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No. 710 
READRITE TESTER 

No. 550 
READRITE 

OSCILLATOR 

No. 410 
TUBE TESTER 

N ow is the time to cash in on the 
widespread public interest that 
is being aroused by the sensa- 

tonal Radio Prosperity Campaign. 
And you, as a Radio Service Engineer, 
can cash in best by using the Readrite 
testers shown here. They will make 
money for you and save you money! You 
can afford to standardize on Readrite in- 
struments. They are popularly priced. 
They enable you to make more calls at 
less cost per call ... they make it easy for 
you to meet every servicing requirement .. . 

they withstand the hardest kind of use and 
abuse ... they insure that your equipment 
dollar stretches much farther. 

No. 710 READRITE TESTER 
This all- purpose tester fills every need of both the ex- 
pert service man and the beginner. It is designed for 
the testing of new and old radios. 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, sup- 
pressor grid and screen grid is quickly and accurately done. Plate current, 
filament volts, line and power supply volts, resistance and continuity are 
measured. Battery is used for continuity testing of transformers, chokes, 
etc. Handles most advanced circuits and newest tubes. 

The No. 711 Readrite Tester is the same as the No. 710 except that it is 
equipped with the new' Triplett D'Arsonval Volt -ohmmeter, which has 1000 
ohms per volt resistance. The readings are 0- 15 -60- 300 -600 - --0 to 300,000 
ohms. Ohmmeter reading is secured with the 4% volt battery, which is furnished. 

No. 550 READRITE OSCILLATOR 
This signal generator furnishes a modulated signal of constant frequency for 
the alignment of all modern radios. It is used to align r. f. transformers, 
check oscillator stage, compare gain in tubes and determine the sensitivity 
of a receiver. 

No. 410 TUBE TESTER 
Used for checking new and old tubes in receiving sets. Simply de- 
signed, compactly constructed, this tester is ideal for both outside 
work and for counter use. A push button provides two-plate cur- 
rent readings for determining the conductance and worth of a tube. 
For those wanting a longer -scale instrument, the Model 416 Tester, 
with a Triplett D'Arsonval Flush Mounted Meter is offered. This 
instrument does not have illuminated dial, but in other respects is 
the same as the No. 410. 

YOUR JOBBER CAN SUPPLY YOU 
See him today, or send the 
coupon for descriptive catalog. 

READRITE METER WORKS 
80 College Ave, Bluffton, Ohio 

TIE IN 
ITH THE NEW 

PROSPERITY 
CAMPAIGN 

Here's 
Proof of 

READRITE 
Leadership. 

Write 
for your 

copy 
TODAY! 

BB .10Y E x or twe1G 

s. 

READRITE METER WORKS, 
80 Coil ye Av:.. 
Bluffton. Onio 

Gentlemen: 
Send me catalog on Readrite Instrument No. t 

as well as folder giving proofs of Readrite Leadership. 

Name 

Street Address 

City Stag 
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HE hand that turns this knob is ruler of the world's weals 
entertainment. A twirl of this SCOTT dial commands the music of dance bands from 
London or Paris -direct. It brings symphonic concerts from Germany or opera from 
Rome -direct. It decrees that Spanish tangos, South American rhumbas, or the wild 
laugh of the Australian kookaburra bird be heard with natural fidelity of tone in the 
quiet comfort of your home as far as 10,000 miles distant. 

This is the hand that tunes a SCOTT ALL -WAVE Deluxe Radio Receiver! For 
this mighty radio gives any hand command of the most startling power ever built into 
a receiver. Power that is derived from the conscientious craftsmanship of trained 
technicians who build this instrument to most precise standards in one of the finest - 
equipped radio engineering laboratories in the country. So fine is this receiver that its 
advanced 12 -tube circuit is positively guaranteed to give consistent reception of sta- 
tions 10,000 miles or more away, to cover the entire range of wave bands from 15 to 
550 meters, to serve without breakage or failure of any part (excepting tubes) for a 
period of five years, and to fully satisfy you on a 30-day free trial, or your money will 
be refunded. 

But that alone is not enough to make this truly "The World's Finest Receiver." 
There are other all -wave receivers capable of reception of foreign stations. The greatest 
point of superiority in a SCOTT ALL -WAVE Deluxe is the quality of its reception. 
It has smooth sureness of tone that makes the listener feel perfection ... and laboratory 
tests prove the justness of this feeling by scientific demonstration that SCOTT ALL - 
WAVE Deluxe reproduction varies from actuality in a degree so fine as to be undetect- 
able by the human ear. 

It is this quality of superb tone that makes the SCOTT ALL -WAVE Deluxe as 
valuable for hearing broadcasts from stations nearer home as for reaching out thou- 
sands of miles for foreign stations. Its superior selectivity enlivens your dials with 
dozens of stations that cannot be received by less able radios. 

If you are tired of ordinary radio reception restricting you to a limited number of 
domestic stations ... if you thrill to the thought of hearing the delightful programs 
direct from foreign lands ... if you would like to listen -in to exciting police calls from 
all over the U. S. A., hear airplanes talking to their landing fields while aloft, or 
eavesdrop on wireless telephony amateurs ... if you love music and crave to have it 
reproduced with all the richness of actuality ... you need a SCOTT ALL -WAVE 
Deluxe . .. and you will delight in ruling the new and more pleasurable world of en- 
tertainment it represents. 

