratory tests 

By H. L. Shortt 
an oscillator employing a -56 tube, a second detector using 
a 2A6 diode -triode and an output audio stage using the new 
2A5 pentode. A full -wave 80 -type rectifier is used. 

The new 2A6 diode -triode is a diode detector having an 
amplification factor of 100. The use of this tube permits the 
inclusion of automatic volume control in the circuit, and here 
is a feature which, as applied in this receiver, deserves special 
commendation. The manual volume control, R12, is set to the 
desired volume level. Thereafter, the automatic volume con- 
trol is unusually effective in preventing fading and inter - 
station blasting, and in holding the output closely to the pre- 
determined level. 

The output tube, resistively coupled to the second detector, 
is a 2A5 pentode. This tube (which is interchangeable with 
the -95) is somewhat similar to the older type -59 pentode. 
However, instead of having an undistorted power output of 
only 1250 milliwatts, this tube has an output of 3 watts, which 
is more than ample power for any normal conditions. 

Tone control is also incorporated in the circuit. This fea- 
ture, although not startling or new, is generally included in 
well- designed modern receivers. A "phono" jack and switches 
are also provided so that the audio system of this set may be 
utilized if desired in connection with an electric phonograph or 
for home recording. Another convenient feature consists of a 
built -in antenna of the condenser type. This may be con- 
nected to the antenna post when the set is to be used in 

locations where it is impossible or inconvenient to erect a 
conventional antenna. 

The -80 type full -wave 
rectifier has been retained, 
since it has been found to 
perform efficiently and con- 
sistently over very long 
periods, and hence there is 
no logical reason to sup- 
plant it with a newer type. 
The filter system employed 
is unusually effective, and 
the power transformer is 
oversize and will not be- 
come unduly warm. 

An illuminated full- vision, 
high -ratio dial permits one 
to tune in distant stations 
with great ease. A glance 
at the top view illustration 
shows the completeness of 
the shielding. All coils are 
shielded and also the three 
-58 tubes. In addition, the 
metal chassis itself acts as 
a shield. 

A dynamic speaker hav- 
ing a 2500 -ohm field is em- 
ployed, and an output 
(Continued on page 376) 

G VIEW 
y simplify wiring. The chassis 
led not only for all mounting 
wiring as well 

www.americanradiohistory.com

www.americanradiohistory.com


344 RADIO NEWS FOR DECEMBER, 1933 

Xo z.r.) To Build QA 

Five Meter Transmitter 
This extremely simple 56- megacycle band transmitter will provide 
much fun and valuable knowledge to the experimenter who wants 

to learn first hand of the wonders of the 5 -meter band 

IN the October, 1933, issue was described 
a 56- megacycle band receiver which 
goes to make an excellent radiophone 
installation for "short haul" work when used in connec- 

tion with a 56- megacycle transmitter. Such a transmitter is 
herewith described. This transmitter represents simplicity it- 
self, in spite of the fact that the results and power derived 
from such an outfit are entirely adequate and satisfactory for 
any work the average experimenter wishes to do with it. It 
may be said at the outset that the use of higher power tubes 
than those originally intended for this set, namely, a couple of 
10's seems to offer little advantage. The same circuit, adapted 
to 75 -watt tubes, gave little or 
no additional signal strength at 
the short distance over which 
the test signals were being re- 
ceived. Under the proper con- 
ditions, however, higher rated 
tubes can probably justify their 
use. No changes in the circuit 
other than the grid -bias resistor 
and plate voltage values are nec- 
essary to adapt this oscillator 
for any size tube desired. 

Constructional Data 
The oscillator was assembled 

in bread -board fashion, and it 
was found so efficient in that 
form that no effort was made to 
alter it. 

It will be noted that all "hot" 
circuits are insulated with iso- 
lantite, including the variable 
condensers, chokes and tubes. 
For the latter pur- 
pose Hammarlund 
type S -4 isolantite 
sockets are used to 
provide the best 
possible ultra -high- 
frequency insula- 
tion -not only for 
the tubes, but for 
the grid coil which 
is mounted direct- 
ly on the grid ter- 
minals of these 
sockets. 

The grid and 
plate coils are 
wound with No. 8 

soft -drawn copper 
wire. The size of 
wire has little ef- 
fect in the work- 
ing of the set, so 
that any wire ca- 
pable of handling 
the relatively high 
radio -frequency 
currents may be 

By Garo 

Chief Engineer, 
Broadcast Station 
wicc 

THE TRANSMI 

W. R.ay* 
used. The main requisite for both the grid 
and the plate inductances is that they must 
remain rigid under operating conditions. 

The grid coil is aperiodic and is wound with 4 turns of wire, 
on a diameter of about 1 inch, spaced approximately N. inch 
between turns. The two ends are connected as directly as pos- 
sible to the grid terminals of the 2 tube sockets. The plate 
inductance, in conjunction with a plate tuning condenser, tunes 
the oscillator to the particular frequency desired in the 5 -meter 
band. This inductance is wound with 2 turns of wire, on a 
diameter of approximately 2/ inches, with a spacing of 
of an inch between each of the adjacent turns. 

The type MCD -35 -X Ham - 
marlund condenser (C2) used 
for tuning this inductance is es- 
pecially designed for ultra -short 
wave use and is an ideal piece 
of apparatus for the purpose of 
this circuit. It is a dual con- 
denser (33 mfd. each section) 
with the 2 rotor sections mounted 
on the same shaft, but with the 
stators insulated from each 
other. The plates are double 
spaced. contributing to stability 
and high voltage insulations. 
The isolantite mounting keeps 
losses to a minimum, an ex- 
tremely important factor when 
operating at such high frequen- 
cies. The location of stator lugs 
is such as to provide direct sup- 
port for the plate inductance, 
thus eliminating long leads in 
the tuned circuit and helping to 

concentrate the 
inductance in the 
coil, where it be- 
longs. This con- 
denser is mounted 
on a small stand- 
off insulator in or- 
der to keep the 
tuned circuits well 
up in the clear. 

Two radio -fre- 
quency chokes are 
necessary -one for 
the grid circuit 
and the other for 
the plate circuit. 
These are wound 
on isolantite insu- 
lating pillars, / 
inch in diameter 
and 2/ inches 
long. To make an 
excellent job, a 
collar of bare cop- 
per wire was 
wound around each 
of these pillars, so 
that after solder- 
ing the loose ends 
together, a neat 

TTER CIRCliIT 

A BIRD'S -EYE VIEW 
Here the detailed layout is shown, maki 

duplicate this I 

L5 

ng it a simple job for those who wish to 
ittle transmitter 

Ç2 !4 L2 C 
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THE COMPLETED TRANSMITTER 
The layout is planned to keep the tuned circuits up in the open and to eliminate unnecessarily long leads. Insulation through- 

out is as nearly perfect as it can be made, to keep r.f. losses to a minimum 

ring was formed. Between these two rings of copper wire, one 
on each end of the form, 25 turns of No. 24 wire were wound, 
spaced to fill the form. The number of turns, which is not 
critical, may be anywhere between 20 and 30 and the efficiency 
of these radio -frequency chokes may be best determined after 
the set is put into actual operation. The object, of course, is 
to see that no radio frequency is present along the windings 
farthest from the inductance which they feed. The plate and 
grid radio -frequency chokes are connected directly to the 
electrical center of the respective plate and grid inductances. 

The Antenna 
For all ordinary purposes, it is possible to clip a short an- 

tenna wire, about 8 feet in length, on to the plate inductance, 
but much more stable operation was obtained by using a coil 
and condenser combination as an antenna tank circuit. The 
coil is identical to the plate inductance, and is tuned by a Ham - 
marlund type MC -35 -X, 11 -plate midget variable condenser. 
This is identical with the one described above, except that it 
has only a single 
section. A wire 
approximately 8 

feet long is con- 
nected to each ter- 
minal of the con- 
denser, making it 
possible for the ra- 
dio frequency to 
hop off into space 
in great style. In 
addition to the 8- 
foot wire advo- 
cated, the writer 
tried an antenna 
some 150 feet in 
length, with excel- 
lent results. How- 
ever, due to the 
presence of nu- 
merous standing 
waves on an an- 
tenna arrangement 
of this type, the 
circuit becomes 
somewhat difficult 
to manage, and for 
all ordinary pur- 
poses provides no 
advantage over a 
short piece of wire 
strung from one 
side of the room 
to the other. 

CORRECTED CIRCUIT OF 

The filaments of the tubes are lighted from a transformer 
delivering the proper voltage. A center -tapped resistor of 75 
ohms is placed directly across the filament terminals of the 
tube sockets. The filaments of the two tubes are wired in mul- 
tiple. The grid biasing resistor has a resistance of 10,000 
ohms, and is connected between the radio- frequency choke of 
the grid inductance and the center -tap of the filament resistor. 

The Power Supply 
The plate voltage is fed directly to the midtap of the plate 

coil, through the radio -frequency choke already described. This 
voltage may be in the order of 300 volts, derived from a suit- 
able B supply unit. Approximately 180 volts may be derived 
from ordinary B batteries, if one wishes to operate with a pair 
of type -71A tubes, which gave excellent results in the tests. 

The modulating system for this transmitter may consist of 
the well -known Heising system, using proportionate tubes -i.e., 
if a pair 10's are used in the oscillator, a pair of 50 tubes 
either in push -pull or parallel, should be used as modulators. 

Using a pair of 
71A tubes as os- 
cillators, one would 
prefer a pair of 
45 type tubes as 
modulators. 

In tuning up 
this oscillator, all 
one need do is 
tune in a reliable 
signal operating in 
the 5 -meter band 
and then tune the 
transmitter to emit 
a signal somewhere 
in the proximity 
of this signal. Ac- 
tual frequency 
measurements at 
such high frequen- 
cies are somewhat 
difficult and are 
beyond our point 
of discussion, for 
which reasons they 
are not dealt with. 

With a combi- 
nation of this 
transmitter and 
the receiver pre- 
viously described 
for this 5 -meter 
band, all (Contin- 
ued on page 376) 

THE 5 -METER RECEIVER 
Rather obvious errors appeared in the cir 

207 of the October issue. The d 
cuit of the receiver, published on page 
iagram shown here is correct 
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THE OSCILLATOR SECTION 
These photos do not show this section exactly as de- 
scribed for the reason that the author for his own 
purposes has included a 465 -kc. amplifier for special 
service. This is seen in the long rear section. The 
crystal oscillator and harmonic amplifier pertaining 
to the present article are shown in the front, left and 
center. .lt the rear (left) is shown the a.v.c. stage. 
Figure 17 shows the author's suggested panel arrange- 

ment for this section 

BELOW: DETAILS OF R.F. CHASSIS 
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LAYOUT OF THE R.F. SECTION 
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Qñ Crystal Controlled 

Short -Wave 
SUPER 

In the October and November issues the 
author analyzed his new circuit design, 
described special and highly effective short- 
wave antenna systems and made a start 
on the constructional description of the re- 
ceiver. In the present article he covers 
the construction of the r.f. amplifier and 

oscillator sections 

By Frank H. Jones 
Part Three 

THE base and shield cans for this push -pull input signal ampli- 
fier are made up with dimensions as shown in Figures 8, 9 and 
10. Note how the coil sockets are mounted vertically on the bake- 
lite upright pieces shown in Figures 9 and 10. These bakelite up- 

right supports furnish a place to mount the .0001 mfd. grid coupling 
condensers and also the grid resistors and allow very short leads from 
ends of grid coils to control -grid caps on top of the -58 tubes. 

The two by -pass condensers are on the floor of the shield. R3 
and R8 are below the shield floor. The 500 -ohm wire -wound resistors 
R9 and R10 are in the lower right front corners of their respective 
shield cans. The r.f. chokes 1, 2, 3 and 5 are inside the shield can 
and all screen-grid by -pass condensers are also inside the cans. 

Connect all the high r.f. potential sides of all r.f. chokes and con- 
densers close to the points in the circuit they are to by -pass or choke. 
Chokes 4 and 6 are below shield floor. Grid resistors are in the 
cans and the de- coupling resistors are below the floor. 

Plate leads "X" should be stiff and lie about / inch above floor of 
shield boxes up to the point where they turn up to connect on coil 
socket terminals. 

I think that the wiring and placement of parts for this push -pull 
set is now clear, and I shall assume that you have this whole section 
wired and ready for test, so let's set about testing it and then we 
will know that part is okay when we come to try out the other parts 
of the complete receiver. Also, testing this section will be a welcome 
diversion from the mechanical work and wiring you have just done. 

Take the B eliminator that you have probably already planned to 
use and connect it up with the correct voltages on tube filaments and 
plate circuits. 

Temporarily disconnect the two detector plate leads and join the 
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two plate leads together through an r.f. choke (and by -pass to 
ground) through a pair of 3000 -ohm headphones to 250 volts plus 
B on the eliminator. Watch out in handling the 'phones with this 
high voltage in them that you don't get a shock. 

Connect the de- coupling resistors R3 and R8 to negative side of 
3 -volt dry cells, grounding the positive side to the shield, which is 
the negative side of the B current. The detector test connection 
is as shown in Figure 11. 

If you have an 0 -50 scale d.c. milliammeter, put it in the com- 
mon 250 -volt lead going to the r.f. chokes 3 and 5. You should 
get a reading of about 24 milliamperes. Now with a short antenna 
(anything in the house will do), and the set turned on and all 
condensers Cl, C2 and C3 set about the same, turn on some all - 
wave interference. 

What is this? 

Getting a Good Balance 
Well, Junior's toy a.c. or d.c. universal motor, the kind with a 

commutator, will do, especially if it is in "bad" shape and sparks 
a- plenty. Put this running somewhere near the antenna (and of 
course have all the shield cans closed). If all the connections are 
correct, you are sure to hear a racket in the 'phones. Now move 
the toy motor away farther from the antenna till you just hear 
a moderate noise and then tune each condenser for maximum 
response. This test will show you how your coil windings may 
have to be juggled a bit if you insist on nice uniform tracking 
of all the condensers. Fix to suit your taste, and then make a 
record of the various dial settings at 8 or 10 points for future 
use when you come to line the complete receiver. 

If everything is okay you can very likely hear plenty of sta- 
tions with this rig alone. For extra nice tracking and more 
especially for nice push -pull balance we have two single Ham - 
marlund 50 mmfd. trimmers bridged across each half of all the 
variable tuning condensers. Use these for final exact balance 
when complete receiver is finally tested. These little trimmers 
are right on the floor at each side of their corresponding tuning 
condensers. 

If you have a tube tester, pick out pairs of tubes of identical 
characteristics for each stage, and this applies to screen grid cur- 
rent as well as plate current. Wire the tube sockets so the 
suppressor grids are joined to the cathodes when tubes are in 
the sockets. 

As you will see from Figure 8 we require a metal base shield 
20 inches long by 8 inches wide. Make it a little longer for con- 
venience, and also wider. 

Procure a piece of 3/32 inch copper, brass or aluminum sheet 
25 inches long by 13 inches wide. Cut and bend it as in Figure 12. 

Make the shield cans of 1/32 inch copper or brass. These cans 
may have / inch flanges turned in at the bottom and the cans 
may then be fastened to the chassis base with small machine 
screws. The covers for these cans may be in a single piece of 
stiff brass provided it fits snug down and level on each can, 
and no large cracks. While the foregoing is very convenient, 
it is much better to make individual covers to fit down over 
each can. The overall dimensions and the spacing of the parts 
is all clearly shown in Figure 8, and we will assume that second 
"B" is completed and start consideration of section "C ". 

The Oscillator Section 
This section contains the crystal oscillator and harmonic ampli- 

fier and also the automatic carrier wave leveler (a.v.e.). 
If you are familiar with oscillating circuits and frequency 

multipliers in transmitters, you won't find anything here to worry 
you. If not, maybe you had better read up a bit on crystal con- 
trolled oscillators and "electron coupled" circuits, but if you 
follow directions it can't help working. 

Usually with half a chance you can hardly prevent tubes from 
generating oscillations. They are always trying their best to do 
it. In amplifiers you have to keep them from oscillating, but in 
the oscillating stage you can let them do their dirty work. 

The type -47 tubes will appear large, and they really are. 
However, they are fine actors with crystals, and will quadruple, 
quintuple, sextuple, septuple and octuple in great shape and far 
easier and better than most other types of tubes. 

Remember, this section "C" is to go in the main panel frame 
under the section "B ". For uniformity in design and mounting, 
make a floor base just the same as you did for section "B ". This 
section will have three can compartments divided and dimen- 
sioned as shown in Figure 13. We know that section "D" which 
is the tunable i.r.f. amplifier, will have its output end at the 
left from the front and so we have (Continued on page 373) 
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THE PUSH -PULL R.F. AMPLIFIER 

These are the inside top and bottom views of the r.f. 
amplifier, consisting of 2 r.f. stages and detector, all push - 
pull. The front view was shown in the complete as- 
sembly, just below the loudspeaker panel, in the October 

issue 
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IN this ninth installment of the DX Corner we have listed a time schedule of Short -Wave Best Bets, a- list of stations 
logged during the past month at the RADIO NEWS Short -Wave Listening Post in Westchester County, New York. The 

schedule includes only the best received stations, hourly, from 5 o'clock in the morning to 12 midnight, E.S.T. Space has 
been left for filling in local time. Space has also been left opposite the call letters for your own dial settings for each 

station you pick up. Unless otherwise noted, stations are heard daily. 

n ) 19.8 GSF 49.4+ Irregular W8XAL Short -Vt ave Best Bets 25.3 GSE 49.5 Temporary OXY 
Wavelengths 25.5 DJD 49.9+ VE9DR 

in Meters Call Letters Dial Settings 26.8+ Sun. CT3AQ 19 G.M.T. 2 P.M. E.S.T. Local Time 
31.2+ Sun. VK2ME 16.8 Except Sat. W3XAL 

10 G.M.T. 5 A.M. E.S.T Local Time 31.3+ W1XAZ 19.5 Sun. W2XAD 
19.8- HVJ 31.5+ YV3BC 19.7 W8XK 
30.5 JIAA 31.8+ PLV 19.7 DJB 
31.2+ Sun. VK2ME 49.0+ Ex. Sat., Sun VE9HX 25.2 FYA 
11.5 Wed., Sat. VR3ME 49.1+ Sun. YV1BC 25.3 12RO 
70.2 RV15 49.2 VE9GW 25.3+ -_ W2XE 

.11 G.M.T. 6 A.M. E.S T Local Time 49.4+ Irregular W8XAL 25.5 Irregular DJD 
19.7 DJB 49.9+ VE9DR 25.5. GSD 
25.5 DJD 16 G.M.T. 11 A.M. E.S T Local Time 25.6 Ex.Sat.,Sun VE9JR 
30.5 J1AA 13.9+ W8XK - 30.4 Sat. EAQ 
i1.2+ Sun. VK2ME 19.6+ W2XE 31.2+ XETE 

.31.3+ W1XAZ 19.7 - - W8XK 31.3 HBL (code) 
11.5 Wed., Sat. VK3ME 19.7 DJB 31.3+ W1XAZ 
49.4+ Irregular W8XAL 25.2 FYA 31.5+ GSB 
70.2 RVIS 25.3 GSE 31.5+ YV3BC 
1.2 G.M.T. 7 A.M. E.S.T Local Time 25.4 I2RO 37.4+ Sun. RABAT 
13.9+ W8XK 25.5 Irregular DJD 49.1+ Sun. YV1BC 
16.8+ Irregular PHI 25.6 Except Sun. VE9JR 49.2 VE9GW 
16.9 GSG 26.8+ Sun. CT3AQ 49.3+ Sun. W9XAA 
19.6 FYA 31.2+ Sun. VK2ME 49.4+ Irregular W8XAL 
19.7 DJB 31.3+ WIXAZ 49.5 W3XAU 
23.3+ Sun. RABAT 31.5+ GSB 49.5 Temporary OXY 
25.3 GSE 31.5+ YV3BC 49.9+ VE9DR 
25.5 DJD 40.5 Except Sun. HJ3ABD 50.2+ HVJ 
31.2+ Sun. VK2ME 49.0 +Exc.Sat.,Sun. VE9HX 20 G.M.T. 3 P.M. E S.T. Local Time 
31.3+ W1XAZ 49.1+ YVIBC 16.8 Except Sat. W3XAL 
49.4{- Irregular W8XAL 49.2 VE9GW 19.5 +Ex.Tu.Th.Sat X2XAD 
70.2 RV15 49.3+ Sun. W9XAA 19.7 W8XK 
13 G.M.T. 8 A.M. E.S.T Local Time 49.4+ Irregular W8XAL 19.7' DJB 
13.9+ W8XK 49.9 VE9BJ 25.3+ W2XE 
16.8+ Irregular PHI 49.9+ Except Sun. VE9DR 25.4 12 RO 
16.9 GSG 17 G.M.T. 12 Noon E.S.T. Local Time 25.5 Irregular DJD 
19.6 FYA 13.9+ W8XK 25.5 GSD 
19.7 DJB 19.6+ W2XE 25.6 FYA 
23.3+ Sun. RABAT 19.7 W8XK 25.6 Ex. Sat., Sun. VE9JR 
25.3 GSE 19.7 DJB 30.4 Sat. EAQ 
25.5 DJD 25.2 FYA 31.2+ XETE 
31.2+ Sun. VK2ME 25.3 GSE 31.3+ WIXAZ 
.31.3+ W1XAZ 25.4 I2RO 31.5+ GSB 
31.8+ PLC 25.5 Irregular DJD 31.5+ YV3BC 
35.5 Irregular PRAG 25.6 Sat. VE9JR 37.3 Sun. RABAT 
49.2 VE9GW 31.2+ W3XATJ 45.3+ (chimes) REN 
49.41- Irregular W8XAL 31.2+ Sun. VK2ME 49.1+ Sun. YV1BC 
49.9- VE9DR 31.3+ W1XAZ 49.1+ Sat. W3XAL 
70.2 RV15 31.5+ GSB 49.2 VE9GW 
14 G.M.T. 9 A.M. E.S.T. Local Time 31.5+ YV3BC 49.3+ Sun. W9XAA 
13.9+ W8XK 40.5 Ex. Sun. HJ3ABD 49.4+ Irregular W8XAL 
16.8+ Irregular PHI 49.0+ Ex.Sat.,Sun. VE9HX 49.5 W3XAU 
19.6 FYA 49.1+ Except Sun. YV1BC 49.5 Temporary OXY 
19.7 DJB 49.2 VE9GW 49.6+ Sun. W1XAL 
19.8 GSF 49.3+ Sun. W9XAA 49.9 VE9DR 
25.3 GSE 49.4+ Irregular W8XAL 50.0 RV59 
35.5 DJD 49.9 VE9BJ 21 G.M.T. 4 P.M. E.S T . Local Time 
25.6 Except Sun. VE9JR 49.9+ VE9DR 16.8 Except Sat. W3XAL 
31.2+ Sun. VK2ME 18 G.M.T. 1 P.M. E.S.T. Local Time 19.7 W8XK 
31.3+ WIXAZ 13.9+ W8XK - 19.7 DJB 
31.8+ PLV 16.8 Except Sat. W3XAL 253 W8XK 
35.5 Irregular PRAG 19.7 W8XK 25.3+ W2XE 
39.4 X26A 19.7 DJB. . 25.4 I2RO 
49.0 Except Sat.Sun VE9HX 25.2 FYA 25.5 DJD 
49.1- Sun. YV1BC 25.5 Irregular DJD 25.5 GSD 
49.2 VE9GW 25.5 GSD 25.6 FYA 
49.4+ Irregular W8XAL 25.6 Sat. VE9JR 31.2+ XETE 
49.9+ VE9DR 30.4 Sat. EAQ 31.3+ WIXAZ 
15 G.M.T. 10 A.M. E.S T Local Time 31.2+ W3XAU 31.5+ GSB 
13.9+ W8XK 31.3+ WIXAZ 37.3 Sun. RABAT 
16.8+ Irregular PHI 31.5 GSB 46.7 Fri. W3XL 
19.6 FYA 31.5+ YV3BC 48.8+ W8XK 
19.6+ W2XE 49.1+ Exc. Sun. YV1BC 49.1+ Sun. YV1BC 
19.7 W8XK 49.2 VE9GW 49.1+ Sat. W3XAL 
19.7 DJB 49.3+ Sun. W9XAA 49.1 Except Sat. W9XF 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO NEWS FOR DECEMBER, 1933 

49.2 VE9GW 
49.3+ Sun. W9XAA 
49.4+ Irregular - W8XAL 
49.5 W3XAU 
49.5 Temporary OXY 
49.9+ VE9DR 
50.0 RV59 
22 G.M.T. 5 P.M. E.S T 
16.8 Except Sat. \V3XAL 
25.2 W8XK 
25.3+ W2XE 
25.4 I2R0 
25.5 GSD 
25.5 DJD 
26.8+ Tues., Thurs. CT3AQ 
30.4 EAQ 
31.2+ Tues., Fri. CT1AA 
31.2+ XETE - 

31.3 Sat. HBL 
31.3 +. W1XAZ 
31.3+ DJA 
31.5+ GSB 
38.4+ Sat. HBP 
45.0+ Sun. HC2RL 
46.7 Fri. W3XL 
48.7 YV3BC 
48.8+ W8XK 
49.0 W2XE 
49.0+ Sat., Sun. VE9HX 
49.1+ YVIBC 
49.1+ Sat. W3XAL 
49.1+ Except Sat. W9XF 
49.2 VE9GW 
49.3+ Sun. W9XAA 
49.4+ WSXAL 
49.5 W3XAU 
49.5 Temporary OXY 
49.9 VE9DR 
50.0 RV59 
50.6 Irregular HJ4ABE 
23 G.M.T. 6 P.M. E.S T 
25.2 W8XK 
25.5 GSD 
25.6 FYA 
26.8+ Tues., Thurs. CT3AQ 
30.4 EAQ 
31.2+ Tues., Fri. CT1AA 
31.2+ XETE 
31.3 Sat. HBL 
31.3+ W1XAZ 
31.3+ Irregular DJA 
31.4+ W2XAF 
31.5+ GSB 
38.4+ Sat. HBP 
45.0+ Sun. HC2RL 
46.7 Fri. W3XL 
48.7 YV3BC 
48.8+ W8XK 
49.0 W2XE 
49.0+ Sat., Sun. VE9HX 
49.1+ YV1BC 
49.1+ Sat. W3XAL 
49.1+ Except Sat. W9XF 
49.2 VE9GW 
49.3+ W9XAA 
49.4+ Sun. W8XAL 
49.5 Temporary OXY 
49.9+ VE9DR 
50.6 Tu., Th., Sat. HJ4ABE 
00 G.M.T. 7 P.M. E.S T 
25.2 WSXK 
25.5 GSD 
25.6 Except Sun. VE9JR 
25.6 FYA 
31.2+ XETE 
31.3+ W1XAZ 
31.3+ DJA 
31.4+ W2XAF 
31.5+ GSB 
45.0+ Sun. HC2RL 
46.7 Fri. W3XL 
48.5 TGW 
48.7 YV3BC 
48.8+ W8XK 
49.0 W2XE 
49.0+ Sat., Sun. VE9HX 
49.1+ YV1BC 
49.1+ Sat. W3XAL 
49.1+ Ex. Sat., Sun W9XF 
49.2 VE9GW 
49.3+ Sun. W9XAA 
49.4+ W8XAL 
49.5 W3XAU 

49.8 DJC 
49.9 VE9DR 
50.4 Irregular HJ2ABA 
50.6 Except Sun. HJ4ABE 
01 G.M.T. 8 P.M. E.S.T. Local Time 
25.2 W8XK 
25.6 - FYA 

Local Time 25.6 Except Sun. VE9JR 
31.2+ XETE 
31.3+ W1XAZ 
31.3+ DJA 
31.4+ W2XAF 
40.5+ Except Sun. HJ3ABD 
45.0+ Sun. HC2RL 
46.7 Fri. W3XL 
48.5+ TGW 
48.7 VV3BC 
48.8+ WSXK 
49.0 W2XE 
49.0+ Sat., Sun. VE9HX 
49.1+ YV1BC 
49.1+ Sat. W3XAL 
49.1 Except Sat. W9XF 
49.2 VE9GW 
49.3+ Sun. W9XAA 
49.4+ W8XAL 
49.5 W3XAU 
49.8 DJC 
49.9+ VE9DR 
50.4 Irregular HJ2ABA 
50.5 HJ1ABB 
50.6 Except Sun. HJ4ABE 
73.0+ Except Mon. HCJB 
02 G.M.T. 9 P.M. E.S.T. Local Time 
25.2 W8XK . . 

. 

25.6 FYA 
25.6 VE9JR 
31.2+ XETE 
31.3+ Irregular DJA 
31.3+ W1XAZ 

Local Time 31.4+ W2XAF 
40.5+ Except Sun. HJ3ABD 
45.0+ Tues., Sun HC2RL 
45.2+ Quito 
45.3 Thurs. Prado 
46.7 Fri. W3XL 
48.5+ TGW 
48.8+ W8XK 
49.0 W2XE 
49.0+ Sat., Sun. VE9HX 
49.1+ YV1BC 
49.1+ Sat. W3XAL 
49.1+ Except Sat. W9XF 
49.2 Except Sun. VE9GW 
49.3+ Sun. W9XAA 
49.4 CP5 
49.4+ W8XAL 
49.5 W3XAU 
49.8 Irregular DJC 
49.9+ VE9DR 
50.4 Irregular HJ2ABA 
50.5 HJIABB 
50.6 Mon.Wed.Fri. HJ4ABE 
73.0 Except Mon. HCJB 
03 G.M.T. 10 P.M. E.S.T. Local Time 
25.5 FYA 
25.6 Sat. VE9JR 
31.0 T14NRH 
31.2+ XETE 

Local Time 31.3+ W1XAZ 
40.5+ Except Sun. HJ3ABD 
45.0+ Sun. HC2RL 
45.2 Quito 
45.3 Thurs. PRADO 
46.7 Fri W3XL 
48.5 TGW 
48.8+ W8XK 
49.0 W2XE 
49.0+ Sat., Sun. VE9HX 
49.1+ Sat. W3XAL 
49.1+ YV1BC 
49.1+ Except Sat. W9XF 
49.2 Except Sun. VE9GW 
49.4 CP5 
49.4+ W8XAL 
49.5 W3XAU 
49.9+ VE9DR 
50.5 Thurs. HJIABB 
50.6 Mon.Wed.Fri. HJ4ABE 
04 G.M.T. 11 P.M. E.S.T. Local Time 
25.6 FYA 
25.6 Sat. VE9JR 
31.2+ XETE 

31.3 + W1XAZ 
45.0 Fri. TGW 
45.0+ Sun. HC2RI, 
45i,, QUITO 
46.7 Fri. W3XL 
48.8+ W8XK 
49.1+ Sat. W3XAL 
49.1+ Except Sat. W9XF 
49.2 Except Sun. VE9GW 
49.4+ W8XAL 
49.5 W3XAU 
49.9+ VE9DR 
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Station Locations 
Wavelength Call Letters Location 
13.9+ W8XK Pittsburgh, Pa. 
16.8+ W3XAL Bound Brook, N. J. 
16.8+ PHI Huizen, Holland 
16.9 GSG Daventry, England 
19.5 W2XAD Schenectady, N. Y. 
19.6 FYA Pontoise, France 
19.6+ W2XE New York; N. Y. 
19.7 W8XK Pittsburgh, Pa. 
19.7 DJB Zeesen, Germany 
19.8 GSF Daventry, England 
19.8 HVJ Vatican City 
23.3 Rabat, Morocco 
25.2 FYA Pontoise, France 
24.2 W8XK Pittsburgh, P. 
25.3 GSE Daventry, England 
25.3+ W2XE New York, N. Y. 
25.4 I2R0 Rome, Italy 
25.5 GSD Daventry, England 
25.5 DJD Zeesen, Germany 
25.6 FYA Pontoise, France 
25.6 VE9JR Winnipeg, Canada 
26.8+ CT3AQ Funchal, Madeira 
30.4 EAQ Madrid, Spain 
31.0 T14NRH Heredia, Costa Rica 
31.2+ XETE Mexico City 
31.2+ W3XAU Philadelphia, Pa. 
31.2+ VK2ME Sydney, Australia 
31.2+ CTIAA Lisbon, Portugal 
31.3 HBL Geneva, Switzerland 
31.3 GSC Daventry, England 
31.3+ W1XAZ Springfield. Mass. 
31.3+ DJA Zeesen, Germany 
31.3+ W2XAF Schenectady, N. Y. 
31.5 VK3ME Melbourne, Australia 
31.5+ YV3BC Caracas, Venezuela 
31.5+ GSB Daventry, England 
31.8+ PLV Bandoent, Java 
32.3 Rabat, Morocco 
35.5 PRAG Porto Alegre, Brazil 
38.4+ HBP Geneva, Switzerland 
39.4 X26A Nuevo Laredo, Mexico 
40.5+ HJ3ABD Bogota, Col. 
45.0+ HC2RL Quayaquit, Ecuador 
45.2 Quito, Ecuador 
45.3 PRADO Riobamba, Ecuador 
45.3+ REN Moscow, U. S. S. R. 
46.7 W3XL Bound Brook, N. J. 
48.5 TGW Guatemala 
48.7 YV3BC Caracas, Venezuela 
48.8+ WSXK Pittsburgh, Pa. 
49.0 W2XE New York, N. Y. 
49.0+ VE9HX Halifax, N. S. 

49.1+ YV1BC Caracas, Venezuela 
49.1+ W3XAL Bound Brook, N. J. 
49.1+ W9XF -Chicago, Ill. 
49.2 VE9GW Bowmanville, Can. 
49.3+ W9XAA Chicago, Ill. 
49.4 CP5 La Paz. Bolivia 
49.4+ W8XAL Cincinnati, Ohio 
49.5 W3XAU Philadelphia, Pa. 
49.5 OXY Skamleback, Denmark 
49.6 GSA Daventry, England 
49.6+ WIXAL Boston, Mass. 
49.8 DJC Zeesen, Germany 
49.9 VE9BJ New Brunswick, Can. 
49.9+ VE9DR Montreal, Can. 
50.0 RV59 Moscow, U. S. S. R. 
50.0+ HVJ Vatican City 
50.4 HJ2ABA Tunja, Colombia 
50.5 HJIABB Barranquilla, Colombia 
50.6+ HJ4ABE - Medellin, Colombia 
70.2 RV15 Khabarovsk, Siberia 
73.0 HCJB Quito, Ecuador 

Official Radio News Listening 
Post Observer Appointments 
Listed below by states are the Official 

Radio News Listening Post Observers for 
short -wave reception. These Observers are 
serving conscientiously in helping expand 
the usefulness of the DX Corner. They are 
making monthly logs of actual reception 
which are used to check and augment the 
results already obtained in our Westchester 
Listening Post. 
Alabama 

J. E. Brooks 
California 

C. H. Canning 
Florida 

E. M. Law 
James F. Dechert 

Georgia 
C. H. Armstrong 

Indiana 
J. R. Flannigan 

Maine 
R. I. Keeler 

Massachusetts 
Arthur Hamilton 
Roy Sanders 

Mississippi 
Dr. J. P. Watson 

Missouri 
C. H. Long 

New Jersey 
William Dixon 
R. H. Schiller 
William F. Buhl 

New York 
Donald E. Barne 
I. H. Kattell 

North Carolina 
H. O. Murdoch, Jr 
W. C. Couch 

Ohio 
C. H. Skatzes 

Pennsylvania 
K. A. Staats 
C. T. Sheaks 
George Lilley 
John A. Leininger 
F. L. Stitzinger 

Tennessee 
Adrian Smith 

Virginia 
D. W. Parsons 

Washington 
Chas. G. Payne 

Wisconsin 
William M. Hardell 
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Canada 
A. G. Taggart 
W. H. Fraser 
Douglas Wood 

Cuba 
Frank H. Kydd 

England 
Donald Burns 

Applications for Official Listening Posts 
in the remaining states should be sent in 
immediately to the DX Corner. Listeners 
outside of the United States who feel that 
they would like to serve in this capacity are 
also requested to file their applications as 
soon as possible before final appointments 
are made. 

Short -Wave Reception Conditions 
Short -wave reception during the last 

month has been very spotty. The 16 and 
19 meter bands have been good during the 
mornings until noon time. On two separate 
weeks during the last month, however, re- 
ception on the 25 and 31 meter bands were 
almost entirely obliterated. These times 
correspond to the hurricane conditions along 
the Atlantic coast and the Gulf of Mexico 
and this leads us to think that these con- 
ditions may have also had some effect on 
either the magnetic phenomena surrounding 
the earth or the ionization clouds in the 
atmosphere which interfered with these 
waves. This was not true, however, regard- 
ing reception from South America which 
came through fine even during these periods. 
On the remaining two weeks of the last 
month, reception conditions from East and 
West, on the 25 and 31 meter bands, were 
almost up to normal. The 48 -meter band 
improved considerably, again, with the ex- 
ception of one of the weeks heretofore men- 
tioned, when even KDKA was barely 
audible. Reception on all bands during the 
last few days preceding this writing has 
improved, however, and normal conditions 
seem to be restored. The outstanding recep- 
tion during the past month was on the 
short 19 -meter waves and from Australia 
and Japan, in the Eastern United States. 

HVJ Transmissions 
An official communication from station 

HVJ at Vatican City states that they will 
be on the air daily on 19.8 meters from 5 

to 5:15 a.m., E. S. T. and on 50.2 meters 
daily except Sunday, from 2 to 2:15 p.m. 
The transmitter used has an output power 
of 10 kw. and the station can be recognized 
by the clock ticking in the studio. 

Radio Coloniale Transmissions 
An official communication from Radio 

Coloniale (FYA) states that they will be 
on the air on 19.6 meters daily from 8 to 
11 a.m. and on 25.2 meters daily from 11:15 
a.m. to 1:15' p.m., as well as from 3 p.m. 
to 5 p.m. and on 25.6 meters from 6 p.m. to 
8:30 p.m. Also they will be on the air from 
9 to 11:30 p.m. and then from 3 to 4 a.m. 

Rabat Transmissions 
An official communication from the radio 

station in Rabat (Morocco) states that they 
will be on the air on 23.3 meters from 7:30 
to 9 a.m. daily and on 37.3 meters from 
2:45 to 5 p.m. Their announcements may 
be recognized as follows: "Ici Radio -Maroc, 
station de l'Office Chérifien des Postes, des 
Télégraphes et des Téléphones." They close 
their transmissions by playing "La Marseil- 
laise." 

W8XK Transmissions 
An official communication from radio sta- 

tion W8XK at Pittsburgh states that they 
will be on the air on 48.86 meters from 4:30 
p.m. to sign off. They will be on the air 
on 25.2 meters daily from 4:30 to 10 p.m. 
They will be on the air on 19.7 meters 

daily from 10 a.m. to 4:15 p.m. and also 
on 13.9 meters daily from 7 a.m. to 2 p.m. 
All times listed are E. S. T. 

OXY Transmissions 
An official communication from station 

OXY at Shamleback, Denmark, follows: 
"We beg to inform you that, by way of 
experiment, the OXY short -wave transmitter 
is at present broadcasting on a wavelength 
of 49.5 meters instead of 31.51 meters with 
a power of / kw. This station was in- 
augurated on November 13, 1928, and 
broadcasts from 6 to 11:30 p.m., G. M. T., 
transmitting the same programs as the 
Kalundborg and Copenhagen stations." 

T1'NRH Transmissions 
An official communication from station 

TI4NRH follows: "Due to the interference 
given us by XETE, YV3BC and the Ger- 
man and English stations, we have changed 
our broadcasting as follows: We shall be 
on the air on 31 meters only between the 
hours of 10 and 11 p.m., E. S. T., daily. 
We have dropped all other waves for ex= 
periments for the moment and shall con- 
tinue under this schedule from August 23 
last. Please note that our call is TI4NRH 
and not TI4NRH, as many make this mis- 
take." 

FAIRFIELD LISTENING POST 
Official RADIO NEWS listening post of 
S. Gordon Taylor at Fairfield, Conn. 

W1XAZ Transmissions 
Sometime ago we ran a note stating that 

station W1XAZ would be off the air during 
a period for rebuilding the transmitter. But 
we ran their call in our lists because the 
time period when they would be off was 
indefinite. We are now in receipt of the fol- 
lowing official communication from this sta- 
tion at Springfield, Massachusetts: "W1XAZ 
will be on the air again about October 1 

with a power of 10 kw. on a frequency of 
9570 kc. from 7 a.m. to 1 a.m. the next 
day, E. S. T." 

YV1BC Transmissions 
We have received the following official 

communication from station YV1BC at 
Caracas stating that they will be on the air 
on 49.1 meters from 11 a.m. to 1:30 p.m. 
and from 5:45 to 10:30 p.m. daily except 
Sundays. They are on the air on Sundays 
on the same wavelength from 9 a.m. to 
11:30 a.m. and from 2 p.m. to 6:30 p.m., 
and from 7:30 p.m. to 10:30 p.m. 

W3XL Transmissions 
"Station W3XL notifies me although they 

do not operate in accordance with any 
regular schedule and are only experimental, 

they have been relaying WJZ programs from 
5 p.m. to 1 a.m., E. S. T., on Fridays re- 
cently." -Ray La Rocque, Worcester, Mass. 

HJ3ABD Transmissions 
An official communication from station 

HJ3ABD at Bogota, Colombia, states that 
their station will be on the air on 40.5 
meters daily except Sundays from 11:30 a.m. 
to 1 p.m. and from 8 p.m. to 11 p.m. Their 
announcement is "Colombia Broadcasting." 
The power used by the station is 200 watts. 

The British Empire Trans- 
missions 

An official communication from British 
Broadcasting station states that their pro- 
gram for the coming month will be as shown 
in best bets. Substitutions of stations may 
be made as follows without further notice: 
GSE may be substituted for GSD, or vice 
versa, GSC may be substituted for GSB. 

Best Bets in California 
Eugene S. Allen of Reedley, California, 

sends in the following best bets in his loca- 
tion. W1XAL, W1XAZ, W2XAF, W2XAD, 
W2XE, W3XAL, W3XAU, VE9JR, VE9GW, 
W8XK, W8XAL, VE9CS, GSE, FYA, 
XETE, VK2ME, VK3ME, W9XF, W9XAA, 
RV15, J1AA.and HJB. On amateur 'phone 
he reports having heard K4SA, OA1B, 
K6BAZ, K6CIB, K6CRW, XIG, X3B. He 
uses a 6 -tube home -made super. 

Opera from Quito 
The following paragraph is from a letter 

of Dr. J. P. Watson of Hazlehurst Missis- 
sippi: "Last night, Tuesday, September 19, 
1933, 9 to 11:15 p.m., E. S. T., I chanced 
to hear a good opera; a new feature from 
South America. The station, Quito, Ecua- 
dor is on 6625 kc. The announcer stated 
this station would be on Sundays at 5:45 
p.m. and on Tuesdays from 9 to 11:15 p.m. 
I may not have the frequency exact but 
near enough for DX listeners to find the 
station I am certain. Reception in this lo- 
cation generally on all frequencies has been 
very unsatisfactory recently due to storms 
and static." 