Every claim of SCOTT superiority is supportable by proofs. Send the coupon 
for them NOW! 

h of 

E. H. SCOTT RADIO LABORATORIES, INC. 
4450 Ravenswood Ave. Department Ti -113 

SCOTT 15-550 METER 

ALLL 
WÂVE/ 

Chicago, Ill. 
WL 00 OtIL PANT 

RADI 

Satisfaction 
As Expressed by Scott Owners 

From every state in the U. S. A. and 91 foreign countries, 
has come to us the expression of satisfaction and pleasure 
experienced by SCOTT owners in the operation of their 
receivers. There is not room here to reproduce even a 
small representative number of those enthusiastic com- 
ments. But here are two that are typical of the way in 
which this receiver is appreciated in every part of the world. 

Enjoyable Reception in Bad Location 
Perhaps you recall that you warned me that I was in a 

bad location. Well even in this location I have tuned in 
England, Spain, France, Germany, Italy, Venezuela, 
Colombia, Canada and of course, a number of the U.S. 
short wave stations. When I say tuned in, I mean with 
enough volume and clarity to sit back and enjoy the 
program. 

I have had a number of sets but I believe that the Scott 
is the finest Radio that I have ever owned. 

L. C. Miller 
Atlanta, Gia. 

His First Testimonial Letter 
I have never had much faith in these enthusiastic letters 

that manufacturers receive from owners of their products 
and which they show to prospective buyers. And yet, here 
I am writing just such a letter, my first I assure you. I take 
off my hat to you. Your radio is without doubt the finest 
I have ever handled. For 12 years I have made practically 
every new circuit myself and have owned most of the 
nationally known sets. None of them have even been in 
the Deluxe class. All stations come in just the same. Your 
fading device is _perfect. The tone is so far ahead of every- 
thing else that I am planning to build my Scott into my 
new home. 

Mr. K. G. Pfeiffer, 
Piggott, Arkansas 

SEND THIS COUPON 
For All Details and Proofs! 

E. H. Scott Radio Laboratories, Inc 
4450 Ravenswood Ave., Dept.N113 Chicago, Ill. 
Send me at once, without obligation, all particulars 
regarding the SCOTT ALL -WAVE Deluxe, including 
performance PROOFS and technical data. 

Name 
1 

Address 

Town State _ 
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McMurdo Silver now presents 

259 

MASTERPIECE II 
Designed especially for Admiral Byrd, 

'Name on request. Neither this uni- 
versity nor Harvard has a commer- 
cial interest in McMurdo Silver, Inc. 

.1v, ä r.tIr 
.. . Ì.+i 

Ì."7t.E'4MajW1 

Here are illustrated the Master- 
piece II Super speaker that de- 
velops 4 times the power output of any other ... and 
the slightly smaller "auditorium" speaker usually 
furnished by custom set makers. Either is furnished 
optionally with Masterpiece If. 

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

from specifications developed in col- 

laboration with the research and engi- 
neering departments of Harvard and 
another great eastern University. 

Admiral Richard E. Byrd, U.S.N., asked Dr. McCaleb of 
Harvard University which radio receiver would be best 
for his next Antarctic expedition. 

In substance, Dr. McCaleb replied, "McMurdo Silver's 
Masterpiece, with certain additions." 

Immediately, the engineering department of Harvard 
made certain suggestions to Mr. Silver, as did the engi- 
neering research department of another great eastern uni- 
versity, to produce, for Admiral Byrd, the greatest, most 
complete, most thoroughly able all -wave radio receiver the 
world has ever seen. Masterpiece II is the result. 

The specifications of Masterpiece II, as you can readily 
see, promise a quality and extent of performance often 
dreamed of, but never seriously considered as either prob- 
able or possible of attainment. Yet, Masterpiece II actually 
meets them, to the letter, and its performance, very con - 
clusively asserts the fact that an entirely new era of 
transoceanic radio reception has been born. 

Duplicates of Masterpiece II ... exact duplicates of the 
very receiver that is going into the Antarctic with Admiral 
Byrd, are now available. 

A completely descriptive, fully illustrated book will 
gladly be sent upon receipt of the coupon below. 

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 Broad- 
cast and entire Short Wave range 
yet single 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 
easier than broadcast tuning. 

3 air -tuned intermediate stages. 
Most accurate intermediate am- 
plification ever developed. 

Sensitivity better than Y micro- 
volt absolute average. 

Interstation noise suppressor ad- 
justable to exact location require- 
ment. 

Automatic volume control holds all 
stations 20 microvolts and up at 
constant volume to the ear. 

Selectivity absolute 9 Kc. 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 output, 15 watts. 
Automatic and manual tone con- 

trols. 
Special impregnation for tropical 

climates. 
Built -in beat oscillator for easy 

finding of S.W. and weak broad- 
cast stations. 

Chromium 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 absolutely 
satisfied -no questions asked. 

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

Name 

Street 

Town State 
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l'll TrainYou Quickly for RADIO'S 

LEARN AT HOME 
Otinfraidriddialharttiaire 

MY BOOK, "Rich Rewards in 
Radio," gives you full informa- 

tion on the opportunities in Radio 
and explains how I train beginners 
at home to become Radio Experts and 
how I train experienced service men 
for better Radio jobs- better pay. 
It's free. Clip and mail the coupon 
NOW. Radio's amazing growth has 
made thousands of fine jobs which 
pay $40, $60, $75 a week. Many of 
these jobs lead to higher salaries. 
Radio -the Field with a Future 

Once or twice in a man's lifetime 
a new invention starts a new busi- 
ness. You have seen how the men 
and young men who got into the auto- 
mobile, motion picture, and other in- 
dustries when they were started had 
the first chance at the big jobs -the 
$5,000, $6,000 and $7,500 a year jobs. 
Radio offers the same chance that 
made men rich in those businesses. 
It has already made many men inde- 
pendent and will make many more 
wealthy in the future. You will be 

H ERE'S PROOF 
kae.oe Each Month 

"I spent fifteen Years as traveling salesmen 
and was making good money but could sec 
the opportunities in Radio. Believe n I 
am not sorry. I hare orate more than $400 
each month and it really was your t urse 
that brought me to this." -J. C. Dahisread, 
Radio Sta. KYA, San Francisco, Cal. 

Radio Service Man Doubles Salary "I spout 15 years building and repairing 
Radios, but felt I could refresh ray memory 
and learn about developments I had ver - 
looked. Upon completion, I was appointed 
Service Manager of Parks & Hull. and was 
immediately repaid for the cost and time spent intudy. I give the N.R.I. full credit for my 
success in the Radio Field. It immediately 
increased my earnings lori?. " -J. E. Mc- 
Latrine. 1511 Guilford Avenue. Baltimore, 
'Maryland. 

Sc.. a Year Extra in Spare Time 
"Although only doing spare time Radio 
work, I averaged about $5pn extra a year hi 

addition to tuy regular laconic. My t 
staple and that of hundreds of other N. R.1. 
graduates should r skeptical per- 
son ,f the superiori ty 

any 
training." 

-Edward 11. Fawcett, Slough (toad, Ladner, 
B. C.. Canada. 

*SS to $75 a Week 
"1 am in the radio service business for 
myself, -here it is pnsnible for me to 
make $50 to $75 a week. Service work 
has increased because people. who in 
normal times would buy a new Radio, now 
are contented to have the old one pepped 
up 

ooklyn, \ . -Bernard 
Y. 

Costa, 150 Franklin St., Br. 

kicking yourself if you pass up 
this once -in -a- lifetime opportu- 
nity for financial independence. 
Many Radio Experts make 

$40, $60, $75 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 devel- 
opment. Men with the right 
training -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 service men 
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 ma- 
terial, which you should master 
quickly, for doing 28 Radio jobs 
common in most every neighbor- 
hood. Throughout your Course I 
will show you how to do other re- 
pair 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 
N. R. I. men in their spare time. 
G. W. Page, 110 Raleigh Apts.. 
Nashville, Tenn., wrote me : "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 fee before they grad- 
uated. 
Get ready for lobs like these 

Broadcasting stations use en- 
gineers, operators, station managers, 
and pay up to $5,000 a year. Radio 
manufacturers employ testers, in- 
spectors, foremen, engineers, service 

Hroadcasting 
Stations employ 

trained men continually 
for 

jobs paying up to 55,000 a year. 

rove Bid 
gat opportun field of by MY course- Idea -le 

You Get Practical Experience 

I Will Give Yau Special Radio 
E4uipmerrt Without Extra Charge 

1 y ourse is not all theory. I'll show 
you how to use my special Radio equip- 
ment for conducting experiments and building circuits which illustrate impor- tant principles used in such well -known 
sets as Westinghouse. General Electric. 
Philco, R. C. A., Victor, Majestic, and others. You work out with your own 

hands many of the things 
you read in our lesson 
books. This 50 -50 meth- 
od of training makes 

learning at home easy, 
interesting. fascinat- 

ing. intensely pras- 
tical. 

With N. R. I. equipment you learn to 
build and thoroughly understand set 
testing equipment -you can use N. 
equipment in your spare -time service 
work for extra money. 

act! MAIL COUPON Today - - - Get The facts About 
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GOOD Spcirelime and Full TimeJobs 

TO MAKE MORE MONEY 
m 1/lake s 4tO, s 6 0, $ 75 a i/leek 

28 MONEY 
MAKING HINTS FREE 

Mail Ibr 4u01.0 . I'll , mi You 
my valuable t-paur rrbv'rurr' li 
Tested )tetho,t: for Making 1?xtrn ?I I'll dt, It in prove that 
to tmderaeod anti p t n"' 

. ... 

you r se It 
That you can do 
it. nao. Mail 
rt upnn. 

..1 

Spare time set servicing pays many 

N.R.I. men $5, $10, $15 a week extra, 

Full time men make as much 
as 

$40. Eco, $75 a week. 