The Vatican Station 
Mr. George Moraldi of Rome, Italy, says 

that besides the normal schedule of HVJ, 
they may be heard on 'phone daily, except 
holidays, from 3 to 3:30 p.m., G. M. T., 
on a wavelength of 19.84 meters. He states 
that announcements are often given during 
the transmission in Italian, French, Eng- 
lish, German and Spanish. They ought to 
be heard in America from 10 to 10:30 a.m., 
E. S. T. 

Report from Tennessee 
Mr. Adrian Smith of Dyersburg, Tennes- 

see, writes: "In enclosing my log this month 
you will notice there is a break of about 
twelve days during which period the weather 
changed and DX was impossible for any- 
thing outside the United States and Canada. 
The Europeans came through the first week 
in September and then failed at once. 

"I notice that one writer states he re- 
ceived EAQ on 38 meters. This has also 
happened to me on a super. (It is the upper 
setting. Editor.) The stations that have 
come in best here recently are EAQ, XETE, 
W2XAF, WEF, WCG, W8XK, W2XE, GSA, 
GSD, DJD, DJA, DJC, GSE, W3XAU, 
VE9GW." He states that station TI4NRH 
faded badly. This is also true of VE9DR 
and FYA. 

Have You Heard This Station? 
Mr. Robert L. Weber of West McHenry, 

Illinois, a member of the International 
DX'er's Alliance, reports that there is a 

(Continued on next Page) 
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Radio Call Book Section 
Television and Aircraft Stations in the U. S. 

1600 -1700 kc. 
\V2XR Radio Pictures, Inc. 
\V8XAN Sparks Withingtoni Co. 
2000 -2100 kc. 
W6XAH Pioncer Mercantile Co. Bakersfield, Calif. 
W9XK State University of Iowa Iowa City, Iowa 
W9XAO Western Television 

Research Co. Chicago, III. 
2100 -2200 kc. 
\V6XS Don Lee Bdg. System Los Angeles, Calif. 
W9XAK Kansas State College of Agri- 

culture and Applied 
Science Manhattan, Kansas 

W2XBS National Broadcasting Co. New York, N. Y. 
W.3X. \K National Broadcasting Co. Portable -initial location 

Brook, N. J. 
W9XAP National Broadcasting Co. Chicago, Ill. 
2200 -2300 kc. 
W9XAI. First Nat. Television Corp. Kansas City, Mo. 
2750 -2850 kc. 
\V2XAB Atlantic Broadcasting Corp. New York, N. Y. 
\V9XG Purdue University West Lafayette, Incl. 

Long Island City, N. Y. 
Jackson, Mich. 

Television Stations 
43 -46, 48.5 -50.3, 60 -80 megacycles 

.1 

.1 

.5 

.125 
5 

13o und 
5 
2.5 

.5 

W2XAK 
\V6XAO 
W9XD 
\V2XBT 
\V2XF 
\V3XE 

W2XR 
\\'.3XAD 
W 1 O?iX 

Atlantic Broadcasting Corp. 
Don Lee Broadcasting Sys. 
The journal Co. 
National Broadcasting Co. 
National Broadcasting Co. 
Philadelphia Storage Battery 

Company 
Radio Pictures, Inc. 
R. C. A. Victor Co. 
R. C. A. Victor Co. 

\VIXG Shortwave and Television 
Corporation 

\V8XAN Sparks Witllington Co. 
W9XE U. S. Radio and Television 

Corporation 
VVBXL The WGAR Broadcasting 

Co. (CP) 
W8XF \VJR, The Goodwill Station, 

.5 Inc. (CP) 
1.5 W9XAT Dr. George W. Young (CP) 

New York, N. Y. 
Los Angeles, Calif. 
Milwaukee, \Vis. 
Portable 
New York, N. Y. 

Philadelphia, Penna. 
Long Island City, N. Y. 
Camden, N. J. 
Portable and mobile vicinity of 

Camden, N. J. 

Portable 
Jackson,' Mich. 

Marion, Ind. 

Cuyahoga Heights \ 

Pontiac, Mich. 
Minneapolis, Minn. 

126.1 m -2378 kc; 102.66 m -2930 kc; 101.83 m- 
2942 kc; 100.46 m -2984 kc; 72.11 m -4158 kc; 
63.22 m-4742 kc; 53.07 m -5650 kc; 45.52 m- 
6735 kc; 45.45 m -6596 kc. 
KIF \I Fairbanks, Alaska 
WEEB Baltimore, Md. 
\VEEC Charleston, S. C. 
WEEF Spartanburg, S. C. 
WEEG Greensboro, N. C. 
WEEH McRae, Ga. 
WEEJ Jacksonville, Ga. 
WEEN Linden, N. J. 
\VEEM Miami, Fla. 
WEED Orlando, Fla. 
WEEQ Atlantic City, N. J. 
WEER Richmond, Va. 

129.63 m-2312 kc; 127.33 m-2354 kc; 86.52 m- 
3465 kc; 63.29 m-4737 kc; 45.87 m-6536 kc; 
45.80 m-6546 kc; 45.73 m-6556 kc; 37.45 m- 
8006 kc. 
KGUS Blythe, Calif. 

112.44 m-2667 kc; 112.27 tn-2670 kc; 105.11 m- 
2853 kc; 99.83 m-3338 kc; 55.79 m-5374 kc. 
KNWA St. Paul, Minn. 
KNWB Fargo, N. D. 
KNWC Pembia, N. D. 
WAEH Milwaukee, Wis. 
\VSDL Duluth, Minn. 
WSDR Madison, Wis. 
WSDS Chicago, Ill. 

111.19 m-2675 kc; 102.10 m-2036 kc; 51.50 m- 
5822 kc. 
WAEI Detroit, Mich. 

110.29 m-2694 kc; 109.81 m-2731 kc; 103.23 m- 
2905 kc; 97.64 m-3071 kc; 97.15 m-3086 kc; 
72.99 m-4107 kc; 60.39 m-4965 kc; 60.15m- 
4985 kc; 54.45 m-5506 kc; 54.15 m-5537 kc; 
52.89 m-5669 kc; 52.70 m-5689 kc; 46.08 m- 
6507 kc; 46.01 m-6517 kc; 45.94 m-6526 kc; 
37.43 m-8011 kc. 
KGSP Denver, Colo. 
KGSR Pueblo, Colo. 
KGTH Salt Lake City, Utah 
KGTJ Las Vegas, Nev. 

103.23'm-2905 kc; 97.63 m-3071 kc; 97.15 m- 
3086 kc; 60.39 m-4965 kc; 60.15 m-4985 kc; 
54.45 m-5506 kc; 52.45 m-5717 kc; 52.88 m- 
5670 kc; 52.70 m-5689 kc. 
KGTA Winslow, Ariz. 

KGTD 
KGTL 
KGTN 
KGTQ 
KGTR 
KGTX 
KGTY 
KGSB 
KGSI 
KSI 
KST 
KSX 
KSY 
WAEC 
WAED 
WARE 
WAEF 
WAEG 
WHG 
\VHM 

Aircraft Stations 
Wichita, Kansas 
Kingman, Ariz. 
Las Vegas, Nev. 
Springfield, Mo. 
Robertson, Mo. 
Pocatello, Idaho 
Butte, Mont. 
Alameda, Calif. 
Kansas City, Kansas 
Burbank, Calif. 
Kansas City, Mo. 
Albuquerque, N. M. 
Tulsa, Okla. 
Pittsburgh, Pa. 
Harrisburg, Penna. 
Camden, N. J. 
Newark, N. J. 
Cresson, Penna. 
Columbus, Ohio 
Indianapolis, Ind. 

95.91 m -3126 kc; 93.09 m -3220 kc; 92.80 m- 
3231 kc; 92.52 m -3240 kc; 92.09 m -3255 kc; 
87.02 m -3445 kc; 86.77 m -3455 kc; 86.52 m- 
3465 kc; 86.08 ni -3483 kc; 61.01 m-4914 kc; 
53.55 m -5599 kc; 53.45 m -5610 kc; 53.26 rn- 
5630 kc. 
KGCN Douglas, Ariz. 
KGQZ San Diego, Calif. 
KGSH Portable 
KGTB Texarkana, Tex. 
KGTU Lake Charles, La. 

Beaumont, Tex. 
El Paso, Texas 
Houston, Tex. 
San Antonio, Tex, 
Brownsville, Tex. 
Dallas, Tex. 
Big Spring; Tex. 
Waco, Tex. 
Shreveport, La. 
Tucson, Ariz. 
Phoenix, Ariz. 
Indio, Calif. 
Burbank, Calif. 
Robertson, Mo. 
Little Rock, Ark. 
Springfield, Ill. 
Mobile, Ala. 
Evansville, Ind. 
Portable 
Elmira, N. Y. 
Birmingham, Ala. 

KGTV 
KGUA 
KGUB 
KGUD 
KGUE 
KGUF 
KGUG 
KGUH 
KGUK 
KGUO 
KGUP 
KGUQ 
KGUR 
KGUT 
KGUU 
WAEJ 
WAEK 
WAEN 
WAEP 
WAEQ 
WDSE 

\VQDP 
\VQDQ 
WSDB 
\VSDC 
WSDD 
\VSDF 
WSDG 
WSDH 
WSDI 
WSDK 
WSDO 
WSDP 
WSW 
W SDZ 

Atlanta, Ga. 
New Orleans, La. 
Jackson, Miss. 
Newark, N. J. 
Boston, Mass. 
Louisville, Ky. 
Chicago, Ill. 
Nashville, Tenn. 
Cincinnati, Ohio 
Memphis, Tenn. 
Buffalo, N. Y. 
Columbus, Ohio 
Berea, Ohio 
Indianapolis, Incl. 
Abilene, Tex. 

.C5 

.15 
.5 

575 

1.5 
1 

2 

.n5 

2 

'illage, Ohio .2 

.25 

.5 

95.31 m -3146 kc; 94.86 m- -3161 kc; 90.29m- 
3320 kc; 58.57 m -5119 Ice; 53.84 m -5568 kc; 
53.64 m --5590 kc; 52.98 m--5659 kc. 
KEU Burbank, Calif. 
KFM Sacramento. Calif. 
KFO Oakland, Calif. 
KGE Medford. Ore. 
KGQZ San Diego, Calif. 
KGT Fresno, Calif. 
KGTE Wichita, Kansas 
KGTZ Spokane, Wash. 
KGUC Fort Worth, Tex. 
KGUZ Ponca City, Okla. 
KKO Elko, Nev. 
KMP Omaha, Nebr. 
KMR North Platte, Nebr. 
KNAS Kansas City, Mo. 
KNAT Dallas, Tex. 
KNAU Tulsa, Okla. 
KNAV Oklahoma City, Okla. 
KOE Cheyenne, Wyo. 
KQC Rock Spring, Wyo. 
KQD Salt Lake City, Utah 
KQM Des Moines, Iowa 
KQQ Iowa City, Iowa 
KQX Bakersfield, Calif. 
KRA Boise, Idaho 
K'RD Pasco, Wash. 
KRF Lincoln, Nebr. 
KTU Redding, Calif. 
KVO Portland, Ore. 
KZJ Seattle, Wash. 
WNAK Cleveland, Ohio 
WNAL Brooksville, Penna. 
RTNAM Bellefonte, Penna. 
WNAT Orlando Township, Ill. 
WUCG Chicago, Ill. 

(Continued from preceding page) 
station HC2RL at Guayaquil, Ecuador, 
broadcasting on 45 meters on Tuesday nights 
from 9:15 to 11:15 p.m. and on Sunday 
nights they begin to broadcast at 5:25 p.m., 
E. S. T. These are the only two days on 
which they are on the air at present. The 
address of this station is Post Office Box 
759, Guayaquil, Ecuador. 

England, France, Germany With- 
out Antenna 

Mr. Russell I. Keeler of West Scarboro, 
Maine, says he can hear stations GSF, HJB 
and FYA on 19 meters without using his 
antenna. 

Best DX at Asheville 
Mr. Henry Pugh of Asheville, North Caro- 

lina, reports that he has the best consistent 
reception in his location from stations EAQ, 
TI4NRH, GSB, GSG, GBK, GSD, DJA, 
DJB, DJD, DJC, FYA, I2RO, VE9JR, 
VE9GW, CMCI, PDK, J1AA, W8XK, 
W2XE, W9XAA, W3XAL. He uses a Mid- 
west all -wave eight tube super. 

Hurricane Interference 
Mr. R. A. Miller of Morganton, North 

Carolina, writes us enclosing his valuable 
log for the last months. He uses a Stewart 
Warner converter with a 1931 model 725 
Silver- Marshall set. He states: "I keep the 

local weather station here. A hurricane has 
been blowing in the Gulf of Mexico regions 
for the past few days. This weather would 
not permit reception of any volume -only 
a whisper last night. England has had bad 
weather and interference for the past sev- 
eral days." 

A Spanish Speaking Station 
"I wish to report a Spanish -speaking 

station coming in just below W8XK on the 
dial. The announcer has mentioned Caracas 
several times but as yet I have not been 
able to determine the station call letters 
exactly." Donald E. Barne, Copaigue, New 
York. (Any of our readers identifying this 

(Continued on page 377) 
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DI0 JR O ÇR AM FEATURES 
AN OFFICIAL PROGRAM SERVICE 

THE radio receiver is worth only what it receives. One of the main difficulties in broadcast listening is to determine just 
when the more popular programs are on the air. Most listeners miss as much as 50 percent of the worth -while 

programs for this reason. RADIO NEWS is therefore presenting this seventh instalment of a monthly broadcast schedule, 
listing day by day what is felt to be the most noteworthy programs on the air in the evenings, on Saturday afternoons 
and all day Sunday. The programs have been chosen by a committee of art, music and educational critics, as well as 
representative listeners. The programs listed are for the period of November 10th -December 10th inclusive. The listings 
include the name of the program, the time the program is on the air, the type of program, the name of the sponsor, the chain 
and the national stations through which it is transmitted. To use the lists one should refer to the day of the week and 
then run down the hours, marking off those programs you wish to listen to. If you want to find the time for a given 
program, the name of the program is shown in bold face and is easily picked out. The list is correct up to the day of going 
to press. Programs are sustaining, unless otherwise noted. All listings are in Eastern Standard Time. Deduct one hour 
for Central Standard Time, two hours for Mountain Standard Time, and three hours for Pacific Standard Time. All time 

is p.m. unless otherwise noted. 

Compiled by 

Samuel Kaufman 

MONDAYS 
5:00 -SKIPPY. Drama. Sponsor: Sterling 

Products, Inc. CBS. WABC, WOKO, 
WCAO, WAAB, WGR, WKRC, WHK, 
CKLW, WDRC, WCAU, WEAN, WFBL, 
W SPD, WJSV, WHEC, CFRB. Also, 
6:00 -WBBM, KMBC, WHAS, KMOX, 
WCCO. 

5:30 -THE SINGING LADY. Nursery jin- 
gles, songs and stories. Sponsor: Kellogg 
Co. NBC. WJZ, WHAM, KDKA, 1VJR, 
WGAR, WLW, WBAL, WBZ, WBZA. 
Also, 6:30 -WENR. 

5:30 -JACK ARMSTRONG, ALL- AMERI- 
CAN BOY. Draina. Sponsor: General 
Mills, Inc. CBS. WABC, WOKO, 
WCAO, WNAC, WGR. WHK, CKLW, 
WOWO, WDRC, WCAU, WJAS, WEAN, 
WFBL, WSPD, WJSV, WREC. Also, 
6:30 -WBBM, KMOX, WCCO. 

5:30 -ADVENTURES OF TOM MIN AND 
HIS RALSTON STRAIGHT SHOOTERS. 
Drama. Sponsor: Ralston Purina Co. 
NBC. WEAF, WEEI, WTIC, WJAR, 
WTAG, WLIT, WRC, WGY, WBEN, 
WCAE, WTAM, WWJ. WCSH, WFBR. 

5:45 - WIZARD OF OZ. Drama. Sponsor: 
General Foods Corp. NBC. WEAF, 
WTIC, WTAG, ZYEEI, WJAR, WCSH, 
W FBR, WRC, 1VGY, WBEN, WCAE, 
WTAM, WWJ, WSAI, WMAQ, KSD, 
1V OW, 1VDAF. WTMJ, KSTP, WIBA, 
W EBC, WDAY, KFYR. 

5:45 -LITTLE ORPHAN ANNIE. Drama. 
Sponsor. Wander Co. NBC. 1VJZ, 
WBAL, WBZ, WBZA, KDKA, CRCT, 
CFCF, WLW, WHAM, WGAR, WJR, 
WRVA, 1111 - NC, WIS, WJAX, WFLA, 
WPTF. Also, 6:45 -WREN, KOIL, 
KWCR, KPRC, WOAI, WFAA, KTBS, 
WKY, KSTP, WEBC, WDAY, WBAP, 
KFYR. 

6:00 -BUCK ROGERS IN THE 25TH CEN- 
TURY. Drama. Sponsor: R. B Davis 
Co. CBS. WABC, WADC, WOKO, 
WCAO, WAAB, WKBW, 1FHK, CKLW, 
WDRC, WCAU, WEAN, WJSV, WBT. 
Also, 7:30 -WBBM, WKRC, WFBM, 
WHAS, KMOX, WCCO. 

6:15 -11-BAR -O RANGERS. Drama. Spon- 
sor: Hecker H -O Co. CBS. WABC, 
WOKO, WAAB, 1VGR, WHK, WDRC, 
WCAU, WEAN, WFBL, WLBZ, WHEC, 
WORC, WMAS. Also, 9:00 -KERN, 
KMJ, KHJ, KOIN, KFBK, KGB, 
KFRC, KDB, KOL, KFPY, KWG, KVI. 

6:45 -LOWELL THOMAS. News. Sponsor: 
Sun Oil Co. NBC. WJZ, WBZA, WHAM, 
1VSYR, CRCT, WGAR, WBAL, WBZ, 
KDKA, WLW, WJR, WJAX, WIOD, 
W FLA. 

6 :4; - GEORGE SCHERBAN'S RUSSIAN 
GYPSY ORCHESTRA. CBS. WADC, 
WOKO, WCAO, WAAB, WKBW, 
WBBM, WHK, CKLW, WFBM, KMBC, 
WHAS, WFBL, WSPD, WQAM, WLBZ, 
WBT, WDOD, KVOR, KRLD, KLZ, 
WTAQ, WLBW, 1V BIG, WHP, KTRH, 
KLRA, WFEA, WREC, WISN, WLAC. 
WDSU, KOMA, WMBG, WDBJ, WHEC, 
KSL, KTSA, WTOC, CFRB, WACO, 
WMT, WSJS, WKBN. 

7:00 -AMOS 'N' ANDY. Drama. Sponsor: 
Pepsodent Co. NBC. WJZ, WBAL, 
WBZ, WBZA, KDKA, WLW, WGAR, 
WMAL, CRCT, WRVA, WPTF, WIOD, 
WFLA. Also, 11:00 -WMAQ, WEHR, 
KWK, WREN, KOIL, KSTP, WSM. 
WMC, WSB, WSMB, KTHS, KDYL, 

WHY, WOAI, KOA, KGO, KFI, KGW, 
HOMO, KHQ, KPRC, WDAF, WHAM, 
WJR, WFAA, WCKY, WTMJ, WHY.. 

7:00 -MYRT AND MARGE. Drama. Spon- 
sor: Wm. Wrigley, Jr., Co. CBS. 
WABC, WADC, WOKO, 11CAO, WNAC. 
W GR, WKRC, WHK, CKLW, WDRC, 
WCAU, WJAS, WEAN, WFBL, WSPD, 
WJSV, WQAM, WDBO, WDAE, WBT, 
KRLD, WSFA, WTOC. 1111 VA. Also, 
10:45 -WBBM, WFBM. KMBC, WHAS, 
KMOX, KERN, KMJ, KHJ, KOIN. 
KFBK, KGB, KFRC, KDB, KOL. 
KFPY, KWG, KVI, WGST, WKRC, 
KLZ, KTRH, KLRA, WREC, WCCO, 
WODX, WLAC, WDSU, KOMA, KSL. 

7:00 -MOLLE -SHOW. Charles Leland, 
comedian: Sponsor: Molle Co. NBC. 
W EAF, WTIC, WTAG, V /EEI, WJAR. 
WCSH, WLIT, WFBR, WRC, .WGY, 
WBEN, WCAE, WTAM, WWJ, WMAQ, 
KSD, WOC, WHO, WOW, WDAF, 

7:15 -BILLY BACHELOR Drama. Spon- 
sor: Wheatena Corp. NBC. WEAF. 

7:15 -JUST PLAIN BILL. Drama. Spon- 
sor: Kolynos Sales Co. CBS. WABC. 
WCAO, WNAC, WGR, WKRC, WHK, 
CKLW, WCAU, WJSV, CFRB. 

7:30 -LUM AND ABNER. Sketch. Sponsor: Ford Dealers. NBC. WEAF, WFBR, 
WBEN, WGY, WTAM, WL1V, WTAG. 
ZYEEI, WJAR, WCSH, WRC, WCAE, 
W KBF. Also, 11:15 -WLIT, KSD, WOC, 
WHO, WDAF, WTMJ, KFYR, WIBA, 
WDAY, WOW, WENR. 

7:30 -RICHFIELD COUNTRY CLUB. With 
Grantland Rice, Betty Barthell, Mary 
McCoy, Double Quartet and Jack Golden's 
Orchestra. Sponsor: Richfield Oil Co. of 
N. Y. NBC. WJZ, WBZ, WBZA, WBAL, 
WHAM, KDKA, CRCT, WMAL, WSYR. 

7:45 -THE GOLDBERGS. Drama. Spon- 
sor: Pepsodent Co. NBC. WEAF, WEEI, 
WSAI, WE NM, WOW, WTAG, WJAR, 
1VCSH, WLIT, WFBR, WRC, WGY, 
W BEN, WCAE, WTAM, WWJ, WDAF. 7:45-BO IKE CARTER. News. Sponsor: Philco Radio & Television. CBS. WABC, 
WCAO, WNAC, VGR, WBBM, WHK, 
WCAU, WJAS, WBT, WJSV, CKLW. 

8:00 -HAPPY BAKERS. Vocal trio and Harriet Lee. Sponsor: Continental 
Baking Corp. CBS. WABC, WADC, 
WNAC,- WGR, WGN, WKRC, WHK, 
CKLW, WDRC, WFBM, WSPD, WJSV, 
W ICC, WCAH, WMBG, WHEC, WWVA, 
WORC, WMAS. 

8:00 -SOCONYLAND SKETCHES. Drama. Sponsor: Standard Oil Co. of N. Y. NBC. 
WEAF, WTIC, WTAG, WEEI, WJAR, 
WCSH, WGY, WBEN. 

8:15 -EDWIN C. HILL. "The Human Side 
of the News." Sponsor: Barbasol Co. 
CBS. WABC, WADC, WOKO, WCAO, 
WNAC, WGR, WON, WKRC, WHK, 
CKLW, WDRC, WFBM, KMBC, WCAU, 
WJAS, WEAN, KMOX, WFBL, WSPD, 
WJSV, WCCO. 

8:30 -FLOYD GIBBONS AND VICTOR 
YOUNG'S ORCHESTRA. Sponsor: Johns - Manville Co. NBC. WEAF, WTIC, 
WTAG, WEEI, WJAR, WCSH, WLIT, 
W FBR, WRC, WGY, WBEN, WTAM, 
WWJ, WLW, WMAQ, KSD, WOC, 
WHO, WOW, WDAF, WRVA, WIS, 
W JAX, WIOD, KPRC, KOA, KDYL, 
WSMB, 1VSB, WFLA, WSM, WMC. 

8:30- POTASH AND PERLMUTTER. Drama. 
Sponsor: Health Products Co. NBC. WJZ, 
WBAL, WMAL, WGAR, WCKY, WLS, 

WJR, WHAM, KDKA, WSYR. 
8:45 -RED DAVIS. Drama. Sponsor: Beech - Nut Packing Co. NBC. WJZ, WBAL, 

WBZ, WBZA, WSYR, WHAM, KDKA, WLS, WJR. 
9:00 -A. & P. GYPSIES. Sponsor: Great Atlantic & Pacific Tea Co. NBC. WEAF, WTIC, WTAG, WEEI, WJAR, WHO, WCSH, WLIT, WRC, WGY, WBEN, WCAE, WTAM, WWJ, WSAI, WMAQ, KSD, 1VOC, WOW, WDAF. 
9:00 -SINCLAIR GREATER MINSTRELS. 

Sponsor: Sinclair Refining Co. NBC. WJZ, WGAR, WSB, WLS, KWK, WREN, K1VCR, KSTP, WEBC, WDAY, KFYR, WFAA, R'R VA, W1VNC, 1VIS, WJAX, WIOD, WMC, WFLA, WSM, 
1VSMD, WJDX, WBZ, KPRC, WOAI. KTBS, WKY, KOIL, WBZA, WHAM, KDKA, WLW, KSO, WTMJ, WIBA, WBAL, KOA, WPTF, KVOO, WJR. 

9:00 -KATE SMITH. Songs. CBS. WABC, 
WADC, WOKO, WCAO, WAAB, 
WKB1V, WHK, CKLW, WDRC, WFBM, 
KMBC, WHAS, WCAU, WJAS, WFBL, 
WSPD, WJSV, WQAM, WPG, WLBZ, WBT, -WDOD, WLBW, WBIG, WHP, KTRH, KLRA, WFEA, WREC, WISH, WCCO, WODX, WLAC, WDSU, KOSIA, 
WMBD, WMBG, WDBJ, WHEC, KSL, KTSA, WTOC, WSBT, WIBW, CFRB, 
WACO, KFH, WSJS, WORC. 

9:15 -AN EVENING IN PARIS. Sponsor: Bourjois, Inc. CBS. WABC, 1VCAO, 
11-NAC, 1VGN, WHK, CKLW, KMBC, 
WCAU, WJAS, WEAN, KMOX, WJSV, 
WGST, KLZ, WCCO, WDSU, KOMA. 

9:30 -JACK FROST MELODY MOMENTS, 
Sponsor: National Sugar Refining Cu. 
NBC. WJZ, WBAL, WHAM, KDKA, 
WGAR, 1VLW, WJR, WEHR. 

9:30 -THE BIG SHOW. Lulu McConnell, Gertrude Niesen and Isham Jones' Or- chestra. Sponsor: Ex -Lax Co. CBS. 
WABC, WADC, WOKO, WCAO, WNAC, WKBK, WBBM, WKRC, WHK, CKLW, 
WOWO, WDRC, WFBM, KMBC, WHAS. 
WCAU, 1VJAS, WEAN, KMOX, WFBL, 
WSPD, WJSV, KERN, KMJ, KHJ. KOIN, KFBK, KGB, KFRC, KDB, 
KOL, KFPY, KWG, KVI, WICC, WBT, 
WCAH, KRLD, KLZ, WREC, WCCO, 
WLAC, WDSU, WTAR, KSL, CFRB. 

9:30 -DEL MONTE SHIP OF JOY. Spon- sor: California Packing Co. NBC. 
WEAF, WTAG, WEEI, WJAR, WCSH, 
1VLIT, WFBR, WRC, 1VGY, WCAE, 
WTAM, W1VJ, WSAI, WMAQ, KSD, 
WOC, WHO, WOW, WRVA, 1VWNC, 
1VIS, WJAX, WIOD, WFLA, KVOO, 
WKY, KTBS, WFAA, KPRC, WOAI, 
KOA, KDYL, WKBF, WEBC, 1VTMJ, 
KSTP. 

9:45 -THE WITCH'S TALE. Drama and music. WOR. 
10:00 -THE HOUR GLASS. Chorus and solo- ists. Orchestra directed by Harold San- ford. NBC. WJZ, 1VBAL, WMAL, WBZ, 

WBZA, WSYR, WHAM, WCKY, KWCR, 
KSO, KOIL, WREN, CFCF, WRVA, 
WVNC; WIS, WJAX, WFLA, (WIBA, 
KSTP, WEBC, KFYR, WSM, WSB, WJDX, WSMB, KVOO, WKY, WFAA, 
KPRC, KTBS, WOAI, KDYL, KGO, 
KFSD, off 10:30). - 

10:00- CONTENTED PROGRAM. Sponsor: 
Carnation Milk Co. NBC. WEAF, 
-WTAG, .WEEI, WJAR, WCSH, WLIT, 
WFBR, WRC, WEBC, KSTP, KFYR, 
CFCF, CRCT, WSM, WMC, WSB, 
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KPRC, WOAI, KOA, KDYL, KG 0, 
KFI, KGW, KOMO, KHQ, WMAQ. 

10:00-ANDRE KOSTELANETZ *PRESENTS. 
Orchestra and vocal soloists. CBS. WABC, 
WADC, WOKO, WCAO, WAAB, WKBW, 
WHK, CKLW, WDRC, K\IBC, WHAS, 
\VCAU, \VJAS, WE BL, \VSPD, WJSV, 
WQAM, WPC-, WLBZ, WBT, WDOD, 
KVOR, KRLD, KLZ, WLBW, WBIG, 
\V RP, KTRH, KLRA, WFEA, \\'CCO, 
\VODX, WLAC, WDSU, KOMA, WMBD, 
W\IBG, WDBJ, WHEC, KSL, KTSA, 
W"POC, WSBT, WIBW, CFRB, \VACO, 
W-MT, WSJS, WORC, WKBN, WREC. 

TUESDAYS 
5:00- SKIPPY. Drama. Sponsor: Sterling 

Products, Inc. CBS. WABC, WOKO, 
W( 'AO, WAAB, WGR, WKRC, WHK, 
('KLW, WDRC, WCAU, WEAN, WFBL, 
WSPD, WJSV, WHEC, CFRB. Also, 
6:00- W1313M, KMBC, WHAS, KMOX, 
WCCO. 

5:311- SINGING LADY. Nursery jingles, 
songs and stories. Sponsor: Kellogg 
Co. NBC. WJZ, WBAL, WBZ, WBZA, 
W HAM, WJR, WLW, KDKA, WGAR, 

5:30 --BACK ARMSTRONG, ALL-AMERI- 
CAN BOY. Drama. Sponsor: General 
Mills, Inc. CBS. WABC, WOKO, 
W"('AO, \\-N AC, WGR, WHK, CKLW, 
\VURC, WCAU, WJAS, WEAN, WFBL, 
\VSI'D, \VJSV, WHEC. Also, 6:30- 
\C1313M, KMOX, WCCO. 

5:45- LITTLE ORPHAN ANNIE. Drama. 
Sponsor: Wander Co. NBC. W.I' / 
W HAL, \ \'BZ, WBZA, KDKA, CRCT, 

\VLW, WHAM, WGAR, WJR, 
W'RVA, WWNC, WIS, WJAX, WE LA, 
W l'TF. Also, 6:45 -WREN, WRAP. 
K0l1., KWCR, KPRC, WOAI, \\'FAA. 
K'l'Bs, WKY, KSTP, WEBC, WDAY, 
KFYR. 

6:011 -BECK ROGERS IN THE 25TH CEN- 
TURY. Drama. Sponsor: R. B. Davis 
Co. CBS WABC, WADC, WOKO, 
WCAO, \VA AB, WKBW, WHK, CKLW, 
\\'DR C. WCAU, WEAN, WJSV, WBT 
Also, 7:30 -WEBE, WKRC, WFBM, 
WHAS, KMOX, WCCO. 

6:15 -H -BAR -O RANGERS. Drama. Spon- 
sor: Hecker H -O Co. CBS. WABC, 
W OKO, WAAB, WGR, WHK, WDRC, 
\VCAU, WEAN, WFBL, WLBZ, WHEC, 
W ORC, WMAS. 

6:30- MID -WEEK HYMN SING. Vocal solo- 
ists and organist. NBC. WEAN. WGY, 
WMAQ, WIS, KVOO, WOAI, WWNC, 
WIBA, KTBS, WSAI, KGIR, W.TDX, 
KPO, KFYR, WDAY, KPRC, KDY1..- 
KTHS, WFI, WTAG, WRC, WOC, 
WHO, WJAX, WFAA, WWNC. 

0:43 -LOWELL THOMAS. News. Sponsor: 
Sun Oil Co. NBC. WJZ, WBZ, WBZA, 
CRCT, WJR, WBAL, KDKA, WGAR, 
WH AM, WLW, WSYR, WJAX, WIOD, 
\VEI:A. 

7:40) -AMOS 'N' :ANDY. Drama. Sponsor: 
Pepsodent Co. NBC. WJZ, WEAL, 
WBZ, WBZA, KDKA, WLW, W \IAL, 
C It( "l', WIOD, WFLA, WRVA, WPTF. 
\\'GA It, \\'HAM. Also, 11:00 -WMAQ. 
li Dl'L, WDAF, KOIL, KSTP, WSR, 
WFAA, \ \'JR, WMC, WSB, WS\IR, 
KTHS, \VCKY, KPRC, WOAI, WHY, 
KOA, KGO, KFI, WREN, KGW, KOMO, 
KHQ, WENR, KWK. 

7 :00-\IYRT ANI) MARGE. Draina. Spon- 
sor. \l'in. Wrigley, Jr., Co. CBS. 
\VABC, WADC, WOKO, WCAO, WNAC, 
WOR, WKRC, WHK, CKLW *, W'DR l', 
\VCAR, PIJ AS, WEAN, WIE'BL, WSPD. 
W JSV, WQAM, WDBO, WDAE, WBT, 
KRLD, WSFA, WTOC, WWVA. Also, 
10:45 -W13BB, WFBM, KMBC, WHAS, 
KMOX, KERN, KMJ, KHJ, KOIN, 
KFBK, KGB, KFRC, KDB, KOI.. 
KFPY, KWG, KVI, WGST, WBRC, 
KLZ, KTRH, KLRA, WREC, WCCO, 
WODX, WLAC, WDSU, ROMA, KSL. 

7:15 -BILLY BACHELOR. Drama. Spon- 
sor: Wheatena Corp. NBC. WEAF. 

7:1.i- -.LUST l'1.:IN BILL. Drama, Spon- 
sor: Kolyuos Sales Co. CBS. WARP, 
W('AO, WNAC, WGR, WKRC, \VHK, 
CK1.NV, \ 3'AU, WJSV, CFRB. 

7:30 -LI'M AND ABNER. Sketch. Sponsor: 
Ford Dealers. NBC. WEAF, WFBR, 
\VG V, \V13 EN, WTAM, WTAG, WKBF, 
W I. \V, \VRC, WEEI, WJAR, WCSH, 
\VP. \E. Also, 11:15 -WFI, WEAR, 
ESD, WOC, WHO, WOW, WTMJ, 
\VDAF, WKBF, WIBA, 

7:45 -THE GOLDBERGS. Drama. Sponsor: 
Pepsodent Co. NBC. WEAF, WTAG, 
WERI, WJAR, WFI, WRC, WGY, 
WREN, WCAE, WTAM, WWJ, WCSH. 
WFBR, WSAI, WENR. WOW, WDAF. 

7:45 -1)ON CARNEY'S DOG STORIES. 
Sponsor: Spratt's Patent, Ltd. NBC. 
\VJ Z, \'MAL, WMAQ, KDKA, WBZ, 
\VBZA, WGAR, WSYR, WHAM, \\'JR, 
\Vl 'KY. 

7:45- IIOAKE CARTER. News. Sponsor: 
Philco Radio & Television. CBS. \V ABC, 
WCAO, WNAC, WGR, WBBM, \VHK, 
WCALI, WJAS, WJSV, WBT, CKLW. 

8 :00-BLACKSTONE PLANTATION. JULIA 

SANDERSON AND FRANK CRUMIT. 
Sponsor: Waitt & Bond Co., NBC. WEAF, 
WTAG, WEEI, WJAR, WCSH, WFI, 
WRC, WGY, WREN, WCAE, WTAM, 
\VWJ. 

8:00 -ENO CREME CLUES. Mystery drama. 
Sponsor: Harold S. Ritchie & Co. NBC. 
W'JZ, WEAL, W'MAL, WBZ, WBZA, 
WHAM, KDKA, \ \'GAR, WLW, Wil1AQ, 
KWK, WRI' N, W,IR. 

8:110- 31ILLS BROTHERS. Songs. CBS. 
W'A. BC, WARP, WOKO, WCAO, WGR, 
WHK, CKLW, WDRC, KMBC, WHAS, 
WCAU, WJAS, WFBL, WSPD, WJSV, 
WQAM, WPG, WLBZ, WBT, WDOD, 
KVOR, KLZ, WTAQ, WHP, WLBW, 
WBIG, KTRH, KLRA, WFEA, WREC, 
WISN, WCCO, WLAC, WDSU, KOMA, 
\ \"\I BG, WDBJ, WHEC, KSL, KTSA, 
WTOC, WSBT, WIBW, CFRB, WACO, 
WET, \'W'VA, KFH, WSJS, WORC, 
WKBN. 

8:15- SINGIN' SAM. Sponsor: Barbasol 
Co. CBS. WABC, WADC, W'OKO, 
WCAO, WNAC, WGR, WON, WKRC, 
WHK, CKLW, WDRC, WFBR, KMBC, 
WCAU, WJAS, WEAN, KMOX, WFBL, 
WSPD, WJSV. W'CCO. 

8:30 -WAYNE KING'S ORCHESTRA. Spon- 
sor: Lady Esther. NBC. WEAF, 
WCAE, WTMJ, WEEI, WJAR, WCSH, 
WFI, WRC, WGY, WTAM, WWJ. 
WTAG, WSAI, KSD, WOC, WHO, 
WOW, WBEN, KSTP, WMAQ, WDAF, 
WKY, KPRC, WOAI, WSM, WSB, 
VCMC, WFAA, WKBF, WSMB. 

8:31) - HORLICK'S ADVENTURES IN 
HEALTH. Talk by Dr. Herman Bunde- 
sen. Sponsor: Horlick's Malted Milk Co. 
NBC. WJZ, WBAL, WBZ, WBZA, 
WHAM, KDKA, \'LS, KOIL, WREN, 
CRCT, \VLW, WGAR, WJR, KWK. 
Also, 11 :45 -KGO, KOA KGW, KOMO, 
KHQ, KDYL, KFI, KFSD, KTAR. 8:39-VOICE OF EXPERIENCE. Psychol- 
ogist. Sponsor:- Wasey Products, Inc. 
CBS. WARP, WCAO, WNAC, WGR, 
\VBBM, WKRC, WHK, CKLW, WDRC, 
KMBC', WHAS, WCAU, WJAS, WEAN, 
KMOX, WJSV, WET. Also, 11:45 - KERN, KMJ, KHJ, KOIN, KFBK, 
KGB, KFRC, KDB, KOL, KFPY, KWG, 
KVI, KLZ, KSL. 8:45- TRADE ANl) MARK. Billy Hillpot and Scrappy Lambert. Vocal duo. 
Sponsor: Smith Bros. NBC. WJZ, WBAL. W'MAL, WBZ, WBZA, WSYR, WHAM, KDKA, WGAR, WJR, WLW, 
WLS, K\VCR, KSO, KWK, WREN, 
KOIL. 

8:45 -KATE SMITH. Songs. CBS. WARP, 
WADC, WOKO, WCAO, WGR, WHK, CKLW, WDRC, WFBM, KMBC, WHAS, 
WCAU, WJAS, WFBL, WSPD, WJSV, WQA\I, WPG, WLBZ, WET, WDOD, KVOR, KLZ, WTAQ, WLBW, WBIG, WHP, KTRH, KLRA, WFEA, WREC, 
WISN, W'CCO, WODX, WLAC, WDSU, 
KOMA, WMBG, WDBJ, WHEC, KSL, KTSA, WTOC, WSBT, WIBW, CFRB, 
'WACO, WATT, KFH, WSJS, WORC, 
WKBN, 

9:110 -BEN BERNIE'S BLUE RIBBON OR- CHESTRA. Sponsor: Premier Pabst 
Sales Co. NBC. WEAF, WRAP, WTMJ, 
WTAG, WEEI, WJAR, WCSH, KOA, 
KSD, WRC, WFBR, WFI, WGY, WBEN, 
WTAM, WCAE, WLS, WWJ, WOC, WHO, WLW , WOW, KSTP, WDAY, 
KFYR, WS\I, WM C, WSMB, WKY, 
WOAI, KPRC, WRVA. 

9: 1111 -HOUSEHOLD MUSICAL MEMORIES. 
Edgar A. Guest, poet. Vocalists and Josef Koestner's Orchestra. Sponsor: Household Finance Corp. NBC. WJZ, \\'BZ, WBZA, WBAL, WHAM, KDKA, 
WKBF, \\'J R, WREN, KSO, WSYR, 
KWK, WKBF, WLS. 

9:30- TEXACO FIRE CHIEF PROGRAM. 
Comedians, vocalists, orchestra. Spon- sor: Texas Co. NBC. WEAF, WCSH, 
WFI, WJDX, WSMB, WRC, WFBR, 
WGY, WBEN, WJAR, WWJ, WEEI, 
WCAE, WTAM, WTAG, WMAQ, KDYL, 
KSD, WOW, WHO, WOC, WLW, 
WRAF, WVIBA, KSTP, WEBC, WDAY, 
KFYR, WIS, WFLA, WRVA, WWNC, 
KFSD, WJAX, WIOD, KVOO, WMC, 
WHY, \VOAI, KOA, KGIR, KGHL, 
KTAR, KTBS, KGO, KFI, KGW, 
HOMO, KHQ, WBAP, KPRC, WSM, 

WPTF, WSB. 
9:30 -NINO MARTINI. Songs. Music by 

Howard Barlow's Symphony Orchestra. 
CBS. WARP, WADC, WOKO, WCAO, 
WKBW-, WHK., CKLW, WDRC, WFBM, 
KMBC, WHAS, WCAU, WJAS, WFBL, 
WSPD, WJSV, WQAM, WPG, WLBZ, 
WBT, WDOD, KVQR., KRLD, KLZ, 
\'LBW, WBIG, WHP, KTRH, KLRA, 
WFEA, WREC, WISN, WCCO, WODX, 
WLAC, WDSU, KOMA, WMBD, 
WDB.I, WHEC, KTSA, KSL, WTOC, 
\V LBW, CFRB, WACO, WMT, WSJS, 
\VORC, W-K13N, KFH. 

10 :00-LIVES AT STAKE. Dramatic Sketch 
and Orchestra.. Sponsor: General Tire 
L Rubber Co. NBC. WEAF, WTAG, 
WJAR, WCSH, WFI, KHQ, WRVA, 
WFBR, WRC, WGY, WREN, \'TAM, 
WLW, WCAE, \V\ \'J, KSD, WOC, WMAQ, 
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WHO, WDAF, WSB, W.\IC, WJDX, 
WKY, KOMO; \VSMß, WRAP, KPRC, 
KTPS, KOA, KTHS, WOAI, KDYL, 
KGO, KFI, KG W, KVOO, WOW, WSM, 
WEEI, WKBF. 

10:30-MADAME SYLVIA OF HOLLY- 
WOOD. Sponsor: Ralston Purina Co. 
NBC. WEAF, WEEI, WTAG, 1VRC, 
WGY, \VBEN, WWJ, WMAQ, KSD, 
WOC, WHO, KOA, KDYL, W'TMJ, 
WWIBA, \\'EBC, KSTP, KGO, KFL 
KGW, KOMO, KHQ. 