Loud Speaking itnd Public Address 
dio 

t is another growing Rn- It offers many coon ,.y . making opportunities to trained men. ._... 

Radio factories employ testers, in- 

spectors, foremen ens upers, 
service- 

A 

men, for lobs paying 
year. 

men, buyers, and managers for jobs 
paying up to $6,000 a year. Radio 
dealers and jobbers (there are over 
35,000) employ service men, sales- 
men, buyers, managers and pay up 
to $100 a week. Radio operators on 
ships enjoy life, see the world, with 
board and lodging free, and get good 
pay besides. 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. 
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 dur- 
ing your spare time. You don't have 
to be a high school or college gradu- 
ate. My Course is written in a 
clear, interesting style that most 
anyone can grasp. I give you prac- 
tical experience under my 50 -50 
method of training- one -half from 
lesson books and one -half from prac- 
tical experiments with equipment 
given without extra charge. This 
unique and unequalled method has 
been called one of the greatest devel- 
opments in correspondence Radio 
training. N. R. I. pioneered and 
developed it. It makes learning at 
home easy, fascinating, practical. 

Television, Short Wave, Public 
Address Systems Included 

There's opportunity for you in 
Radio. Its future is certain. Tel- 
evision, short wave, public address 
systems, police Radio, automobile 
Radio, aircraft Radio -in every 
branch, developments and improve- 
ments are taking place. Here is a 
real future for thousands and thou- 
sands 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'ont what Radio offers you 
Get my book AT ONCE 

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 hundreds 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, bet- 
ter paying work. It tells you what my 
graduates are doing and making, what 
Radio jobs 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. ACT NOW. 

J. E. Smith, President 
Dept. 3MR 

NATIONAL RADIO INSTITUTE 
Washington, D. C. 

I have doubled 
and tripled the 
salaries of many. 
Find out about 
this tested way 
to BIGGER 

Al 
FILL OUT AND MAI 

THIS 03U PO 

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

Dear Mr. Smith: T [cant to take ad- 
vantage of your Special FREE Offer. Send 
me your reference book "28 Tested Methods 
for Making Extra Money" and your book 
"Rich Rewards in Radio," which explains 
Radio's Opportunities for bigger pay and 
your method of training men at home in 
spare time. I understand this request does 
not obligate me. (Please print plainly.) 

Same Agc 

Add rum 

City State IJS-1 
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The Editor 
J' HE principles of operation laid down 

by the National Industrial Recov- 
ery Administration form a foundation 
upon which the radio industry will find 
a footing for pulling itself out of the 
mire into which years of progressively 
unreasoning selfishness has caused it to 
slip. These principles, if adhered to 
strictly by manufacturers, jobbers, deal- 
ers, servicemen and the public them- 
selves individually, will result in a busi- 
ness situation where radio equipment 
can be manufactured honestly at a de- 
cent profit, where the trade can exist 
on a self- sustaining basis without re- 
sorting to price cutting or other "gyp" 
methods and where the ultimate con- 
sumer is no longer lured to part with his 
money simply on a price basis for the 
purchase of goods that do not embody 
the best technical improvements of the 
science. 

* * * 

The "unreasoning selfishness" 
I speak about has led, among 
manufacturers, to the policy of 
overproduction of radio mer- 
chandise to sell at a price lower 
than their competitor's even if 
such a policy leads to cutting 
down on engineering, sales and 
advertising budgets. This, in 
many cases, has resulted in a 
large financial loss for the manu- 
facturer, a slackening of sales 
due to elimination or cutting 
down of advertising to an inade- 
quate basis and a complete de- 
moralization of sales forces. It 
has thrown workers in the radio 
industry out of employment all 

RADIO NEWS FOR NOVEMBER, 1933 

to You 
sales; it also insists that salesmen get 
a living wage. 

* * * 

THE NRA tells the radio -minded pub- 
lic to buy only those products manu- 
factured and sold under these reasonable 
standards. It therefore becomes the 
duty of every purchaser to be sure that 
the radio apparatus they buy is manu- 
factured and sold so that the workers 
who produce and sell them will be able 
to make an adequate living and so that 
the industry will be able to continue 
on a respectable basis. No one really 
wishes to purchase goods manufactured 
by a failing concern or through sales 
agencies that use disreputable methods. 

* * * 

IF the radio industry as a whole, the 
manufacturing forces, sales forces, ad- 
vertising forces and the consumer, will 

appreciation; excerpts of which follow: 
* * * 

"SoME two or three years ago the 
policy and make up of your journal 
did not altogether suit the average Aus- 
tralian listener and reader but I can 
certainly assure you now that your pres- 
ent policy finds widespread satisfaction 
in this part of the globe. Considering 
the high price we now pay for the 
magazine (65c in your currency) and 
that we buy it, is sufficient cause for a 
good deal of pride and achievement on 
your part. I feel in duty bound to 
enclose these few words of thanks and 
perhaps encouragement for all the good 
radio fare provided in your splendid 
magazine." -Ivan R. Hodder, Eromanga, 
Grenorchy, Vic.. Australia. 

* * * 

WISH to express my appreciation 
of the RADIO NEWS which I have 
now taken for six months. While 
I consider the Wireless World 
the best weekly from the point 
of view of an English book, there 
is not a monthly magazine on 
the market that anywhere ap- 
proaches RADIO NEWS for value, 
technical information and ar- 
ticles of general interest to the 
radio minded. There is not a 
shilling's worth of interesting in- 
formation to be had anywhere 
that equals RADIO NEws." - 
J. H. Slater, Bradford, England. 

* * * 

"I SURE appreciate the con- 
tents of RADIO NEWS, they help 
immensely. As an experimenter 
and serviceman I realize I could 
not do without RADIO NEWS' 
help. " -H. L. Taylor, Galt, Can. 

* * * 

"I READ everything that I can get 
my hands on that has anything about 
radio in it and I can honestly say that 
RADIO NEWS is far ahead of any maga- 
zine that I have read. There are but 
two things that could make it suit me 
better and that is put in more diagrams 
and service data for servicemen. The 
second thing is I believe RADIO NEWS 
should really be printed twice a month 
instead of once a month." -Frank C. 
Mannon, Maxwell, Nebraska. 

* * * 

"I HAVE been reading the `NEws' for 
more than two years. Every month I 
find something I need in it and just 
keep on getting it. But now your DX 
numbers, oh boy, am I glad I am get- 
ting it. " -E. A. Hering, Harrisburg, Va. 

* * * 

"BEING a commercial radio operator 
and regular reader of RADIO NEWS, I am 
very pleased to know that attention is 
being paid to the commercial Op in your 
magazine. Your QRD column, devoted 
to the commercial Op, is very interest- 
ing." -Karl Scheiern, Edmore, Mich. 

"I 

along the line and its ultimate 
result is industrial suicide! And 
cut -throat competition in the retail trade 
has been doing its best to hasten the 
demise! 

* * * 

And now the NRA comes along point- 
ing out with a steady finger, the path of 
reason, to make radio successful along 
with all other industries and to set its 
feet on the bedrock of reasonable prin- 
ciples of manufacture, sale and purchase. 
It tells the manufacturer to make real 
apparatus that will give the public the 
real benefits of this wonderful science 
that can do so much more to add to 
social safety, education and entertain- 
ment. One of the things holding up tele- 
vision is the feeling of despondency that 
does not allow for the necessary re- 
search in pushing the already good 
scientific start made in this field. The 
NRA tells manufacturers to include in 
the price of their goods a sufficient 
amount for paying living wages and for 
advertising their goods honestly and 
adequately. It tells manufacturers to 
play fair with their consumers, their 
employees and themselves. 

* * * 

AND it tells the dealer to handle only 
those products which are manufactured 
along such lines; it tells them to sell 
these products at a fair price without 
resorting to unfair methods in making 

insist on these reasonable principles, 
everyone will be benefited and still 
greater advances will be made in this 
science. We believe that everyone will 
give their wholehearted approval and co- 
operation to the NRA both in spirit 
and in deed. Everyone must cooperate! 

* * * 

RADIO NEWS whole -heartedly endorses 
these principles and has already signified 
such endorsement by signing the pub- 
lishers' code, the provisions of which 
are being carried out fully. Our read- 
ers can co- operate with us by telling 
their friends and acquaintances about 
RADIO NEWS and the service it has al- 
ways rendered to all classes of radio 
readers. 

* * * 

KENNETH HARKNESS, the well -known 
designer of American radio apparatus, is 
now in England and writes us that 
radio in that country is picking up. The 
industry is establishing itself on a firmer 
basis. The photograph reproduced on 
this page shows the great radio show 
recently held in Olympia Hall, in Lon- 
don. Many new developments were 
features of this show. 

* * * 

COMING over the Editor's desk this 
month are a number of letters from our 
readers with suggestions and words of 
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. . . say these 30 
Leading Radio 
Manufacturers 
.. 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 
DAYRAD DeFOREST 

ECHOPHONE 
FADA GREBE HOWARD 

HAMMERLUND 
KENNEDY KOLSTER LYRIC 

MAJESTIC PHILCO 
SANGAMO ELECTRIC 

SENTINEL SHELDON 
SILVER -MARSHALL 

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 30 manufacturers 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 n, every- 
where - but to oll men who want to get some- 
where in Radio. 

This message approved by the above 
thirty Radio Manufacturers. 
Copyright 1933 by R.T. I. 
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LET THESE ENGINEERS RIGHT 

FROM THE HEART OF THE BIG 

RADIO INDUSTRY 

Ncd- Numf, fur 

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 . 

jobs which give steady work atgoodpay, 
as a starter; and an early advancement 
to still better -payingjobs,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 a 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. Klemanh, Lisle,lll.,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 1 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 r 7 

Ray D. Smith, President, 
RADIO and TELEVISION INSTITUTE, (R.T.I.), 
2130 Lawrence Ave., Dept. 48,Chicago, III. 

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 Rodio for the 
R.T.I. Trained man. 