WEDNESDAYS 
5:00 -SKIPPY. Drama, Sponsor: Sterling Products, Inc. CBS. WABC, WOKO, 

WCAO, WAAB, WGR, WKRC, WHK, 
CKLW, WDRC, \WAU, WEAN, WFBL, 
WSPD, WJSV, WHEC, CFRB. Also, 

- 

\\ 
6 

':011- ('O. 
WBB\ I I, MBC, WHAS, KMOX, 

5:30 -SINGING LADY. Nursery jingles, 
songs and stories. Sponsor: Kellogg 
Co. NBC. WJZ, WBZ, WBZA WBAL. 
WHAM, WJR, KDKA, WGAR, AV LW. 

5:30 -JACK ARMSTRONG. ALL AMERI- 
CAN BOY. Drama. Sponsor: General 
Mills, Inc. CBS. WABC, WOKO, 
WCAO, WNAC, WGR, \'HK, CKLW, 
WDRC, WCAU, WJAS, WEAN, WE nil., 
WSPD, WJSV, WHEC. Also, 0:30- 
W RBM, KMOX, WHEC. 

5:30 -ADVENTURES OF TOM MIX AN I) 
IDS RALSTON STRAIGHT SHOOTERS. 
Drama. Sponsor: Ralston Purina Co. 
NBC. WEAF, WE RI, WTIC, WJAR. 
WTAG, WLIT, WRC, WGY, WREN, 
WCAE, WTAM, WWJ, WCSH, WFBR. 

5:45 -WIZARD OF OZ. Drama. Sponsor: 
General Foods Corp. NBC. W.EAE. 
WTIC, \\'TAG, WEEI, WJAR, \VCSH, 
WFBR, WRC, WGY, WBEN, WCAE. 
WTAM, WWJ, WSAI, WMAQ, IíSD, 
WOW, WDAF, WTMJ, KSTP, WIBA. 
\\'EBC, WDAY, KFYR. 

5:45 -LITTLE ORPHAN ANNIE. Drama. 
Sponsor: Vander Co. NBC. WJZ, 
WEAL, WBZ, WBZA, KDKA, CRCT, 
('FCF, \\'LW, \V HAM, WGAR, 
\CRVA, \V\ \'NC, WIS, WJAX, AVE 1.A, 
\ \'PTF, KWK, Also, 6:45 - \\B EN, 
K( (IL, K \VCR, KPRC, WOAI, \\'FA:\., 
KTHS, WKY, KSTP, WEBC, WDAY, 
\\-BAP. KFYR. 

6:00-BUCK ROGERS IN THE 25TH CEN- 
TURY. Drama. Sponsor: R. B. Davis 
Co. CBS. WABC, WADC, WOK°, 
\VCAO, WAAB, WKBW, WHK, CKLW, 
VD RC, \VCAU, WEAN, WJSV, \\'RT. 

Also, 7:30 -WBBM, WKRC, W'FB \I, 
WHAS, KMOX, WCCO. 

6:15 -H -BAR -0 RANGERS. Draina. Spon- 
sor: Hecker H -O Co. CBS. WABC. 
W'OKO, WAAB, WGR, WHK, WDRC, 
\VCAU, WJAS, WEAN, WFBL, WLBZ, 
VA'HEC, WORC, .WMAS. Also, 9:00 - 
KERN, K\IJ, KH.I, KOIN, KFBK, 
KGB, KFRC, KDB, KOL, KFPY, KWG, 
K \'I. 

6:30 -BACK OF THE NEWS IN WASH - 
INGTON. Political news comment by 
William Hard. NBC. WEAF, WJAR. 
WFBR, WRC, WWI, WOC, WHO, 
KDYL, KFYR, \'S \I, WFAA, WIS, 
\V\VNC, \VIBA WDAY, WSAI, WGY, 
WS 13, WJDX, KVOO, KPO, WMAQ, 
KTHS, KPRC, KTBS, KOA, WOAT, 
KOHL, KGIR. 

6:45 -LOWELL THOMAS. News. Sponsor: 
Sun Oil Co. NBC. WJZ, WBZ, WBZA. 
KDKA, WGAR, WHAM, WSYR, WLW, 
WEAL, WJR, CRCT, WJAX, WIOD, 
WFLA. 

7:00 -AMOS 'N' ANDY. Drama, Sponsor: 
Pepsodent Co. NBC. WJZ, WBAL, WBZ, 
\VBZA, KDKA, W'LW, CRCT, M'MAL, 
\\'RVA, WPTF, W'IOD, WGAR, W'FLA, 
NN" HA \I, Also, 11:00- W'\IAQ, WENR, 
K\VK, WREN, WDAF, KOIL, KSTP, 
\VSM, WMC, WSB, W'SBM, KTHS, 
KPRC, WOAI, WKY, KOA, KGO, WJR, 
HOW, KFI, KHQ, KDYL, KOMO, 
\VFAA, \WKY, 

7:01) -MOLLE SHOW. Charles Leland, 
comedian. Sponsor: Molle Co. NBC. 
WEAF, WTIC, WTAG, WEEI, WJAR, 
W( 'SIT, \VLIT, WFBR, M'RC, WGY, \'EEN, WCAE, WTAM, M'\\'J, WMAQ, 
KSD, WOC, WHO, WOW, WDAF, 

7:00-MART AND MARGE. Drama, Spon- 
sor: Wm. Wrigley, Jr., Co. CBS. 
WABC, WADC, WOKO, W'CAO, WNAC, 
\YOR, WKRC, WHK, CKLW, 1VDRC, 
WCAU, WJAS, WEAN, WFBL, WSPD, 
WJSV, WQAM, WDBD, WDAE, WET, 
HELD, WSFA, WTOC, WW\'A, Also, 
10:45- WBBM, WFB\I, WHAS, K\IOX, 
KERN, KMJ, KHJ, KOIN, KFBK, 
KGB, KFRC, KDB, KOL, KFPY, KWG, 
KV!, WGST, WBRC, KLZ, KTRH, 
KLRA, WEEP, \VCCO, M'ODX, \'LAC, 
VV'DRC . J' OMA, KSL, 

7:1.5- B11,1. 1. BAC'lI F.LOR. Drama. Spon- 
sor: 'd (,'atena Corp. NBC.. WEAF. 

7:15 -JUST PIA IN BILL. Drama, Spon- 
sor: Koly non Sales Co. CBS. WABC, 
WCAO, IC NA('. W,, H, WKRC, \VHK, 
CKLW, \'CA(-, \V.1 -V, CFRB. 
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7:311- I.I -31 AND ABNER. Sketch. Spon- 
sor: Ford Dealers. NBC. WEAF. 
WTAG, WEEI, WJAR, WCSH, WFBR. 
1VRC, WGY, WBEN, WTAM, WCAE. 
W KBF. Also, 11:15 -WLIT, WEHR, 
KSD, WOC, WHO, WDAF. WTJLT, 
W KBF, WIBA, WDAY, KFYR. 

7:-15 -THE GOLDBERGS. Drama. Spon- 
sor: Pepsodent Co. NBC. WEAF. 
WTAG, WSAI, WEEI, WJAR, WCSH. 
WFBR, WLIT, WRC, WGY, WBEN, 
WCAE. WTAM, WWJ, WENR, WOW. 
WRAF. 

7:45-BORKE CARTER. News. Sponsor: 
Mkt. Radio & Television. CBS. WABC. 
WCAO, WNAC, WGR, WBBM, WHK. 
w, SAU, WJAS, WJSV, WBT, CKLW. 

8:00 -BERT LAHR AND GEORGE OI.- 
SEN'S ORCHESTRA. Sponsor: Standard 
Brands, Ino. NBC. WEAF, WTIC. 
WTAG, WEEI, WJAR, WCSII, WLIT. 
WFBR. 1VRC, WGY, R'BEN, WCAE. 
W TAM, WWJ, R'SAI, WLS, KSD, WOW, 
WDAF, WOG, \VRO, WCKY, CFCF, 
CRCT. 

8:00 -ENO CRIME CLUES. Mystery drama. 
Sponsor: Harold S. Ritchie & Co. NBC. 
\V.IZ, WBAL, WMAL, \l'BZ, REZA. 
\\'HAM. KDKA. WEAR, WLW, 
ICWK. WREN. \V.Ii(. 

8:1111 -HAPPY BAKERS. Sponsor: Conti- 
nental Baking Co. CBS. WABC. 
\ \'ADC. WNAC, WUR, WON. WHK. 
('KLW. WDRC. \VFBM, WSPD, WJSV. 
\WICC, WCAH. W\I B(:, WHEC, WWVA. 
\VOI(C, R'M AS. 

8:1:1 -EDWIN C. HILL. "The Human Side 
of the News." Sponsor: Barbasol ('o. 
('BS. WABC, WAD('. WOKO. \ \'GAO. 
11-SAC. WOE, WON. \VKRC, WEE. 
CKLW, WDRC, WFBM, KMBC, WCAU, 
\'JAS. WEAN, K\IOX, WFBL, WSPD. 
1WJS\ WCCO. Also, 11:30 -KERN, 
KILL KHJ, KOIN, KFBK, KGB, EFRC. 
KDB. KOT., KFPY, KWG, KVT, ELY.. 

8:30- POTASH AND PERLMUTTER. Drama. 
Sponsor: Health Products Co. NBC. WJZ. 
WBAL, WMAL, WHAM, KDKA, WGAR, 
WCKY, IVES, WJR, WSYR. 

;1:1111- 1P.\NA TROUBADOURS. Sponsor: 
Bristol -Myers ('o. NBC. WEAF, WTAG. 
11".1 R, WCSH, WLIT, WFBR, WRC. 
\WG1 -. WREN. WCAE, WTAM, WW.T. 
V SAT, \VMAQ. KSD. \VO(', WHO. 

WOW, WDAF, WRVA, WIS, W.TAX, 
IWIOD, WSM. WMC, WSB, WAFT. 
\WSMB, KVOO, WKY, WFAA, WBAP. 
KPRC, WOAI, KTBS. KTHS. WTMJ. 
KSTP, KOA, KDYL, KGO, IiFI, KGW, 
Kk'MO, KHQ. 

9:00- WARDEN LAWES IN "20,000 YEARS 
IN SING SIN(.." Sponsor: William R. 
ll'arner Co. NBC. W.TZ, WEAL. 
WEAL. WBZ. WBZA, WSYR, WHAM, 
KDKA, WGAR, WJR, (WCKY, \V LS. 
KWCR, KSO, KWK,- WREN. KOIL. 

9 :00-- -1RV71 S. COBB AND AL GOOD - 
MAN'S ORCHESTRA. Sponsor: Gulf 
Refining Co. CBS. WABC, WADC. 
WOKO, WCAO. WNAC, WKBW, WKRC. 
\ WHK, CKLW, WOWO, WDRC, WHAS. 
WCAU. WEAN, WFBL, WSPD, WJSV. 
\VQA \l, WDEO. WDAE, WEST. (WLBZ, 

WICC, WBT, WDOD, WCAH. 
KRLD. \'BIG, KTKH, KLRA, WFEA. 
WRFC, WSFA, WLAC, WDSU. IVTAR. 
\\ ERG. \WDB.I, KTSA, 'WTOC, WMAS, 
WGI.E, WJAS, WACO, WORC. 

9:13 -KATE SMITH. Songs. CBS. WABC. 
WADC. WOKO, WCAO, WKBW, WHK, 
CKLW, WDRC, WFBM, KJIBC, WHAS. 
WJAS, WFBL, WSPD, 
\ VLBZ, WDOD, KVOR, KLZ. WLBR'. 
WBIC. WHP, KTRH, KLAR, WFEA. 
WREC, A'ISN, WCCO, WODX, WLAC. 
WDSC, KOMA. WEED, WERG, WDB.1, 
W HEC, KSL, KTSA, WTOC, WSBT. 
WIE1W, CFRB, hACO, WET, KFH, 
WETS. WORC. 

0:30 -I.H0 REISMAN'S ORCHESTRA AND 
CONRAD THIIIAI'LT. BA R ITONE. 
Sponsor: Philip Morris & ('o. NBC. 
W RAF, WTAG. WJAR. WCSH, WLIT, 
WFBR. WRC, 1 \BEN, WCAE, WTAM, 
18-N1-j, WSAI, WMAQ, KSD, WOW. 
WWDAF, R^TMJ, KSTP. 

9:30 -WHITE OWL PROGRAM. Burns and 
Allen; Guy Lombardo's Orchestra. Spon- 
sor: General Cigar Co. CBS. WABC, 
WADC. WOKO, WCAO. WNAC. 
11KBW, WON, WKRC, WEE, CKLW, 
WOWO, WDRC, WFBM, KMBC, WCAU, 
WJAS, WEAN. KMON, WFBL, WSPD. 
WJSV. KERN, KM,I, KHJ, KOIN. 
KFBK, KGB, EFRC. KDB, KOL. 
KFPY, KWG, KVI, WET. KRLD, KLZ, 
KTRH. WCCO, KOMA. KSL, KTSA, 
WORC. 

10:00-CORN COB PIPE CLUB. Sponsor: 
Laves & Bros. Co. NBC. WEAF, WTIC, 
11-TAG, WCSH, WRC, WFBR, WLIT, 
WG Y. WW,T, WBEN. WTAM, WCAE, 
WENR, WLW, KSD, 1WOC, WHO. 
WOW. WDAF, KOA, KGIR, KGHL. 
KGO. KFI, KGW, KOMO, WEEI. 
WJAR, KHQ, KDYL, WTMJ, KSTP. 
WIBA. WEBC, WDAY. KFYR. 

10:no -01.1) GOLD PROGRAM. Fred War - 
in¢' Pennsylvanians. Songs and comedy. 

Sponsor: P. Lorillard Co. CBS. WABC. 
WADC. WOKO. WCAO, WYAC. 
WKBW, WGN, WKRC. R'HK. CKLW. 
WOWO, WDRC, R'FBM, KMBC, WHAS. 
R'CAU, R'JAS, WEAN, KMOX, WFBL. 
R'SPD, R"JSV, WQAM, WDBO, WDAL', 
KERN, KMJ, KHJ. KOIN, KFBK. 
KGB, KFRC, KDB, KOL, KFPY, KWG. 
KVI, R'GST, WPG, R'LBZ, WBRC. 
WICC, WET, WDOD, KVOR, WCAH, 
KRLD, KLZ, R'LBR', 1VBIG, R"HP, 
KTRH, KLRA, R'FEA, WREC, WISN. 
WCCO, WLAC, WDSU, WTAR, KOMA. 
WMBD. KOH, \VMBG, R'DB-T, WHEC, 
KSL. KTSA, R'TOC, R'IBW. R'ACO. 
WET, WORC, WMAS, WNAX, R'KBH. 
KFOR. 

THURSDAYS 
5:00- SKIPPY. Drama. Sponsor: Sterling 

Products, Inc. CBS. WABC, WOKO. 
WCAO, WAAB, WGR, WKRC, WEE. 
CKLW, WDRC, WCAU, WEAN, WFBL. 
WSPD. WJSV, WHEC, CFRB. Also. 
6:00 -WBBM, K \IBC, - WHAS, EMOX. 
WCCO. 

5:30 -SINGING LADY. Nursery jingles, 
songs and stories. Sponsor: Kellogg 
Co. NBC. WJZ, WBZ, WBZA. WEAL. 
WHAM, WLW, KDKA, WGAR. WJR. 

5:30 -JACK ARMSTRONG, ALL AMERI- 
CAN BOY. Drama. Sponsor: General 
Mills, Inc. CBS. WABC, WOKO. 

WNAC, WGR, \WHK, CKLW. 
WDRC, WCAU, WJAS, WEAN. WFBL. 
WSPD, WJSV, WHEC. Also, 6:30 - 
WBBM, KMOX, WCCO. 

5:45 -LITTLE ORPHAN ANNIE. Drama. 
Sponsor: Wander Co. NBC. WJZ. 
WEAL, WBZ, 1VBZA, CFCF, KDKA. 
CRCT, WLW, WHAM. WGAR, WJR. 
WRVA, WIS, WWNC, WJAX, WFLA. 
WPTF. Also, 6:45 -WREN, KOIL, 
KWCR, KPRC, WBAP, WOAI, WFAA, 
KTBS, WKY, KSTP, WEBC, WDAY. 

6:00 -BUCK ROGERS IN THE 25TH CEN- 
TURY. Drama. Sponsor: R. B. Davis 
Co. CBS. WABC, WADC, WOKO. 
WCAO, RAAB, WKBWV, WHK, CKLW, 
WDRC, WCAU, WEAN, WBT. Also, 
7:30 -WBBM, WKRC, WFBM, 'WHAS, 
KItOX, WCCO. 

6:15-H -BAR -O RANGERS. Drama. Spon- 
sor: Hecker II-0 Co. CBS. WABC. 
WOKO, WAAI!, WGR, WHK, WDRC, 
WCAU, WEAN. WFBL, WLBZ, WHEC, 
WORC, WHAS. 

6:45 -LOWELL THOMAS. News. Sponsor: 
Sun Oil Co. NBC. WJZ, WBAL, WBZ. 
WEZA, WJR, WSYR, KDKA, WGAR. 
WLW, CRCT, WHAM, WJAR, WIOD. 
WFLA. 

7:00 -AMOS 'N' ANDY. Drama. Sponsor: 
Pepsodent Co. NBC. WJZ, WBAL. 
WBZ, WBZA. KDKA, WLW, WMAL. 
WRVA, WPTF, WIOD, WFLA, WGAR. 
CRCT, WHAM. Also, 11:00 -WMAQ. 
WENR, KWK, WREN, 1VDAF. KOIT., 
KTHS, KOA, KPRC, WOAI. WKY. 
WFAA, WCKY, WJR, KDYL, EGO. 
KFI, KGW, KOMO, KHQ, 
KSTP, WSM, WEC, WSB. 

7:00 -31YRT AND MARGE. Drama. Spon- 
sor. Wo'. Wrigley, Jr., Co. CBS. 
WABC, WADC, WOKO, WCAO, R"NAC, 
WGR, WKRC, WHK, CKLW. WDRC, 
WCAU, WJAS, WEAN, WFBL, WSPD. 
WJSV, WQAM, WDBO, WDAE, KRLD, 
W)3T, WSFA, WTOC, CFRB, WWVA. 
Also, 10:45 -WBBM, WFBM, KM$C, 
WHAS, KMOX, KERN, KMJ, KU.I. 
KOIN, KFBK, KGB, KFRC, KDB. 
KOL, KFPY, KWG, KVI, R'GST. 
WBRC, KLZ, KTRH, KLRA, WREC. 
WCCO, WODX, WLAC, WDSU, KOMA. 
KIL. 

7:15 -BILLY BACHELOR. Drama. Spon- 
sor: Wheatena Corp. NBC. WEAF. 

7:30 -I,1 "M AND ABNER. Sketch. Sponsor: 
Ford Dealers. NBC. WEAF, WTAG. 
W1:EI, WJAR, WCSH, WFBR, WRC, 
\ \'G1', WBEN, WTAM, WLW, WCAE, 
WKBF. Also, 11:15 -WFI, KSD, WOC, 
WHO, WTMJ. WDAF, WENR, WOW, 
WIBA. WDAY, KFYR. 

7 :45- -THE GOLDBERGS. Drama. Sponsor: 
Pepsodent Co. NBC. WEAF, 11-TAG, 
WEEI, WJAR, WCSII, WFI, WFBR. 
WRC, WGY, WBEN. WCAE, WTAM. 
WWJ, WSAI, WENR, WOW. WDAF. 

7:45 -BOAKE CARTER. News. Sponsor: 
Philco Radio & Television. CBS. WABC. 
WCAO, WNAC. WGR, WBBM, WHK. 
WCAU, WJAS, WJSV, WET, CKLW. 

8:00 -FLEISCHMANN HOUR -RUDY VAL- 
LEE AND GUEST STARS. Sponsor: 
Standard Brands, Inc. NBC. WEAF. 
WTAG, WEEI, WCSH, WFI, WFBR. 
WRC, WGY. WBEN. WCAE, WTAM. 
WWJ. WMAQ, KSD« WOC. KDYL. 
WDAF, WHO. WOW, CRCT, CFCF, 
KSTP, 1VEBC, WDAY, W3M, WIOD. 
WJAX, WFLA, WMIC, WAPI, 1WJDX. 
WJAR, WRVA, WSMB, WOAI, WKY. 
KOA, KFI, KGO, KGW, KOMO, WBAP. 
(WTMJ on 3:30), KTHS, KHQ, WPTF. 
WLW. R'SB, KTAR, KFYR, KPRC. 

8:00 -CAPTAIN DI A M O N D' S AD VEN - 
TURES. Dramatic sea story. Sponsor: 
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General Foods Corp. NBC. WJZ, WBZ 
WBZA,, KDKA. 

8:15- SINGIN' SA3I, Sponsor: Barbasol Co. 
CBS. WABC, WADC. WOKO, WCAO, 
ITN AC, \VGR, R'GN, WKRC, WHK. 
CKLW, WDRC, WFBM, KMBC, WCAE', 
WJAS, WEAN. KMOX, WFBL, WSPD. 
WJSV, WCCO. Also, 11:30 -KERN. 
KILL KHJ, KOIN, KFBK, KGB, 
KFRC, KDB, KOL, KFPY, KWG, KVI. 

8:30 -HORLICK'S ADVENTURES IN 
HEALTH. Talk by Dr. Herman Bun - 
desen. Sponsor: Horlick's Malted 3111k 
Co. NBC. WJZ, WBAL, KDKA, WLS. 
KOIL, WREN. 

9:00 -CAPTAIN HENRY'S MAXWELL 
HOUSE SHOW BOAT. Charles Win - 
nlger, Lanny Ross, Annette Hanshaw, 
others. Sponsor: General Foods Corp. 
NBC. WEAF, WTAG, WEEI, WJAR, 
WCSH, WFI, WFBR, WRC, WGY. 
WBEN, WCAE, WTAM, WWJ, WSAI, 
WMAQ, KSD, WOC, WHO, WOW, 
WDAF, WTMJ, \VRVA, WWNC, WIS. 
WJAX, WIOD, WFLA, WJDX, WMC, 
WSB, WAPI, WSMB, KTBS, WET, 
KPRC, WOAI, WSM, WBAP, WCKY, 
ESTP, EGO, KFI, KGW, KOMO, KHQ, 
KFSD, KTAR, KOA, KDYL. 

9:00 -DEATH VALLEY DAYS. Dra 
Sponsor: Pacific Coast Boras Co. 1B('. 
WJZ, WBZ. WBZA, WJR, WLW, WI.S, 
KOIT., WREN, KDKA, WBAL, WHAM, 
WGAR, KWIC. 

10:00 -AI, JOLSON. Songs and comedy. 
Paul Whiten)an's Orchestra, vocal spe- 
cialties. Sponsor: Kraft- Phenix Cheese 
Corp. NBC. WEAF, WTAG. WEEI. 
WJAR WCSH, R'FI, WFBR, WRC, 
WGY, WBEN, WCAE, WTA \I, WWJ, 
WLW, KSD, WMAQ, WOG, WHO. 
WOE'. WDAF. WTMJ, WIBA, KSTP. 
WVEBC. WDAY, WIS, WJAR, WIOD. 
WFLA, \\'MC, WSB, WAPI, WJDX, 
WSBM, WET, KTHS, WSM, WBAP, 
KTBS, KPRC, WOAI. KOMO, KOA, 
KDYL, KGO, KFI, KGW, KHQ, KFYR, 
WRVA, WWNC. 

FRIDAYS 
5:00 -SKIPPY. Drama. Sponsor: Sterling 

Products, Inc. CBS. WABC, WOKO. 
WCAO, RAAB, WOE, WKRC, WHK, 
CKLW, WDRC, WCAU, WEAN, WFBL, 
WSPD, WJSV, WHEC. CFRB. Also. 
6:00 -WBBM, KMBC, WHAS, KMOX. 
WCCO. 

5:30 - SINGING LADY. Nursery jingles, 
songs and stories. Sponsor: Kellogg Co. 
NBC. WJZ, WBZ, WBZA, WSAI.. 
WHAM. WJR, KDKA. WGAR, WLR'. 

5:30- JACK ARMSTRONG, ALL-AMERI- 
CAN BOY. Drama. Sponsor: General 
Mills, Inc. CBS. WABC, WOKO. 
WCAO. WNAC, WGR, WHE, CKLW, 
WDRC. WCAU, WJAS, WEAN, WFBL 
\ \'SPD, WJSV, WHEC. Also, 6:30 - 
WBBM, K\IOX, WCCO. 

5 :45- LITTLE ORPHAN ANNIE. Drama. 
Sponsor: Wander Co. NBC. WJZ. 
WBAL, WBZ, W13ZA, KDKA, WHAM, 
WLW, WJR. Also, 6:45 -WREN, KOTZ. 
KWCR, KPRC, WOAI, KTBS, WKY. 
KSTP, WEBC, WDAY, KFYR, WBAP. 

6:13 -H -BAR -O RANGERS. Drama. Spon- 
sor: Hecker H -O Co. CBS. WABC. 
WOKO, RAAB, R'GR, \VHK, WDR('. 
WCAU, WEAN, WFBL, WLBZ, WHEC, 
WORC, WMAS. Also, 9:00- KERN, 
KMJ, KHJ, KOIN, KFBK, KGB, 
KFRC, KDB, KOL, KEPT. KWG, KVI. 

6:45 -LOWELL THOMAS. News. Sponsor: 
Sun Oil Co. NBC. WJZ, WLW, WHAM, 
CRCT, 'WSYR, WGAR. WBZ, WBZA, 
KDKA, WJAX, WIOD, WP'LA, WJR, 
WEAL. 

7:00 -AMOS 'N' ANDY. Drama. Sponsor: 
Pepsodent Co. NBC. WJZ, WBZ, 
WBZA, WBAL, KDKA, WLW, CRCT, 
WRVA, WPTF, WMAL, WFLA, WIOD, 
(WGAR, WHAM. Also, 11:00 -WMAQ, 
WENR, EWE. WREN, WDAF, KOII., 
KDYL, KSTP, WSM, R'MC, WSB. 
R'SMD, WFAA, KTHS, WCKY, KPRC, 
WOAI, KHQ, WKY, KOA, EGO, KFI, 
KGW, KOMO, WJR. 

7:00- MOI.LE SHOW. Charles Leland. 
comedian. Sponsor: Molle Co. NBC. 
WEAF, WEE!, WTIC, WJAR, WTAG, 
R'CSH, WLIT, WFBR, WRC, WGY, 
WBEN, WCAE, R'TAM, WWJ, WMAQ, 
K3D. WOC, WHO, WOW, WDAF. 

7:00 -HIRT AND MARGE. Drama. Spon- 
sor: Wm. Wrigley, Jr., Co. CBS. 
WABC. WADC, WOKO, WCAO, WNAC, 
WGR, WKRC, WHK, CKLW, WDRC, 
WCAU, R'.TAS. WEAN, WFBL, WSPD, 
WJSV, R'QAM, WDBO, WDAE, KRLD, 
WBT, WSFA, WTOC, WWVA. -Also, 
10:45 -WBBM, WFBM, K \IBC, WHAS, 
KEOX, KERN, KMJ. KOIN, KFBK, 
KGB, KFRC. KDB, KOL, KFPY, KWG, 
KVI, WGST, WBRC, KLZ, KTRH, 
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KLRA, WREC, WCCO, WODX, 1FLAC, 
WDSU, KOMA, KSL. 

7:15- BILLY BACHELOR Drama. Spon- 
sor: Whea tena Corp. NBC. WEAF. 

7:15 -,JUST PLAIN BILL. Drama. Spon- 
sor: Kolynos Sales Co. CBS. WABC, 
WCAO, WNAC, WGR, WKRC, WHK, 
CKLW, WCAU, WJSV, CFRB. 

7:45 -THE GOLDBERGS. Drama. Sponsor: 
Pepsodent Co. NBC. WEAF, WTAG, 
WENR, WOW, WERI, WJAR, WCSH, 
WLIT, WRC, IVGY, WREN, WCAE, 
WTAM, WWJ, WSAI, WDAF, WFBR. 

7:45 -BOAKE CARTER. News. Sponsor: 
Philco Radio & Television. CBS. WABC, 
WCAO, WNAC, WGR, WBBM, WHK, 
WCAU, WJAS, WJSV, WBT, CKLW. 

8:00- JESSICA DRAGONETTE AND THE 
CAVALIERS. Sponsor: Cities Service 
Co. NBC. IVEAP, WTIC, WFAA.. 
(IVGY off 8:30). WDAF, WREN, 
WTAG, WOA I, WTAM, WWJ, WSAI, 
KY\V, KSD, WOC, WHO, WOW, CRCT, 
KOA, KPRC, KTBS, (WTMJ on 8:30), 
1VEBC, WKY, WRVA, WEEI, KDYL, 
W.1 AR, ICTHS, WCSH, WCAE, WLIT, 
WFBR, WRC. 

8:00- NESTLE'S CHOCOLATEERS. Ethel 
Shutta, Walter O'Keefe and Don Best - 
or's Orchestra. Sponsor: Lamont Corliss 
& Co. NBC. \V.TL, WBAL, W.HAL, 
I /HZ, WBZA, WSYR, KDKA, WGAR, 
WC KY, IVLS, KWK, AVJR. 

8:00- HAPPY BAKERS. Sponsor : Conti- 
nental Baking Co. CBS. WABC, 
WADC, WNAC, WGR, WON, 1VHK, 
CKLW, WDRC, WFBI7, WSPD, W.TSV, 
WCAH, WMBG, WHEC, VMT, WWVA, 
WORC, WMAS, WICC. 

5:1:- EDWIN C. HILL. "The Human 
Side of the News." Sponsor: Barhasol 

Co. CBS. WABC, AVADC, WOKO, 
WCAO, WNAC, WGR, IVGN, WKRC, 
WHK, CKLW, WDRC, WFBII, KMBC, 
WC AU, WJ. \S, WEAN, KIIOX, WFBL, 
WSPD, W.15 \', WCCO. Also, 11:30 - 
KERN, KALI, KH.7, KOIN, KFBK, 
KGB, KPRC, KDB, KOL, KFPY, KWG, 
KVI, KLZ, KSL. 

9:00 -FRED ALLEN'S SALAD BOWL RE- 
VUE. Fred Allen and his dramatic 
company. Ferde Grofe's Orchestra. 
Sponsor: Best Foods, Inc. NBC. WEAF, 
WTIC, WTAG, WGY, WBEN, 1VTAII. 
WMAQ, KSD, W \V.7, WEEI, WJAR. 
WCSH, WLIT, WFBR, WRC, WLW. 
Also, 12 :15 a.m., Sato rday -WDAF, 
KOA, KGO, KHQ, KOIIO, KDYL, KFI, 
KFSD, KTAR, KG1V. 

9:00 -LET'S LISTEN TO HARRIS. Phil 
Harris and his orchestra. Leah Ray, 
blues singer. Sponsor: Northam War- 
ren Corp. NBC. WJZ, WBAL, WMAL, 
\VBZ, WBZA, WSYR, KDKA, WGAR, 
\VCKY, 1 /LS, KWCR, KSO, KWK, 
WREN, KOIL, KGO, KFI, KGW, 
KOMO, KHQ, KOA, KDYL, KGIR, 
KOHL, WSM, WAPI, \VSB, WSMB, 
WHY, WFAA, WOAI, CFCF. 

9:00 -IRVIN S. COBB ANI) AL GOOD - 
BAN'S ORCHESTRA. Sponsor: Gulf 
Refining Co. CBS. WABC, WADC, 
ZVOKO, \/TAO, IVNAC, WKBW, 
WKRC, _WHK, CKLW, 1VGL, WDRC, 
WHAS, WCAU, WJAS, WEAN, WFBL, 
WSPD, WJSV, WQAM, WDBO, WDAE, 
WGST, WLBZ, WBRC, WICC, 1 /BT, 
WDOD, \VCAH, KRLD, WBIG, KTRH, 
KLRA, WFEA, WREC, 1VSFA, WLAC, 
WDSU, WTAR, BIMBO, 1VDBJ, KTSA, 
WTOC, WACO,- WORT, W\IAS, 1VGLE. 

9:30 -POND'S PROGRAM. Comedy and 
Songs. Sponsor: Lamont Corliss & 
Co. NBC. WEAF, WDAF, WWJ, 
WTAG, WJAR, WCSH, WLIT, WFBR, 
WRC, WGY. WBEN, WCAE, WTAM, 
WSAI, KSD, WOC, WHO, WOW, 
WMAQ, WTIC. 

ß:3l)- ALL -.AMERICA FOOTBALL SHOW. Sponsor: General Foods Corp. CBS. 
WABC, WADC, WOK°, WCAO, WNAC, 
IVGR, WERK, WKRC, WHK, CKLW, 
WOWO, WDRC, WFBM, KMBC, WHAS, 
WCAU, WJAS, WEAN, KMOX, WFBL, 
WSPD, WJSV, KERN, KMJ, KHJ, 
TCOIN, KFBK, KGB, KFRC, KDB, 
KOL, KFPY, KWG, KVI, WGST, 1VBT, 
1VCAH, KRLD, KLZ, WHP, KTRH, 
WREC, WCCO, WLAC, WTAR, KOMA, 
\VMBG, WHEC, KSL, KTSA, WI73W, 
WACO, WMT, KFH, WORC. 

10:00 -THE FIRST NIGHTER. Drama. Spon- 
sor: Campana Corp. NBC. WEAF, 
WEEI, WTIC, WJAR, WTAG, WCSH, 
WLIT, WFBR, WRC, WGY, WHEN, 
WCAE, WTAM, WSJ, WSAI, WMAQ, 
KSD, WOC, WHO, WOW, WDAF, WKBF, WTMJ, KSTP, WVEBC, 1 /SM, 
WSB, WAPI, WSMB, WKY, WFAA, 
KPRC, WOAI, KTBS, RCA, KDYL, 
KGO, KFI, KGW, KOMO, KHQ, CRCT, 
KFSD, KTAR. 

10:30 -LU3I AND ABNER'S OLDTIME 
FRIDAY NIGHT SOCIAL. Sponsor: Ford Dealers. NBC. WEAF, WLIT, 
WRC, WFBR, WGY, WBEN, WTAM, 

WENR, KSD, WOC, WHO, WTMJ, 
1VKBF, 1VL1/. 1/TIC, WC AE, WCSH, 
WDAF, A'TAG, \VEEI, 1VJAR, WIBA, 
1V DAY, KFYR. 

SATURDAYS 
2 :30-SAVITT STRING QUARTETTE. CBS. 

\'ABC, WADC, WOKO, 1VCA0, WGR, 
I\"BB.\I, WHK, CKLW, 1VDRC, 1VF13\S, 
KMBC, \VHAS, 1VCAU, WJAS, 1/FI3L, 
WS PD, WJSV, \VQAII, A'PG, 1VLBZ, 
\\'BT, 1VDOD, KVOR, KRLD, KLZ, 
1VTAQ, WL BW, VWBIG, IVHP, KT RH, 
KT? A.B, KLRA. 1VFEA, WREC, WISN, 
\V(:CO, IVLA.C, WDSU, KOMA, WIIBG, 
VD 13J, WHEC, KSL, KT SA, IVTOC, 

AVSBT, CFRB, WACO, \VMT, WW' VA, 
KFH, WORC. 

4:00-g'EEK-END REVUE. Variety. NBC. 
\V EAF, \/TAG-, WJAR, \VFI3R, WRC. 
WGY, \\'TAM, 1VAVJ, WEEI, AA'SAL 
1\'DIE, \\']317N, KSD, 1VLIT. 

5:30 - JACK ARMSTRONG, ALL-AMERI- 
('AN BOY. Drama. Sponsor: General 
Mills, Inc. .CBS. R'ABC, \VOICO, 
\V('AO, WNAC, 1VGR, WHK, CKLW, 
\\"D RC, IVCAU, WJAS, WEAN, AVFBL, 
\A'SPD, 1V.ISV, WHEC. Also, 6:30- 
\V13BM, KIIOX, WCCO. 

5:45-LITTLE ORPHAN ANNIE. Drama, 
Sponsor: Wander Co, NBC. \VJZ, 
NV BAL, \VI3'Z, WBZA, KDKA, CRCT, 
CFCF, \VLW, WHAM, WGAR, AVJR. 
WRVA, AV\VNC, IVTS, WJAX, WFLA, 
WPIF. Also, 6:4.5-WREN, KOIL, 
KIVCR, WOAI, IFFAA, KTBS, \VKY, 
KSTP, 1VEI3C, 1VDAY, WBAP, KFYR. 

7 :00-FREDERIC AVILLIAM WILE. "The 
Political Situation in Washington To- 
night." CBS. \/ABC, WADC, WOKO, 
R'CAO, 1FGR, WB BM, WHK, CKLW, 
WDRC, KILBC, \VCAU,. WJAS, WFBL, 
IVSPD, WJSV, WQAM, WLBZ, WBT, 
WDOD, KV OR, WTAQ, WLBW, WBIG, 
\ \'HI', KTRH, KFAB, KLRA, WFEA, \ VREC, WISE, WLAC, WDSU, KOMA, 
AVIIBG, A\'DBJ, WHEC, KSL, KT SA. 
WTOC, WIBW, IVACO, WMT, WWVA, 
KFH, 1VSJ'S. 

8:00-RAY PERKINS .AND SHIRLEY 
HOWARD. Sponsor: Liebmann Brew- 
eries, Inc. NBC. 1VJZ. 

8:30-G OLDEN ROD REVUE. Phil Spi- 
ta I ny's Orchestra; soloists. Sponsor: 
Ii ittleman Goldenrod Brewery. _ CBS. 
\\".\BC, \VCAO, WNAC, WDRC, WC'A.U, 
\YKAN, W.1 SV, AVLBZ, WIC C, \VFEA, 
W uRC, WMAS. 

8:45-GF.RTRi:l)E NIESEN. Songs. CBS. 
IVA BC, WADC, WO KO, AVCAO, IVGR, 
WHK, CKLW, WDRC, WFBM, KIIBC, 
1\'CAC, WJAS, IVFBL, WSPD, 11,3-SV. 
AVQAM, WPG, WLBZ, WBT, WDOD, 
K\'OR, KLZ, WTAQ, WLBW, 1VBIG, 
NV HP, KTRH, KLRA, 1VFEA, WREC, 
WTSN, WCCO, WODX, WLAC, WDSU. 
KOMA, WITBG, WDBJ, WHEC, KSL, 
KT SA, WTOC, WSBT, CFRB, WACO, 
WIIT, WWVA, KFH, WSJS, WORC. 

9:1111--:TACK PEARL AND AL GOODMAN'S 
ORCHESTRA. Sponsor: American To- 
bacco Co. NBC. WEAF, \VTAG, WEEI, 
1VJAR, \VCSH, 1VFI, WFBR, IVRC, 
WG\', WHEN, WCAE, WTAM, WWJ, 
\\'LW, WMAQ, KSD, WOW, WDAF, 
1V1'ALT, WIBA, KSTP, R'EBC, WDAY, 
ICE YR, WRVA, W1VNC, WIS, WJAX, 
R']OD. WFLA, AVIIC, \VSB, 1VAPI, 
W .] DX, WSMB, WKY, KTHS, WBAP, 
KTBS, KPRC, 1VOA.I, KOA, KDYL, 
KGO, KFI, KGW, KOMO, KHQ, KFSD, 
KTAR, KGU. 

10:110-SA TURDAY NIGHT DANCING 
PARTY. B. A. Rolfe's Orchestra. Spon- 
sor : Hudson Motor Car Co, NBC. 
WEAF, WEEI, WJAR, WTAG, WCSH, 
WFI, WFBR, WGY, WREN, 1VTAM, 
WCAE, WWJ, WLW, 1VIIAQ, KSD, 
IVOC, WHO, WOW, WDAF, WRC, 
CRCT, KSTP, \VSB, 1VSIIB, 1VBAP, 
NOW, KOA, KDYL, ROO, KFI, WTMJ, 
KORIO, WR VA, WJAX, \VOAI. 

SUNDAYS 
11 :00 A. 11.-HORN & HARDART HOUR. 

,Juvenile entertainers. Sponsor: Horn & Hardart Co. CBS. WABC. 
11 :15 :A.M. -MAJOR BOWES' CAPITOL 

FAMILY. Variety. NBC. WEAF, 
WJAR, WFBR, AVRC, WTAM, WDAF. 
W FLA, KFYR (WAPI, WHO, WOC. off 
17.:45), WSMB, WTAG, KDYL, 1VE BC, 
\/.TAX, WFAA, IVGY, WDAY, \ /SAI, 
KSTP, WMC, WI OD, \VKY, KTBS, 
IVOAI, WMAQ, WAVNC, KPRC, KOA, 
WCAE, KVOO, WRVA. 

12:30 -RADIO - CITY CONCERT. Variety. 
S. L. Rotha.fel (Rory), master-of-cere- 
monies. NBC. WJZ, WBAL, WHAM, 
WGAR, ICDKA,- WDAY, KFYR, WSMB, 
KPRC, KOA, KDYL, \/API, KGO. 
KO \TO, KHQ, \V\LAL, WEBC, WJDX, 

IVIS. \/CICY, KSO. IVOAI, KVOO, 
WSYR, CRCT, AVJR (KTHS off 1:00), 
WIVNC, IN-KY \CFI, KGW, WREN. 
KOIL, 1VBZ, WBZA, CFCF. 

3 :11- WA.YNE KING'S ORCHESTRA. 
Sponsor: Lady Esther. aiBC. IVEAD' 
IV TAG, 1VEEL WCSH, WLW, KSD, 
WOC, WRC, IVGY, WREN. WCAE, 
AV TAM, WWJ, WHO, WOW, WJAR, 
I1'LIT, KFI, WLS, WTMJ, KSTP, KGW\'. 
KHQ, KVOO, KDYL, \VKY, WOAI, 
KPRC, WFAA, KOA, KGO, KOMO, 
WKBF. 

1:00 -ROSES AND DRUMS. Drama. Spon- 
sor: Union Central Life Insurance Co. 
CBS. WABC, WADC, WCAO, WNAC, 
\VOR, \VBBII, WKRC, WHIT, CKLW. 
ICITTO', NV HAS, W.TAS, KMOX, WJSV. 
NV (1ST, 1VBRC, KLZ, KTAT, KTRH, 
KT.RA, WCCO, WDSU, KOMA, KTSA. 
WRR. WREC. 

5:30-FRANK CRUMIT AND JULIA SAN - 
DERSON. Songs. Sponsor: General Bak- 
ing Co. CBS. WABC, WADC, WOKO. 
WCAO, WAAB, WGR, 1 /HK, CKLW, 
IVDRC, WFBM, KMBC, ICHAS, WCAU. 
WEAN, ICMOX, WFBL, WSPD, WJSV, 
WICC, WCAH, KFAB, WDSU, WTAR, 
KOMA, WHEC, WWVA, KFH, WORC. 
WMAS. 

6:00 -CATHOLIC HOUR. NBC. WEAF, 
\STAG, WEEI, WJAR, WCSH, WLIT, 
WFBR, WRC, IVGY, WREN, WCAE, WTAM, WWJ, WVIO D. WEBC, KFYR, 
1VRVA. WOAI, WSAI, WOC, WHO. 
WOW, WDAF, W]. PA, WFLA, VISIT, 
TIMT, WSMB, IV KY, KOA, KGHL, 
W.7DX, WRAP, KPRC, WWVNC, KSTP. 
KGIR, KPO, A /API, WJAX, KECA, 
KGW, WIS, WSB, KTBS, KDYL, 
KO\IO, WENR, ICTAR, KVOO, WDAY. 