Name 

Address - - 

LCity State 
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To Supplement Rather Than Supplant the Teacher 
Radio is bound to have a growing part in American education both for the schoolboy 
and the grown -up. Part of its application will be in the school and another part in the 
home. But to say that radio will supplant the teacher, having all teaching done by a cen- 
tral bureau over the radio, is not held a part of its future. The individual and personal 
touch must be maintained and radio already finds its greatest utility in augmenting the 

teacher's work in special fields 
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efIND ITS PRESENT RELATION TO 

EDUCATION 
Just how far has radio gone as an educational aid in the United 
States? And what are its future potentialities? These and other 
questions, relating to education, are the subject of this article by- 

since popular radio broad- 
casting came into existence, edu- 
cators throughout the United 
States have pondered much over the topic of "edu- 

cational broadcasting." Many intelligent minds -some of 
the greatest in the world -have tried to discover an ideal 
method of presenting educational programs through the 
medium of the ether. Some systems that have been tried 
have proven better than others, but no plan for radio 
education has been, as yet, successful enough to be ac- 
claimed by any majority of educa- 
tional and broadcasting groups. It is 
true that there has been a decided 
lack of harmony between educators 
and broadcasters. Just whose fault it 
is cannot be ascertained. But, ap- 
parently, the greatest rift is confined 
to the ranks of the educators them- 
selves. 

Some educators believe that a cer- 

Samuel K auf man tain portion of the American broadcast 
band should be allocated to educational 
institutions for the purposes of educa- 

tional broadcasting alone. This plan immediately raises 
a hue and cry from other educational quarters to the effect 
that the method has already been tried and proven un- 
successful. 

Many educators agree that any station presenting edu- 
cational programs, excluding others of a general entertain - 

type, is doomed to failure. In this instance it is 
claimed that failure will be measured 
in loss of listeners. 

Networks and individual stations 
throughout the country have often 
expressed their willingness to allot 
time to educational groups and insti- 
tutions for worthy educational broad- 
casts. Many of these offers have 
been accepted. The National Broad- 
casting Company, the Columbia 

ment 

EDUCATORS TO THE PUBLIC 
At left, Dr. Herman N. Bundesen, Chi- 
cago Health Commissioner, an ardent 
radio lecturer. Center, Ernest Hutchin- 
son, Dean of the Juillard Graduate 
School, often heard on the Columbia 
chain. Right, Burton Holmes, famous 
traveler and lecturer, heard over the 
National Broadcasting networks. These 
are three famous educators in every sense 

of the word 
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FROM THE BROADCASTING STUDIO - 
Dr. Walter Damrosch, Dean of American musical conductors, broadcasts to an esti- 
mated audience of more than 6,500,000 listeners in his Musical Appreciation Hours 

Broadcasting System and scores of individual stations are now 
presenting educational programs. In numerous instances the 
time on the air and studio facilities are donated to the edu- 
cators who themselves supply the program material. In other 
cases, the networks and stations conceive and present their 
own educational programs. 

Though everyone is prone to agree that both the educators 
and the broadcasters are sincere in their efforts, it can readily 
be seen that many points of a controversial nature are bound 
to arise under any of the systems that are in use today. 

Some of the Present Activities 
Educators frequently berate broadcasters for not giving 

them enough time on the air; when the time is secured, the 
educators may declare that the allotted hours are not satis- 
factory and the the broadcasters save the more select periods 
for the commercial sponsors who pay for the time. It is on 
this last point that the educators themselves often disagree. 
Some favor daytime hours, while others are anxious to secure 
evening hours. 

For programs conceived for classroom reception, the daytime 
hours are, of course, the only hours to use, while the evening 
hours are best suited for adult educational programs. 

All educators seem to agree that educational broadcasts can- 
not supplant the school teacher in any way. They aver that 
the broadcasts can efficiently supplement the school teachers' 
efforts. The possibilities for radio education seem to lie in 
rural districts which lack the personnel and facilities of the 
big city school boards. 

The Columbia Broadcasting System's 
"American School of the Air" has pre- 
sented regularly scheduled educational 
programs, designed for classroom recep- 
tion, for four successive seasons. The 
National Broadcasting Company's "Musi- 
cal Appreciation Hours," directed by Dr. 
Walter Damrosch, the network's music 
counsel, have won wide acclaim from edu- 
cators and students during the last few 
seasons. Localized educational series, 
such as those presented by the "Ohio 
School of the Air," have proven effective. 
Adults have not been neglected. The 
National Advisory Council on Radio in 
Education, financed by John D. Rocke- 
feller, Jr., the Carnegie Corporation of 
New York, Mrs. C. Cary Rumsey, and 
the American Political Science Associa- 
tion, has presented numerous series of 
educational broadcasts over the NBC 
and CBS. 

The CBS "American School of the Air" 
features such topics as history, geography, 
literature, music, science and current 
events. The programs have been made 
entertaining as well as educational. Text- 
books and outlines have been supplied to 

RADIO NEWS FOR NOVEMBER, 1933 

teachers. These outlines have been ar- 
ranged by grades and suggestions are 
given for visual classroom aids. 

At the start of the past "semester" of 
the "American School of the Air," Wil- 
liam S. Paley, president of the CBS, as- 
serted that the programs were designed to 
stimulate enterprise and individual initia- 
tive on the part of pupils, to supplement 
the work of classroom teachers, to vitalize 
instruction and to enrich the curriculum 
of our schools. 

Diversified Appeal 
Dr. Damrosch's NBC series of "Mu- 

sical Appreciation Hours" is also care- 
fully arranged for successful classroom 
reception. The series is arranged by 
grades and teacher's manuals are printed 
and distributed by the network. 

Although many network and individual 
station educational broadcasts are de- 
signed for classroom reception, the pro- 
grams are also received in homes, institu- 
tions, playgrounds and other points where 

they may prove beneficial. The advantage of radio education 
is that it is not confined to the walls of a school. Every radio 
loudspeaker in the country is, in effect, a master instructor 
bringing knowledge to listeners. 

In addition to broadcasts into schoolrooms. there are many 
educational radio programs that come out of the institutions of 
learning. In an experimental manner, some institutions have, 
from time to time, sponsored broadcast lectures and have given 
actual scholastic credits to radio listeners over wide areas who 
formed huge radio "classes." 

Many schools throughout the country have been equipped 
with radio receivers to receive the numerous educational pro- 
grams on the air. Some large schools are equipped with cen- 
tralized receiving sets which route the programs to all rooms 
of the buildings. Some schools have separate radio receivers 
in classrooms. In other instances, school auditoriums are 
radio- equipped. 

The National Advisory Council on Radio in Education has 
presented several series on timely topics that have been of 
especial interest to adults. These programs, covering many 
topics of psychology and economics, brought to the microphone 
numerous distinguished speakers. 

It was at the third annual assembly of the National Advisory 
Council in New York that eminent educators and broadcasters 
recently discussed the aspects of educational broadcasting. The 
many existing problems were discussed and some solutions 
were offered. 

One of the highlights of the (Continued on page 312) 

-INTO THE COLLEGE 
Air programs carry educational material into this class at Columbia University, 
where teachers are the students and where music is listened to rather than just 

simply being taught 
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COLLEGE COURSES THAT SPECIALIZE IN 

Teaching Broadcasting 
Many hundreds of RADIO NEws readers request information regarding 
college instructions in the various lines of broadcasting. In this short article 
a specialist gives the result of a United States Government survey in this field 

By Cline M. Koon* 

ESS than one American college or university out of fifty is 
offering courses in radio broadcasting and program 
building at the present time, according to replies to an 
inquiry sent out recently by the United States Office of 

Education. Approximately one college out of every twenty 
reports it gives some instruction in broadcasting in other college 
courses, or to voluntary groups of students. Courses in music, 
public speaking, dramatics, English, research, and advertising 
are most commonly mentioned as including units in radio pro- 
duction and evaluation. 

Oglethorpe University, Georgia, has established a school of 
radio broadcasting and grants a degree to students who com- 
plete the course. Western Reserve University at Cleveland, 
Ohio, offers several courses in radio singing, speaking and play 
production. The University of Denver, Colorado, presents 
courses in broadcasting methods, continuity writing, and prin- 
ciples of broadcasting. Kansas State College of Agriculture 
and Applied Science at Manhattan, Kansas, the University of 
Southern California at Los Angeles, and the Municipal Uni- 
versity of Omaha, Nebraska, each offers two courses in radio 
speaking and program building. The following colleges and 
universities each report one course in radio broadcasting: 

Bob Jones College, Lynn Haven, Florida. 
Chicago Musical College, Illinois. 
Cincinnati College of Music, Ohio. 
Georgetown University, Washington, D. C. 
Kansas City- Horner Conservatory, Kansas City, Mo. 
New York University, New York City. 
Pasadena Junior College, Pasadena, California. 
State University of Iowa, Iowa City, Iowa. 
Syracuse University, New York. 
University of Akron, Ohio. 
University of South Dakota, Vermilion, South Dakota. 
University of Wisconsin, Madison, Wisconsin. 

'Senior specialist in Education by Radio, 
U. S. Office of Education, Department of the Interior. 

The topics considered in the courses on broadcasting include: 
voice training, diction, microphone technique, radio writing, 
announcing, speaking, singing, acting, directing, program build- 
ing, analyses of listener reactions. The laboratory work in- 
cludes practice in radio writing, voice tests, program building, 
coaching and broadcasting by qualified students. House -to- 
house interviews to determine what the listener expects is in- 
cluded in one course. The following description,of a course in 
radio speaking will serve to illustrate the nature of the work 
usually done in radio broadcasting courses: 

Radio Speaking 
This course is taught four times during the year. It 

is a general course in the field of radio. Included in it 
is a study of (and then microphone practice of) an- 
nouncing, advertising, public speaking, acting, program 
building, continuity writing; voice training and inter- 
pretation, education, and the writing, or cutting and 
adapting of radio drama. Regular school year. 