8:00 -CHASE AND SANBORN IIOUR. Stage 
Stars. Songs and humor. Dave Rubinoft "s Orchestra. Sponsor: Standard Brands, 
Inc. NBC. WRAF, MOD, WFLA, 
\VMC, WJDX, KTAR, WREN, WCAE, 
IVTA\I, WWJ, R'LW, KSD, WOC, 
WHO, WDAF, CFCF, WSB, KFYR, 
W\VNC, AVIS, RDYL, KPRC, WKY, 
CRCT, NTT IIJ, KSTP, WEBC, WDAY, 
KVOO, WFAA, WOAI, KOA, KGO. 
KFI, WFBR, WRC, WGY, KGB, 
KOMO, KHQ, 1VPTF, 1VSM, WOW, WJAR, WCSH, WTIC, WTAG, IV\IAQ, 
WRVA (WAPI off 8:30), KTHS, WSMB, 
WJAX, WLIT. 

8 :30 -CHOIR INVISIBLE. Orchestra di- rected by George Shockley. \VOR. 
9:00 -MANHATTAN MERRY -GO- ROUND. Orchestra and vocalists. Sponsor: R. L. Watkins Co. NBC. WEAF, WTIC, 

WJAR, WFBR, WRC, WGY, WWJ, 
WSAI, WMAQ, KSD, WOC, WHO. 
WOW. WDAF, KHQ, KOA, KDYL, 
KGO, KFI, KGW, NOMO, WFI, WTAM. 

9:00 -GULF HEADLINERS. Sponsor: Gulf Refining Co. NBC. WJZ, WBAL, WEZ, 
WBZA, WHAM, WGAR, IVJR, WLW, 
\VSYR, A/HAL, WRVA, WPTF, AV \VNC, 
KVOO, WFLA, WS M, A /MC, WSB, MOD, 1VJDX, WSMB, KTHS, WFAA, 

KTBS, KPRC, 1VOAI, KDKA, ANIS. 
9:00-SEVEN STAR REVUE. Nino Mar- tini, Erno Rapee and. Orchestra, Jane Froman, Julius Tannen, Ted Hosing; others. Sponsor: Corn Products Re- fining Co. CBS. WABC, WADC, WOKO, 

WCAO, WNAC, WGR, IVBB.II, WKRC, 
WHK, CKLW,f' WOWO, WDRC, WFBII, 
KMBC, \ /HAS, WCAU, WJAS, WEAN, 
KMOX, WFBL, WSPD, WJSV, KERN, 
KMJ, KHJ, KOIN, KFBK; KGB, .KPRC, KDB, KOL, KFPY, KWG, KVI, WGST, 
KRLD, KLZ, KTRH, KLRA, WREC, WISH, WCCO, WDSU, WTAR, KOMA, 
KSL, MIT, 1VORC, KSCJ, \VNAX. 

9:30-WALTER WINCHELL. Gossip. Spon- sor: Andrew Jergens Co. NBC. WJZ, WEAL, KOIL, WHAL, \SBZ. WBZA, 
.WSYR, WHAM, KDKA, WGAR, AVJR. VL\V, \VELAR. K\ /CR. KSO, KWK, WREN. 

9:30- AMERI('AN ALBUM OF FAMILIAR 
MUSIC. Vocal and instrumental spe- cialities. Concert orchestra. Sponsor: Bayer Co. NBC. WEAF, WTAG, 
AA'EEl, WCKY, WJAR, WCSH, WFI, 
WIPER, WRC, WGY, WBEN, WCAE, 
AVTAII, WVV.T, KSD, ZVSAT, IV.JAQ, 
WOC, WHO, WOW, MOD, R'FLA, 
WMC, WSB, WOAI, AVJ'DX, WFAA, KFI, KOW, KONTO, KHQ, WSMB, 
TCDYL, WRY, KO A, KPRC, KGQ, 
WDAF, KVOO, WRVA, WJAX, WTTLI, 
KSTP, WPTF, CFCF, A/SM, CRCT. 

10:00 -JACK BENNY AND MARY LIVING- 
STONE. Comedy. Orchestra directed 
by Frank Black. Sponsor: Chevrolet 
Motor Car Co. NBC. WEAF, \/TIC, \ \'TAG, WEEI, WJAR, WCSH, WFI, 
W EB R, WRC, R'GY, \ /BEN, WCAE, 
W TAM, WWJ, WMAQ, WOW, WDAF, 
ll'TRIJ, WIBA, KSTP, WEBC, WDAY, 
KFYR, WRVA, WR"NC, WIS, WIOD, 
1\'FLA, WKY, WRAP, KTBS, KPRC, 
R'OAI, NON, KDYL, NOIR, KGHL, 
KGO, KFI, KGR', KOMO, KHQ, KFSD, 
ICTAR, \ISM, V.\IC, WSB, WAPI, 
WJDX, WSMB. 
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JOHN S. YOUNG 

Personal interviews 
with broadcast ar- 
tists and executives 

JOHN S. YOUNG, youthful NBC an- 
nouncer, is one of the most popular 
microphone spokesmen in the chain's 

New York studios. Like many other an- 
nouncers of the network, Young started his 
broadcasting career at Station WBZ, Boston. 
It seems that WBZ and the Schenectady 
transmitter, WGY, are the two stations 
supplying the most stellar announcers to the 
NBC New York staff. Young was born in 
Springfield. Mass., thirty years ago. He at- 
tended Yale, where he studied drama under 
George Pierce Baker. Rudy Vallee was one 
of his classmates. At NBC, Young is re- 
garded as a model for successful announcing. 
A few months ago he received an honorary_ 
degree of Doctor of Laws from St. Benedict's 
College. The degree was conferred primarily 
for his work on such broadcasts as the Sun- 
day Catholic Hour, the inaugural broadcast 
of Pope Pius, the broadcast of Cardinal 
O'Connell from the Eucharistic Congress in 
Dublin, and other programs of similar na- 
ture. While broadcasting from Boston, his 
announcing at football games and symphonic 
concerts resulted in an invitation to join the 
NBC. In addition to Ms numerous studio 
assignments, Young is often assigned to spot 
news broadcasts. 

HENRI DEERING, young American 
pianist, is one of the latest big names 

in the concert field to be lined up by NBC 
for a weekly broadcast series. Deering is a 
native of St. Louis. He was a church or- 
ganist at the age of ten. A year later he 
made his début as a concert artist. He pur- 
sued musical studies through his teens, but 

HENRI DEERING 

SIN GIN' SAM EDDIE CANTOR 

Backstage 111 

his advanced training was interrupted by the 
World War. He gave up music and en- 
listed as a machine gunner with the 77th 
Division. Later he was detailed with the 
Army of Occupation in Coblenz. After being 
demobilized, Deering again pursued musical 
studies in Paris and Berlin. He made his 
European début in Berlin in 1922 and was 
soon booked for engagements in all important 
European music centers. He returned to the 
United States in 1925 and since that date has 
divided his time between musical engage- 
ments on both continents. He is in demand 
as a soloist and has appeared with the New 
York Philharmonic, the St. Louis Sym- 
phony, the San Francisco Symphony and 
the Cleveland Symphony orchestras. Deering 
is especially noted for his interpretation of 
the works of Claude Debussy, the great 
French composer. 

TWO of last season's outstanding network 
features -Edwin C. Hill, the. news com- 

mentator, and Harry Frankel, who is better 
known as Singin' Sam -are brought together 
as co -stars of the new Barbasol programs 
heard over CBS daily, excepting Saturdays 
and Sundays. Singin' Sam has been spon- 
sored by the Barbasol Company for two 
years, while Hill has appeared on a sustain- 
ing feature, "The Human Side of the News," 
and a commercial series, "The Inside Story." 
Hill is considered by many radio listeners as 
the air's ace news commentator. Hill is fea- 

WARING'S PENN- 
SYLVANIANS 

EDWIN C. HILL 

By Samuel 
tured on the Monday, Wednesday and Fri- 
day Barbasol broadcasts. Frankel, who is 
starred on the Tuesday and Thursday pe- 
riods, is an old -time minstrel performer. 
His programs, consisting of a blend of old 
and new songs, have always won favorable 
comment. In addition to having two of 
the five weekly broadcasts to himself, Singin' 
Sam also opens and closes the Hill programs 
with his familiar theme song. 

SINCE the Old Gold program, starring Fred 
Waring's Pennsylvanians, was launched 

on CBS last Winter, the period has become 
one of the outstanding commercial offerings 
on the networks. Waring's unusual aggrega- 
gation of vocalists and instrumentalists 
brought a new program style to the air that 
clicked in a big way. The program is broad- 
cast from the main auditorium of Carnegie 
Hall each Wednesday night before some 
3000 guests who are fortunate enough to 
obtain tickets. After each broadcast, the 
Waring troupe puts on a special half -hour 
show for the visible audience. The program 
was recently augmented by the signing of 
Harry Richman and Milton Berle as regular 
weekly features. Richman, a veteran stage 
and radio entertainer, was assigned to com- 
edy dialogue parts with Berle in addition to 
his singing rôle. Berle is still in his twen- 
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HARRY RICHMAN RUTH ETTING 

Broadcasting 
Kaufman 
ties and has been quite sensational in his 
vaudeville efforts. He is a newcomer to the 
ranks of weekly radio artists but seems to 
have a style especially adapted for the micro- 
phone. 

IMMY "SCHNOZZLE" DURANTE, the 
big -nosed funny man of the stage and 

screen, has taken up radio in a big way as 
star of the Sunday night Chase & Sanborn 
Coffee Hour (NBC). Sharing headline hon- 
ors with Durante is Ruth Etting, famed 
Ziegfeldian vocalist, who has already won a 
wide radio following through previous air 
assignments. Durante, too, has been heard 
over the air before, but it was always as a 
guest star. This series marks his first weekly 
radio schedule. The Durante- Etting team 
was created for the program when it was 
learned that prolonged motion picture activi- 
ties on the West Coast prevented Eddie Can- 
tor from returning to his old comedy rôle 
on the program on the scheduled date. Per- 
haps by the time this item is published Can- 
tor will already be. back on the program. 
Bert Lahr, the stage comic, who was fea- 
tured on the program for an extended period, 
still represents the same sponsors as star of 
the Wednesday night Chase & Sanborn Tea 
Hour (NBC). The Durante- Etting programs 
have been originating on the West Coast. 

JIMMY DURAN 7'E 

Chatty bits of news 
on what is happening 
before the microphone 

Dave Rubinoff's orchestra supplies the mu- 
sical background for Durante and Etting and 
will do the same for Cantor upon his return 
to the air. Durante is a product of the bur- 
lesque stage. His second venture was vaude- 
ville as a member of the comedy trio of 
Clayton, Jackson and Durante. The come- 
dians soon were in demand as New York 
night club entertainers. Hollywood snatched 
Durante and he scored favorably in the talk- 
ing films with his mad comedy. Ruth Et- 
ting, recently featured on a CBS series, 
earned a wide following for the heart- throb- 
bing manner in which she sings sentimental 
ballads. She was once a chorus girl. While 
appearing in a musical show, the star be- 
came ill and Ruth was given the rôle. She 
won instant recognition as a vocalist and 
after a vaudeville tour attained stardom in 
several Ziegfeld musical productions. 

IT seems that the comics have a strong 
grip on broadcasting that will not be 

weakened for a considerable time. From the 
vaudeville boards, radio has drafted Joe Pen- 
ner, a youthful comedian who less than a 
decade ago was a factory worker in the De- 
troit Ford plant. Penner's successful guest 
appearances on Rudy Vallee's Thursday 
Fleischmann Yeast program led to the star- 
ring of the vaudevillian on the new Fleisch- 
mann Bakers' Broadcast presented over the 
NBC Sunday nights. Co- starred with Pen- 
ner is Ozzie Nelson, orchestra conductor, and 

NE1LA 
GOODELLE 

Harriet Hilliard, vocalist. Nelson is a fa- 
miliar microphone personality to many lis- 
teners who have followed his previous sus- 
taining broadcasts from various restaurants. 
This series marks his first network commer- 
cial engagement. Nelson attended Rutgers 
University, where he became an All- Ameri- 
can quarterback. 

NEILA GOODELLE, charming vocal solo- 
ist with Buddy Rogers' California Cava- 

liers, is frequently featured on the orchestra's 
NBC broadcasts from Chicago. Neila is a 
native of New York State and received her 
early professional training on the musical 
comedy stage. She appeared in the "Gar- 
rick Gaieties" and succeeded Ruth Etting in 
one of the annual editions . of the Ziegfeld 
Follies. For the past two years she has been 
a featured night club performer. Prior to 
joining the Buddy Rogers band, Neila was a 
featured songster with Guy Lombardo's Or- 
chestra at a Chicago restaurant. 

THE Big Show" is the fitting title of the 
new all -star series presented over the 

CBS Monday nights. The half -hour period, 
authored by David Freedman, script writer 
for many of radio's leading comics, features 
Lulu McConnell, stage star, Gertrude Niesen, 
torch singer, and Isham Jones' Orchestra. 
Paul Douglas, the announcer who directs the 
juvenile entertainers on the Sunday Horn 
and Hardart Hour over WABC, serves as 
master of ceremonies of "The Big Show.'' 
Miss McConnell's appearances on the vaude- 
ville and legitimate stage won her a huge 

(Continued on page 374) 
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Technical Review 
RADIO SCIENCE ABSTRACTS 

Radio engineers, laboratory and research workers will find this department 
helpful in reviewing important current radio literature, books, Institute and 

Club proceedings and free technical booklets 
The Inductance Authority, by Edward NI. 

Shiepe; published by Herman Bernard, 1933. 
For the first time, so far as we know, a 
complete set of curves has been calculated 
for the inductance of single -layer solenoids 
which will answer the oft repeated ques- 
tion "How many turns ?" Mr. Shiepe has 
calculated the inductance of a sufficient num- 
ber of coils, with different diameters, kind 
of wire and number of turns, to enable 
him to draw curves. This set of curves, 
contained in his book, gives the relation be- 
tween number of turns and inductance for 
different sizes of wire and for diameters 
varying from . inch to 3 inches. 

The book contains some forty charts. The 
first one shows the relation between wave- 
length. inductance and capacity; it covers 
frequencies from 100 kc. to 20,000 kc. A 
larger chart of the same relation is furnished 
separately to each purchaser of the book; the 
latter covers frequencies from 5 kc. to 
50.000 kc. The second chart shows the 
tuning range to be expected when the mini- 
mum and maximum capacity is known. 
Then follow the coil charts, each of which 
is for a different size of wire or different 
insulation (from number 14 to number 32 
B. & S.). On every chart, microhenries are 
plotted against number of turns on logarith- 
mic paper and there are 13 curves on each 
chart (for 13 different diameters). Thus it 
is possible to interpolate between these 
curves if a diameter happened to be an odd 
size. In the introduction the use of the 
curves is explained together with the modifi- 
cations necessary to allow for shielding, 
spaced winding, etc. The curves were cal- 
culated from Nagaoka's formula employing 
the latest correction factors. The details of 
this are also explained in the text. Mr. 
Shiepe deserves the heartfelt thanks of the 
radio fraternity for solving once and for all 
this vexing problem. 

Industrial Research Laboratories of the 
United States, by C. J. West and C. Hull; 
fifth edition. Published by the National 
Research Council, 1933. This is an alpha- 
betical list of research laboratories in the 
United States. including consulting research 
laboratories. The following information is 
given on each laboratory listed: Name of 

Conducted by 

Joseph Calcaterra 
company, address, research staff (name of the 
chief and number of engineers, physicists, 
etc.), and a short summary of the kind of 
work undertaken in that laboratory. The 
index facilitates finding all laboratories 
studying a certain subject; such as: Abra- 
sives, Accelerators, Acetylene, Acids, Acous- 
tics, etc. 

Sound Amplification Systems. We have 
received from the Miles Reproducer Co. a 
new catalogue covering their public address 
amplifiers, various types of microphones, 
portable and stationary p. a. systems and 
loudspeakers. Readers of RADIO NEws may 
obtain this catalogue free of charge direct 
from the manufacturer. 

American vs. British System of Radio Con- 
trol, compiled by E. C. Buehler. Vol. VIII, 
No. 10, of The Reference Shelf. The H. W. 
Wilson Co., 1933. This number of the ref- 
erence shelf is prepared primarily for stu- 
dents in the field of debate. It consists of: 
Introduction, Briefs, a bibliography and re- 
prints of articles which have appeared in 
various periodicals during the last few years. 

Review of Articles in the Septem- 
ber, 1933, Issue of the Proceedings 
of the Institute of Radio Engineers 

The Radio Patrol System of the City of 
New York, by F. W. Cunningham and T. 
W. Rochester. This paper describes the 
New York radio patrol system from an 
organization viewpoint and gives brief in- 
formation on the selection of a suitable re- 
ceiving system for given local conditions. 

An Outline of the Action of a Tone Cor- 
rected Highly Sensitive Receiver, by E. B. 
Moullin. This article analyzes the action 
of a highly selective simple tuned circuit 
located between a source of radio -frequency 
energy and the terminals of a detector. The 
effect of linear and square -law detection to- 

gether with an audio -frequency tone correc- 
tion system is described and various inter- 
ference conditions are analyzed with the 
aid of graphical construction. 

A Study of Reception from Synchronized 
Broadcast Stations, by Charles B. Aiken. 
This paper points out and discusses the 
factors which tend to produce distortion 
under certain conditions when a synchronized 
program is sent out by a number of stations 
on the same frequency. 

Notes on Television Definition, by William 
H. Wenstrom. The degree of definition re- 
quired in -television transmission to .ade- 
quately portray various subject matter under 
various conditions is discussed in this 
article. 

Low- Frequency Radio Receiving Measure- 
ments at the Bureau of Standards in 1931 
and 1932, by E. B. Judson. This report 
gives the monthly and annual averages of 
field intensities of ten European and three 
American low -frequency transatlantic radio 
stations between frequencies of 16 and 24 
kilocycles, and the field intensity of atmos- 
pherics on 15 and 23 kilocycles, observed at 
the Bureau of Standards, for the years 1931 
and 1932. 

Note on a Modified Reactance- Frequency 
Chart, by J. R. Tolmie. This article con- 
tains a chart and description of a method 
which makes it possible to read directly, the 
susceptances or reactances of any coil or 
condenser falling within the range of the 
chart. 

Review of Contemporary 
Literature 

Filters in Action, by C. E. Lane. Bell 
Laboratories Record, September, 1933. A 
simple exposition of the principles involved 
in the design of various types of electrical 
filters. The action of mechanical filters is 
used to demonstrate the action which takes 
place in electrical filter circuits. 

Direct Current Conduction in Dielectrics, 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO NEWS FOR DECEMBER, 1933 

by E. J. Murphy. Bell Laboratories Record, 
September, 1933. This article points out the 
many variable factors involved in the direct - 
current conduction of dielectrics and the 
many ways in which different conditions 
affect the conductivity of dielectrics. 

The Use of Triode Vacuum Tube Rectifiers 
to Supply Constant Voltage, by L. A. Rich- 
ards. The Review of Scientific Instruments, 
September, 1933. The article describes the 
methods used to obtain constant d.c. voltage 
outputs by using triode tubes as rectifiers 
with the changes in the a.c. line -voltage con- 
trol the grid bias of the triode rectifiers. 

String -Controlled Alternating -Current, 
by L. H. Stauffer. The Review of Scientific 
Instruments, September, 1933. A device for 
generating alternating current of variable 
frequency (50 to 1000 cycles per second) is 
described in this article. Simplicity, con- 
tinuous frequency control and ease of cali- 
bration are features of this device. Many 
applications of the device are described. 

A Study of the Velocity of Sound in Air, by 
Martin Grabau. The Journal of the Acous- 
tical Society of America, July, 1933. An in- 
vestigation of the velocity of sound in rela- 
tively unconfined air at frequencies ranging 
from 20,000 to 70,000, and a study of cer- 
tain irregularities of the wave system near 
the source, using a magnetostriction oscillator 
as the sound source. 

Beat -Frequency Oscillator, by Marcus F. 
Cooper and Leonard G. Page. The Wireless 
Engineer and Experimental Wireless, Sep- 
tember, 1933. This article describes a power 
line operated instrument primarily designed 
for testing talking picture recording appa- 
ratus and commercial amplifier equipment. 

Improving Quality in Broadcast Transmis- 
sion, by H. H. Scott. General Radio Experi- 
menter, August- September, 1933. This article 
points out the importance of periodical 
checking of transmitter characteristics as a 
means of maintaining quality transmission. 
The instruments necessary to perform such 
check -ups and their use are described. 

Loudspeaker Cost vs. Quality, by Hugh S. 
Knowles. Electronics, September, 1933. This 
article contains a practical discussion of the 
influence of cost on performance, taking into 
consideration the factors of size, loudness, 
efficiency, type of response and power - 
handling capacity affected by price limita- 
tions. 

Plate Supplies to Conform to the New 
Regulations, by George Grammer.. QST, 
September, 1933. A discussion of what con- 
stitutes "adequate" filtering in the design and 
operation of amateur transmitters to prevent 
interference, and the methods which can be 
employed to obtain satisfactory filtering at 
minimum cost. 

The New Amateur Regulations, by K. W. 
Warner. QST, September, 1933. A com- 
plete listing and explanatory notes on the 
new amateur regulations, effective October 
1st, covering wave -band allocations, d.c. 
power supply requirements, combination 
station- operator licenses and other extensive 
changes. 

National Service Codes, by John F. Rider. 
Service, August, 1933. A number of sugges- 
tions are made in this article for the consid- 
eration of those interested in preparing na- 
tional service codes for servicemen. 

Platt Lets Them See the Difference. Radio 
Retailing, September, 1933. How the graph- 
ical presentation of the difference between the 
construction and cost of midget and larger 

(Continued on page 364) 
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Look around and 
ask yoursell-WHY? 

Why has the Supreme Analyzer Model 333 in a few short months become 
the most popular of the popular priced radio analyzers? Look around you 
-note how many are in use in your own community. And ask yourself the 
pertinent question, WHY? 

Not mere price. There are others even cheaper in 
cost. The real answer is that it is "Supreme" -made, em- 
bodying the exclusive "Free Reference Point System of 
Analysis," and because "one radio service man tells 
another" that it is the most money's worth per dollar in 
testing equipment that radio men have ever had. You 
be judge and jury -use it- compare it-see how fast 
and what an amazingly complete instrument the 333 is. 
Better order now -materials are costing more -such eco- 
nomy can't last much longer. 

Free 
' Reference, 
Point System J'; o , t'nafysf/ ` 

SUPREME MODEL 333 
ANALYZER 

Dealers' Net Cash $39.50 
Wholesale Price 

SUPREME MODEL 444 
5 UNIT RADIO TESTER 

Dealers' Net 
Wholesale Price 

Cash $89.sß 

SUPREME MODEL 45 TUBE 
TESTER 

Dealers' Net Cash $29.50 
Wholesale Price 

Any qualified jobber in America 
can give you a demonstration on 

the 333 and other Supreme in- 
struments. Get the 

whole story of modern 
radio service strides - 
send for the free 1934 
catalog. 

SUPREME MODEL 55 TUBE 
TESTER 

Dealers' Net Cash $3 9.50 
Wholesale Price 

THIS, COCL'4I1 WILL BRING 
YOU NEW 1934 CATALOG r..o ....... 

i Supreme Instruments Corp., 
480 Supreme Bldg., d 

la Greenwood, Miss. I 
I Gentlemen: 
I Please send me, without obligation, ab- 

solutely free, your new 1934 Catalog. 1 

1 Name I 

IAddress Ì 
I 

City State 

Jobber Preference im.__.,__,__.__,.,.._- 
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The Service Bench 
Service Sales Promotion -New Sales Ideas -Sales and Follow -Up Letters- 
Service Clubs -The Service Shop De Luxe -Servicing A.V.C. Circuits - 

Tube Short Indicator- Spartons- Zeniths 

EMERSON pointed out that if you 
build a better mouse trap than any- 
one else, the world will beat a path to 
your door, even if you live in the 

middle of the woods. But Emerson was a 
philosopher, not a salesman. It takes a long 
time to beat a track through the woods. 
Build a good mouse trap, surely, but put it 
on display at Broadway and Forty- second 
Street, with streamers leading to attractively 
lettered cards proclaiming its superior fea- 
tures, and you'll sell a lot more traps -more 
quickly. 

A Christmas Sales Idea 
The gift certificate has, for some years, 

been a popular Yuletide presentation, and for 
many thousands has solved the ever -per- 
plexing problem of what to give. The gift 
certificate is a simple order on a store, gar- 
nished with holly and Xmas bells, for a 
stated amount of merchandise deliverable to 
bearer. The choice of goods is, of course, 
left to the recipient. 

The same idea merits a chance in the radio 
service business. There is just about time 
enough, as. you receive this issue of RADIO 

NEws, for the ambitious serviceman to cir- 
cularize his active clientele along the follow- 
ing lines: 

"My dear Mr. Are you 
puzzled about what to give your radio fan 
friend for Xmas? Why not make him a 
present of guaranteed care -free radio recep- 
tion for the coming year by sending him one 
of the enclosed gift cards filled out by your- 
self and endorsed by us? 

"It can be made out for any amount de- 
sired. Five dollars will usually provide a 

year's service on a good receiver, including 
the essential tube replacements. Strict ac- 
counting of work will be kept and forwarded 
to you. You pay us only as the work is 
done. (If you care to remit in advance, 20% 
additional service will be rendered, free of 
charge. In other words, ten dollars in ad- 
vance will pay for twelve dollars' worth of 
servicing on your friend's radio. You will 

Conducted by 

Zeh Bouck 
still receive an accounting for the work 
done.) 

"All that is necessary is for you to fill out 
the enclosed gift certificate, with the excep- 
tion of the space provided for our endorse- 
ment, and mail it to us. Record will be 
made of your friend's name and address and 
the amount of service to which your gener- 
osity entitles him. The card will then be 
signed and returned to you with a special 
gift envelope in which you may mail it to 
your friend. 

"You know us and our work and may 
rest assured that the same service we have 
rendered you will characterize our efforts in 
behalf of the recipient of this Xmas gift. 

"Needless to add, we extend to you, per- 
sonally, the season's greetings and our best 
wishes for a prosperous and happy New 
Year -in radio and everything else! 

"Yours sincerely, 
f, 

The following suggests a gift certificate 
for enclosure with the above letter: 

S.... RADIO GIFT CERTIFICATE s 
The season's greetings to: 

May your tubes 
burn brightly and reception be staticless for 
a long time to come ! In case of radio 
trouble, call on 
The ACME RADIO SERVICE COMPANY 

Day and Night Service 
Tel. Main 106 101 Elm Street 

This certificate entitles you to 
worth of service, which may include repairs, 
tube replacements, etc., with the compli- 
ments and best wishes of 

(Signature) 
Endorsed by 
Acme Radio Service Co. 

Your local printer can work up an attrac- 
tive certificate with the usual seasonal deco- 

rations. It would be a good idea to enclose 
with the gift order, a small sticker which 
could be pasted inside the radio cabinet, 
carrying the name of the service company, 
address and telephone number. 

Follow -up Letters 
An excellent follow -up letter has been pre- 

pared by the Edwards Radio Service of 
Washington, D. C. It is addressed to previous 
customers, signed by the manager, and reads: 

"Dear Customer: Some time ago we had 
the pleasure of servicing your radio and sin- 
cerely hope that our work was satisfactory in 
every respect. 

"We have recently added several men to 
our staff of technicians and also new service 
cars. They are stationed in every section of 
the city to give you prompt and efficient 
service. 

"Our radio laboratory is equipped with the 
latest and most accurate testing apparatus 
obtainable, and is in a location free from 
outside electrical disturbances, thus elimi- 
nating all guesswork in the analysis and re- 
pair of your radio. 

"If your radio is not working properly, 
call us and we will dispatch one of our ex- 
perts to put it in first -class condition. 

"Very truly yours, 
"Edwards Radio Service. 

"P.S.: Remember that there is no charge 
for testing tubes or radios when you bring 
them to our store. We also specialize in 
automobile radio repairing." 

Personal follow -ups by a representative are 
also a part of the Edwards Radio Service 
scheme of things. If no one is at home, the 
attractive card shown in Figure 1 is left in 
the mail -box or slipped under the door. This 
card is printed on a good -quality, heavy- 
weight gray stock. 

Kinney Brothers Radio, San Diego, Cali- 
fornia, recently sent the following letter to 
their mailing list: 

"Dear Sir: We extend to you a very cor- 
dial invitation to visit our store, to see and 
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hear the splendid new line of radios which 
we have selected for your approval. 

"Neither time nor expense was spared in 
producing the various units in our present. 
lines. Every receiver and loudspeaker had to 
measure up to high standards of quality be- 
fore being considered worthy to maintain the 
prestige which years of excellent service have 
earned for them. 

"You will find in our three lines of radios, 
console models at very attractive prices - 
receivers employing the famous superhetero- 
dyne circuits -sets in which the new screen - 
grid Radiotrons are used -and Radiola pho- 
nograph combinations which leave nothing 
to be desired. 

OUR special radio inspector called to. ascertain if the 
the technical work we did on your radio recently was 

satisfactory. As you were not home we could not give it 
our final inspection. if your radio is not satisfactoiay kindly 
let us know, as all of our work is guaranteed. Q Q 

EDWARDS' RADIO SERVICE 
Ling. 4995 -9118 Massachusetts Ave. at Ninth St. N. E. 

FIGURE 1 

"Added to the mechanical perfection of 
every Bosch, Atwater Kent and Radiola, is 
the beauty of the cabinets in which they are 
encased. Tapestry panels, maple inlays and 
matched walnut lend both charm and dignity 
to these new models, which are worthy both 
of the manufacturer and of a place in your 
home. 

"Phone Main 3050 for a demonstration of 
the model you are interested in, or call on 
us in the near future -you will be an ex- 
pected and welcome guest." 

Both of the above letters are set up in 
typewriting style type and are printed on 
the companies' letterheads. The Edwards 
letter carries a facsimile signature printed 
with the letter. Our preference is for indi- 
vidual and personal signatures. 

More About the Radio Service 
Club 

In the Service Bench for July, 1933, we 
published a letter from Raymond Schaaf of 
Petoskey, Michigan, in which he requests 
data from servicemen who have tried the 
service club idea, whereby clients, by join, 
ing up and paying dues, are guaranteed ser- 
vice for the tenure of their membership. 

Mr. Herman Spencer of 204 Townsend 
Street, Sandusky, Ohio, answers Mr. Schaaf: 

"I have had this idea in mind for a long 
time, and recently had my membership 
blanks printed, a sample of which is en- 
closed. 

"Members' dues are five dollars a year, 
payable in advance, or, on a time -payment 
plan, one dollar a month for the first six 
months of the year. 

"An excellent feature in the club idea is 
the possibility of securing members through 
radio sales by other stores. You can call 
on radio sales dealers, furniture stores, gen- 
eral stores, etc., and get them to add the 
membership fee to the retail price of each 
set they sell, whereby the purchaser is 
guaranteed perfect radio reception for a year 
from the time of buying the receiver. This 
idea has its appeal to such dealers because, 
as you know, they often have no servicing 
facilities. 

"I have started this plan with excellent 
results so far. I shall welcome letters from 
readers of RADIO NEWS if I can be of any further assistance." 

The "Certificate of Membership" issued by Mr. Spencer is printed on "safety paper," 
such as is used for bank checks, and pro- 
vides space for the following information: 
Date, expiring date, year and type of radio, number of tubes, name and address. It an- (Continued on page 369) 
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LET'S GO PLACES 
AND HEAR THINGS I 
Replace weak, limping tubes with tubes 
made by RCA -and come on along! 

DON'T be a stay -at- home... limited to the few 
stations near at hand! Come on a Radio Tour! 

Get the thrill of a "first night" in Hollywood ... the 
Hill Billy "Shindig" in Asheville ... those German 
comedians in Milwaukee ... the "Tent Show" in Des 
Moines ... your own college football game back 
home ... "The Kingfish" speaking in Louisiana... 
Rhumba players down in Havana. A million dollars 
worth of radio entertainment is waiting for you... 
Go places, hear things! With new, powerful tubes, 
with a good radio set thoroughly in order you 
can bring in stations beyond the reach of tubes 
that are worn and old. 

Step into the heart of Chicago, hear 
the famous programs from the loop 

-on a Radio Tour! 

Have your dealer test your tubes 
To go on a great radio tour every night -your ticket 
is simply a good radio set plus a new set of Cunning- 
ham Radio Tubes or RCA Radiotrons to replace 
weak and limping tubes. Only RCA Radiotrons and 
Cunningham Radio Tubes are actually made and 
guaranteed by RCA. Built to give you full, complete 
tone, wide range, sure performance and long life. 

A remarkable free booklet, "Radio 
Tours" tells you whether your set 
is giving you all it should. It lists 
all stations in the U. S., Canada, 
Mexico; it provides a "radio yard- 
stick" and a map that shows your 
own locality and all the stations 
you should get. Ask your nearest 
dealer for "Radio Tours" - 

or mail the cou- 
pon below. 

A million dollars 
worth of radio 
talent -yours on 

a radio Tour! 

Broadway and the great 
White Way. The heart of 
the show business ... go 
there on a Radio Tour! San Francisco's 

Chinatown...all the 
entertainment of the 
Golden West - on a 

Radio Tour! 

unningham 
a diotron 

Without any obligation please 
send me your illustrated folder 
"Radio Tours" with station 
map and "radio yardstick." I 
am enclosing 10e in stamps 
for postage and handling. 

Name 

Address 
(Coupon must be sent to RCA Radiation Co.,îamden, N.J.) 

lof 

RADIO SrAT10NS 
UNITED STATES 

l and r o t «ò, c.0 t, osa r,.awenv s srouòm 

'AA 1..oio Huma Pan, 

iz 
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With the Experimenters 
A.C. and Capacity Meter, Automatic Tone Control, Simple 
Lightning Arrestor, A.C. -D.C. Indicator, A.V.C. for Battery 

Receivers 

Capacity Meter and Multi -Range 
A.C. Voltmeter 

Practically all amateurs and experimenters 
are desirous of owning an a.c. voltmeter 
with several ranges, and one which would 
indicate capacities as well. As an a.c. fila- 
ment voltmeter can be converted, it should 
not be necessary to be without one. 

The meter used by the writer for this 
purpose was a Jewell Pattern 74 a.c. volt- 

4 2 3 4 5 
MICROFARADS 

CAPACITY 

41111 
0-15 V. ó= 

cn_ A.C. 

o, 
Mo 

2 
x 
o 
o 

15V 150V. 750V. 

meter, 0 -15 -volt range. As this meter has 
an approximate resistance of 130 ohms, it is 
obvious that a total resistance of 1300 ohms 
(130 -ohm meter plus 1170 ohms series resis- 
tance) will give us a 150 -volt scale, and 

Conducted by 

S. Gordon Taylor 
likewise 6500 ohms will give us a 750 -volt 
scale. For the 150 -volt range two resistors 
were used, one of 800 ohms and another of 
300 ohms, connected in series. Carbon re- 
sistors of the 2 -watt type were used, and 
the absolute value obtained by filing the 
sides of the 300 -ohm resistor until the proper 
value is reached (approximately 370 ohms). 
For the 750 -volt range an Electrad 50 -watt 
adjustable resistor, type C -70, was found 
highly satisfactory when adjusted to 6370 
ohms. 

Different makes of meters have different 
internal resistance values and will therefore 
require different series resistance values from 
those mentioned. 

The capacity range utilizes 110 volts a.c. in 
series with the meter and 800 ohms resis- 
tance. It will be found on shorting the 
capacity test terminals that the meter goes off 
scale, but it is amply protected by the 800 - 
ohm resistor. This eliminates the possibility 
of burning out the meter with a shorted 
condenser. The best method of calibration 
is to use standard condensers, but a fairly 
accurate calibration may be obtained by 
using filter condensers of known values from 
.1 mfd. to 5 mfd. This should be tried with 
several different makes of condensers until a 
logical calibration curve results. If the meter 
used is of the same type as was used by the 
author the resulting curve should be prac- 
tically the same as the curve shown. 

The case shown in the photograph mea- 
sured 4/ inches by 5/ inches across the 
top and 4 inches deep. The top was cut to 
give a slanting panel, and two 1 -inch holes 
were drilled in the back to provide ventila- 
tion for the resistors. A plug receptacle was 
installed on the back of the case and wired 
for the a.c. input. A cord was made up 
with a male attachment plug on each end to 

facilitate :èase of coupling to an a.c. line. 
Two pin -jacks were placed on the panel for 
capacity readings, and four pin -jacks were 
placed along the front of the case for the 
voltage scales. The various ranges are 
marked above the jacks with white ink and 
then shellacked over to make them perma- 
nent. 

Standard test cords may be used with the 
meter, however, a very good set may be 

made by clipping the heads of two nails and 
filing the nails to a point. The lead is then 
soldered to the blunt end of the nail and a 
piece of spaghetti slipped over the nail, cov- 
ering the joint. General Radio plugs were 
used on the other end and binding -post caps 
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screwed on them to provide an insulated grip. 
It may be noted that the resistors are 

considerably overloaded, but for tests of 
reasonably short duration no excessive heat- 

ing was observed. Practically any a.c.. meter 
may be converted by this method; however, 
if one with a high voltage range is used, the 
series resistor must be removed and the 
value for resistors computed by Ohm's law. 

LowELL B. HOUDYSIIELL, 
Los Angeles, Calif. 

Automatic Tone Control 
It is oftentimes difficult or impossible to 

make the required tap on the volume con- 
trol when installing a tone correction or auto- 
matic tone compensation circuit. This dif- 
ficulty can be overcome by using the follow- 
ing circuit. At A is shown the regular first 
audio stage and at B the same with the tone 
compensation feature added. 

The choke is 1100 turns of fine wire 
wound in a slot 1.4 by %s inch wide, of 

.1 MED 
DET. 

DET. 

w 

g+ -A 

1 tì3 AU D 

C 
w 

vood or bakelite. It must be tried in va- 
rious positions to find the position of least 
hum. I have tried various numbers of turns 
of wire and condenser sizes, and the values 
given provided the best results in my re- 
ceiver. The .5 meg. resistor may not be 
necessary 'Sr another value substituted. The 
greater the gain of the audio amplifier fol- 
lowing the volume control, the greater will 
be the effect of this compensation. On the 
writer's receiver, from medium volume to 
low volume (volume control fully retarded) 
there is no apparent reduction of the low 
frequencies, only the medium and high fre- 
quencies being reduced. This naturally 
greatly improves the tone at low volume. 

LLOYD BIRDIINCIIA AI, 

West Allis, Wis. 

Home-made Lightning Arrestor 
An effective lightning arrestor is easy to 

make. Secure two binding posts of the 
type which is used for making headphone 
and speaker connections, two binding posts 
of the usual type, two short pieces of bus 

wire and a piece of bakelite panel material 
about PA by 2% inches in size. These are 
mounted as shown. The points of the bus 
wire are filed to points and are adjusted as 
closely as possible, without an actual short - 
circuit. An easy way to adjust the points 
is to place a page from this magazine be- 
tween. the points, adjust them as close as 
possible and then remove the paper by burn - 
ing it out with a match. The finished unit 

LOCKING BUS 
C -N D. SCREW BAR ANT. 

fi! -lII Ò 

NO 44 WIRE 
GND. ANT. 

is connected to the set as shown in the draw- 
ing. To be most effective. wire not smaller 
than No. 14 should be used for all connec- 
tions in the arrestor and from it to antenna 
and ground. 

HARRY D. Hoorox, 
Beech Hill, W. Va. 

.1.C. -1).C. Voltage Indicator 
It is often necessary to test line voltage to 

tell whether it is a.c. or d.c. One way to 
make this test is with a neon lamp, but if 
a neon lamp is not available at the time of 
the test, an ordinary light bulb may be used 
if it is connected up right. 

Wind on an iron core 400 turns of No. 16 
d.c.c wire and connect this up in series with 
a bulb as illustrated herewith. A switch 
should be connected across the coil. An or- 
dinary 110 -volt lamp is used. 

When connected to the source of power 
and the switch is closed, the brilliance of the 
bulb is noted. Then the switch is opened. 
if the bulb lights the same with the switch 
)pen as when closed, the supply is d.c. If 

M' 

.. 
411. 

SWITCH 

COIL WITH IRON 
CORE.400 TURNS 
NO.16 D.C.C. WIRE 

25 -40 
WATT 
LAMP 

TO LINE 

the brilliance decreases when the switch is 
open, it is an a.c. line. 

The reason for this is that the coil offers 
a much higher resistance to a.c. than to d.c. 

A.V.C. for Battery Receivers 
Some time ago you asked for automatic 

volume control circuits for battery radios. 
I am using the inclosed circuit and thought 
some experimenters might wish to try it. 
Circuit "A" was the original detector circuit 
and circuit "B" the circuit as revised to pro- 
vide the automatic control. 

I have been using this automatic volume 
control for nearly a year. It keeps the 
volume nearly uniform from locals to sta- 
tions in the noise level. I find it especially 
good for short -wave reception. The meter 

(Continued on page 333) 

iiI10 
The 

Perpetual 
Tester No. 1177 

I I I finer tester is built for a life- 
time of service. It has every feature 

you need to diagnose and remedy set 
troubles. Tests tubes while operating in 
the set socket. Tests set circuits and 
aligns tuning condensers. Fulfills every 
testing requirement in the house or in 
the shop. Contains a direct reading 
Ohmmeter, Output ureter, A. C.-1). C. 
Voltmeter and \Iilliantneter. Meter is 
3;-!!" size. 

Precision Built 
The single meter. Olen used as either 
an A. C. or D. C. \'rdtneter, has 1000 
ohms resistance per volt. Voltage read- 
ings are 15 -150-750. The D. C. milliam- 
pere readings are 1.5 -15 -150. The A. C. 
milliampere readings are 15 -150. The 
direct reading Ohmmeter. with the easy 
reading scale, has red and black figures 
which make possible accurate readings 
front 3 ntegohnts down to 1 ohm. All 
readings are controlled by a selector 
switch. Point to point continuity tests 
are made with this part of the instru- 
ment. The meter is also used for indi- 
cating output nvhen set is connected with 
the oscillator for aligning condensers 
and measuring gain in tube values. 

A switch on the oscillator permits its 
use for generating either a stabilized 
modulated or unmodulated signal o.f con- 
stant level. Extremely accurate scale 
divisions cover fractional frequencies 
on the individually hand made chart 
from 110 to 1600 KC. 

YOUR JOBBER CAN SUPPLY YOU 

Net price to dealer in oak case .$26.67 

SEND COUPON FOR FACTS! 

Triplett Electrical Instrument Co. 
20 Main St., 
Bluffton, Ohio. 

Coalmen: 
Send me literature 0m Triplett \u. 1177 Perpetual 
'fester. 

Name 

Street Address 

City State 
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Technical Review 
(Continued front page 359) 

sets affects performance is helping a dealer 
sell more large sets is described in this mer - 
chandising article. 

How to Get Copies of Articles 
Abstracted in This Department 
The abstracts of articles featured in this 

department are intended to serve as a guide 
to the most interesting and instructive mate- 
rial appearing in contemporary magazines 
and reports. These publications may be con- 
sulted at most of the larger public libraries, 
or copies may be ordered direct from the 
publishers of the magazines mentioned. 

RADIO NEWS cannot undertake to supply 
copies of these articles. They are NOT in- 
eluded in. the RADIO NEWS Free Technical 
Booklet Service. 

Free Technical 
Booklet Service 

THROUGH the courtesy of a 
group of manufacturers, RADIO 

NEWS offers to its readers this 
Free Technical Booklet Service.' 
By means of this service, readers 
of RADIO NEWS are able to obtain 
quickly and absolutely free of 
charge many interesting, instruc- 
tive and valuable booklets and 
other literature which formerly re- 
quired considerable time, effort 
and postage to collect. To obtain 
any of the booklets listed in the 
following section, simply write the 
numbers of the books you desire 
on the coupon appearing at the 
end of this department. Be sure 
to print your name and address 
plainly, in pencil, and mail the 
coupon to the RADIO NEWS Free 
Technical Booklet Service. Stocks 
of these booklets are kept on hand 
and will be sent to you promptly 
as long as the supply lasts. To 
avoid delay, please use the coupon 
provided for the purpose and in- 
close it in an envelope, by itself, 
or paste it on the back of a penny 
postcard. The use of a letter ask- 
ing for other information will de- 
lay the filling of your request for 

booklets and catalogs. 

Review of Technical Booklets 
Available 

2. 1933 R.F. Parts Catalog. Specifications 
on the line of Hammarlund variable and ad- 
justable condensers, r.f. transformers, sockets, 
shields and miscellaneous parts for broadcast 
and short -wave receivers, complete short- 
wave receivers and transmitting variable con- 
densers. 

4, A 15 to 200 -Meter Superheterodyne. 
A description of the outstanding features of 
the Hammarlund- Roberts high- frequency su- 
perheterodyne designed especially for com- 
mercial operators for laboratory, newspaper, 
police, airport and steamship use. 

5. A 1933 Volume- Control, Fixed and 
Variable Resistor Catalog. This Electrad 
catalogue gives data on standard and special 
replacement volume controls, truvolt adjust- 
able resistors, vitreous wire -wound fixed re- 
sistors, voltage dividers and other resistor 
specialties and public- address amplifiers 
(using new tubes). 

6. Line -Voltage Control. Characteristics 
and uses of a real voltage regulator and com- 
plete chart showing the correct Amperite rec- 

ommended by set manufacturers for their 
receivers. Also tells how to improve your 
customers' sets and make a profit besides. 

7. Rich Rewards in Radio. This book is 
filled with information on the growth of 
radio and the opportunities existing in the 
field of radio manufacturing, radio servicing, 
broadcasting, talking pictures, television, 
public- address systems and commercial sta- 
tion operation on land and sea, for men who 
are trained to fill the many jobs created by 
the radio and allied industries. The book 
also contains detailed information on the 
complete home -study courses in radio and 
allied subjects offered by the National Radio 
Institute. This book is available only to 
the RADIO NEWS readers who are over 16 
years of age and who are residents of the 
United States or Canada. 

9. Catalog of Fixed, Metallized and Pre- 
cision Resistors. This catalog gives specifica- 
tions of the International Resistance Co. 1933 
line of metallized, wire -wound and precision 
wire -wound resistors, motor radio suppres- 
sors, handy servicemen's kits, valuable tech- 
nical data and list of free bulletins available 
on the building of servicemen's test equip- 
ment. 

10. Information on the Suppression of 
Motor -Radio Noises. This folder of the In- 
ternational Resistance Co. gives information 
on how to overcome motor -generator, igni- 
tion -coil, interrupter and spark -plug noises in 
automobile radio installations. 

16. R.M.A. Standard Resistor Color -Code 
Chart. A handy postcard -size, color -code 
chart designed by the Lynch Mfg. Co. to 
simplify the job of identifying the resistance 
values of resistors used in most of the stand- 
ard receivers: a list of the most commonly 
used values of resistors with their corre- 
sponding color designations, and a complete 
catalog of products. 

18. Volunte Controls, Fixed Resistors, 
Motor -Radio Spark Suppressors and Power 
Rheostats. A catalog containing descriptions, 
specifications and prices of the line of Cen- 
tralab standard, special and replacement vol- 
ume controls for receivers, amplifiers, public - 
address systems and talkie installations, fixed 
resistors, motor -radio spark suppressors, 
wire -wound rheostats and potentiometers. 
Details are given on how to obtain, without 
charge, a copy -of the 6f -page Centralab Vol- 
urne Control Guide for Servicemen. 

25. Noise -Reducing Antenna Systems. This 
folder describes the two types of noise- 
reducing systems perfected by the. Lynch 
Mfg. Co. for both broadcast and short -wave 
reception. 

34. Serviceman's Replacement Volunte- 
Control Guide. A. vest- pocket size booklet 
containing a` revised list, in alphabetical order, 
of all old and new receivers showing model 
number, value of control in ohms and a 
recommended Electrad control for replace- 
ment purposes. Contains specifications and 
volume -control circuits for over 2000 differ- 
ent receiver models. 

39. Radio Servicing and Radio Physics. 
A folder which gives descriptions and tables 
of contents of two books on every phase of 
radio. The books are written by A. A. 
r hirardi and Bertram M. Freed. 

41. How to Build the "Economy Eight." 
A folder prepared by Wholesale Radio Ser- 
vice Co. giving constructional information, 
diagrams, list of parts, etc., of an efficient S- 
tube receiver which can be built from a kit 
which sells for $13.75. 

42. How to Build Useful Servicing and 
Testing Instruments with Simple, Standard 
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Meters. This bulletin gives data, with dia- 
grams, showing how any meter -preferably 
a low -range milliammeter -can be used to 
measure amperes, volts and ohms over any 
desired range through the use of proper shunt 
and series resistors. The bulletin has been 
prepared by the Lynch Mfg. Co. and gives 
both the theoretical and practical data re- 
quired to make all the calculations to con- 
vert or change the range or function of a 
given meter. 

43. How to Modernize Old Set Analyzers. 
This valuable folder describes in detail the 
new set analyzer remanufacture plan per- 
fected by the Supreme Instruments Corp. for 
the conversion of obsolete set analyzers such 
as the Jewell Pattern 198, 199, 408 and 409 
analyzers; Weston model 537, 547, 565 and 
566 set testers; and Supreme 99 -A, 400 -A 
and 400 -B diagnometers into efficient, up -to- 
date testing equipment, at low cost. Special 
auxiliary units for increasing the usefulness 
of standard analyzers are also described. 

44. How to Add a Remote Control and 
Station Selector Unit to Any Receiver. A 
folder published by Wholesale Radio Service 
which shows how any single tuning control 
receiver can be converted into a remote con- 
trol and station selector set at a total cost of 
only $12.50. 

45. Condenser Bulletin for 1933. This bul- 
letin gives descriptions, specifications and 
prices on the line of Potter paper and elec- 
trolytic condensers for by -pass, filter and 
replacement use in home and auto radio sets. 
It also describes the Potter interference fil -. 
ters and tone controls. 

47. A Modern -Low -Cost Portable Public - 
Address System. This bulletin describes and 
gives the specifications and price of an ef- 
ficient, low -cost portable public -address sys- 
tem -the type U -19- designed and manufac- 
tured by the United Sound Engineering Co. 

48. A Low -Cost Superheterodyne Receiver. 

December, 1933 

RADIO NEWS Free Technical 
Booklet Service 

222 West 39th Street 
New York, N. Y. 
Gentlemen: Please send me. with- 
out charge, the booklets or folders I 
have filled in below: 
Numbers 

My occupation or connection in radio 
is checked "off below. 

Serviceman Operating Own Business 
Serviceman Employed By': 

Manufacturer 
- Jöbber 

Dealer 
Servicing Organization 

Dealer 
Jobber 
Radio Engineer 
Experimenter 
Laboratory Technician 
Professional or Amateur Set Builder 
Licensed Amateur 
Station Operator 
Public Address Work 

I am a subscriber newsstand 
reader. 
I buy approximately $ of 
radio material a month. (Please 
answer this question without exag- 
geration or not at all.) 

Name 

Address 

City State 
PLEASE USE PENCIL AND PRINT, 

IN FILLING IN COUPON 
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This folder describes the midget radio man- 
ufactured by the Fordson Radio Mfg. Corp. 

49. Portable and home Type Receivers. 
This folder gives descriptions and prices of 
the line of receivers, chassis, amplifiers and 
radio parts made by the International Radio 
and Electric Co. The list of receivers ranges 
from the most inexpensive midget sets to the 
higher cost console models. 

52. The Servicer. A monthly house organ 
published by the International Resistance Co. 
It contains information to help the service- 
man do better work and make more money 
doing it. 

53. Practical Training for Radio Service- 
men. This book, prepared by the Radio 
Training Association of America, gives an 
outline of their course of instruction for 
radio servicemen -a course that is endorsed 
and recommended by more than thirty lead- 
ing radio manufacturers and trade associa- 
tions. This book shows how to qualify for 
a big radio future. 

54. Public -Address Systems, Transmitting, 
and Short -Wave Receivers and Accessories. 
This catalog, issued by the Wholesale Radio 
Service, covers the entire requirements of 
men engaged or interested in these fields for 
amplifiers, loudspeakers, microphones and 
other special and standard equipment re- 
quired for such work. 

56. Servicing and Testing Instruments. A 
folder containing descriptions of a new line 
of Supreme low- priced analyzers, set testers, 
tube testers, ohmmeters, capacity testers, os- 
cillators and universal meters. Complete in- 
formation is also given on the new Supreme 
model 55 tube tester and the new Supreme 
Master diagnometer which employs the "free 
reference point system of analysis." 

57. How to Build a High- Quality Con- 
denser Microphone. This circular describes 
a condenser microphone kit and instruction 
sheets with which it is possible to build, 
quickly and easily, a high -quality condenser 
microphone. The kit is made by the Bruno 
division of the Amperite Corp. 

New Broadcast 
Metropolis 

(Continued from page 333) 

linens and silks for the studio decorations 
Cloth has taken the place of even paint and 
paper in the decorative scheme. Woven 
linen was found to be best for studio ceil- 
ings, backed by ácoustical materials. 

The studios are of conservative modern 
design. Color, either harmonizing or con- 
trasting, is the basic decorative scheme of 
each studio. 

Four "speakers" studios utilize distinctive 
wood design. The scheme of one speaker 
studio is English tudor with oak panels and 
a fireplace. Another studio is of Georgian 
style, a third of early American and the 

Studios are laid out to accommodate the 
largest possible number of visitors with 
minimum confusion. When the guests enter, 
through a large mezzanine rotunda, they will 
take special elevators to the second floor 
lobby where they will be greeted by host- 
esses. There are several lounge and smok- 
ing rooms, opening out on terraces. Audi- 
tion studios and sponsors' and artists' lounge 
rooms are also on this floor. Special ele- 
vators from the reception floor take guests 
to the visitors' galleries of the various 
studios. 

NBC will move into the new studios 
gradually so that broadcasting will not have 
to be interrupted. The transfer from the 
old headquarters at 711 Fifth Avenue to 
Radio City has been under way for several 
past weeks. Although broadcasts may origi- 
nate from the new site before November 15, 

A RESERVE POWER PLANT 
21 battery room where sufficient battery power is reserved to 

continue operation for seven days should a natural catastrophe 
or bombing raid disable the regular power plant. This reserve 

situated in bomb -proof chambers would continue operation 

fourth modernistic. 
Wood-panelling and fireplaces are also 

noted in the main reception lobby, spon- 
sors' rooms and guest rooms. 

The growing demand from radio listeners 
for permission to attend broadcasts and ob- 
serve favorite stars in action at the micro- 
phone is the reason for elaborate provisions 
to accommodate guests at the Radio City 
studios. It has been rumored that a small 
admission fee may be charged, but it is un- 
derstood that there are many obstacles in 
the way of this plan, as such a move might 
bring the studios under a theatrical rather 
than a broadcasting classification. 

it will be on that day -the seventh anni- 
versary of the chain -that the official open- 
ing program will go on the air. 

In another part of Radio City -the huge 
Music Hall theatre -there is another com- 
pletely equipped broadcasting studio which 
has been used by S. L. Rothafel (Roxy) for 
his Sunday afternoon Roxy Gang programs 
over the NBC. 

American broadcasting, on the whole, 
benefits by the gigantic radio development 
in Radio City. Long the leader in the field 
of broadcast entertainment, America makes 
still greater strides forward in world radio 
pioneering. 
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lew 64 -PAGE 

HANDBOOK of 
Servicing facts 
and Short -cuts! 

HERE'S a new free booklet every 
service man will find invaluable! 
Contains practical information 

and servicing tips that service men 
all over the country have sent to us. 
Shows how to solve many tough prob- 
lems ... saves you time and money. 
Mail the coupon today and get your 
copy. We'll also put your name on 
the mailing list for Sylvania's free 
monthly Service Bulletin. It gives ad- 
ditional service tips each month . . . 

and tells how you can earn free tubes 
for your own suggestions! 

HYGRADE SYLVANIA 
CORPORATION 

MAKERS OF 
Sylvania Tube. 

Hygrade 
Lamps 

Electronic 
Devices 

AI R 
FACTORIES 

Emporium, Pa. 
St. Marys, Pa. 
Salem, Mass, 
Clifton, N. J. 

THE SET -TESTED RADIO TUBE 

Hygrade Sylvania Corporation A -5 
500 Fifth Avenue, New York, N. Y. 

Please send me your free booklet "Service Hints" 
and your free monthly Service Bulletin. 

Name 

Name of Firm 

Address 

City State 
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PRODUCTS 

Just a sample of 

K: NYON 
TONE 

Not one but a group of transformers 
tells the story of tone quality. Here is 
a frequency characteristic curve of a 
two -stage 245 amplifier built with 
KENYON Laboratory Standard Com- 
ponents. It speaks for itself- graphi- 
cally and acoustically. 

For over eight years KENYON research and 
engineering have been unstintingly devoted 
to the development of a superior line of audio 
transformers. The KENYON Laboratory 
Standard Components are the result, featur- 
ing: 

Really flat line characteristic obtained :_ 

in all units and on typical amplifier. , 

Overall variation averages 1 D.B. br 
less, from 40 to 10,000 cycles. 
Wave form distortion and phase shift 
reduced to negligible value through 
proper operation of core materials as 
to flux density and extremely low 
leakage reactance in coil structure. 
High efficiency attained through prop- 
er and liberal proportioning -of mate- 
rials. 
All units housed -in electrically sym- 
metrical cases of high perr;meabil -ity 
cast iron. Cress -talk proof: - NO A:C. 
hum. Electrostatically shielded coil 
structures. 
Reliability of units above questions 
Units vacuum impregnated and sealed 
in moisture -proof compound to nullify 
adverse climatic effects. 

If better transformers can be built, rest as- 
sured that KENYON will build them. 

Quality -At a Price . 

For set builders, experi- 
menters and amateurs de- 
siring quality transform- 
ers at a popular price, 
KENYON offers All -Pur- 
pose Amplifier Compo- 
nents. These units incor- 
porate finest materials 
obtainable in mediuìu 
priced ansplificaition 
equipment. Uniformity of 
silver- finished cases fa- 
cilitates assembly. 

y 1 WIEN r_\(*Zill 
Write for your copy of the latest 
KENYON Catalog A describing the com- 
plete line of KENYON PRODUCTS, 
and including an interesting collection 
of diagrams and specifications of re- 
ceiving and transmitting amplifiers de- 
veloped by our engineers. 

Kenyon Transformer Co.Inc. 

122 -124 Cypress Ave. 

New York City 
Wr DO OUR PART 
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What's New in Radio 
A department devoted to the description of the latest 
developments in radio equipment. Radio servicemen, 
experimenters, dealers and set builders will find these 

items of service in conducting their work 

By The Technical Staff 
Modernistic Console Receiver 
Description -The new line of Atwater 

Kent receivers include a standard console, 
two consoles of modernistic design and four 
table type sets. The model 510 shown in 
the illustration is a 10 -tube superheterodyne, 
employing the following type tubes: four 
-56's for the oscillator, second detector, au- 

tomatic volume control and first audio - 
frequency stage; three -58's for the ri 
stage, first detector and i.f. stage; and two 
-2A5 type tubes for the push -pull power 
output stage. The -80 type tube is used for 
rectification. This set features four-point 
tone control, automatic volume control, 
visual tuning and a silent tuning device for 
eliminating in- between station noise. In ad- 

' dition to the regular broadcast range this 
receiver has a waveband switching arrange - 

- ment to extend the frequency range to 3200 
kc., providing police, maritime, airplane and 
amateur signals. 

Maker- Atwater Kent Mfg. Co., Phila- 
delphia, Pa. 

Isolantite Stand -Off Insulators 
Description- Announcement is made of the 

new National isolantite stand -off insulator 
designed for mounting low -power transmit- 

ting equipment and adaptable to numerous 
commercial and experimental radio pur- 
poses. These insulators have a unique 3- 
point mounting arrangement whereby the 
three metal feet, permit fastening the unit 
down to any kind of base material without 
danger of cracking or damaging the ceramic 

material. The insulator is made in various 
convenient sizes, the unit shown in the illus- 
tration measures 1V, inches overall. 

Maker -National Company, Inc., Malden, 
Mass. 

Compact Photoelectric Cell 
Description -This new Rhamstine photo- 

electric device employing a dry -disc type 
photo -cell is complete with battery and a 
sensitive relay, ready for operation. The 
relay is adjustable. This "electric eye," as it 
is called by the manufacturer, has numerous 
commercial and experimental applications, 
such as, for instance, controlling lights, 
doors, burglar -alarm systems, window dis- 
play signs, traffic signals, detection of, fire,. or 
smoke, etc. By the use of an auxiliary re- 
lay this `photo -cell can be adapted to the 
operation of bigger_, jobs such a. opening 
doors and control of ffóod lighting. :By, em- 
ploying ordinary light bulbs and special' fil- 

ters, it can operate on infra -red or invisible 
light beams. 

Maker -J. Thos. Rhamstine, 511 E. Wood- 
bridge, Detroit, Mich. 

Vacuum Relay Protected 
Volt- Ohmmeter 

Description -This new compact IRC volt- 
ohmmeter meets a real demand for an ac- 

curate point to point radio servicing instru- 
ment. In addition to its use in service work 
it is adapted to laboratory and school use - 

or wherever voltage and resistance measure- 
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menu are made. The basic meter employed 
is an 0 to 1 milliammeter, with ranges of 
C-3-30-300 and 600 volts The resistance 
ranges are: 0-1000-1,000,000 ohms. One 
outstanding feature of this instrument is the 
automatic vacuum relay which prevents burn 
out of the meter or other components. The 
relay disconnects the meter instantly should 
it be overloaded, then reconnects it when 
the overload is removed. Other features of 
this instrument are: a 3 inch etched meter 
scale with a double strength glass cover, 
a rotary switch and a compensating arrange- 
ment for battery variations on the ohm- 
meter. The instrument weighs 2% pounds 
and measures 7 inches long by 3 inches deep. 

,Raker- International Resistance Co., 2100 
Arch St., Philadelphia, Pa. 

A ntenna Device 
Description -The Electrical Laboratories 

dynamic tuned aerial eliminator is designed 
to take the place of the conventional type 
of inside or outside antenna. The manu- 

facture'. also recommends it for use with the 
regular aerial and ground system to improve 
radio reception. It is well constructed and 
small in size, measuring -1?'. inches long by 
,a; inches wide by 1,V, inches deep. It is 
simple to install and operating instructions 
accompany each unit. 

_Maker- Electrical Laboratories Co., 141 
E. 25th St., New York City. 

Utility Meter 
Description -The Shallcross No. 6S1 quick - 

change d.c. volt- ohmeter and the No. 685 
a.c. utility meter provide essential a.c. volt - 
age measurements and a wide range of im- 
pedance ance measurements. The various meas- 

urement ranges are as follows: a.c. volts, 
0, 125. 500 and 1,000; resistance, 25, 

50,000, 500,000 and 5,000,000 ohms; capacity, 
.0005 to .1, 1 and 10 mfd.; inductance, .5 

to 100. 1,000 and 10,000 henries. 
Maker- Shallcross Mfg. Co., 700 Parker 

Ave., Collinedale, Pa. 
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FAIR 
BUYING 
WEATHER 
NOW 

RADIO 
BARGAN N WI .0 W... 

Published by Wholesale Radio Service Co., Inc., 100 Sixth Are., New York, N. Y. 

COMPLETE KIT OF PARTS 
for the Lafayette AIR MARSHALL! 
Now a Superior 7 -Tube Super Het Receiver 
of superior performance. Brings in distant 
stations as easily as locals. It is a marvel of 
simplicity. Incorporates such features as 
automatic volume control, 
latest tubes, improved circuit, 
built in antenna, etc. 

Send 50c for easy to follow 
wiring diagram and complete 
list of individual parts and 
prices. We carry all parts 
for this remarkable receiver. 

10 Sensational Values from the Greatest 
Catalog in the Radio Field 

DRY ELECTROLYTIC CONDENSER BARGAINS 
INVERTED CAN 

No. 
D2714- Capacity 4 
02715- Capacity 8 
D2716- Capacity 4-8 
D2717- Capacity 10 

CARDBOARD 
D2718- Capacity 2 
D2719- Capacity 4 
D2720- Capacity 6 
02721- Capacity 8 

44c 
49 
95s; 
75d 

29¢ 
32`: 
424 
43e 

MERSHON ELECTRO- 
LYTIC CONDENSERS 

Peak Voltage, 430V 
No. Capacity Price 

02700 8 7, 
D2704 8 -8 69, 
D2705 5-15 q ;é 
D2706 5 -5 -5 45, 
02707 8 -8 -8 q ;c 
D2709 18 -9 -9 5145 
D2711 8- 8 -18 -18 2.45 

Genuine Thordarson Push Pull 
Input Transformer 

Fully shielded in metal case; to 
couple a stage of straight audio 
amplification into a stage of power 
push -pull, using any existing type 
tubes. SPECIAL No. 
02450 89¢ 

Special Audio 
Transformer 

Fully shielded. Excellent he- 

made. 
response. Especially 

well made. Straight Audio - 
Bargain Price, 
No. C1914 39¢ 

Radiola Audio 
Transformer 

For models RR, Rx, R3, RsA, R4, 
R7B, R9, R20, and R30A. 
The genuine replacement audio 
transformer. Universal mounting. 
A real Bargain, No. 
C2006 Z9¢ 

Jefferson Microphone 
2 Button Transformer 

For double button microphone. A 
turn ratio of 1 to 45. Impedance 
ratio 1 to 2000, 
No. C1929, SPECIAL Sí.45 

Power Transformer 
Finest quality. Flush mount- 
ins type. For 5 -6 Tube Sets. 
Three or four 2 %V. heater 

` tubes, one 2% V. Power Tubes 

a1492 i 55 5 e 280 or 282 rectifier, No. 

For 7 -8 Tube Sets. Four or Five 2¡% V. Heater 
Tubes, Two 2',_ V. Power Tubes 
and one 280 or 282 Rectifier, No. C 
C1507 $.95 

EXTRA 
Just Off the Press 
The Biggest and Greatest Catalog ever 
issued by Wholesale Radio Service 
Company! Over 30,000 items listed! 
160 Pages! Thousands of Bargains! 
Replacement Parts, Sets, Tubes, 
Speakers, Amplifiers, Kits, all at 
lowest wholesale prices! Special fea- 
tured sections on Short Wave, Public 
Address, Lafayette Receivers, Trutest 
Parts. 

The world's greatest "Radio Bargain 
Counter" right at your finger -tips! 

Send For Yours Today 

Single Photophone Amplifier and Speaker 
Built to exacting standards by RCA - 
Victor. Together they make a fine P. A. 
system for medium sized installation. 
SPECIAL PRICE ON COMPLETE 
OUTFIT, Amplifier,ZI So Speaker and Tubes 

No. P15735- Single 250 Ampli- 
fier $ only 

No. Y19181- Speaker Only... 9.25 
No.P15731- Complete Kit 
matched tubes only 3.95 

R. C. A.- Victor RADIO SPEAKER 
Magnetic Speaker equipped with channel 
selection switch and volume control. 
Mounted in 2 -toned walnut panel 13?). x- 
11?2 x 1!_É ins. Ornamental grilles and 
bronze Natural reproduction 
with 
W1917p 

ty of volume, No. $1.85 
R. C. A.- Victor Pick Up Specials 

With built -ie volume control. Lifelike tone. Pick Up 
impedance 200 ohms. By adding suitable 
counter balancing weight, can ploy 3353 
R. 
No. A 59 

records. $4.75 
Oil damp pickup with 7 
special scrat:h filter. 
One of the finest for 
quality reproduction 
Suitable for either 
3355 or 78 R. P. M. 

No. 
recorA ds. 

160 ys, 
16 in. records.$12.50 

LIST YOUR REQUIREMENTS IN A LETTER BY STOCK 
NUMBER AND ATTACH COUPON BELOW. INCLUDE 

REMITTANCE TO COVER ITEMS ORDERED. 

WHOLESALE RADIO SERVICE CO. 
100 Sixth Avenue -Dept. N -123, New York, N. Y. 
Please send me your brand new catalog No. 55 just off 
the Press' 

Name 

Address 
City State 

VIHOLESALE 
RADIO SERVICE CO, 

00 SIXTH AVE.NEWYORK,rir. 
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UNIVERSAL 
TEST OSCILLATOR 

HE Bernard Shielded Test Oscilla- 
tor, Model 30, is a modulated in- 
strument for lining up broadcast and 

intermediate frequencies, 135 to 1,500 kc., 
using a direct -reading frequency -cali- 
brated dial. It can be used also for short 
waves by harmonics. It works on a.c., 
d.c. or B batteries, 90 -120 volts, yet is 
only 5x5x3 inches overall! Accuracy is 
better than 2 %. The new circuit is iso- 
lated from the shield cabinet. The oscillator 
is equipped with superimposed Formica panel, 
fuse, cable, plug, two binding posts and a 30 
tube. An instruction sheet is furnished. The 
oscillator is ready for use the moment re- 
ceived. If any one has a set (other than 
mere crystal set) he has the power required 
for operation of the Bernard oscillator. Ship- 
ping weight, 3 lbs. Sent 
complete with tube, express 
collect, on receipt of 

.50 

"THE INDUCTANCE AUTHORITY" 
A new book of charts, by Edward M. Shiepe, 
B.S., M.E.E., that completely dispenses with 
all computation for winding solenoids for all 
radio frequencies, from ultra to audio fre- 
quencies, for all commercial wire sizes, all 
types of wire insulation and all popular 
diameters of tubing. Accuracy 1 %. Pub- 
lished by Herman Bernard. Sent prepaid on 
receipt of $2.00. 

HERMAN BERNARD 
135 -N Liberty Street New York, N. Y. 

Improved 

Prizewinner 

A.C. -D.C. S. W. 

Receiver 
$23.95 

complete with four coils 

Verified Worldwide Reception 
Completely Self Powered Latest Type 77 -43 and 

25Z5 Tubes -15 -200 meters 
PROVISION FOR HEAD PHONES 

AND SPEAKER 
Complete lut of Improved Prizewinner parts. identical 
with those need in b,dla,p models, including hardware, 610.55 
hook -up wirr. c blurt, dial, 4 coils. 
As.embled, wired. tested and enclo.ed m beautiful, crackle finish 
cabinet, hinged rover reads to pone into your line $12.75 
Broadcast coil 

oiAor cove 
from 

to match 0.70 or 
Broadcast coo for cover from .00 to 500 meter 1.75 
220 V. A. C. or D. C. Adaptor 

fun particulars 
L 1.75 

ALAN RADIO CORP. 
83R Cortlandt St., New York City 

LEARN IN LOS ANGELES 

Radio- Ìelevi sion 
ELECTRICITY- TALKING PICTURES 
BROADCASTING-Special Limited Offer: 
4 FULL COURSES AT PRICE OF ONE COURSE. R. R. coach fare 

(lowed to L. A. Earn living while learning. 90,000 graduates. 
Latest facilities No dummy quiement. Free employment 
Est. 28 era. Send for FREE illustrated .Catalog. Tells hots to 
earn rood pay and win a steady job. 

NATIONAL RADIO & ELECTRICAL SCHOOL 
Dept. RN-12 4006 S. Figueroa Los Angeles, Calif. 

?QRD? 
A column devoted to 
the commercial opera- 
tor and his activities 

Conducted by GY 

,\ DMIRAL BYRD'S second expedition to 
.CA. the South Pole is still on the lookout 
for two Commercial Firsts and for the pay 
of "glory and frostbite" it looks like there 
won't be any takers. The amateurs are all 
agog over the prospects of glory and adven- 
ture. Six hundred applications have been re- 
ceived from the amateurs, from which four 
will be picked to accompany the expedition 
and handle the traffic once they reach the 
polar ice. The U. S. Navy is donating a 
Chief Radioman. A number of other or- 
ganizations are donating items of apparel, 
oil -even whiskey -so it will be up to the 
R.M.C.A. to donate the operators or else... . 

The question of the day is whether there 
is such a Xmtr as an inductively- coupled 
Telefunken or not. Bliss sez there is, as he 
worked with the bloomin' thing for over a 
year and he should know. But Kerchoff sez 
there isn't "no sech animal." The former 
has no backers, but is that any reason to 
believe that Bliss is wrong? Perhaps some 
"op" converted the job to suit his own ideas 
without requesting permission for the act 
from his home office? And to add to the 
confusion, Bliss insists that it was a Tele- 
funken on wheels. Meaning that to tune 
the darn thing it was necessary to put the 
sleeves on wheels because of their length and 
weight. Ye Ed has never seen this type but 
requests information from those 30 -year 
gadgets who should know. 

The Airways code has been presented to 
the Administration in Washington with a 
minimum wage of $80 per month for the 
ops, whether on fixed or mobile assignment. 
Mr. Hoyt Haddock, president of the 
A.R.T.A., presented the operators' side of this 
important ruling, insisting that the minimum 
for these ops should be $165 per month. He 
believes that he has convinced the Advisory 
Board that if they O.K.'d the former wage a 
rank injustice would be done to the ops. 
Although very few of the Airways operators 
are members of the A.R.T.A., Mr. Haddock 
represented them for his association, because 
it is the only association which has the inter- 
ests of the welfare of radio operators at heart. 
In his presentation before the Board he was 
complimented by Mr. Green, president of the 
A. F. of L., who was also present. Mr. Had- 
dock will be there again when the codes for 
the marine and broadcast operators come up 
for their hearings. 

A legal point has been raised as to whether 
a master of a vessel commits a falsehood 
when he signs an op's ticket after that op 
had signed on his ship as a deckhand. Al- 
though the ship is covering the law by having 
on board a licensed commercial op, does the 
inspector know that he is aboard by looking 
over the list without seeing his ticket ? What 
is the operator's status or is there no def- 
inite line drawn between the laborer and the 
professional? 

Ben Beckerman, the op on the S.S. Madi- 
son, who sent out the SOS when that ship 
almost foundered in one of the most terrific 

11.,ALll/ 11 LWa 1 L1'.l:tillllSL'1Ls 1tltl 

storms which hit the east coast in the last 
decade, sez that he must be down in the 
books for hanging. He has been through two 
other disasters and has intercepted three 
SOS's in his 26 years of operating experience, 
but that this was the first time that he was 
called upon to send out an SOS without it 
being necessary. The Madison made port in 
Norfolk, Virginia, after she had been given 
up for lost. With most of her superstruc- 
ture gone, listing dangerously to port and 
bucking up against a terrible storm, one 
cannot blame the skipper for telling Becker- 
man to shoot the works. Beckerman handled 
his watch like the veteran he is. He is a 
VWOA and received his ticket way back in 
1911. Good luck to you, OM. 

The American Radio Telegraphists Asso- 
ciation is in a blue funk. They are in the 
doldrums. As the saying is, they are under 
the weather. And why, ye arsk? Well, the 
name of the organization is now on the car- 
pet. With so many broadcast ops coming 
into the association, the question of the 
"Telegraphists" part of the name is in doubt. 
Shall it remain as it is or should it be some- 
thing else? How about Telegraphists and 
Telephonists? Or American Radio Oper- 
ators Ass'n ? Or what have you ? What 
difference does it make as long as all the 
radio gadgets stick together and have this 
organization for the national headquarters? 
Whether you are commercial, marine, broad- 
cast or airways, there is only one thing of 
primary importance to the op, and that is 
"a raising of the present standards." Wasn't 
it Shookabeer who weazed, "What's in a 
blinkin' nyme, enyho ?" 

Mr. Moichiro Hida, radio op on the Ore- 
gon Marv, who intercepted that SOS of the 
S.S. Nevada, received his testimonial scroll, 
which was presented to him by the VWOA 
through his Kobe, Japan, office. Upon its re- 
ceipt he said, "... When I recollect on what 
I did on that occasion of the miserable dis- 
tress of the S.S. Nevada, which was nothing 
more than performing a duty on my part, 
I am inclined to consider that you were too 
kind . and it shall become an esteemed 
memorial for me forever." This modesty is 
indeed worthy of comment. Just doing his 
duty and standing his watch as a true radio 
operator. 

Which is the line that sent a letter to its 
employees enquiring about their being satis- 
fied with the present wage scale and work- 
ing conditions? All its employees, including 
the operators, who are receiving $66 per 
month, stated that they were satisfied. Well, 
perhaps they are? . . 

Those who have relatives in the Far North 
regions have been in the habit of enter- 
ing their messages to KDKA, Pittsburgh, for 
the Saturday night broadcast at 23.30 E.S.T. 
will please note the change is shifted to Sun - 
day nights at the same time, 23.30 E.S.T. 
These programs have been going on for the 
past eleven years on the 980 kc. band for 
the purpose of getting messages through to 
those in the isolated regions where it some- 
times takes months to get letters through to 
them. 

The North American Radio Conference 
turned out to be a flop because of the ava- 
ricious requests of the various countries for 
too many cleared channels. These, if granted, 
would have left the others high and dry 
without any channels for themselves. . 

Lisbon, Portugal, with its request for bids 
for an ultra -short -wave broadcasting trans- 
mitter is blazing a trail for other nations to 

-follow. There is plenty of room in these 
low frequencies for everyone. 

Xenia, Ohio, gets a lick in to say that he 
sure misses the old gang whom he knew 
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when he was pounding the brass. Oh, yeh, 
we forgot to mention his name, which is 
Georgie Wilkins. He was on the S.S. John 
D. Archbold, which was shot out from 
under him by a German torpedo. His S.O.S. 
was picked up by GLD and rebroadcast so 
that the French subchaser, Engageante, 
picked them up in the nick of time. Rather 
close shave. Nowadays things are not so 
exciting, but still we have our Madisons and 
Coldwaters, etc., to keep the blood from get- 
ting stagnant. Sec he'd like to hear from 
G. Wheeler or Hank Travis just for old times' 
sake. . . Culbertson writes in to say that 
his YL is going to give him the atmosphere 
if he doesn't connect up with a job pronto. 
Stew bad, FC, but can't you give her a little 
tenderness about which everyone is singing. 
Enyway, just try hanging around for a short 
time and there is no doubt but you'll con- 
nect. Incidentally, GG was the guy who 
bought your motorcycle from you, so he 
tells me. . . . The static room shipped out 
seven more men these last few weeks, and 
with things picking up, new applications have 
been coming in for billets. Looks like the 
old times are coming back when an op was 
at a premium. So here's hoping and a 
cheerio for bigger and better codes. . . . 73 

...GY. 

The Service Bench 
(Continued from page 361) 

nounces that the holder "has been granted 
membership by the Co- operative Radio Ser- 
vice and is entitled to all privileges as stated 
herein on enrollment certificate. The above 
member is entitled to all privileges as set 
forth below for a period of twelve months 
from date of issue. 

"1. Inspection of member's radio every 
three months by engineers of the Co- opera- 
tive Radio Service. 

"2. Replacement without charge by the 
Co- operative Radio Service of any and all 
defective, burnt -out, inoperative or worn - 
out parts with the exception of electron 
tubes during the term of membership. 

"3. Co- operative Radio Service at all 
times will assist members with their radio 
problems so that 100% efficiency will be 
derived from said member's set. 

"4. Above member is entitled to free 
radio service and parts during membership 
term, regardless of service required during 
membership period of one year." 

The signature of the member is required, 
plus those of two witnesses. An "Issuing 
Officer" and "Chief Engineer" sign for the 
Co- operative Radio Service. The certificate 
of membership is not transferable. 

The Service Editor will be glad to hear 
from other readers of their success or failure 
with the club plan. 

THIS `IONTH'S 
SERVICE SHOP 

Our heading photograph this month illus- 
trates the sort of service shop that makes 
radio servicing both pleasurable and profit- 
able. This equipment and layout was de- 
signed by D. H. Leitch, of Winnipeg, for 
the Marshall -Wells Co., also of Winnipeg, 
and wholesale distributors for Stewart - 
Warner in western Canada. 

Mr. Leitch writes: "Although this equip- 
ment is fairly complete, provision has been 
made for expansion and additions have been 
effected since the photograph was taken. 
At the left is seen a specially selected stock 
of tubes for test work. This tube section is 
made of tube cartons. The next section in- 
cludes a Jewell 540 tester, preheater and 
Jewell oscillator for broadcast and interme- 
diate frequencies. Above this is a Candian- 
Marconi short -wave oscillator covering from 

10 to 200 meters. The speaker in the next 
section may be used in a variety of ways 
by means of a jack and plug system. Below 
the speaker is a turntable and a PAM power 
supply and amplifier. There is a Weston 660 
tester and a terminal board for battery sets 
in this same section. 

The third section is composed of four 
panels, including 200 -volt leakage tester, 
direct -reading Jewell capacity meter, direct - 
reading ohmmeters from 1 to 2,000,000 
ohms, d.c. and a.c. voltmeters, ammeters and 
milliammeters covering all useful ranges. 

Notes from a Serviceman's 
Case Book 

The methodical serviceman will take a tip 
from Dr. Watson and Mr. John Nisslein, of 
Port Richmond, S. I., N. Y., and keep a 
case book -for future reference and possible 
contribution to the Service Bench. We 
thank Mr. Nisslein for the paragraphs that 
follow: 

"Cross -talk in the Zenith 50 series can be 
cured by using a dual volume control, com- 
bining screen -grid voltage control and an- 
tenna shunt. Or the screens may be oper- 
ated at their maximum voltage and the an- 
tenna shunt alone used very successfully. 
No doubt this would work out O.K. when 
this trouble is encountered on other makes 
using S.G. or cathode variation for volume 
control, as the r.f. tubes act as detectors due 
to the high bias voltage, when volume is 
reduced, and the undesired signal thus rides 
in on the carrier. 

"Another frequent complaint on this model 
is hum -which is usually caused by a defec- 
tive Mershon condenser. However, in two 
cases it was found that a heater wire was 
grounded where it passed beneath the r.f. 
by -pass block, the insulation being cut by 
a sharp edge. Replacing this block cured 
a number of cases of fading for which no 
other cause could be found. Other instances 
of fading, and sometimes of weak volume, 
were due to the fine wire on the r.f. chokes 
being broken or poorly soldered. 

"With the Federal Type H, fading is fre- 
quently due to poor soldering of the radio - 
frequency coil windings to the lugs, and as 
it naturally is the most inaccesible lugs that 
are neglected, it is necessary to drill out the 
rivets and remove the coil in order to re- 
solder." 

THE DAY'S WORK 
The Service Bench solicits data from ser- 

vicemen on troubles with a.v.c. circuits. Such 
arrangements have now been in general use 
just long enough to develop faults and, sim- 
ultaneously, service material. 

Sharp Volume- Control Cut -off 
In our own work, we have run into sev- 

eral instances of sharp volume- control cut- 
off which was ultimately traced to the a.v.c. 
circuit. This condition may readily exist 
in volume- control arrangements where the 
manual control varies the bias of the auto- 
matic volume- control tube -such as in the 
National AGS superheterodyne. The rem- 
edy in each instance has been the replace- 
ment of the a.v.c. tube. In some cases it 
has been necessary to try several tubes be- 
fore altogether satisfactory operation was 
secured. 

Servicing Spartons 
"Servicemen and radio dealers are finding 

it increasingly difficult to obtain the type 
481, 482 and 484 tubes for replacement in 
Sparton electric receivers. Since these tubes 
are designed for operation with 3 volts on 
the heaters, it is obvious that the voltage must 
be dropped to 2.5 volts before the standard 
type tubes can be used. I employ small 
adju,tahle resistors, one in each filament 

(Continued on page 383) 
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sss Make More 
Calls at Lower 
Cost... 

With The 

No. 710 Tester 

THIS popularly priced tester is just 
what you have been looking for ! It 

fills every need of both the expert ser- 
viceman and the radio beginner. It is 
designed to operate accurately under the 
hardest kind of service. 

The No. 710 Tester is designed for the 
testing of both new and old radios. It 
handles the most advanced circuits and 
newest tubes. It is equipped with a 
practical selector switch for checking 
all parts of tube circuits by connecting 
to the set sockets. Selection for testing 
voltage of plate, grid, cathode, suppres- 
sor grid and screen grid is quickly and 
accurately done. Plate current, filament 
volts, line and power supply volts, re- 
sistance and continuity are measured. 
Battery is used for continuity testing of 
transformers, chokes, etc. 

The No. 711 Tester is the saute as the 
No. 710 except that it is equipped with 
the new Triplett D'Arsonval Volt - 
Ohmmeter, which has 1000 ohms per 
volt resistance. 

YOUR JOBBER CAN SUPPLY YOU 

with the No. 710 Tester at the Dealer's 
Net Price of only $16.50. See him today. 

READRITE METER WORKS 
85 College Ave. Bluffton, Ohio 

SEND COUPON FOR FACTS r -1 

Readrite Meter Works 
85 College Ave. 
Bluffton, Ohio 
Get Itlemen: 
Send me catalog on It adrite No. 710 All - 
Purpose Tester, as c i Il as folder giving 
Proofs of Readrite I adershii. 

Name 

Street Address 

City State 
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WHEN 
SEEKING A 

RADIO SCHOOL 
RCA Institutes, with its reputation 
tirmly established by 24 years , . . 

is an institution recognized as an 
important factor in the radio 
industry. 

Exil L heed radio men come to 
RCA Institutes . or take RCA 
Institutes Home Study Courses, 
because these men know the re- 
putation and standing of the school. 
The beginner who seeks instruction 
in any branch of radio will find 
courses designed for him . . . and 
this beginner, in looking for a radio 
school, might well follow the example 
of the experienced men. 

Resident Schools in New York and 
Chicago - Fully Equipped - Con- 
VC niently Located -Low Weekly 
Tuition Rates. 

Features of RCA Institutes 
Extension courses for home study 
on convenient "no obligation" plan. 
Examination and technical advisory 
services. Free post- graduate prac- 
tical training at resident school with 
modern equipment under instruct- 
ing engineers. 

Write for Catalog 

RCA INSTITUTES, Inc. 

Dept. RN -12 

75 Ila rick SIrce!, New York 

1154 MerclhaadiseMart,Chicago 

\.\ IAIItIIIiI/i/ 

Somethin¢ : ew 
Under the Sun.. 

LYNCH 
ANTENNA SYSTEMS 

Cut Out All Noise 
on the SHORTWAVE 

and BROADCAST Bands 

WILLIAM F. BUHL 
600 Bergen St., Newark, N. J. 
'.Ir. Arthur II. Lynch, August 4th. 1933 
I.rnch \Innoh - agha Co. Inc.. 

Ñ'I 
Ve.cy Bisset. 

ew York oit,. 
Dear Mr. Lynch: 

I nm lust writing n few lines to Iell ll y f the 
coos of the installation of your doublet antenna 

er s; whleh 1 hod/tiled a few months ago. in coll- 
tion with n abort wave receiver. 

to As the location of this inet.db.tiol, tens on a high- 
way. upon whkh a continuous stream of automobile. 

pnming in addition to trees are. the i - 
ferem:e encountered was terrific, and t most le.. -- 

fbe 
t w reception was on impossibility. I 

urther add that not only were there street ear l a,, 
in front of this location. but also on each side, aua 
it was located close to the business district. It was 
imposilible to rust an antenna nt right angles to the 

rfwhich is generally recognized the best 
r eliminator. Then it was 

as 
to 

nstnll the lynch Antenna ge'etem. The results 
received niter its installation were re than noti.. 
actory. and it was worth far more than its purchase 

price. Now. n program may be listened to with 

r als.rine sou that I em (oily satisfied. I sea, 
nourav rgna er. (`ti 

d) R'll.us.t F. Beat. 

AT ALL LYNCH JOBBERS AND DEALERS 
If your Jobber, Dealer or Serviceman can- 
not supply you, order direct from us. Sent 

postpaid, with Instruction Booklet 

COMPLETE KIT $6.00 
Free Descriptive Folder !Upon Request- 
LYNCH MANUFACTURING CO. Inc. 
51 Vesey Street, NewYorh, NY- 

...Naiters of Famos Lyn1A Resistors 
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Radio Physics Course 
LESSON 24-D.C. GENERATORS 

This series deals with the study of the physical 
aspects of radio phenomena. It contains in- 
formation of particular value to physics teach- 
ers and students in high schools and colleges. 
The text material aids teachers in laying out 

current class assignments 

By Alfred A. Ghirardi* 
IF current flowing only in one direction is 

desired, the machine producing it is 
called a direct current generator. In d.c. 
generators, the collector rings shown in 

(A) of Figure 1 are not used. An automatic 
switching device called the commutator is 
employed instead (see B of Figure 1). The 
commutator is a switch which keeps the cur- 
rent in the external circuit flowing in the 
same direction continuously, even though 
the current in the armature coils is reversing. 
The simple commutator shown consists of a 
split ring having two segments insulated 
from each other and from the armature 
shaft. The commutator rotates with the 
shaft, and the stationary brushes rest 
against it. 

At the instant that the direction of the 
induced e.m.f. in the rotating coil reverses 
in direction, the commutator segments are 
just ready to slide around and reverse their 
positions under the brushes. Thus in (B) 
of Figure 1, segment D touches brush E 
and segment F touches brush G. The direc- 
tion of the current in the moving coil and in 
the external circuit is as shown. At the in- 
stant that the e.m.f. in the coil reverses. 
scegment D is just ready to slide around to 
brush G and segment F slides around to 
brush E, thus maintaining the current in the 
same direction in the external circuit as 
shown. (C) of Figure 1 shows the positions 
just after this has taken place. Commercial 
d.c. generators have a large number of coils 
on their rotating armatures. Their corn - 
mutators thus have a large number of cop- 
per commutator segments, each one insu- 
lated from the next and from the clamping 
rings and armature shaft by means of mica 
insulation. A pair of commutator segments 
connects to each coil. There are usually as 

By winding a large number of coils of 
wire, each having only a few turns, on the 
armature of a d.c. generator, instead of a 
fewer number of coils each having more 
turns of wire, a more constant e.m.f. is made 
available at the terminals of the machine. 
There will always be at least one coil pro- 
ducing its maximum e.m.f. while the others 
are going through zero or some intermediate 
value. The sum of the e.m.f.'s of all the 

Figure 7. Action of the commutator in 
a d.c. generator 

conductors gives a fairly smooth resultant 
voltage, as shown at (B) of Figure 2. Only 
a slight ripple remains in it. We shall see 
later, when studying the operation and con- 
struction of electric radio receivers designed 

STEADY VOLTAGE 

0 -r0 
A 

RESULTANT VOLTAGE 

VOLTAGE OF 
SEPARATE COILS 

'+5 Illthltltltltllltltltltlt i- 111111111 111 0 0 
B FIG.2 

QWO 
O 

C D 

Figure 2. l'arious types of e.m.f. waves; (A) steady d.c., (B) slightly rippled d.c., 
(C) pulsating d.c, (D) alternating 

many brushes as there are poles in the field 
magnet. The commutator must be kept 
clean. This is done by holding a piece of 00 
sandpaper (never emery cloth) against its 
surface for a few seconds while running. 
The brushes should be fitted properly so they 
make good contact with the armature sur- 
face, to reduce any sparking. 

* Radio Technical Pub. Co. Publishers, Radio 
Physics Course. 

to operate directly from 110 -volt direct - 
current electric light lines. that this ripple 
in the e.m.f. or current is objectionable in that 
it causes hum in the output. Hence the 
ripples must be smoothed out. (A) of Fig- 
ure 2 represents a smooth, unvarying direct - 
current voltage such as might be produced 
during the discharge of a storage battery. 
(C) represents direct -current voltage with 
rather strong pulsations in strength, such as 
might be produced by a d.c. generator hav- 
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ing only a few coils on its armature. An 
alternating- current wave is shown at (D). 

The strength of the induced voltage de -_ 

pends on the number of turns of wire on 
the armature, the field strength, and the 
speed of rotation of the armature. This 
voltage may be varied either by changing the 
speed of the armature (this would also 
change the frequency in an a.c. genera- 
tor), or by varying the current that ener- 
gizes the field magnets. This is done by 
means of a variable resistance (field rheo- 
stat) inserted in series with the field coils 
for this purpose. 

It should be remembered that the electrical 
power produced in the electric generator is 
developed at the expense of the mechanical 
power used to rotate the armature conduc- 
tors in the magnetic field against the forces 
of repulsion existing between the magnetic 
poles of the field and the magnetic poles 
produced in the armature by the induced 
current flowing through the coils. The more 
electrical power taken out of the generator, 
the greater is the mechanical power which 
must be supplied to it by the steam engine, 
turbine, water wheel or gas engine which 
drives it. When a generator is run on open - 
circuit, no power other than that required 
to make up for its magnetic losses, friction 
losses in the bearings, windage, ets., need be 
supplied to keep it running. 

Ears for the Deaf 
(Continued from page 331) 

shown here the parts are removed from the 
carrying case. It is ordinarily so used, 
with a battery placed in a pocket or hand- 
hag and the microphone suspended on the 
clothing by means of a clip provided on its 
back. The microphone is of the double 
type and represents perhaps the highest re- 
finement yet attained in sensitive micro- 
phone design in that a good degree of 
fidelity is obtained in spite of the unusual 
sensitivity. 

The two outstanding features of this de- 
vice, however, are found in the mechanical 
amplifier, which is the small rectangular 
object mounted on top of the battery, and 
the bone conduction unit or Lieber oscil- 
lator, which takes the place of the usual 
earpiece and in use is placed against the 

POWERFUL AID 
Figure 7. The internal arrangement of 

the larger unit shown in Figure 8 

mastoid bone behind the ear. Thus the 
sound is conducted direct to the inner ear 
through the bony structure of the head in- 
stead of having to pass through the com- 
plicated processes involved in the function- 
ing of the outer and middle ears. In many 
cases of deafness the defect lies somewhere 
between the outer and inner ears and by 
means of bone conduction the defective gap 
is successfully bridged. In extensive tests 
it has been clearly demonstrated that many 
deaf persons can hear much better through 
bone conduction than through air conduc- 
tion. 

The schematic arrangement of the hone 
:onduction unit is shown in Figure Ten. It 
will be noted that the mechanism is sup- 

ported on the diaphragm and that the dia- 
phragm is attached directly to the outer 
shell or case. Thus the vibration of the 
diaphragm is transmitted directly to the 
shell and through the shell to the bone 
against which it is held. 

The mechanical amplifier is shown in 
schematic form in Figure Nine. A study of 
this figure will show that the amplifier con- 
sists of an electro- mechanical device similar 
to a telephone receiver, and a carbon ball 
microphone, but that the two have a corn - 
mon diaphragm. In operation the current 
from the pickup microphone flows through 
the magnet winding of the mechanical ampli- 
fier, causing the amplifier diaphragm to 
vibrate. This in turn varies the pressure on 
the carbon balls of the microphone portion 
and accordingly varies the battery current 
flowing through this microphone. In effect 
the results are somewhat similar to those 
that would be obtained if two highly sensi- 
tive hearing aids were used in such a manner 
that the output of the first was fed into 
the microphone of the second, the sound 
being amplified in each of the microphones. 
This amplifier unit, small as it is, actually 
does provide a surprising increase in the vol- 
ume of sound. 

This Sonotone equipment is so designed 
that the miniature and regular earpieces 
and the bone conduction unit are inter- 
changeable. 

With radio making such important con- 
tributions to the hearing aid art it naturally 
follows that radio outlets offer the logical 
media for merchandising this equipment, 
particularly the vacuum -tube devices. Hear- 
ing aids of the "telephone" type and the 
older ear -trumpets have been retailed largely 
through opticians and drug stores, with here 
and there a dealer who specialized in hearing 
aids. This has in many cases put a heavy 
burden on the manufacturers because they 
found it necessary to train these dealers 
and to render all sorts of unsual service to 
them. 

For the manufacturer of vacuum -tube 
equipment the outlets are ready made. Prac- 
tically every radio serviceman and most 
dealers are thoroughly familiar with public - 
address systems, and the principles involved 
in such equipment are almost identical with 
those involved in hearing aid devices. Thus 
equipment of the latter type can be dis- 
tributed in the same manner as radio pro- 
ducts, through regular radio jobbers and 
distributors, without the need for intimate 
contact between manufacturer and dealer 
and in this way distribution costs can be 
reduced to a minimum.. A certain amount 
of training in the psychology of the deaf 
would be helpful, but this could be pro- 
vided to the dealer in the form of manu- 
facturers' service literature. 

From the standpoint of the radio dealer 
and serviceman, hearing aid equipment offers 
a new field of activity which holds much 
promise. Not only will there be the oppor- 
tunity for handling manufactured lines but 
there is a large field for custom -built equip- 
ment. As indicated before, the ideal hearing 
aid is one which is especially adapted to the 
individual hearing response curve -and ex- 
tensive studies have shown that almost no 
two deaf persons have the same hearing 
characteristics. Only in a broad way can 
the manufacturer provide equipment di- 
rectly adapted to the individual. The radio 
dealer, however, being in personal contact 
with the prospect, can determine the re- 
quired characteristic ' and design a hearing 
aid including tone control, and possibly a 
fixed audio filter system, which will empha- 
size the frequency ranges in which the pros- 
pect is most deficient and attenuate those 
at which he is most proficient. 

There is also a good deal of business to 
be built up along the lines of high -quality 
permanent installations for the homes or 
offices of hard -of- hearing persons. In addi- 
tion there are alI sorts of possibilities in 
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NOW! 
File Your Copies 
of Radio News 

THE problem of keeping copies of Radio 
News in good condition and preventing 

important issues from being mislaid is 
solved easily by the use of this durable 
magazine binder. 

N response to many requests from our 
1. subscribers we finally have completed ar- 
rangements to supply these binders -in which 
twelve issues of Radio News may be in- 
serted for easy reference -at the unusually 
low price of $1. 

THIS binder is covered with neat -ap- 
pearing, washable fabrikoid. It is 

strongly constructed, all in one piece (no 
extra parts to become mislaid) and copies 
of Radio News may be inserted quickly. 
Furthermore, when opened, every page of 
the conies inserted is fully visible. 

Here's How To Get 
This Binder Free ! 

Knowing that many of our readers would 
appreciate having one of these hinders, we 
are making this limited, special offer: Sub- 
scribe to Radio News for 9 months at the 
special price of $2 or 2 years at the money- 
saving price of $4 and we will send you 
this serviceable hinder, postage prepaid, 
absolutely free! Renewal subscriptions will 
be accepted. 

Supply Limited -Order Today 
RADIO NEWS, Dept. 12 -B 

222 W. 39th St., New York, N. Y. 
Enclosed please find $ for which 
please enter my subscription to Radio News 

for ( ) 9 mouths @ $2.00 
and send me a 

( ) 2 years @ $4.00 
binder free. 
If renewal subscription please check ( ) 
Enclosed please find $ for which 
please send are binders at the 
special low price of $1 each. (Foreign 
price $1.25.) 

Name 

Address 

City State 
Canadian Subscriptions $2.35 9 months - 
$5 two years. 
Foreign Subscriptions $2.50 9 months -$6 
two years. 

www.americanradiohistory.com

www.americanradiohistory.com


372 

Train Noui%r New 
RADIO 

oréunitie 

Get Into a Line 
Where There's 
Action -Every Day - 
And a Payday Every 
Week -You Be the Boss! 

Right now while hundreds are look- 
ing for work where there isn't any, 
the radio service field can use 
trained men. with the proper 
training and the necessary equip- 
ment, you can enter this field and make a comfortable liv- 
ing. we include with our course this modern set ana- 
lyzer and trouble shooter without any extra charge. This 
piece of equipment has proved to be a valuable help to 
our members. After a brief period of training, you can 
take the set analyzer out on service calls and really com- 
pete with "old timers." We show you how to wire 
rooms for radio- install auto sets -build and install 
short -wave receivers -analyze and repair all types of 
radio sets -and many other profitable jobs can be yours. 
Teaching you this interesting work is our business and we 
have provided ourselves with every facility to help t -ou 
learn quickly yet thoroughly. 1'f you possess average in- 
telligence and the desire to make real progress on your 
own merits, you will be interested. 

ACT NOW -MAIL COUPON 
Start this very minute! Send for full details of our plan 
and free booklet that explains how easily you can now 
cash in on radio quickly. Don't put it off! Write to- 
clay! Send Now! 

RADIO TRAINING ASSN. of AMERICA 
Dept. RN -12, 4513 Ravenswood Ave., Chicago, III. 
Gentlemen: Send me details of your Enrollment Plan 
and information on how to learn to make real money 
in radio quick. 

Analyzer & 
Resistance 
Tester - 
Latest 
Design - 
Yours With- 
out Extra 
Cost 

Name 

Address 

City State 

SHALLCROSS 
Non- Inductive, Wire Wound 

RESISTORS 
PRECISION ± 1% 

HA- 01- - 

-2x ;Otr` 
C'R7>r`>:>71 .F 

RES($TOR-- 

Made in any resistance from .1 ohms to 
10.000,000 on special order. The accuracy may 
be s/ -1/4-1/10 of 1 %. 

Get Genuine Shallcross 
RESISTORS 

from these distributors 
Woodrow Radio Co. 
Cambridge, Mass. 

Sun Radio Company 
New York City 
Leeds Radio Company 
New' York City 

M. Sc. H. Sporting 
Goods Company 
Philadelphia, Pa. 
Cameradio Co., Ino. 
Pittsburgh. Pa. 

Radio Specialties Co. 
Detroit, Michigan 

Pioneer Automotive 
Supply Company 
Chicago, Ill. 
Walter Ashe Radio Co. 
St. Louis, Missouri. 
Spokane Radio Co., Inc 
Spokane, Wash. 
Wedel Company 
Seattle, Wash. 
I. S. Cohen's Sons,Ltd. 
San Francisco, Calif. 
Radio Manufacturers 
Supply Company 
Los Angeles, Calif. 

Send for Bulletin 117 -describing 
Shallcross Resistors and 

Test Equipment 

F' +iALLCttOSS MfG. COMPANY V _ 

Electdeat..6lealu2iay Lzilrunrealt, 
,andÁcac7ále Alitttt, 

700 MAC f 0OULiVA0.o 

COLLINGDALf, PA. 

installing group hearing aid systems for 
churches, theatres, schools and other meeting 
places. It might be mentioned here that 
manufacturers of group hearing -aids favor 
the radio serviceman for making such in- 
stallations. They are finding it more prac- 
tical to make and sell their equipment to 
dealers who are qualified to make such in- 
stallations, than to train specialists of their 
own for installation work. 

Finally, the opportunity is now presented 
for the radio merchandiser to assemble and 
sell small pocket -type hearing aids. The 
microphones required for such equipment are 
a very special item and have not until 
recently been available except as a part of 
a complete hearing aid. Now, however, the 
microphones, low impedance earpieces of 
both the standard and miniature types, and 
even bone conduction units are available 
separately. To assemble equipment of this 
type is simple, the parts are not expensive 
and the profit is worth while in spite of the 
fact that the completed outfit can be sold 
considerably below the cost of similar man- 
ufactured devices. 

Some of the parts now available to those 
who wish to construct hearing devices are 
shown in Figures Five and Six. In Figure 
Five (A) is shown a sensitive type micro- 
phone made by the Kurman Electric Com- 
pany. Its overall size is 2% inches square 
and % inch thick. It is intended for use in 
either pocket type or portable hearing aids. 
Used in conjunction with a 3 -volt flashlight 
battery and the miniature earpiece shown 
in Figure Six (A) it makes up into an ef- 
fective pocket type hearing device of un- 
usually small size. Or it may be used with 
a vacuum -tube amplifier such as shown in 
Figure Two. 

Figure Five (B and C) are other ex- 
amples of sensitive microphones especially 
designed for hearing aid circuits. At (d) 
and (e) are shown models of two battery 
cases which can readily be made at home. 
The smaller one is a flashlight case with the 
top plate removed and a wood or fiber 
plate substituted, this plate bearing contact 
springs to establish contact when the battery 
is slipped into the case. The larger case 
consists simply of a metal band bent to the 
required shape, with wood or composition 
blocks inserted in the ends. These blocks 
carry the spring contacts, jacks or any other 
kind of terminals desired. These two micro- 
phones are made by the H. E. Clarke Corn- 
pany and this company also publishes a book 
containing much data of interest to those 
who desire to construct hearing aids. This 
book contains information on microphones, 
amplifiers and amplifier circuits, the design 
of battery cases such as those illustrated, 
etc. 

In Figure 6 are shown a number of ear- 
pieces. The Trimm Featherweight is shown 
at the top. This is available either singly or 
in pairs, with single or double headbands 
or a lorgnette handle. At (B) is the new 
Trimm Miniature. Both of these types are 
available in low and high impedance, the 
low impedance type for use with a battery 
and microphone, the high impedance type 
for direct connection in the plate circuit of 
vacuum -tube amplifiers. The Miniature 
model is equipped with a nipple to fit into 
the ear canal and a spring wire clip which 
can be bent to fit the convolutions of the 
ear, to hold the earpiece securely in place. 
If desired, the low impedance miniature type 
earpiece may be obtained with a volume 
control rheostat mounted on the cord, as 
shown at (E). 

An unusually small miniature type ear- 
piece is made by the Kurman Electric Com- 
pany, and is shown in Figure 6 (C). This 
is so light in weight that it requires no clip 
or other device for holding it in position. 
The nipple, slipped lightly into the ear 
canal, is sufficient support. It is also availa- 
ble in low and high impedances, and it is 
understood that these units can be obtained 
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individually wound to any desired special 
impedance. 

It is hoped that the foregoing article, by 
informing the public concerning the newer 
developments in hearing aids, will materially 
help the deaf in attaining a more nearly 

BATTERYLESS UNIT 
Figure 8. All operating power for this 
vacuum -tube hearing aid is drawn from 
either a.c. or d.c. light lines. Microphones 
of varying degrees of sensitivity are 
available, also either the bone conductor 
or miniature earpieces shown here, or a 
standard earpiece if preferred. This 
choice of microphones and output devices 
make this equipment adaptable to prac- 

tically any requirements 

normal existence through the use of the 
really effective devices now available to 
them. 

(Readers desiring the addresses of the 
manufacturers of equipment mentioned in 
this article may obtain same by addressing 
CM inquiry to RADio NEws. -The Editors.) 

Magnetostriction 
(Continued from page 337) 

shown, and they cracked after a certain 
time. It is interesting to note that the 
openings are of a rather rounded form. 
(See the broken part at the left side of the 
picture.) It seems that the colloidal flux 
of the glass, particularly the silicates con- 
tained therein, start to recrystalize after a 
considerable time (many years) has elapsed. 
X -ray analysis of aged glass show crystaline 
elements similar to the silicate structure, 
while glass which has come from the anneal- 
ing furnace not too long ago shows a per- 
fect amorph. structure. It may be possible 
that this intense audible sound also forces 
the process of recrystalization in the glass 
vessel, similar to the case of the nickel tube. 

But while these effects upon glass, metal 
and other inorganic materials are new and 
extremely interesting, it is the field which 
is opened for experimentation in biology, 
physiology, organic chemistry, physics, etc., 
which shows particularly great promises. 
Sound waves, strong enough to disintegrate 
nickel rods and glass vessels, will naturally 
have a much more intensive effect upon 
more tender material, as for instance, bio- 
logical tissue or organic substances. For 
example, tadpoles and small fishes, which 
are brought near the top of this sound vi- 
brator, die after a short time. Fluids can 
be sterilized under the influence of super 
audible sound, as bacteria apparently are 
killed by these frequencies. 

Will we ever be able to find a specific 
frequency under which a certain type of 
bacteria is killed despite the fact that the 
tissue in which it is embedded has recived 
only a tolerable dosage of vibration? That 
there is an intensive action of sound upon 
various biological objects is sure. It can 
be easily proved that the peristaltic move- 
ment of our stomachs decreases under the 
influence of intensive sounds. That even 
lethal effects can be reached by the in- 
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fluence of noise upon humans has been 
shown by the old Chinese custom of tor- 
turing prisoners by hanging a great bell 
over them and by pounding upon it until 
the man enclosed gave up his spirit. Sim- 
ilarly, sound in smaller dosages, as the noise 
of our busy streets and subways, is known 
only too well in its ability to shatter our 
nerves. 

In addition to killing bacteria and ani- 
mals if the "dosage" of sound is sufficiently 
large, various sounds can be perceived, the 
frequency of which seems to be typical for 
various animals. While the upper limit 
of ordinary human hearing lies somewhere 
over 14,000 oscillations per second, it is in- 
teresting to note that certain insects, if 
exposed to the effect of the supersonic oscil- 
lator of the magnetostriction type, give 
typical reactions. For illustration, crickets 
respond in their chirping to sounds which 
can not be perceived by the human ear. It 
is possible to induce crickets to chirp, even 
over considerable distances, if the super - 
audible sound generator is put into action, 
without the human ear perceiving any sound 
whatsoever. That it is a sound wave and 
not any other action which is received by 
the cricket can be proved by removing the 
hearing organ of the cricket. 

From the super -audible sounds which we 
can not perceive, but which can still be 
heard by insects, to the infra -audible sounds 
which can be perceived by us only in the 
form of separate impressions, noticeable 
mostly to our sense of touch, there is only 
a limited region in which we can hear. This 
is comparable, to some extent, to electro- 
magnetic waves, from the enormous spec- 
trum of which only a small part can be 
recognized with the human eye. 

There is one more important application 
to which these sounds seem adaptable. In 
many instances the suspension of materials 
in fluids in which they are not easily 
soluble is a difficult feat to accomplish. It 
is interesting to note that the thorough 
shakeup which is given materials of all kinds 
with this high -powered sonic vibrator tends 
to facilitate their colloidal dispersions. Will 
this method be a means for improving phar- 
maceutical products? Will it make possible 
better oils, finer porcelains and many other 
improved products? Only the future will 
tell. But one thing is sure -radio has again 
and again fertilized fields whose direct con- 
nection with the mother science seemed to 
be vague -at the beginning. 

1'hy=_ics 3, 209-229, November, 1932. 

S.W. Crystal Super 
(Continued froni page 347) 

the a.v.e. compartment at the left in this 
"C" section. Make the cans and covers in 
the same way you did for section "B ". 

Consider, now, the construction of the 
coils for this "C" section. Make up coil L4 
on R -39 form with 60 turns of No. 22 dou- 
ble cotton covered wire. Make up L5 and 
L6 on one coil form as follows and see 
Figure 14. Also make up or buy a ganged, 
double, two point switch. This is to be 
mounted inside harmonic amplifier shield can 
and connected so that at position 1, L5 uses 
all turns from 1 to 30 and L6 all turns from 
1 to 10. When switch is turned to position 
2, L5 uses only turns from 1 to 15 and LO 
uses only turns 1 to 5. Coil L7 is a stiff 
coil of three turns of wire 13/ inches in 
diameter mounted horizontally on a Bake- 
lite post near level of top of coil L5. This 
coil can be bent up and away to loosen the 
coupling and left in its best position. 

Get two of the small neon lights such as 
are used in the "neon pencils" used to test 
spark plugs in automobile engines. Make up 
two little absorption meters consisting of 

GTZ/} EQUIPPEE zyittlb 

11772, AUTOMATIC 
VOLUME CONTROL 

CRYSTAL 
FILTER 

COMET 'PRO"' 
-7/Ye 

EECEIVE 
(8 to 550 Meters) 

HAMMARLUND ever advances! 
More than 33 years of engineering 
progress is expressed in the four 

COMET "PRO" Receiver models. 

First, the Standard "PRO" - 
the most complete, the most sen- 
sitive and selective standard 
short -wave receiver ever devised 

Second, the inclusion of an 
improved panel - controlled 
Quartz Crystal Filter effects a 
remarkable reduction in high - 
frequency noise and increases 
selectivity amazingly -all with - 
our sacrifice of a single feature 
for which the Standard "PRO" has won 
international fame. 

improvement for maintaining more stable 
volume on fading signals. 

All "PRO" models are complete, with 
built -in power pack, band -spread 
tuning on all waves, and foul 
four sets of coils covering Is 
to z5o meters. Extra coils fot 
the S to 16 or 250 to 550 lnete, 
bands may be had for °fd.00 a pair. 

You will be as proud to own a 

CO \IET "PRO" as we are ti 
produce it- because it is the 
most modern receiver, embodyin;; 
all of the knowledge that radio 
engineering has mastered up tc 

this time. 

The Hammarlund Crystal Filter and 
Automatic Volume Control may be 
added, at moderate cost, to any Standard 
"PRO" Receiver. 

NBA 
Mail Coupon for Details 

DARD 
D + A.V.C. 

STAL 

STAN 
STANDAR 

CRY 
CRYSTA 

Operati 
Batter 
or A.C. 

Voltages a 

L + A,V.C. 
nq on 
y. D.C., 
in all 

nd Cycles 

And now, Automatic Volume Control 
is available in either the Standard "PRO" 
or Crystal "PRO." This device may be 
used or not, at will, merely by operating a 
front -panel switch. It is a most useful 

flmmáriund 
EC/S/ON 

PRODUCTS 

HAMMARLUND MANUFACTURING CO., 
424 -438 W. 33rd Street, New York, N. Y. 

Check litre for detailed description of the 
COMET "PRO ". Cheek here for information 
about adding 'Crystal Btlter or automatic Volume 
Control to the Standard PRO Cheek bete for 
General Ca ttlne of radio p rt- 

Name.. .. .. ... ... ......... 
,lddress. 

..... ...................................ItN-12 

Own this Radio for less 
than 3 cents a day ! 
Send for New FREE Cata- 
log. Deal Direct with Fac- 
tory SAVE FROM1 /3 toil /2. 

Try the 1934 Goldentone for 30 days 
FREE. user reporte "Received 92 sta- 
tions, many- over 2000 miles distant.' 
More proof in ((]]C 
FREE Bata- 4 r,77 
log. WWWIess 

tubes 

FREE `fail 
post card or 

t. er FRI: catalog E 

Make Money 
As or 
No sell 

agent. 
inc ex- 

perience needed. 
Catalog gives 

of FREE 
sample offer. 

3 RN ONE II 
AC-DC Homo 

Radio 
nu -E ' Car 

Radio 
Ope etas from e 
or 82 volt sup- 
ply ithout 13 

bat cries. 
Long or Short 
Wave Models 
30 DAY FREE 

TRIAL 

1 
Dept. 12, 117000Liver nobs Ave., 

MFG. 
Mich. 

Send me FREE catalog and agents proposition. 
NAME 

i ADDRESS 
L CITY STATE 

X -MAS GIFT FOR ANY RADIO FAN 
Compact, modern accurate BENCH LATHE 
the best gift of all. Does 1,001 jobs; winds coils, 
makes coil forms, shafts, dials, knobs, cut- 
threads; does all regular lathe work. Screw cut. 
ting. 9" swing, 13" between centers. Complete 
less motor, $79. Small down payment, $6 a month. 

Write for 
circular 

ATLAS PRESS CO. 
1857 No. Pitcher St. 

Kalamazoo, Mich. 
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FREE EXAMINATION COUPON 

i f{hatsI 
` 

Nem vp For 
'? 

IpADR:/, 
I IN 

TUBES NAT 
MAP 

J'tlll 
Cash Profits In Lederer 

Ultra Violet Installations 
Service men can make additional profit on 
the recently announced Lederer Ultra Violet 
Lamp equipment. This is an ideal source of 
vital ultra violet for health, beauty, energy, 
strength and vitality. Low in cost, safe in 
operation, easy to install. The Lederer equip - 
ment is a real money maker. Lederer lamps 
can be purchased in complete kit form or 
necessary individual parts can be bought for 
permanent or semi permanent installations of 
beauty in bedroom, bathroom, nursery or den. 
Investigate the profit possibilities of Lederer 
Ultra Violet. Write now for full informa- 
tion. 

Free Shop Equipment 
Although subject to withdrawal without notice 
you can still get free meters, service manuals, 
tube testers and set analyzers with National 
Union tube purchases. Small deposit on some 
items. Send for details. 

National Union Radio Corporation of N. Y., 

400 Madison Ave., New York, N. Y. 

Send me information about: 
Lederer Ultra Violet Lamps 
Free Shop Equipment WE o0 OUR vox* 

RN -12 

NAME 
STREET 
CITY ............. ... ...STATE 

HOW TO BUILD, TEST 
AND REPAIR 
RADIO 
SETS 

Radio Construction 
Library. 

Including Television, Short-Wave Receivers and Auto 
Radios. 3 Volumes, 6x9 -993 pages, 561 illustrations. 

This practical Library includes : PRACTICAL RADIO 
-The fundamental principles of radio, presented in an 
understandable manner. Illustrated with working dia- 
grams. PRACTICAL RADIO CONSTRUCTION AND 
REPAIR-Methods of locating trouble and reception 
faults and making workmanlike repairs. Discusses mod- 
ern Short -wave Receivers and installation of automobile 
radios fully. RADIO RECEIVING PUBES- Principles 
underlying the operation of all vacuum tubes and their 
use in reception, remote control and precision measure- 
ments. 

The Library is up- to- the -minute in every respect and 
is based on the very latest developments in the design 
and manufacture of equipment. 

IO Days' Free Examination 
Easy Terms 

1 McGraw -Hill Book Company, lnc. 
1 330 West 42nd Street, New York 

1 

I 
e 

Send me the new RADIO CONSTRUCTION 
LIBRARY, three volumes, for 10 clays' free examin- 
ation. If satisfactory I will send $1.50 in ten I 
days, and $2. 00 a month until $7.50 has been paid. I 
If not wanted I will return the books. 

Name 

Home Address 

1 City and State 

I Position 
I Name of Company liN-12-33 I ......e 

these neon lamps. small coupling coils and 
the associated condensers which are the Ham - 
marlund small trimmer type. With some 
oscillator or "driver" running at 13,797 kc. 
adjust one meter to this frequency and the 
other to 7884 kc. These two neon lights are 
mounted on the front panel of the harmonic 
amplifier can, and under each one is the 
small snap switch shown in the circuit. Also 
put a small name plate with its frequency 
noted under each light. 

When you have L5 and L6 tuned to the 
seventh harmonic the neon light for 13797 
kc. will glow, and even if something else is 
wrong or out of adjustment in the receiver, 
you will at least know that your harmonic 
amplifier is delivering its proper frequency 
for the signal you may be trying to tune in. 
The other neon light will show you whether 
the 7884 kc. frequency is perking okay. Place 
the various parts as shown in Figure 13 and 
wire carefully. 

You will have to buy a crystal ground for 
a frequency of 1971 kc. unless you are an 
old timer amateur and can grind your own. 
Better . buy one with its proper holder. 
Mount this in the left back corner of the 
oscillator tube box shield. 

All ready ? 

Well, let's test out this section now. Dis- 
connect, temporarily the plate and screen 
grid B plus leads, from the second tube which 
is the harmonic amplifier. Turn on the cur- 
rent and note current in milliammeter MA1 
then turn condenser C7 until there is a sharp 
drop in the plate current. Now turn out 
just a little bit more of this same condenser. 
If you have a wavemeter, test the frequency 
generated and if the crystal is okay your 
meter will show 1971 kc. 

Now shut down for a few moments. Con- 
nect the plate and screen voltages to the 
other tube. Turn whole section "C" on 
again and with double, two point switch set 
at position to use whole of coils LS and 
whole of L6, tune condensers till you find 
the 4th harmonic which is 7884 kc., and 
prove this with your wavemeter or the 
neon tester. Mark condenser setting where 
you get this frequency. Repeat with switch 
set to use % of coils L5 and L6 and find 
condenser setting for the 7th harmonic or 
13797 kc. Check with wavemeter and neon 
tester and record condenser setting. 

It is also assumed that you have wired the 
type -56 a.v.c. tube and its associated re- 
sistors in the left hand compartment. No 
test is to be made on this yet, except to 
check over to be absolutely sure all resistors 
are good, and of the right rating and wired 
exactly as per circuit. 

The next article will complete the con- 
structional data and will also contain instruc- 
tions on testing and putting the completed 
job in operation. 

Mixing Circuits 
(Continued from page 341) 

stance, if a.Iine of any length is used on the 
secondary side, a step -down ratio may be 
used, keeping the impedance of the line low. 
If the mixing circuit is close to the ampli- 
fier, a step -up ratio may be used which will 
give us some amplification. This circuit is 
not considered a very satisfactory one, and 
if a transformer is necessary in this posi- 
tion, Figure 9 gives a preferable combina- 
tion. 

The transformer here must be especially 
made for eac`ñ instance, and has several low - 
impedance primaries and one secondary of 
either high or low impedance to suit condi- 
tions. Each source of input works into its 
individual primary through a T -pad, as 
shown, or through an H -pad if desirable. 
If the transformer is well made, this is a 
satisfactory method of mixing, as each cir- 
cuit is definitely independent of the others 
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and all input circuits can be kept at low po- 
tential to ground. It is rare that a circuit 
of this nature is used except in broadcasting, 
as the cost of the transformer is obviously 
high. 

In all the circuits discussed above we have 
limited ourselves to two inputs for sim- 
plicity, but any or all of them may be used 
with several more input circuits than shown. 

Microphone Current 
In using carbon microphones, it is neces- 

sary that a certain source of potential be 
applied across the instrument so that cur- 
rent may be established through it. There 
are several different ways in which this may 
be done, and some amplifiers are equipped to 
furnish this microphone current from the 
a.c. power pack. It is generally better, how- 
ever, to use batteries as this source of poten- 
tial. Two dry cells are usually sufficient, 
and with ordinary usage will last from six 
to eight months, so their replacement prob- 
lem is small. Using a circuit such as the 
one shown in Figure 10 will permit close 
variation of the potential to meet individual 
cases. A 400 -ohm potentiometer across the 
two dry cells with a switch in series with the 
cells to prevent discharging them through 
the potentiometer when not in use will give 
all the control necessary at this point. The 
potentiometer may be one of the type with 
a built -in switch and connected so that the 
switch operates on the low end of the poten- 
tiometer, automatically preventing the sud- 
den application of potential to the micro- 
phone and eliminating the "kick" that a 
microphone usually gets when current is sud- 
denly removed. A closed- circuit jack in each 
of the outside leads will permit the reading 
of the current through each button of the 
microphone individually, and this value 
should never exceed the manufacturer's 
rating. 

Backstage 
(Continued from page 357) 

following that she will most likely enlarge 
during the new radio series. "The Big 
Show" is sponsored by the Ex -Lax Company, 
which last season presented the successful 
dramatic series entitled "The Magic Voice." 

ERNO RAPEE, musical director of New 
York's great Radio City Music Hall and 

former musical director of the NBC, is con- 
ductor of the .50-piece symphony orchestra 
featured on the new series of "Bath Club 
Reviews" over a Sunday night CBS hook- 
up. It is understood that Rapee's commer- 
cial series on CBS will in no way hamper 
his work on the Sunday Roxy Gang broad- 
cast over NBC. The new Bath Club pro- 
grams will also feature Jane Froman, the 
soprano well known to radio listeners for 
her many stellar appearances on programs 
of both the NBC and CBS, and Nino Mar- 
tini, the young singer who was recently 
engaged as leading tenor for this season's 
Metropolitan Opera Company presentations. 
Rapee, a native of Budapest, became noted. 
for his efforts in introducing classical music 
in New York's leading motion picture palaces. 
With the advent of the talkies, he composed, 
directed and arranged musical settings for 
many feature screen productions. He has 
conducted famous symphony orchestras here 
and abroad, among them the Berlin Phil- 
harmonic and the Philadelphia Symphony. 

THOSE two corpulent funny men, Eddie 
East and Ralph Dumke, recently re- 

turned to the air as the featured funsters of 
the Texaco Fire Chief program. If you don't 
recall their previous performances under the 
names of East and Dumke, you are certain 

.to remember the boys for their unusual per- 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO \t:ws Fon Dnc'nMlrh :R, 1933 

formances as the "Sisters of the Skillet." On 
the current series they are known as the 
Texaco Reporters and share microphone hon- 
ors with Don Voorhees and his orchestra. 
The two comedians, who jointly weigh nearly 
500 pounds. are veteran NBC entertainers. 
Before coming to the microphone, they were 
well -known vaudeville performers. They re- 
cently supplemented their radio work with 
vaudeville appearances in which they mim- 
icked various broadcasting headliners. 

C. R. Oscillograph 
(Continued from page 340) 

L1- Filter choke, 30- henry, 15 ma. 
R1- Rheostat. % ohm, 31/, amp. 
R2- Metallized resistor, 100,000 ohms, 2 

watts 
R3- Aerovox cement -coated resistors, 100,000 

ohms. 20 watts (2 required) 
R4- Aerovox adjustable Pyrohm resistoc, 2 

taps, 50.000 ohms, 75 watts 
R5, R6, R7, RS, R9- Clarostat wire -wound 

potentiometers, 50,000 ohms, 9 ma. 
SI, S2- Sockets. 4 prongs 
S3 -3 -prong Isolantite socket 
S4 -6 -prong Isolantite socket 
S5, S6 -7 -prong Isolantite sockets 
SW1- Off -on toggle switch 
SW2- S.p.d.t. toggle switch with neutral po- 

sition 
SW3- Vaxley 6 -point switch open between 

contacts 
TI-Transformer with windings as follows: 

two 2.5 -volt. 5 amp.; one 1400 -volt, cen- 
ter- tapped (two 700 -volt transformers can 
be used instead, with secondaries in series 
and primaries in parallel) 

T2- Tranformer with windings as follows: 
one 5 volts. 2 '4 amp., center -tapped; one 

2.3 volts, 3 amps.; fine 2.5 volts, 3 amps., 
center -tapped; one 700 volts, center -Lappet) 

T3 -Good quality audio transformer, about 
2:1 ratio. Preferably with electrostatic 
shield between primary and secondary 

V1 -866 rectifier. Type -Sl can be used 
with 7.5-volt transformer winding 

V2 -Type -S0 rectifier 
V3- General Radio Thyratron 
V4 -Type -5S pentode 
V5- Telephoto cathode -ray tube (if tube 

of another make is employed, some altera- 
tions in voltages may be necessary) 

6 knobs 
1 7 -wire cable, well insulated, 7 feet 
1 a.c. 110 -volt plug receptacle 
1 7 -foot length lamp cord with 2 plugs 
1 'phone plug 
1 metal chassis 
1 bakelite panel 
Adequate to mount 

equipment 
2 binding posts 

11 New Tubes 
('onfiiiued from page 335) 

serves to suppress the effects of secondary 
emission. The heater requires a potential of 
30 volts and can be connected in series with 
the other tubes in the set. The -15 should 
then be on the positive side. Heater - 
cathode voltage (measured from cathode to 
the negative side of the heater) should not 
exceed 90 volts. For a simple tube, the self - 
bias resistor should be 360 ohms; for the 
push -pull stage. 180 ohms. The resistance in 
the grid circuit should not exceed 10,000 
ohms. The tube has a 6 -prong base; connec- 
tions are shown in Figure 2. The technical 
data on these tubes has been released by the 
engineering departments of RCA, Cunning- 
ham and Sylvania. 

haiku-afters 
Combining the scientific precision of .4dvanced En- 
gineering and the painstaking care of Handcrafnnan- 
ship, the HALLICRAFTERS achieve standards of 
performance never before available 

Creators of "ROUND-THE -WORLD RECEPTION" 

.° °en 
H-13 

FREE /2 
the most complete 
book ever prepared 
on World-Wide 

Reception 

The HALLICRAFTERS 
H -13 All -Wave Superheterodyne 
HALLICRAFTERS step by step hand fabrication makes 
possible an all -wave radio receiver that achieves hitherto 
unknown perFormance standards. 

Due to a design that is basically different, the usual 
blind hunting for distant stations is eliminated. With the 
HALLICRAFTERS H-1 3 you turn the dial to the desired 
station. Then after a few seconds' 
adjustment with the beat note sta- 
tion locator and color light tuning 
indicator, the program you wish is 

coming from the loud speaker. 
Though it be horn the far ends oF the 
earth, reception is full bodied, with 
the same rounded tone that you 
have previously expected only on 
local reception. 

Fading, background noise, and 
other factors that make reception 
from sets of less advanced engineer- 
ing undependable, are as much a 

thing of the past For owners oF the 
HALLICRAFTERS H-1 3 as the use 

of ear -phones or wet batteries. 

BeA 
Radio 
Operator 
Leerur at Honte 
It's Easy 
With The 
New Master ir 

Here is a revealing discussion of the tremen- 
dous advances which have brought world -wide 
program reception within the reach of every 
home. HALLICRAFTERS Engineers -famed 
for their accomplishments in short -wave super- 
heterodyne design -have for the first time 
released facts that will fascinate the most expe- 
rienced set owner and be invaluable to those 
whose interest is just turning to foreign pro- 
gram reception and short -wave set operation. 

Learn the latest facts concerning: 

"An entirely new order of receiver sensitivity." 
"A new conception of tone fidelity made pos- 
sible by wide range audio amplification." 
"Automatic tone compensation, an entirely 
new circuit." 
"Automatic volume control that irons out 
fading of distant stations." 

These and countless other subjects of interest are dis- 
cussed in detail in the new HALLICRAFTERS 32 -page 
illustrated booklet. Write for your copy today. 

kallicraFferS 
417 N. State St 
Chicago, U.S.A. 

MAIL the COUPON for FREE descriptive booklet 

Is!I 

Silver- Marshall Manufacturing Co. 
417 N. III CI Fe LIa State St., Dept. B. 
Chicago . . . . U. S. A. 

Please forward without delay your new 32 -page illus- 
trated booklet on the HALLICRAFTERS H -13 All -Wave 
Receiver. 
NAME 

ADDRESS 

e epea 
Code Teaching Machine 

itealize the a1 iiilagt :md thud eumcs with being 
a Radio Operator qualified to fill the highest -paid jobs. 
TN :Lfil'LI:X teaches you quickly at Lome. No experi- 
ence necessary. live furnish Complete Code Cruse end 
lend you the ñrw Master Tehpirr. Guide you step by 
.melt. Personal instruction. TFLEI'LEX has instructed 
wuro students in the code during the past ten year- 

s iii all other systems combined. Used by V. S. Army 
and Nary. it C. A.. A. T. & T. Co. and principal 
schools. Get 'i ailed NOW! EON/ ferina. Write to -day 
for folder R \' -I' giving full details. 

TELEPEX COMPANY 
76 Cortandt St. New York, N. Y. 

$hea 
Complete 
Postpaid 

F & H Capacity 

Aerial Eliminator 
This instrmnettt C umPl(te Iy 
eliminate- the aerial and is guar- 
anteed to Five nationwide reception. Ili 
perform;gtce it will in all eases equal any 
aerial, and in mo.t cases it greatly Improves re- 
ception, trills more power, selectivity and less noise. 
size 1?_ x 4 inches. Attached by anyone in is 

moment (connect, to gaunt and aerial post on set). 
since connected, you trill never need an aerial. 
I NOTE) -hullos in O. S. Gov'm't Navy Hospital 
::e equipped with these units. Order today under 
wormy -bad: guar antee. -- -Clip out and mail now--- - 
F. & H. RADIO LABS., Dept. 21, FARGO, N. D. 

ni,:e ng,t....d ana t t i.().1). Ir is understood I 
day trial r+riwl it uus:¢is- 
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JUST OUT 
RIDER'S 

Specialized 
AUTO RADIO 

MANUAL 
351 PAGES. LOOSE LEAF 

This NEW manual has been issued especially for the auto radio specialist. It contains complete service data covering old and new auto radio receivers-in- cluding the very latest sets. 
This is the most complete source of auto radio service data available. . Absolutely nothing else like it. Only a very small portion of its contents is duplicated in the Perpetual Trouble Shooter's Manual. ... Every service man who works on auto radio receivers requires this manual. Get your copy now! 

Price $3.50 Postpaid 
Sold with a Money Back Guarantee 

NEW! MODERN TUBE INDEX 
This NEW Modern Tube Index is 22 inches wide and 27 inches high. Suitable for wall mounting. It 'lists 155 different types of tubes.... Everything about tubes. Old and new -the very latest. 
Complete characteristics - applications - interchangeable types -tubes are classified -17 different manufacturers are in- cluded-tube socket connections are illustrated. 
Every experimenter - race a - engineer - dealer and jobber should have this Modern Tube Index. . This one index cover the entire tube industry -all of the manufacturers 

of the very latest tubes. 
Modern Tube Index Price 25 cents. 

Have You Got Rider's Manuals? 
Rider's Perpetual Trouble Shooter's Manuals are the "standard" 
of the radio service industry, Proof that the 3,000 pages contained in Volumes I. II and III contain the finest service information is proved b." the use, sale and recommendation of these manuals by 

E. T. Cunningham, Inc. 
National Union Radio Corp. 
RCA Radiotron Co. 
Raytheon Products Corp. 

1n folie deule nod by Weston "13iekock, Readritc and Supreme and famous art so nulncturere. 
Vol. I $7.50 Vol. II $0.50 

Vol. III $7.30 
Buy from your dealer or direct from us 

JOHN F. RIDER 
1440 Broadway New York City 

Absolutely New 
Type of Aerial 
Eliminates Outdoor 
& Room Aerials, 
their Interference 
and Lightning 

Danger. 
SOLD ON GUARANTEE 

GT .ar ac'al does awftr 
with 

only, dangerous wires. with their static interference olm l a 
neecinc 

`ved 
dr ng of distant stations, local 

.It . Guaranteed performance E. R., Ohio. logged rEngland pain, Cn.do on all 
ect 5 nihts running. Thousands minute 

to install -nor tools. Uses no Seren nt. 
Makes set portable. Fits all A.C. sets. 

current. 
puaraalee. Sent C.O.D., or pin dollar to phis ad 

e pos tage. Use 3 days -dollar refunded if and 
fulls eatiesrd. 

GT AERIAL 

Si POST 
PAID 

GUARANTEED 

GENERAL TELEVISION, INC. 
Dopt. B, 5740 Gd. River, Detroit 

pepeiduble 
Sençot,Onfit 

forions e. 

...BUD 
Loud Speakers 
IN" 011MAL efficiency 2% to 25 

watts -peale capacity 50 watts! 
BUD'S new diaphragm and voice 
coil assembly assure higher efficiency 
and for greater dependability! write 
for literature on BUD units, all 
aluminum, weatherproof "NATU- 
R ALTONE" trumpets, microphones. 

exciters, air column horns. "Get details of FIVE - 
DAY FREE TRIAL and INFORMATION ON OUR 
NEW HIGH FREQUENCY THEATRE UNIT." 

BUD' SPEAKER CO. 
1145 DORR-5T:'` 

TOI-Eno OHIO-U.S: A 

Low Cost Super 
(Continued from page 343) 

transformer equipped with a 7000 -ohm im- 
pedance primary to match the output of the 
2A5 tube. 

This receiver was tested in the RADIO 
NEWS laboratory in the heart of New York 
during the daytime and brought in distant 
stations such as Philadelphia and Bridge- 
port with good volume and without inter- 
ference, while all locals were on the air. 
Those who are familiar with the unfavorable 
conditions for radio reception in mid -town 
New York and with the congestion of the 
air lanes in this locality will realize that 
such performance is unusually fine. 

From the standpoint of the set builder, 
the "Air Marshall" offers constructional ad- 
vantages which are seldom found in com- 
mercial kits. First of all, the kit is complete 
in every detail. The chassis is drilled, not 
only for mounting each and every part, but 
also for all wires which must run through 
it. Resistors are furnished mounted on a 
convenient bakelite strip. The assembly and 
wiring directions are exhaustively complete, 

so that nothing is left to the imagination. 
Every socket terminal and every coil con- 
nection is sketched out in pictorial form so 
that there is not the slightest chance for a 
misunderstanding. The correct method of 
adjusting the completed receiver is also 
clearly explained. As a result, here is one 
superheterodyne which can be tackled by 
the novice without fear of running into 
trouble. 

Next month the circuit diagram and com- 
plete list of parts will be given, together 
with further information on the circuit and 
construction. 

5 Meter "Sender" 
(Continued from page 345) 

one needs is a good deal of time to work 
the outfit, so fascinating is the operation of 
phone on this band that one can depend on 
spending a lot of time at it. 

It must be borne in mind that a Federal 
Radio Commission license is necessary for 
the operation of this transmitter. Its use 
prior to obtaining a valid license is not per- 
mitted by the authorities. 

Radio News Technical Information Service 
The Technical Information Service has 

been carried on for many years by the 
technical staff of RADIO NEWS. Its pri- 
mary purpose is to give helpful informa- 
tion to those readers who run across tech- 
nical problems in their work or hobby 
which they are not able to solve without 
assistance. The service has grown to 
such large proportions that it is now ad- 
visable to outline and regulate activities 
so that information desired may come to 
our readers accurately, adequately and 
promptly. 

Long, rambling letters containing re- 
quests that are vague or on a subject that 
is unanswerable take up so large a por- 
tion of the staff's working time that legit- 
imate questions may pile up in such quan- 
tities as to cause a delay that seriously 
hinders the promptness of reply. To elim- 
inate this waste of time and the period 
of waiting, that sometimes occurs to our 
readers as a consequence, the following 
list of simple rules must be observed in 
making requests for information. Read- 
ers will help themselves by abiding by 
these rules. 

Preparation of Requests 
1. Limit each request for information 

to a single subject. 
Z. In a request for information, in- 

clude any data that will aid us in as- 
sisting in answering. If the request 
relates to apparatus described in 
RADIO NEWS, state the issue, page 
number, title of article and the 
name of the device or apparatus. 

3. Write only on one side of your 
paper. 

4. Pin the coupon to your request. 

The service is directed specifically at 
the problems of the radio serviceman, 
engineer, mechanic, experimenter, set 
builder, student and amateur, but is open 
to all classes of readers as well. 

All questions from subscribers to RADIO 
NEWS will be answered free of charge, 
provided they comply with the regu- 
lations here set forth. All questions will 
be answered by mail and not through 
the editorial columns of the maga- 
zine, or by telephone. When possible, 

requests for information will be answered 
by referring to articles in past issues of 
the magazine that contain the desired in- 
formation. For this reason it is ad- 
visable to keep RADIO Nws as a radio 
reference. 

Complete information about sets de- 
scribed in other publications cannot be 
given, although readers will be referred to 
other sources of information whenever 
possible. The staff cannot undertake to 
design special circuits, receivers, equip- 
ment or installations. The staff cannot 
service receivers or test any radio appa- 
ratus. Wiring diagrams of commercial 
receivers cannot be supplied, but where 
we have published them in RADIO NÉws, 
a reference will be given to past issues. 
Comparisons between various kinds of 
receivers or manufactured apparatus can- 
not be made. 

Only those requests will be given con- 
sideration that are accompanied by the 
current month's coupon below, accurately 
filled out. 

DECEMBER, 1933 

Technical Information Coupon 
RADIO NEWS Laboratory 
222 W. 39th Street 
New York, N. Y. 
Gentlemen: 

Kindly supply me with complete 
information on the attached ques- 
tion: 

I am a regular subscriber to 
RADIO NEWS, and I understand 
this information will be sent me 
free of charge. 
I am not yet a subscriber to 
RADIO NEWS. 
I wish to become a subscriber 
to RADIO NEWS, and enclose $2.50 
to receive the magazine regu- 
larly for one year, and to re- 
ceive this valuable technical 
information service free of 
charge. 

Name 

Address 
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The DX Corner 
(Continued from page 351) 

station might help by sending in such iden- 
tifications to the DX Corner.) 

He Misses W1XAZ 
Mr. G. E. McJunkin of Kansas City, Kan- 

sas, mentions that he has missed station 
W1XAZ for the last three months and 
wonders what became of them. 

Music from Buenos Aires 
Mr. A. G. Taggart of Reedy Creek, Mani- 

toba, Canada, reports that he has been hear- 
ing LSX on 28.9 meters broadcasting music 
between 8 and 9 p.m, E. S. T. 

Short Waves Coining in Best 
Mr. Frederick G. Hehr of Sayville, Long 

Wand, New York, reports that in his loca- 
tion 19 meters is the best wavelength at 
present. The 31 meter hand has been flut- 
tering and is full of interference from local 
:ommercial stations. He mentions that 
EAQ's outfit must date from before the war 
because although they have plenty of power 
the quality of reception is invariably "punk." 
He uses a Midwest 16, coupled to a con- 
verter of his own design. Also he uses an 
Dzarka with a converter. 

Best Bets at Binghamton 
Mr. Roger Legge, Jr., of Binghamton, 

New York, sends us in the following list of 
best bets for his location: EAQ, DJA, DJB, 
GSB, GSD, GSF. Also well received but 
not as good as the first log are: DJC, FYA, 
VK2ME, HKV, XETE, VE9DR, \'E9JR, 
VE9GW, and CGA. He has heard YV2BC, 
YVQ, LSY. His best United States sta- 
tions are W8XK, W9XF, W1XAL, W1XAZ, 
W2XAF, W2XE, W3XAU, W3XL, W3XAL, 
W8XAL and W9XAA. 

Another Report from British 
Guiana 

Mr..E. S. Christiani, Jr., of Georgetown, 
British Guiana, reports that he has been 
picking up every day a Spanish station on 
ibout 49 meters between 11 and 12 a.m. 
He also logs W1XAL, W3XL, VE9JR, 
VK2ME and many other Spanish stations. 
He gets DJD and DJC. He states that 
W3XAL comes on spasmodically in the af- 
ternoons. 

His First Report 
Mr. Louis A. Tais of San Juan Bautista, 

2alifornia, recently purchased a Comet 
`Pro" super. He says the first day he 
rested the set he picked up Radio Coloniale.. 
it was the station he most wanted to get. 
His report continues with a complete de- 
scription of the type of schedules they trans - 
nit. The American stations came in 
xceedingly well -like locals -and also he 

gets J1 AA and RV15 and the Australian 
stations VK2ME and VK3ME. 

A Report from San Jose, 
California 

Mr. Fred Corey of San Jose, California, 
icing a Pilot Super Wasp receiver, picks up 
he following stations regularly in his loca- 
ion: W3XAL, \ \'SXK, W1XAZ, \\'9XF, 
JV2XAF, W8XAL, W3XL, RV15, VK2ME, 
N2XAD, W1XAL, W3XAU, \V9XAA, 
VE9CS, VE9JR, W2XE, EAQ, VK3ME, 
?RADO, HJ2AVA, HJ3ABF, VE9GW, FYA, 
YV1BC, XETE, KEJ, WEJ, J1AA, WOA, 
KDK, GBU, KKP, KX, LSX, WKJ, W9XQ, 
W9XZ, PLV, KWZ, KAY, LST. He has 
also received the following `'hams" on 
phone: X51, X3B, XIG, K6BAZ, K6ALM, 
K6CMC. K6CIB. K6GN \V, VE3HE, 
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Would You 
Let a Plumber 
Operate 

IF you need an operation you hire a 
surgeon. Why not be as careful 

about your resistors? 
Electrad has specialized in resistors 
since radio began. Use Electrad Re- 
sistors for SAFETY and SURE RE- 
SULTS. 

TRUVOLT 
The Only 

RESISTOR 
of Its Type 
No other resistor com- 
bines so many advan- 
tages : 

1- Larger wire and pat- 
ented air -cooling mean 
long life. 
2- Double spiral winding 
insures better electrical 
contact. 
3- Sliding Clips permit 
accurate voltage adjust- 
ments. 
4 -1,000 volt insulation 
and fibre protective 
guard. 

All Standard Sizes 

NEW TYPE 
ADJUSTABLE 
SLIDING CLIP 

(ULI: LENGTH LIBRE GUARD -9^ 

MOUNTING 
BRACKETS. 

10 -WATT 
RESISTORS 
That Stand Out 
From the Crowd 
Electrad 10- watters are 
unique for their electrical 
and mechanical features. 
\Ionel 2,letal contact 
bands and lugs resist oxi- 
dation and strains under 
firing. Vitreous enamel 
insulation does not ab- 
sorb moisture. 

Rapid heat dissipation, 
long life and economically 
priced. Only 35c each, 
list. Three sizes -67 
values. 

VEST -POCKET 
VOLUME 

CONTROL 
GUIDE 

Write for. Free Copy 

Write Dept. RN-12 for 
FREE GENERAL CATA- 
LOG and VEST -POCKET 
VOLUME CONTROL 
GUIDE. 

175 Marick St., New York. N.Y. 

EZECTRAM 

"I Just Got a RAISE!" 
. . A 1930 Fairy Tale 

BECOMES A 1933 True Story 
J t' 

FREE 
Write today 
for 36 -page 
illustrated 
booklet. 

1' ' 

\ \'hat thrill! But it is no "lucky break" for the radio- 
man who is forging ahead .. . it takes months of intensive 
training. Stop now . take stock of yourself, and 
realize that now is the time to dig in and prepare yourself 
for the many opportunities that await you. 

TECHNICAL TRAINING INSURES A FUTURE 

CREI is no "Diploma \till" . . we are proud of our 
courses and our reputable standing in the profession. 
Our graduates are employed and respected throughout the 
industry. Our courses in Practical Radio Engineering can 
be studied by nail or by residence instruction. We 
invite your inquiries. 

CAPITOL RADIO ENGINEERING INSTITUTE 

14th and Park Road, N. W. 
Washington, D. C. 

Dept. RN -12 Do DDR PART 

TRIMM DX 
Special Featherweight 
24,000 ohms impedance 
TIe, phones fin, meet the re- 
quirements o .ltnatenrn and DS 

Magnets are of the highest 
rade Cobalt steel Are extremely 

the faintest ',mini]. l'or 
g rade 

Ir 
by leading lit ttt storey, or 

write os for toil ntformarion. 
TRIMM RADIO MFG. CO. 

.:es Armitage Ave. Chicago, USA. 

Brand New 
Universal Meters 

A.C. -D.C. Model 3.301 
It...titier Type. 0 -1 \ lil amp. 50 \ I. V. 
\...entent. With \,,w Multiple 
it S S'S nch Bakelite Cuse. I.. 
Ow instrument you Itt been 
tor. Build tourseIt a IIEAI. 
l'omulete plans with each iti telom 
`t.centi price Us i 

Wire Wound, Non- indnetive, 
r lle.t.toro at new low price 

Send for bulletin. 
t.'ii",d Dial-, with lira.. bark plate.. for Weeun 
301, Jo, cl o.s, Beetle und Triplett Meters 45e ea. 

AUTOMOTE MFG. CO. 81 West Van Buren St. Chicago 
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@ANNOUNCING 
the NEW 

AMERTRAN 
DE LUXE 

TRANSFORMERS 
Our new designs have been revised to provide 
greater flexibility and to meet the requirements 

of modern circuits using 
the latest types of 
vacuum tubes. 

New mount- 
ings of similar 
appearance f or 
all sizes and 
types of Audio 
Frequency 
Transformers, 
Audio and filter 

Base z 
choke coils and 

Mounting - 
Plate - Filament 

Transformers. Cus- 
tomers may specify whether terminals are 
taken out at base or top. 

Write today for 
bulletin giving 
complete en- 
gineering in- 
formation, char - 
acteristic curves 
and popular 
amplifier cir- 
cuits. 

Top Mounting 

AMERICAN TRANSFORMER CO. 

177 EMMET ST. NEWARK, N. J. 

The latest and most modern book 
featuring exciusivefy Public Address 
and Sound Equipment is ready -yours 
for the asking! It contains much valu- 
able information on the choosing of 
proper public address equipment writ- 
ten by Clifford E. Denton. 

:rend for your copy Today 
Dept. P. A. 

AC RATEST PRODUCTS CO. 
,20 MURRAY STREET NEW YORK CITY 

VE4EA, VE5AI, VE5EE, VE5EF, VE5AI 
and K7AOC. - 

A Report from Chicago 
Mr. John Brustman sends in the follow- 

ing list of best bets that he picks up regu- 
larly on a Howard superheterodyne with an 
RCA adapter: DJD, DJC, GSB, GSE, GSD, 
EAQ, I2R0, VE9JR. He writes that he 
is going to set up a National FB7 for the 
coming winter months. 

Best Bets from Berkeley 
Mr. Andrew J. Potter of Berkeley, Cali - 

fornia, sends in the following best bets re- 
ceived in his location: W3XAL, KKP, KWO, 
WSXK, WMF, FYA, I2RO, W1XAL, DJD, 
GSD, VE9JR, VE9BA, KKH, EAQ, XETE, 
VK2ME, GSC, DJA, W2XAF, WEF, KAZ, 
KEJ, WOA, W3XL, W2XE, YV1BC, 
W9XF, W3XAL, VE9GW, VE9CS, W8XAL, 
RV15. He uses a four tube superheterodyne 
converter described by Manson E. Wood in 
Radio News a couple of years ago. 

Best Bets in Texas 
Mr. Kent Deckard of Rusk, Texas, using 

a U. S. 7d short -wave receiver reports the 
following best bets: GSD, GSB, DJA, DJC, 
LSN, OCJ, OCI, VE9GW, XIG, EAQ, 
XETE, RXC, VPN, K6BAZ, TGX, XAM,. 
LSX, OA2B, K4SA, TIU, WSBN, HC1DR, 
YV2AN, VK2ME. - 

A Report from Los Angeles 
Mr. Werner A. Howald, a member of the 

Short Wave League, states that he hears 
XETE, W2XAF, YV1BC, J1AA, RV15 
with exceptional volume. He asks us to be 
sure and not to drop "With the Experi- 
menters" department, for with that depart- 
ment and the DX Corner, it is the best radio 
magazine in his opinion. 

Readers Who Helped Log Sta- 
tions for This Month's Report 
We are indebted to the following readers 

of Radio News who sent in reports of re- 
ception this month: Inna Marr, Moscow, 
U. S. S. R.; Dr. J. P. Watson, Hazlehurst, 
Miss.; F. G. Hehr, Sayville, L. I.; R. W. 
Evans, Lima, O.; S. H. Lawrence, Ana - 
mosa, Ia.; C. H. Armstrong, Atlanta, Ga.; 
J. E. Woolley, Evansville, Ind.; A. J. Leon- 
hardt, Brooklyn, N. Y.; E. M. Law, Miami, 
Fla.; J. E. Brooks, Montgomery, Ala.; 
Walter Hardell, Rhinelander, Wis.; Andrew 
B. Alford, Bogota, Colombia; L. W. Hayes, 
London, England; Eugene S. Allen, Reed - 
ley, Cal.; R. LaRocque, Worcester, Mass.; 
D. E. Barne, Copiague, L. I.; R. A. Miller, 
Morganton, N. C.; H. Pugh, Asheville, N. 
C.; R. I. Keeler, West Scarboro, Me.; R. L. 
Weber, West McHenry, Ill.; G. E. Mc- 
Junkin, Kansas City, Kans.; A. Smith, 
Dyersburg, Tenn.; G. Moraldi, Rome, Italy; 
E. J. Anzola, Caracas, S. A.; J. E. Baudino, 
Boston, Mass. A. C. Marin, Heredia, Costa 
Rica, C. A.; H. J. Rud, Copenhagen, Den- 
mark; D. A. Myer, Pittsburgh, Pa.; B. 
Barnes, Fairhaven, Mass.; K. C. Murray, 
Leonardo, N. J.; C. W. Lewis, Jr., Kenne- 
bunkport, Me.; W. A. Howald, E. Los 
Angeles, Cal.; K. Deckard, Risk, Tex.; A. J. 
Patter, Berkeley, Cal.; J. Brustman, Chicago, 
Ill.; F. Corey, San Jose, Cal.; L. A. Taix, 
San Juan Bautista, Cal.; E. S. Christiani, 
Jr., Charlestown, Georgetown, Demerara, 
British Guiana; R. Legge, Jr., Binghamton, 
N. Y.; F. G. Hehr, Sayville, N. Y.; A. G. 
Taggert, Reedy Creek, Man., Can. 

The Editors acknowledge with thanks the 
assistance of public- spirited readers who 
have thus cooperated to make these columns 
so successful and helpful. Let us urge our 
readers, one and all, to continue, in even a 
larger way, to send in these reports. We 
would be grateful if every reader who hears 
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DIAMOND TUBES AT 

BARGAIN PRICES 
All tubes are R. C. A. Licensed and are Guaranteed for 
90 days. Dealers and service men let us show you how 
you can increase your profits on tube sales. Our tubes 
will improve the quality and tone of any set. 
Type Price Type Price Type Price Type Price 
201A .25 234 .65 55 .45 Bí1135 .85 

236 .27 236 .50 59 .55 401 1.10 
227 .27 237 .40 75 .65 403 1.25 
245 .28 235 .45 77 .60 485 .50 

171A .28 239 .50 78 .60 182 .55 
280 .28 41 .50 79 .75 Al 

..65 
224A .45 42 .50 281 1.10 21 1.25 

235 .45 43 .75 82 .40 250 1.10 
251 .45 44 .50 33 .45 ßA7 -75 
247 .45 46 .50 84 .65 257 .85 

112A .40 48 1.75 85 .50 sA7 .85 
230 .50 49 .65 89 .55 557 
231 .50 55 .50 X99 .45 23Z5 .65 
232 .65 56 .35 V99 .45 2A5 .65 
233 .65 57 .45 222 .85 

No order accepted for less than $3 00. Order from this 
adv. All pr'ces F. O. B. factory. 20% deposit with all 
orders. 

Radio Tube Exchange of America 
New York, N. Y. 164A Washington St. 

RADIO OPERATING 

RADIO SERVICING- 
Prepare for the new 
Government Radio 
Operating license ex- 
aminations; Radio 
Operator, Marine and 
Broadcasting. Also Ra- 
dio Amateur Tele- 
graph and Telephone.. 
Resident courses. Write 
for booklet 

"Opportunities 
In Radio" 

West Side YMCA Trade & Technical Schools 

17 West 69rd Street New York City/ 

SERVICEMEN! 
THE MOST COMPLETE LIST OF CONDENSERS 

AND RESISTORS FOR EVERY RADIO USE 
Write for our new 10 -page Catalog folder free of charge 

78 Wachington Street Brooklyn. N. Y. 

c* »S TELEVISION 
and other types Television at W9 %AL. Thoro 
training qualifies for 1st class license. 95% 
grads passed federal exam to date. PraeticaL 
experience on experimental visual station . 
WSXAL. Medium and quasi -optic frequencies. 
Studios atop skyscraper. Placement bureau. 

FIRST NATIONAL TELEVISION, 
3011 Power & Light Bldg., Kansas City, Mo, 

TAUREX Meter Rectifier 
MADE FOR METERS 

Converts a w D.C. 71illiammeter into n 5en.itive A.C. Meter 
-Size C in: by ?e in. FULLY GUARANTEED. 
Can be used in Set Tooter, Analyzers rind for many other purpose=_._ 
TAUREX will be shipped postpaid promptly upon receipt of $3 
(cheek or money-order)--or order C.O.D. and pay postmen, 
Furnished Complete with Diagrams and Instruction& 
Tho Taussig MASTERDIAL- installed on your 0 to 1 D.C. Slilli- 

Rmter 
enables you to ad Sixteen A.C. and D.C. Voltage. 

esistance and Capacity Ranges. write for detailed descrip- 
tion-Price $2.75 postnoid. 
Leo Taussig, 3245 37th St.,. Long Island City, New York 

Free! 
The "Experimenters' Hand Book" -with chap- 
ters on: Electrical, Resistance, Inductance and 
Capacity Measurements; Design of Radio Com- 
ponents; Circuit Design Data; Principles of 
Short -Wave Reception; Ultra- Short -Wave Essen- 
tials; Photo -Electric Cell Applications; Equip- 
ment for Photo -Cell Work; Experimental Tele. 
vision Data; Laboratory and Shop Notes; An- 
tenna Notes and Experiments; Miscellaneous 
Radio Experiments; and Experimental Circuits 
In Radio And Electronics -given free with 5 

issues of Radio News at $1. (Canada & Foreign 
$1.50.) 

Dept. 12a 

Radio News 
222 W. 39th Street New York, N. Y. 
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even a single station would send it in to us 
with just. the data as to its wavelength, 
the time which it was heard, etc. Of course, 
we would prefer to get more information, 
including the Best Bets in each listener's lo- 
cality, as well as definite logs of stations, 
their wavelengths and times of transmission. 
Readers will also help by stating what type 
of receiver they use in logging these stations. 

Helpful Data for the Short -Wave 
Fan 

Short -wave constructors, experimenters 
and radio dealers will find this new 16 -page 
folder helpful in their work. The book con- 
tains information on the latest National 
products, which include power units, a.f. 
transformers, the many different styles of 
velvet- vernier dials, variable transmitting 

STANDARDS of SERVICE 
There is o logical reason for ubiug test 

equipment below pros .(1 \5'e.ton stand- 
arils -since the Tong, cependablo 

r 

ice 
which these thoroughly engineered l eat 
units gibe makes them cost far less in 
the end. Bulletin- RA tells the whole 
story. Send for a copy . . Weston Elec- 
trical Instrument Corp., Newark, N. J. 

and receiving condensers, high -voltage trans- 
mitter shaft couplings, a full line of induc- 
tances, both regular and band -spread type, 
tube and coil shields, sockets and r.f. chokes 
and the new air dielectric tuned i.f. trans- 
formers. The folder is complete with infor- 
mation on the National short -wave receivers, 
embracing the new models AGS and FB7 
sets. 

Readers may obtain this folder without 
charge by writing to the National Company, 
Inc., Malden, Mass., stating that they are 
RADIO NEWS readers. 
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DX Broadcasts 
(Continued from page 342) 

First Friday Each Month 
1210 
1310 
1420 
1210 
1310 
1420 
12(S) 
121(1 
1310 
1420 
1200 
1310 
1240 
1200 
1370 
1310 
124(1 
1200 
1370 
131(1 
1420 
1200 
137(1 
1370 
1420 
1210 
1500 
1370 
1420 
1210 
1500 
1370 
1420 
1200 
1500 

WJW 
KRMD 
WPAD 
WSEN 
KFXR 
WELL 
KGEK 
WALR 
KFPL 
WMBC 
W CAT 
WFDF 
KG CC 
WFBE 
KCRC 
WEXL 
KLPM 
WCLO 
KGFG 
WCLS 
KABC 
WJBL 
KFLZ 
WJSK 
KWCR 
WIBU 
KGFI 
WHIN' 
WLBF 
WCRW 
KGKB 
WRJN 
WMBH 
WLAP 
KGFK 

Akron, O. 
Shreveport, La. 
Paducah, Ky. 
Columbus, O. 
Oklahoma City, Okla. 
Battle Creek, Midi. 
Yuma, Colo. 
Zanesville, O. 
Dublin, Tex. 
Detroit, Mich. 
Rapid City, S. D. 
Flint, Mich. 
Mandan, N. D. 
Cincinnati, O. 
Enid, Okla. 
Royal Oak, Mich. 
Minot, N. D. 
Janesville, Wis. 
Oklahoma City, Okla. 
Joliet, Ill. 
San Antonio, Tex. 
Decatur, 111. 

Fort Worth, Tex. 
Detroit. Mich. 
Cedar Rapids, Ia. 
Poynette, Vis. 
Corpus Christi, Tex. 
Calumet, Mich. 
Kansas City, Kans. 
Chicago, Ill. 
Tyler, Tex. 
Racine, Wis. 
Joplin, Mo. 
Louisville, Ky. 
Moorhead, Minn 

100 
100 
100 
100 
I00 
50 

100 
100 
100 
100 
100 
IIII) 
25O 
10(1 

100 
50 

250 
100 
100 
100 
100 
100 
1(Il) 

50 
100 
100 
100 
1(1O 

100 
100 
100 
100 
100 
100 
100 

WE S TON 
Wt:sn)5 El FA: nnCU. I 's I at.r.. T CORPORATION 

615 Frcli,ghaysen A NCI..., Aewark, New Jersey 
Send Circular RA on Weston Radio Instruments. 

Name......._............_.......__....._....._..........._.._......_......_......_.. ...._ .......................... 

atio 17 trilunreni 
WHY BE HANDICAPPED 

With an Obsolete Analyzer? In Two Hours You 
Co. Easily Modernize It With This Newest Plug 

fins RAMS AND DmECrtONS SENT vans wrrn ALL ORDERS. 
to7WLCA Famous Nn -Aid Latch Lock Analyser Plug 

r with Twin C. G. Handle and five feet of A wire cable 
rttached. Used by Weston- Jewell, Supreme, Hielok, etc. 
A)7W LCA as described above Litt $5,50 
W7WLA above but without cable List $3.50 
The 907WLA basic plug fits the SMALL -7 

ckcts For other rockets, these adapters are locked on 
474DSA 4 -pin Small base Latch Lock Adapter, List $1.25 
, 75DSA 5- pin Small base Latch Lock Adapter list $1.25 
: 7ODSA 6-pin Small base Latch Lock Adapter List $1.25 
'. :700A 7 -pin Largo base Latch Lock Adapter last $1.25 

Replace Your Obsolete Sockets With These 
Latest Composite Sockets 

d5L epincea sockets requiring a L%" panel hole and 
1 1.'10" mounting hole spacing -receives 4. 5 and 0 prong 
tubas -Filament. circuit common-all others i= Iated -has 
oioo.0untacts. Improved. turdy and dependable. 

List Price S.60 
477E matches above but receives both sizes of 7 -prong tubes. 
477x'. Perfect contact. beaoii,ul s ,pearmcc. Lis0 Price 5.60 
Semi for, omplete ill,ntrative .i,n,t are an other typ00 

1'.ß/'h HERE'S HOW TO MODERNIZE 
YOUR TUBE CHECKER 

950XYL lh'. -Ill List $6 
C-ho,A.s r, r 100 sots I rthel in your 

ul cheakor. If ohmkcr 
b s o.,t r1. ,.0kí,0. switch, adaoe 
954:01 lint $1.25, is oleo 

re I. 
Servicemen's d iscount 35 %; 

on orders listing at $10 
or more, 

95OTR I f List $6 

Cheeks ALL 10 to 30 volt fila - 

sent 
tubes the 24 tube 

hocker socket Iles infernal 
transformer and filament voltage 
selector. 

a. - . for Nk5V L.% A1.06-DA IA BOOKI.h:'l' siso :et-1, 
_c two 

, .''0u dirc,.:, tunea analyser g data. 
[1110 nplar oane0wsldata_s,',... i ni kinds. oil,. Ìones,i 

rewiring 
kiln 

4e., sae. 

ALDEN PRODUCTS CO. 
Dept. RN -12, 715 Center St. 

BROCKTON. MASS. 
NA-Alp 

mIF i 
INTERNATIONAL "PROFESSIONAL" 

A CODIDIUDiertrAon type 9 tube pro - 
fe,eional receives especially designed for 
fhe amateur and short wave fun. T. R. 

,. eroseleelor blare. inat:neancous band 

ecad 
wit(, n v draw coii,. heterodyne 

llator fore, outmode 
rack andol c,'l rc no.simpledu.cill .; 

1 500 foe, umneiso (repeat spots) climb- 

f:ted. 
u'n,nnm,i tOnsisie,Iy :rua ae)Ds, iv ity 

rom 1500 20,000 k.e. For those Hams 
advanced short wove enthusiasts 

1 who prefer the best in short wave, 

Fr OSTAL RA.D1O CORP. 133 Liberty St. New York, N. Y. 1 
Hease d FREE, diagram, special offer and circular cor the I 

I INTERNATIONAL PROFESSIONAL. 
DAME 

DDI0ES5 
CITY S 4 

"Want more 
money NOW ?" 
Asks A. A. GHIRARDI 
well known author of the 

RADIO PHYSICS COURSE 
Then why \V'.1IT each month for l(Hl- 
RARDI'S chapters iu RADIO NEWS ? Be- 
gin making more money I\IMEDIATEI.Y 
-get the complete course NOW in text- 
book form l 

RADIO PHYSICS COURSE 
By A. A. Ghirardi 

('omplete. ,,I l9 up-- 
and Suu will licol its 992 pages and 

over 500 illustrations simple 
ant praet i cal. Over tel, thou- 
-and mole, ':n daily us? prove 
it tremendous value. The Most Postpaid 
popular radio hook ever 'written. in U. S. A. 

Another Vital Book! 
RADIO SERVICING COURSE 

By B. M. Freed and 
A. A. Ghirardi $1.75 

Nov, prardieal, authentic l You need Postpaid 
it ,y cry wnr,<hlg day. in U. S. A. - ® -- FREE - -Il- 
If you desire Free descriptive circular concern- 
ing both books, please check here. 
Print your name and address in margin and 
enclose this Ad with $4.00 for Radio Physics 
Course, or $1.75 for Radio Servicing Course. 

RADIO TECHNICAL PUBLISHING CO. 
Dept. RN 12 45 Astor Place New York 

Om ®- ass ®-- imam -- 
T U B I N G AND A L U M I N U M 

CANS- -ALL SIZES AND SHAPES 

Special cutting, drilling and 
Cl graving to your specifica- 

tiol s. No job too big or too 
small, Jobbers, dealers 
experimenters and sa'r- 
C'ieCiliell - write for 
prices to 
INSULINE CORP. 
OF AMERICA 
23 Park Pl. New Yo rk, N.Y. 
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In Tune 
With 

Our Times 
RADIO NEWS presents the Short -Wave Handbook, 
a handy volume of 136 pages, containing the infor- 
mation needed by every short -wave enthusiast. 
With RADIO NEWS and the Short -Wave Hand- 
book as your guide you can travel the world over 
on the short waves. Seated in a comfortable living - 
room chair you can hear news -flashes from Cuba - 
delight in the atmosphere of a German waltz- thrill 
to the splendor of the opera from Rome -twist the 
dials and hear Big Ben toll the hour in London - 
listen to the chatter of busy American amateurs - 
and pick up the terse police reports. 

Fundamental Principles 
The Short -Wave Handbook begins with a 
discussion of the principles underlying 
short -wave communication - explaining 
the various theories, atmospheric effects, 
and peculiarities. 

Helpful Short-Wave Data 
Foreign announcements are explained - 
a time chart is included -a brief discus- 
sion on receivers follows -and hints on 
tuning are given. 

RADIO NEWS, 12 

222 W. 39th St., New York, N. Y. 

O. K. Send me RADIO NEWS for the 
next 11 issues at that money- saving $2. 

price and mail me a copy of the Short - 
Wave Handbook absolutely free. I enclose 
my remittance herewith. (Canada $2.50 
-Foreign $3.) If renewal, check here ( ). 

Name 

.1 d dress 

City State 

This Book Giren Free 
You can get a copy of the Short -Wave Handbook 
absolutely free by subscribing for 11 issues of RADIO 
NEWS at the bargain price of $2. And, renewal sub- 
scriptions will be accepted! Act now! Mail the coupon 
with your remittance at once! 

Partial Contents 
Short -Wave Receivers 

Having explained the fundamentals. the 
Short -Dave Handbook follows with full 
instructions, diagrams and circuits for 
building five simple short -wave receivers 
ranging from two to four tubes and two 
more -complicated receivers of five and 
six tubes. 

Popular Commercial Apparatus 
For the man who wants to buy his re- 
ceiver ready -made, brief descriptions 
and circuit diagrams of popular com- 
mercially -built short-wave apparatus are 
printed. 

Short -Wave Accessories 
Various short -wave antenna systems and 
noise -control circuits are described -with 
constructional details where necessary. 

Short -Wave Station Lists 
The Short -Wave Handbook contains an 
up -to -date list of the world commercial 
short -wave stations from 5 to 80 meters. 

Best Bets For DX 
Chapter 8 contains a list of the short- 
wave stations now being received daily 
in the United States and reception re- 
ports by short -wave listeners. 

Learning The Code 
The complete International Morse Code 
is shown in Chapter 9 and simple in- 
structions are given for learning it. De- 
tails for building various code practice 
sets are included. 

Amateur Transmitters 
Building instructions for several good 
amateur transmitters and valuable hints 
on R. F. amplifiers are presented in 
Chapter 10. 

Ultra -Short Waves 
For the ultra- short -wave fan, construc- 
tional data for 5 and 10 meter transmit- 
ters and receivers appear in Chapter 11. 
Simple methods for accurate 5 meter 
measurements are included. 

Radio News 
222 West 39th St. New 'York. N. Y. 
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"KEY KLIX" IS OUT! 
Thousands of radio 

items for the serviceman, ex- 
perimenter and short wave 
fan, at the lowest prices, 
are contained in this im- 

_ ; `L mense 192 -page FREE book, 
together with many interesting 

articles by people well known in radio circles. 

Get your copy NOW! 
AMERICAN SALES COMPANY 

Wholesale Radio Distributors 

RN -44 W. 18th Street, New York, N. Y. 
The Oldest "HAM" Supply House 

Established 1919 

THE INSTRUCTOGRAPH 
(Coda Teacher 

The Scientific, easy and quick way to learn 
-' , the code Send a post card today For literature. 

Machines, tapes and complete instructions for 
sale or rent. Terms as low as $2.00 per month. 

Rental may be applied on purchase price if 
n'I desired. Rent fora month. If the Instructosraph \ meets every requirement, buy it. If not, send 

-_ it backe 

- 

T 
INSTRUCTOGRAPH CO. 912 LAKESIDE PLACE. CHICAGO 

O COAST TO COAST ' COAST TO COAST RADIO (2 

CONTAINS IOO PAGES ÿ 
5,000 LISTINGS 2,000 NEW w 
ILLUSTRATIONS VALUABLE al 

DIAGRAMS MAKE US YOUR 
HEADQUARTERS. FOR PUBLIC' O 
ADDRESS AMPLIFIERS AND n 

PUewtaDagtSt EQUIPMENT. O 

1933 rnnInnrsr , 
WE WILL NOT 

BE UNDERSOLD 

é_ifOUF` 

RaDICI 
CATALOG 

COAST -TOCOAST - RADIO -CORPO RAT ION 
123NWEST, 1714 STREET - - NEW YORR.N.Y 

Read Classified Advertising -It Pays 
Advertisements in this section twenty -three 
cents a word for each insertion. Name 
and address must be included at the above 
rate. Cash should accompany all classified 
advertisements unless placed by an ac- 
credited advertising agency. No advertise- 
ments for less than 10 words accepted. 
Objectionable or misleading advertise- 
ments not accepted.. Advertisements for 
these columns should reach us not later 
than 1st of 2nd month preceding issue. 

TECK PUBLICATIONS, INC. 
222 West 39th St. New York, N. Y. 

Correspondence Courses 
FOR hume -study courses in Radio Engineering. UDII 

other university branches, address Extension Bureau, 
Rogers. Ohio. 

USED Correspondence Courses and Educational Books 
sold or rented. Inexpensive. Money -hack agreement. 
Catalog listing 31)00 bargains -FREE (Courses bought). 
Lee Mountain, Pisgah, Alabama. 

Foreign Representation Wanted 
FIRM .'i years established, selling to specialists all 

over Spain. solir!t. tiller, for radio sets, popular types. 
l'hurruca V Salaverria, Pabar, I Spain). 

Inventions 
INVENTIONS, COMMERCIALIZED. Patented or un- 

patented. Write, Adam Fisher Mfg. Co., 27S Enright, 
St. Louis, Mo. 

Patent Attorneys 
PATENTS: Send for Free Book, "How to Obtain a 

Patent," and "Record of Invention" blank. Consult us 
bout hou' to protect your ideas. Deferred Payments. 

Victor J. Evan- A Cu., 649Jí Victor Bldg., Washington, 
D. C. 

PATENTS- . \dvieu and booklet teer. Highest refer- 
ences. Best results. Promptness assured. Watson E. 
Coleman, Patent Lawyer, 724 btu Street, Washington, 
D. C. 

PATENTS. Instructions "How to Establish Your 
Rights" and form, "Evidence of Conception" -sent 
Free! Lancaster, Alhvine & Rommel, 414 Bowen Build- 
ing, Washington. 1). C. 

Radio Talent Wanted 
UNDISCOVERED radio talent will he alien encour- 

agement, opportunity and management. Microphone and 
cabaret audience provided free at 11 West 31st St. in 
Ratio City. Nellie l':dwards, New York, N. Y. 

Song, Poem Writers 
SONG WRITERS WANTED Note. 50 -50 Platt. I'n- 

iliana Song Bureau, Salem, Indiana. 

First Saturday Each Month 
2:00 1420 WMAS Springfield, Mass. 100 
2:10 1210 W JBI Red Bank, N. J. 100 
2:20 1500 WWRL Woodside, N. Y. 100 
2:30 1210 WGNY Chester Twp., N. Y. 50 
2:40 1500 WMBQ Brooklyn, N. Y. 100 
2:50 1210 WGBB Freeport, N. Y. 100 
3:00 1430 WOKO Albany, N. Y. 500 

1200 WJBC La Salle, Ill. 100 
1120 KTRH Houston, Tex. 1000 

3:10 1370 WGL Ft. Wayne, Ind. 100 
1210 KFPW Ft. Smith, Ark. 100 

3:20 1200 WWAE Hammond, Ind. 100 
1120 WTAW College Sta., Tes. 500 

3:30 1310 WLBC Muncie, Ind. 50 
1210 KASA Elk City, Okla. 100 

3:40 1200 WFAM South Bend, Incl. 100 
1270 KWLC Decorah, Ia. 100 

3:5(1 1350 WCDA Cliffside, N. J. 250 
1350 WBNX Cliffside, N. J. 250 
1350 WMSG Cliffside, N. J. 250 

590 WKZO Kalamazoo, Mich. 1000 
1340 KGNO Dodge City, Kass. 250 

4:00 610 WJAY Cleveland, 0. 500 
1270 KGCA Decorah, Ia. 100 

4:10 1350 WAWZ Zarephath, N. J. 250 
1210 KFVS Cape Girardeau, Mo. 100 

4:20 950 KGHL Billings, Mont. 1000 
4:30 1210 KDLR Devils Lake, N. D. 100 
4:40 920 KPRC Houston, Tex. 1000 
4:50 1200 KFXJ Grand Junction, Col. 100 
5!00 560 KFDM Beaumont, Tex. 500 
5:10 1210 KGCR Watertown, S. D. 100 
5:20 760 WEW St. Louis, Mo. 1000 
5:30 1380 WKBH La Crosse, \ \'ú. 1000 
5:40 880 WSUI Iowa City, Ia. 500 
5:50 1230 KGGM Albuquerque, N. M. 250 

First Sunday Each Month 
3:00 1290 KLCN Blytheville, Ark. 166 
3:10 1450 KTBS Shreveport, La. 1000 
3:30 1440 KXYZ Houston, Tex. 250 
3:40 1290 KTSA San Antonio, Tex. 1000 
3:50 1040 KOCW Chickasha, Okla. 250 
4:00 1260 KWWG Brownsville, Tes. 500 
4:10 1340 KGDY Huron, S. D. 250 
4:20 1260 KRGV Harlingen, Tex. 500 
4:30 1280 WRR Dallas, Tex. 500 
4:40 630 KGFX Pierre, S. D. 200 
4:50 890 KARK Little Rock, Ark. 250 
5:00 570 KGKO Wichita Falls, Tes. 250 
5:10 880 KPOF Denver, Colo. 500 
5:20 1010 WNAD Norman, Okla. 500 
5:30 880 KFKA Greeley, Colo. 500 
5:40 1260 KUOA Fayetteville, Ark. 1000 

DX Broadcasts 
(Continued from page 342) 

in. I neglected to mention that LR4 (990) 
can be heard interfering with WBZ and can 
be received fairly well when WBZ happens 
to fade sharply. LR4 could doubtless be 
heard reasonably well after WBZ signs off 
at 11:30'p.m. This and other South Ameri- 
can stations should be delivering good sig- 
nals in a few weeks. 

"Here the main problem, as in the case of 
the European stations, is finding a loophole 
in the interference normally experienced from 
the North American Stations, which are on 
at the same hours. On the other hand, for 
successful trans- Pacific reception, barring un- 
usually good locations, such, for example, as 
the Pacific Coast, the principal requirement 
is the possession of receiving equipment hav- 
ing sufficient selectivity to cut out unwanted 
U. S. stations on adjacent channels and 
enough usable sensitivity to amplify to a 
sufficient degree without becoming noisy on 
the usually very weak signals." 

500 Kilowatts for WLW 
Word comes that the Crosley station in 

Cincinnati is progressing steadily with the 
construction of its new transmitting plant 
which, when completed, is expected to be 
the most powerful broadcasting station in the 
world. The transmitter will cost in the 
neighborhood of $400,000, and it is expected 
to provide a service radius of 2500 miles. 
The antenna to be employed is one of the 
vertical radiator type. This antenna, with 
its 31 -foot tower, has been completed and is 
being used in - conjunction with the 50 kw. 
transmitter now employed by this station. 

It is expected that tests of the new trans- 
mitter will start early in December, and -ex- 
perimental transmissions will be carried on 
between 1 a.m. and 6 a.m. This will provide 
an excellent opportunity for the DX fans 
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THIS ELECTRICAL AGE 
BIDS FOR TRAINED MEN 

THIs is the Electrical Age. And today, with 
all the development that has taken place in 
the past few decades, the possibilities of 
electricity are just beginning to be realized. 
Radio is new and still unfolding. Television 
is looming on the horizon of every -day use. 
Power, in countless ways, is an increasingly 
important factor in the processes of modern 
civilization. 

Young men today, if they hope to succeed, 
must consider electrical training as essen- 
tial to their needs -it can be the founda- 
tion of worth -while and profitable careers! 
International Correspondence Schools, over 
a long period of years, have been leaders 
in teaching fundamentals of electricity in 
all its branches. All over the country suc- 
cessful engineers testify to the thoroughness 
of I. C. S. Courses. Why don't you study 
an I. C. S. Electrical Course? We will send 
complete information - use the coupon! 

LEADERS IN THE ELECTRICAL FIELD 
"Following in the footsteps of my father, I enrolled 

with the I. C. 5., which was of great help to me, "- 
J. C. LEWts, President, American Electrical Switch Corp., 
Miatcrra, Ohio. 

"I think so well of my I. C. 8. Electrical Course that 
I have recommended it to many young men, several in my 
oren employ, who studied it and moll SUCeeSS. "- EnNeST 
HORTON, Horton & .lIcDonold, Athol, Mass, 

"It's a far cry from school teacher to Chief Engineer, 
but I accomplished it with the help of my two I. C. S. 
Courses. " -w. ('. McWats'rr; r Union Switch & Signal 
CO., Sieissvale, Pa. 

"Without my I. C. S. training it would be impossible 
for me to hold my present position as Cower Superin- 
tendent. "- Ott -ILLS F. LONG, :Memphis, Tenn. 

INTERNATIONAL CORRESPONDENCE- SCHOOLS 

"The Universal University" 
BOX 8281 -N, SCRANTON, PENNA. 

Without cost or obligation, please send me a 
copy of your booklet, "Who Wins and Why," 
and full particulars about the subject before 
which I have marked X: 

RADIO OPERATING 
RADIO SERVICING 
ELECTRICAL ENGINEER 

D Electric Wiring 
0 Electric Lighting 

Welding, Electric and Gas 
Telegraph Engineer 
Telephone Work 
Mechanical Engineer 
Mechanical Draftsman 

Name 

.4ge 

Machinist 
Cas Engines 
Diesel Engines 
Aviation Engines 
Civil Engineer 
Refrigeration 

Address 

City State 

Occupation 
If you reside is Canada, send this coupon to the In- 
ternational Correspondence Schools Canadian, Lim- 

ited, Montreal, Canada. 
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NEW AMAZING 
AERO 

INTERNATIONAL 
ALL WAVE 

11 TUBE 
SUPER 

De LUXE 
Here now! World 
Wide Reception. No 
plug in coils. Auto- 
matic volume con- trol- 100% shielding 
-new superphonic 
tubes. Get ALL the 
programs - short 
wave and broadcast. 
Buy now at this re- 
markably low price. 

Completely Assembled 
With 2 Matched Full 
Dynamic C 
Speakers 7J 
Tubes 5775 

AERO WORLD WIDE 
1 -Tube Short Wave 
$C.ee Set for Head- 

er 0 J phone Operation 

Enjoy the thrill of listening 
DIRECT to Buenos Aires. 
London, Berlin, Paris, and 
other broadcasting stations 
throughout the world, vis 
SHORT WAVES. The 
AERO WORLD WIDE 
RECEIVER gets 15 to 550 
meters. For the last seven 
years this little wonder set 
has been one of the biggest 
sellers in the Short Wave 
Field. 

Complete line of radio sets and transmitting apparatus 

Write for FREE Catalogue 

CHARLES HOODWIN CO. 
4240 Lincoln Ave., Dept. -G30, Chicago 
Please send your NEW 1933 FREE CATALOGUE, 

Name 

Street 

Town State 
11 

PORTABLE 
PUBLIC ADDRESS 

EQUIPMENTS 

TYPE PG -62 -A complete P table Public Address Sys- 
tem, including the famous Velocity Microphone, a high 
grade Class B 20 watt ampl'fier, and two modern dy- 
namic loudspeakers, -all self- ontained in one convenient 
carrying case. Operates on 110 volt AC and is designed 
to faithfully reenfmre speech and music. Has provision 
toc 'teen ie phonograph input. 

TYPE PG -63 -A smaller and lighter design including 
close talking carbon microphone, Class B 6 watt am- 
plifier and dynamic loudspeaker, -all self- contained in 
ente convenient carrying case. Operates on 110 volt AC 
and is designed to reenforce speech and music, and has 
provision for electric phonograph input. 

Write for descriptive folders. 
Photophons Division 

RCA VICTOR COMPANY, INC. 
Camden, N. J. 

"RADIO 
HEADQUARTERS" 

STATEMENT OF THE OWNERSHIP, MANAGE- 
MENT, CIRCULATION, ETC., REQUIRED BY 
THE ACT OF CONGRESS OF MARCH 3rd, 1933, 
Of RADIO NEWS AND THE SHORT WAVE. 
published monthly at Dunellem, N. J., for Octo- 
ber 1st, 1933. 
State of New York 
County of New York J ss' 

Before me, a Notary Public its and for the State 
and county aforesaid, personally appeared Lee Ell- 
maker, who, hating been duly sworn according to 
law, deposes and says that he is the Business Manager 
of the RADIO NEWS AND THE SHORT WAVE 
and that the following is, to the best of his knowl- 
edge and belief, a true statement of the ownership, 
management (and if a daily paper, the circulation), 
etc., of the aforesaid publication for the date shown 
in the above caption, required by the Act of March 
3, 1933, embodied in section 411; Postal Lasts and 
Regulations, printed on the reverse of this form, to 
wit: 

1. That the naines and addresses of the publisher, 
editor, managing editor, and business managers are: 
Publisher, Teck Publications, Inc., 222 West 39th 
Street, New York, N. Y.; Editor, L. M. Cockaday, 
22.2 West 39th Street. New York, N. Y.; Managing 
Editor, None; Business Manager, Lee Ellmaker, 222 
West 39th Street, Nest York, N. Y. 

That the owner is: (If owned LT a corporation, 
its name and address must be stated and also im- 
mediately thereunder the names and addresses of 
stockholders owning or holding one per cent or 
more of total amount of stock. If not owned by a 
corporation, the names and addresses of the indi- 
vidual owners must be given. If owned by a firm, 
company, or other unincorporated concern, its name 
and address, as stell as those of each individual 
member, must he . given.) Lee Ellmaker, 222 West 
39t1í Street, New York, N. Y.; Teck Publications, 
Inc., 222 West 39th Street, New York, N. Y. 

3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per cent 
or more of total amount of bonds, mortgages, or other 
securities are: None. 

4. That the two paragraphs next above, giving 
the names of the owners, stockholders, and security 
holders, if any, contain not only the list of stock- 
holders and security holders as they appear upon 
the books of the company but also, in cases where 
the stockholder or security holder appears upon the 
books of the company as trustee or in any other 
fiduciary relation, the name of the person or cor- 
poration for whom such trustee is acting, is given; 
also that the said two paragraphs contain statements 
embracing atl!aut's full knowledge and belief as to 
the circumstances and conditions under which stock- 
holders and security holders who do not appear upon 
the books of the company as trustees, hold stock 
and securities in a capacity other than that of a 
bona fide owner; and this aitiant has no reason to 
believe that any other person, association, or cor- 
poration has any interest direct or indirect to the 
said sleek, heads, or other securities than as so 
stated by him. 

LEE FT \f4KEB Publisher. 
Sworn to and subscribed before me this 19th 

day of September, 1933. 
ABNER GERMANE, Notary Public. 

Queens County Clerk's No. 2417. 
Queens County Register's No. 2139. 
New York County Clerk's No. 504. 
New York County Reg. No. 4G279. 
\Iy Comm. expires March 30, 1934. 
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And Now .... 
DEAF HEAR THRU 
BONES OF THE HEAD 
With the introduction of the Super- 
Sonotone new line of Bone Conduc- 
tion Hearing Aids, practically every 
field of normal activity can be again 
enjoyed by the deafened. They 
can hear thru the bones of the head 
without strain or effort. Now the 
deafened can hear in the church, 
school, office, talkies and can enjoy 
the radio. Among these new aids 
are: 
AUDITORIUM SONOTONE . . . 

SCHOOL SONOTONE . . 

CHURCH SONOTONE ... DESK 
SONOTONE . . . INDIVIDUAL 
PORTABLE SUPER -SONOTONE. 
Literature supplying full information 
on any or all of these units may be 
had by writing to Dept. R.N. 

SONOTONE CORPORATION 
Creators of the first Portable Bone 

Conduction Hearing Aid. 

59 West 44th Street, New York, N. Y. 

TERRITORY STILL OPEN 
THE QUALIFICATIONS for sales posi- 
tions are exacting but the men selected 
will be assured a fine income in return 
for consistent, intelligent effort. 
Valuable territory available. No in- 
vestment required. Applicants must 
be well educated, have car, possess 
neat appearance and be bondable. 
Write: Sales Manager 

INDEX TO ADVERTISERS 
Acratest Products Co 378 
Aerovox Corp. 378 
Alan Radio Corp 368 
Alden Products Co 379 
Allied Radio Corp Second Cover 
American Machine & Tool Co 384 
American Sales Co. 381 
American Transformer Co. 378 
Atlas Press Co 373 
Automote Mfg. Co 377 

Bernard, Herman 
Bud Speaker Co 
Burstein & Applebee Co 

368 
376 
3S3 

Candler System Co., The 383 
Capitol Radio Engineering Inst 377 
Central Radio Laboratories 383 
Chrisell- Acoustic Labs 384 
Classified Advertisement, 381 
Coast -to -Coast Radio Corp. 381 

Electrad, Inc 377 
F & H Radio Laboratories 375 
First National Television 378 
Fleron & Son, Inc., M. 31 384 
Fordson Radio Mfg. Corp 384 

General Television Co 376 
Goldei: tone Radio Mfg. Co 373 

Hamurarlund Mfg. 'Co. 373 
Harrison Radio Co. 384 
Hoodwin Co., Chas. 382 
Hygrade- Sylvania Corp 365 

Iustructograph Co. 381 
Insuline Corp. of America 379 
International Correspondence Schools 381 

Kenyon Transformer Co., Inc. 366 

Lynch Mfg. Co., Inc. 370 

McGraw -Hill Book Co., Inc 374 

Metal Cast Products Co. 383 
Midwest Radio Corp. Fourth Cover 
Miller & Miller 383 

National Company, Inc Third Cover 
National Radio & Electrical School 368 
National Radio Institute 324, 325 
National Union Radio Corp 374 

O'Brien, Clarence A. 383 

Postal Radio Corp 379 

RCA Institutes, Inc 370 
RCA Radiotron, Inc. 361 
RCA Victor Company, Inc. 382 
Radio & Television Inst.. 327 
Radio City Products Co 384 
Radio Technical Pub. Co 379 
Radio Trading Co. 384 
Radio Training Association of America 372 
Radio Tube Exchange of America 378 
Radolek Co. 383 
Readrite - Meter Works 369 
Rider, John F 376 
Ronwyn Radio Corp. 384 

Scott Radio Labs., Inc., E. H i'l 
Shallcross Mfg. Co. 372 
Silver, Inc., McMurdo 323 
Silver -Marshall _IiIfg. Co 375 
Sonotone Corp 382 
Supreme Instruments Corp 359 

Taussig, Leo 378 
Teleplex Co. 375 
Trimm Radio Mfg. Co 377 
Triplett Electrical Instrument Co 363 
Try-Mo Radio Co., Inc 383 

Universal Microphone Co., Ltd 384 

West Side Y:M.C.A. Radio Inst. 378 
Weston Electrical Instruments Corp 379 
Wholesale Radio Service 367 
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new Hcmdu ;at 
VILS EM 

M %NU 
oNl 

.,/ r n l] o f 
- ¡¡, s ervicing 

1l+a+i 
hints-short 

POSTPAID' wave, am- 
plifier and 

ups- charts, tube 4tRW[ENlfNS converter hook - 

MANl1AL istics, etc. 
An indispensable guide 

worth five ties the price. 

character- 

IF NOT-ASK FOR V 
A COPY TODAY Do not Miss the bar - 
IT IS YOURS ' gains and variety of 

merchandise we offer. FREE: 
TRY- MORA1000.í... 

Bs Cortlandt St., N. Y., N.Y , Dept, R-12 t 
TWO CANDLER STUDENTS 

AMAZE WORLD BY CODE 
COPYING FEATS AT 

WORLD'S FAIR 
After being out of Radio II 
years, McElroy copies 57 worn 
beating his 1922 record of 
561/4 wpm. He had only 3 
weeks' preparation. Amazing 
results in short time. FREE 
ADVICE IF "STUCK". 
Write Candler. No obliga- 
tion. Junior Course for be- R. 
sinners. Advanced Course for ops with 
speed of 10 wpm or over who want to get 
in 30 to 45 wpm class and copy behind. 
Also Radio Typing Course. Save time 
and money by sending for FREE B001< 
today. 

CANDLER SYSTEM CO., Dept. 19 
6343 So. Kedzie Ave., Chicago, III. 

Jean Hudson, W3BAK' 
9 years old, 

w 
o 

championship in 20 
w.p.m. class. 

GET INTO 
As Our 

cr.,,.i_) 
7l' 

7 
1 iß' 

METAL 
Dept. 12 

THE TOY BUSINESS 
Manufacturer 

Earn money casting our NEW LINE 
of hollow Toy Soldiers, Indians, 5 

ul 10c Automobiles, Ashtrays, cte. 
No o special Place L experience 
necessary as we furnish full instruc- 
tions with moulds and co- operate in 
selling; also by finished goods. 
Chance of a life -time for man with 
small capital to get into this new 
and profitable industry. If you 

strictly 
once 

and are over 
21 aw .to at Dore for details as 
CIIRISTMAS ItUgu is now starting. 

CAST PRODUCTS CO. 
1696 Boston Road, New York 

'UETTHE BI j RADIO CATALOG 
THE RADIO SUPPLY WORLD IN 148 BIG PAGES 

Just out for 1934. Ala he your request for it on 
Your Dealer's, Service Alan's, School's, Expo t- nrenter's or Amateur's letterhead. Order from America's Livest Radio house inn America's Hari - dleat Shipping Point. 

BURSTEIN- APPLEBEE CO., 
Dept. F -2, 1012 McGee St.. Kansas City, Mo. 

-PATENTS 
TIME COUNTS ill 11Priyill, for m.lent, 
Don't risk delay in protecting your idea. 

'°. Send sketch or model for instructions or I ' 
write for FREE book, "IIow to Obtain a 
Patent" and "Record of Invention' 
form. No (Margo for information on 
how to proceed. Communications strictly confidential. Prompt, careful, efficient service. 
Clarence A. O'Brien, Registered Patent Attorney, 
309 -F Adams Building, Washington, D. C. jTNT. 
Write for Free Book, HOW TO OBTAIN A PATENT and RECORD OF INVENTION -or send drawing or model for examination. MAIL COUPON TODAY: 

MILLER & MILLER 
REGISTERED PATENT ATTORNEYS 

1638Woolworth Bldg. Dept. H,New York City 206 MILLER BUILDING, WASHINGTON, D. C. 
Your Free Book l"Ito,. to Obi.,u 

a Patent.' nod roar "Record of lnvention Form 
Name 

Address 

of other countries to add another American 
station to their logs, because, with such 
high power, it is expected that WLW will be 
heard throughout the world with fair regu- 
larity. 

With the Experimenters 
(Continued from page 363) 

should be an 0 -1 ma. meter, as the amount 
of current used by the 30 type tube with 
no signal is only about 0.1'ma. and less than 
0.5 ma. for a strong local signal. This meter 
serves as a tuning meter and also enables 
one to compare signal strength and percen- 
tages of modulation of various stations. Low 
percentage modulation gives a good meter 
reading, but a low speaker volume, and vice 

-30 

.001 
MFD 

a 
MFD. 

+'c - 
3V. A° 45V. 

LC 

1-4 
CC a 0/- 
Li Ó 
tY 

-30 

-A- 

200,000 
OHMS 

y 

50,000 
OHMS 

-B- _A+ 

AU DIO 

L 

o 

14 
Q 

MFD VOL.CONTROL 

TO R.F 
OR I.F 
GRID 

RETURNS 

A.V.C. BATT, 
45V. + 

versa. I believe this a.v.c. could be used on 
any sensitive battery set and requires only 
one 50,000 -ohm potentiometer, one % mfd. 
by -pass condenser and one separate 45 -volt 
block of B battery. 

To adjust, tune where there is no signal 
and vary potentiometer to obtain maximum 
sensitivity as judged by the highest noise 
level. The exact point will vary with differ- 
ent tubes, but for a given tube will always be 
the same. 

JOHN M. WELLS, 
Moosemin, Sask., Canada.. 

The Service Bench. 
(Continued from page 369) 

lead, with very good results. This is much 
easier than making a new transformer in- 
stallation. Care should be observed in using 
resistors with ample power dissipation. 

"The easiest way to adapt the set to 
standard tubes is to vary the heater resistors 
until the voltmeter reading shows slightly 
less than 2.5 volts. This is more simple 
than calculation. (I am still replacing type 
01A's in battery sets with modern 2 -volt 
tubes, I usually charge $2.00 for changing 
the sockets and rheostat if a new set of 
tubes is purchased. This fee, together with 
the profit on the tubes, nets me about $5.00, 
which is fair value.) " -H. D. Hooton, Radio 
Service Company, Beech Hill, W. Va, 

Glenn Ellsworth, of Veronia. Oregon, has 
run into similar difficulties, while his treat- 
ment is somewhat different. He refers spd= 

"What- Oki 
Holder of ALL records 
-takes the cup for su- 
perior performance on 
Every Test. 

No wonder they out -perform and 
out -wear so- called "just -as- good" 
fixed resistors. Service glen take 
note: Specify Centralab. 

FIXED RESISTORS 
CENTRAL RAD IO LABORATORIES 

MILWAUKEE, WISCONSIN 

BPtfer. ;gEl on our.Cisl li 
Will Pa,y l Iou Seruct Coupon 
RADOLEK CO., 212 Canal Station, Chicago 
Gentlemen: 7 :ease send me the Profit Guide, 
I am a Denser D Serviceman Cl 
I operate from Shop or Store ; from Home O I own the following Test Equipment 

My training and experience 13: 

Name 
Address 
City State RAla O LE K 
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I wantYOU to try 
this remarkable Set 
now -at my expense! 
H.D.LUDWIG PRESIDENT 

Fordson's New 6 -Tube 

Goldentone Actually 

Outperforms THREE 

Costly 12 -Tube Sets 

SELLS AT LESS THAN $12 

Put the n 1934 model Goldentone 
Superheterodyne i home 

30 days test under our TRIAL l'or 
ffer! Test and compare it for die - 

tance, for tone, for s 1 ctiaitY. Room 
for rouren 1 why others write: ' Out - 

forms expensive 12 -tube sets!" 

Yet LLho dealer's discount price for 

the 6 -tube chassis d 
can offer is only $11.9. We 

offer you this remarkable velue 
only beese we eote eu 
of p radio engineering 
:md production l and 
experience n the one 

d - q hous ehold 
ldi c tt th r's 

price on the complete set, 
ready to play. including 6 
latest type tubes and beau - 
iful hand- finished cabinet. 
It aitt anaz B . RernPm- 
berl- prices 

are 

send for it today! 
Jac: Trainor, New Mexico says' 
"Goldentone gives as muell 
volume 

ons Cron ya$10012 
-tub 

ou sac, 
doing 

'tor 
radio 'hat. Henri 

Ford did auto iodostry, cat 
how cheap but ho,, Good." 
AI. 9dkine, W. Va. 
vriller: Outperformed 12- 
tube set in very way. 

Goldentone Superheterodyne 
1934 features: 

Automatic volume control; 
tube; tone control; selective, 
sensitive; coast to coast; 540 

o to 1750 kilocycles; gets 
police calls. 

FRL 

6 -tube chassis & $17.95 
dynamic speaker 

BATTERY MODELS 2, 6 & 32 volt; 
LONG WAVE ''2 00.2000 meter; (export); 
CAR RADIO 6 -tube all- electric: one - 
niece: airplane dint Installe 30 mine. 

Runil price $49óo. Getdeeirr'edie- 
aaint! 

Make More 13e my äentln 
hon`d óynré äó`ne 

Money pass ñá. Two mar a ruenre 
and your cards (name imprinted) all FREE. 

Without obligation I will send you literature 
vhich completely describes these wonderfu 

dio bargains in detail. Costs are going up 
ilea a post card or the coupon Direct to me NOW 

I H. D. LUDWIG, President, FORDSON RADIO MFG. CO. I 

I Dept. D, 11701 Liraeis, Detroit, Mich. 

Send me the FREE descriptive literature at once 

Name 
I 

-J 

FRE E- 116 -Page 

Radio 

and Short -Wave 

Treatise RADIO 
SHORT 
WAV E 
.TREATISE 

r' DOC ttawQuip 
fWfltDMOO 
R&D IOTRiCIAN5 

PGDIO DEAL R5 

dNDfrPfaatNfFPS 

't.gl 'dl PCo. 

100 New Radio 
Hook -Ups 

1000 Illustrations 

Avail yourgalf now of the ccoor- 
tunrte of receiving our FREE -Radio 
and Short Wave Treatise. 116 
olid pages of useful nforma- 

tlon radio items diagrams 
and illustrations. iseoitiyely the 
grestlse hook -mec t NOT JUST 
ANOTHER CATALOG. 

with 
o, n 

large atioeiol section with val ble 
enfermetion t found ywhere 
Ice. PARTIAL LIST OF CON- 

TENTS: Fundamental - 

les of Radio -Ohm's Law - 
Discussion of New Tubes-Con- 
structing a "Triole-Twin" Am- 
pliner -All about Superhetern. 
dynes- Eliminating Man -Made 
Static -Constructing a Two - 
Tube Short-Wave "Globe -Trot- 
ter" Receiver --- $3.00 Prize 
Suggestions -Radio Kìnks,eto. 

EWRITE TODAY. ENCLOSE 4 CENTS FOR 

POSTAGE. TREATISE SENT BY RETURN MAIL. 

RADIO TRADING COMPANY 
92 PARK PLACE NEW YORK 

METAL -WORKING 

LATH E 
Precisi squipm. nt for the 
mall shop. Now - d,f!ons and 

manufacturing ña`nonI egL1 
orkiug u 

I Conmletq stai 
be with ronmow,a alide -rest. enmbina- 

i, 'erval iu' -n late una chuck and toil canter; 

! . .sing; 
24 length o rail. lúned murene 

f O. D. I. :ü d -t, r ing alone. 
At I 

I :.no, sanding, 
., I.. )' t r:.es. Order from dt BR and have 

r 120 B 
New DYok 

r rrrlhN MaGHINc & TOOL CO., Dan. N-5 

cifically to the Sparten model 301, and his 
notes apply equally well to receivers using 
either the -81's or -80 rectifiers. 

"On inspecting the receiver, we found all 
voltages to be practically normal. The 
volume, however, was very low and accom- 
panied with considerable noise. Oscillation 
was apparent over a section of the volume - 
control adjustment. 

"The noise was found to be caused by a 
leaky 1 mfd. by -pass condenser in the r.f. 
amplifier. Low volume and oscillation were 
traced to an open primary in the plate dr- 
circuit of the first r.f. tube. 

"In another instance we found one of 
these receivers -with a type -80 rectifier tube 
-sadly in need of new tubes. We are about 
one hundred miles from the nearest source 
of supply, local dealers not stocking the 
Cardon tubes. An emergency repair was 
made by inserting suitable resistors in each 
leg of the power -tube filament leads and 
using -45's. 

"They worked as well as the fifties, and 
thus encouraged, we rewound the r.f. fila- 
ment winding for -27's, lowered the power - 
tube filament voltage to 2.5 volts (by re- 
moving turns) for the -45's, and made the 
indicated tube substitutions. The set worked 
satisfactorily without making any further 
alterations." 

A few bouquets are handed the Sparton 
Equisonne circuit by Carl H. Tonsfeldt, 
Ogden, Iowa, and he suggests only one par- 
ticular caution in the operation of the bat- 
tery models 49 and 39. 

"Be sure and match the tubes in the radio - 
frequency unit. These tubes are connected 
in three pairs of two tubes each, each pair 
being connected across the full 6 -volts of 
filament battery. The tubes in each pair 
should be carefully matched for filament 
consumption. I plug a set analyzer into 
one of the paired sockets, a tube in the 
other, and of course a tube 'in the analyzer - 
switching tubes until I obtain three pairs 
showing the same filament IR drop. Then 
insert the tubes in the receiver, tune in a 
distant station (or a loosely coupled oscil- 
lator) and shift the tubes, in pairs, until 
best reception is obtained." 

A Simplified "Short" Tester 
Boiling down the tube short- circuit indi- 

cator to its ultimate simplicity, Allen James, 
of Brooklyn, N. Y., evolves the circuit 
shown in diagram. The arrangement con- 
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"Best for Every Test" 
New Model 401 

MULTITESTER 
A Leader in Design -A Champion in 

Performance -A Winner in Price -' -i PRICE ONLY 

$15.00 
NET 

Knock - Down 
KIT 

(less batteries) 
Complete with 

Instructions 
Net to Dealers and 

Servicemen 
List $27.50 

The MOI:I'l'iES'l'ER leads because it Will never become obsolete. 
It excels in Performance because it functions more accurately. 

lower 
and 

n that of 
better than nevertheless, the price is 

owe than 
This high -quality instrument 

testers. 

includes a Triple Range Ohmmeter, 
35 to - million hms, ompletely self-contained; a Four Range 

a 
Voltmeter, 0 -5 -50- 250 -750 volts, t 1000 ohms per volt; a Triple 
Range Mitlinmmeter, 0- 5- 250 -750 mils. 
An Automatic :elector Switch i, andy connects to the desired 

and range, at the same times disconnecting the meter from all 
other circuits and ranges. This safety feature prevents short circuits 
and burn -outs. The meter enplon-ed is a 314" D'Ars vol type 
moving coil instrument. Accuracy within :, percent. tapered 

nensator gives smooth zero adjustment on all ohmmeter ranges. 
The Molliteter is mounted r a attractive, pact, crystalline 
finish ease- 5tá "x6' "u4 ". 

in 
is clearly etched. A set of high - 

grade test prods with detachable alligator spring clamps included 
with Multimeter. 
Assembled, wired and ready- to use $20 net to dealers and eervice- 

List $37.50. 
Send for free data sheets on complete line of test equipment. 

RADIO CITY PRODUCTS CO. 
48 West Broadway Dept. R New York, N. Y. 

$4.50 -IN JUST 5 MINUTES 
YOU ASSEMBLE A 

CONDENSER MICROPHONE! 
AND. its really a. remarkably line 
microphone because of its very ex- 
pellent frequency response range, high 
sensitivity, life -like tone, lack of noise, 
ruggedness, and ease of assembly. 
Cut from solid brass bar stock (no 
heap castings). All surfaces beauti- 

fully lathe- turned. Exactly .002" 
bookplate spacing (no makeshift paper 
gaskets). Automatically correct dia- 
phragm stretching. Beat of all, a 
real professional appearance. Use it 
on that P-A job. Send M. O. $4.50; 
C. O. D. 04.65. Better than you 
expect. or your money refunded. New 
catalog "C ". 

CHRISELL- ACOUSTIC LABORATORIES 
9260 5th Avenue Brooklyn, N. Y. 

C -A9 $135 list 

LEARN RADIO CODE WITH THE 

3 WAY RADIO CODE 
PRACTICE SET 

fully equipped with flashes for 
night signaling- sounder for tele- 
graph code -high pitched buzzer 
for Radio signals. Full direc- 

tions. International Morse code on top of set. Lamp 
& guard detachable. Fits the pocket. An educational toy 
that makes an ideal Xmas gift. Single set, $1.50; Dou- 
ble set, $3.00 (with batteries). Made & backed by an 
old established Radio mfgr. If your local dealer cannot 
supply you write direct to 
M. M. FLERON & SON, Inc., Dept. N., Trenton, N. J. 

Send for our - 
19 4 FREE CATALOG! 

Just off the press - 
Lowest Piices in Years 

Full Line of Radio Parts, Tubes and Sets 
RONWYN RADIO CORP. 

1413 S. Michigan Ave., Dept. 65, Chicago, 111. 

WORLD -WIDE TWO TUBE 
SHORT WAVE RECEIVER 

sists of a 2.5 -volt lamp lighted through a 
15 -ohm resistor tapped every 3 ohms. The 
taps are connected to the prongs of the test 
socket. When a tube is plugged in, a short - 
circuit between any of the elements will 
short- circuit a corresponding section of the 
resistor and the bulb will burn more 
brightly. The location of the short -circuit 
will not, of course, be indicated. But who 
cares? 

As Mr. James observes, "This type of 
`short' tester can be made compact because 
of the few parts needed. 

--'-bushed! Tunes from 15 to 
S0Ó meters. Gets foreign broad - 
e:,s3s, 

polete:, alls, iirpCO- n. 
PLETE RIT (no drilling) with 

75 

clenr bostruction5 to br 
Auild C 

this 
Model. 

nrkab!e 
f nd $tu1.00 

2 bo 

Dey cell 
Balance C.O.D. Satisfaction Guaranteed) . 

Not a toy! Not an attachment! A real, complete 
All -Wave Receiver! 

Harrison Radio Co., Dept. N- 12,142 Liberty St., N.Y.C. 

Universal Model "W" 
The perfected Watch Model Mi- 
crophone-Completely protected - 
Light- Compact -Very sensitive - 
Full quality Performance -A fa- 
vorite for beginners -Only $3.00 
list. 

UNIVERSAL MICROPHONE CO., Ltd. 
424 Warren Lane Inglewood, Calif., U. S. A. 
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PRECISION H F PARTS 
for Amateur, Experimenter and Constructor 

AC SW58 RF TUNER L & TUBE SOCKETS 

These new NATIONAL Isolan- 
tite sockets, designed specifi- 
cally for short -leave service, 
will reduce losses at this point 
to a minimum. Made with 

-convenient prong -guiding chan- 
nel. and in 4, 5, 6 and 7 -prong 
styles. 

RF CHOKES 

MIDGET H.F. 
CONDENSERS 

NATIONAL makes a 
full line of 52 different 
models of short -wave 
and ultra -short wave 
variable condensers. 
All midgets have Iso- 
lantite Stator insulation, no shorted turns, 
constant impedance rotor- connections to 
elimina-e crackle and noise, mechanical 

rigidity and electrical stability. Fully 
Ilisted in Catalog No. 220. 

To those who prefer TRF, the 
ACSW -58 offers extremely low 
background noise and high usable 
sensitivity, together with unequalled 
flexibility and ease of control. The 
thoroughly engineered circuit em- 
ploys five tubes with push -pull out- 
put. A D.C. model, Type SW -34, is 
also available. 

NATIONAL PRODUCTS 

AIR -DIELECTRIC 
SHIELDED PADDING 

CONDENSER 

Almost as small as a wal- 
nut, the NATIONAL 
Air -Dielectric Padding Con- 
denser is designed to replace 
the inefficient mica condens- 
ers commonly used. Isolan- 
tite insulated, and thor- 
oughly shielded, it occupies 
a space 1%4 inches in di- 
ameter and I54 inch high. 
It is described on Page 15 of 
the General Catalog No. 220, 

STANDARD R -39 
FORMS 

These forms are made of 
R -39, the special high- 
efficiency dielectric for 
short -wave work. Reduces 
losses -will not deteriorate. 
Made in 4, 5 and 6 -prong 
models. Fit NATIONAL 
sockets. 

F3 -7 SHORT -WAVE SUPER 
When you see and operate the FB -7 you will under- 
stand why this seven -tube short -wave superheterodyne 
receiver has heroine so popu:ar not only with the ex- 
perienced amateurs, for whom it was designed -but 
with short -wave broadcast listeners everywhere. Two 
stages of high -gain air dielectric tuned I.F. amplifì- 
ation (six tuned circuits) give very high sensitivity 
and selectivity. Class A Pentode audio output assures 
ample volume and quality. Full range 9 to 200 
meters. Our catalog gives all the features -many of 
them exclusive -of this outstanding receiver. 

z 

PRECISION TYPE N 
SHORT WAVE 

DIAL 
One phrase, "Precision 
High Frequency Dial," describes 
the character and purpose of this 
thoroughly engineered product. 
"Precision," because of its accuracy 
makes tuning easy and calibration 
authoritative, and "High Fre- 
quency" because every detail has 
been designed to fit it for this most 

difficult service. Thoroughbred in appearance as well as 
action, it will improve the appearance of your receiver as 
much as it w ill improve the accuracy of your wavemeter. 

FRONT -OF- PANEL -CHANGE 
COIL FORMS AND SOCKETS 

Bring your short -wave receiver up 
to date with coils wound on 
NATIONAL Regular and Band 
Spread Coil -Forms with grounded 

and shielded cast -metal handles, and built -in air-dielec- 
tric padding condensers -as used in FB -7 and FB -X 
Receivers. These forms are made to fit the NATIONAT, 
special 6 -prong front -of -panel coil- socket with aluminum 
shield and external terminal strip. 

TYPE R100 
RF CHOKE 
And complet- 
ing the NA- 
TIONAL 
line of High 

Performance R.F. 
Chokes, the type R -100 is 
particularly effective for 
short -wave receivers. Rat- 
ing: 125 milliamperes, 2% 
millihenries, 50 ohms D.C. 
resistance. 

SEND COUPON 
TODAY 

Clip the coupon below. It 
will bring the NATIONAL 
General Catalog No. 220, 
containing complete infor- 
mation and prices on Na- 
tional radio products. 

NATIONAL COMPANY, INC., 61 SHERMAN STREET, MALDEN, MASSACHUSETTS 
Gentlemen : Please send nie your new 1933 -34 catalog No. 220, giving prices and particulars of NATIONAL 
RADIO PRODUCTS. I enclose 6c in stamps to cover mailing costs. 

Name Address RN -11 -33 
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rJ saved 'z by, 
buyinci direct 

from the 
Midwest 

Laboratories) 

Yes, and 1+ 
gives you 

WORLD-WIDE 
Reception ! 

Near 
FREE 

(ATAd0G 
WRITE . 

TODAY/ 

THO A o satis i e e cus- 
tomers have saved from 3¡ to 

on their radios by buying direct from 
Midwest Laboratories. You, too, can make 
a positive saving of 30% to 50% by buying this 
16 -tube DeLuxe ALL -WAVE radio... finest develop- 
ment of Midwest's 14 years experience as leading radio 
manufacturer. ..at the sensationally low direct- from -labora- 
tory price of only $49.50. You'll be amazed and delighted at its 
super performance ! It brings in broadcasts from stations 10,000 miles 
and more away. Gives complete wave length coderage of 9 to 2,000 meters 
(33 megocycles to 150 IiC). Send for the big FREE catalog today ! 

This bigger, better, more powerful, clearer- and world's finest stations as: DFA, Nauen, 
toned, superseleetive radio has FIVE distinct Germany -REN, Moscow, Russia -EAQ, 
wave bands: ultra short, short, medium, Madrid ,Spain- 12RO,Rome,Italy- VK2ME, 
broadcast and long...putting whole world of Sydney, Australia. Never before so much ra- 
radio at your finger tips. Now listen in on all dio for so little money. Don't buy any radio 
U. S. procrams...Canadian, police, amateur, until you learn about this greatest of radio 
commercial, airplane and ship broadcasts... values. Send today for money -saving facts! 

40 NEW 1934 FEATURES 
Try this Midwest radio...in your own home Automatic SELECT -O -BAND (exclusive 

.for thirty days before you decide. See with Midwest), simplifies short wave tun - 
for yourself the 40 new 1934 features that ing, instantly pointing out wave length of 
insure amazing performance. For example- the station. 
Other features include: Amplified Automatic Volume Control, 16 New Type Tubes, Bal- 
anced Unit Superheterodyne Circuit, Velvety Action Tuning, Super Power Class "A" 
Amplifier, 29 Tuned Circuits, New Duplex -biode -High Mu Pentode Tubes, No -Image 

WONDERFUL Heterodynes, Full Rubber Floated Chassis, Vari- 
FOREIGN RECEPTION TERMS able Tone Blender, Centralized Tuning, 7 KC 

AS LOWAS Selectivity, New Thermionic Rectifier, Totally Sci- 
entifically Shielded (coils and switch catacombed), 
etc. These and many additional features are usu- 

DOWU ally found only in sets selling from $100 to $150. 

WORLD'S GREATEST 
RADIO VALUE 

nE NEaRRYy , 
S. C. - M 
Midwest 16 is 
the finest radio 
I ever heard. 
I have tuned in 
"everything" 
in United 
States, Canada 

and Mexico. Have picked 
up stations in South Ameri- 
ca, England, France, Spain, 
Germany, Italy. Also air- 
plane and ship transmitters, 
police stations, and numer- 
ous "ham" phone and code 
transmitters. 

WILBUR Loam, JR., 
746 Pope St. 

DEAL DIRECT WITH LABORATORIES 
Increasing costs are sure to result in higher radio 
prices soon. Buy before the big advance...NOW, 
while you Can take advantage of Midwest's 
amazingly low prices. No middlemen's profits 
to pay! You save from 30% to 50 %a when you 
buy direct from Midwest Laboratories, .. you 
get 30 days FREE trial -as little as 85.00 down 
puts a Midwest radio in your home.Satisfaction 
guaranteed or your money back ! FREE catalog 
shows sensational radio values. Write TODAY. 

UP 
TO I/ O 

MIDWEST RADIO CORP. 
DEPT. 347. - CINCINNATI, OHIO, U. S. A., 

Established 1920 Cable Address Miraco. ABC 5th Edition 

De/uxëAudiforiursi P've 
SPEAKE RAIL 

BIG FREE CATALOG 
The 24 -page catalog -how,, above pictures the per- 
formance curves of this super radio. It illustrates a 
complete line of beautiful. artistic, de luxe consoles... 
in the new modernistic designs. .. priced :o save 
you 30% to 50%. You can order your 
Midwest radio by mail with as much certain- 
ty of satisfaction as if you were to select it per- 
sonally at our great radio laboratories. 
Write for your FREE catalog N O W! 

RUSH THIS COUPON FOR 
AMAZING 30-DAY FREE TRIAL 
OFFER AND NEW 1934 CATALOG 

MIDWEST RADIO CORP., AGENTS! 
Dept. 347 Make Easy 
Cincinnati, Ohio. Extra Money 
Without obligation on my part send me Check Here 
your new FREE 1034 catalog. and corn- for ¡- 
plete details of your l:brral 30 -day Details !J FREE trial offer. This is NDT an order. 

Name 

Address 

City.. 

www.americanradiohistory.com

www.americanradiohistory.com