College courses in broadcasting are being planned to meet 
the rather widespread demand for instruction in broadcasting 
and program building. Many college students are interested in 
entering broadcasting occupations. Multitudes of other people, 
both old and young, are potential broadcasters since they may 
be on the air occasionally. Teachers also want to acquaint 
themselves with the technique of broadcasting that they in 
turn may give their pupils instruction in this new field. If 
the broadcasting classes actually prepare and present programs 
over the air, it appears that the students derive the additional 
benefit of the intensive effort required to build the broadcasts, 
and that the college derives the benefit of stronger public rela- 
tions. Thus it appears that the colleges which are offering 
courses in radio broadcasting or treating broadcasting in other 
courses are utilizing the rather general interest in the subject to 
vitalize instruction and extend the services of the institution. 
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The How and Why of 

CATHODE RAY TUBES 
For Television and Other Uses 

This series of articles will fill a long -felt need for practical construction 
data on cathode ray equipment. Complete details for making a cathode 
ray oscilloscope and television equipment will be given and the mani- 

fold applications of this equipment discussed 

CATHODE ray tubes are essenti- 
ally devices indicating by means 
of the movement of a spot of 
light on a screen. the 

value of a voltage or current ap- 
plied to the proper terminals. 
Unlike the usual meter, the only 
moving part is a beam of elec- 
trons, which has such little iner- 
tia that there is practically no 
time lag between application of a 

voltage and the movement of 
the spot of light. The power 
consumed in moving the beam is 

practically negligible. The cath- 
ode ray tube may also be 
used as an ammeter by causing 
the unknown current to flow 
through coils, and applying the 
resulting magnetic field to the 
cathode ray tube; the power re- 
quired to move the spot of light 
will then be of about the same 
value as that required by the 
ordinary ammeter, but unlike the 
ordinary instrument, a change in 

the flow of current will be indi- 
cated instantaneously by the 
movement of the spot. These 
characteristic features have 
made cathode ray tubes ex- 
ceedingly useful for many 
purposes. and now that rela- 
tively inexpensive tubes 
which give very good per- 
formance are commercially 
available, the next few years 
will probably see an in- 
creasing use of this instru- 
ment by all persons inter- 
ested in electrical measure- 
ments. 

The electrode structure of 
the first cathode ray tubes 
was similar to that illus- 
trated in Figure 1. In 

By John M. Hollywood 
and Marshall P. Wilder 

these tubes, the electrons were at- 
tracted from the cathode to the anode, 
which was pierced by a small hole. 

Some of the electrons, now mov- 
ing with high velocity, would 
pass through this hole and im- 
pinge upon the glass wall 
(screen) of the tube, where a 
fluorescent light was produced. 
It was found that the electrons 
moved in straight lines unless 
deflected by a magnetic or elec- 
tric field. 

Until recently, in almost all 
cathode ray tubes the electron 
beam was focused to a spot on 
the screen by introducing a small 
amount of an inert gas into the 
tube. Heavy positive ions would 
be formed and collect along the 
beam, neutralizing the space 
charge of the electrons and con- 
densing the beam into a thin line. 
This method had many objec- 
tions. To focus the spot, the 
gas pressure had to be regulated 
by varying the cathode tempera- 
ture; and as the tube became 
older some of the gas would be- 

came absorbed so that the 
cathode temperature had to 
be raised to dangerous lim- 
its, shortening its life. 
Positive ion bombardment 
of the cathode also cut short 
its life. 

When deflecting plates 
were inserted in the tube, to 
which a voltage could be 
connected so that the elec- 
tron beam would be sent in 
proportion to the voltage, 
the ionized gas would cause 
leakage currents to flow be- 
tween the plates so that the 
instrument could not be 

Cathode Tubes in Television 
THE radio public has been hearing and 

reading much about the wonders of the 
cathode ray tube, and particularly of its recent 
application to television experiments which 
have been going on behind the locked doors 
of some of the world's leading laboratories. 
But there has been almost a total lack of 
authentic and practical information on the 
cathode ray tubes themselves; and a complete 
lack of any kind of constructional data on tele- 
vision, laboratory or other apparatus employ- 
ing these tubes. RADIO NEWS therefore takes 
pleasure in presenting this series of articles. 
This first concerns itself primarily with the 
theory and design of the tube. Subsequent 
articles will provide detailed data to enable 
the builder to construct cathode ray equipment 
at home, including television receivers capable 
of reproducing images with a degree of fidel- 
ity and definition never before possible with 
home -made apparatus. 

-The Editors. 

TH 
This t 
the int 

E EARLIEST TYPE OF CATHODE RAY TUBE 
ype of tube provided a beam focused on the screen by 
roduction of gas in the tube, making the cathode adjust- 

ment critical and behavior erratic 

CATHODE 

_ 
III4iIIIi 

ANODE SCREENS, 

FIG.4 
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used as a very high resistance 
voltmeter. Also, the gas caused 
non -linearity, that is, the deflec- 
tion was not proportional to the 
applied voltage. If high fre- 
quencies were applied, the heavy 
positive ions along the beam 
could not move rapidly enough 
to keep the beam focused, and 
the spot would be blurred. And 
in addition, gas would cause the 
screen material to become 
"burnt" or darkened if a high 
intensity spot were kept too long 
in one place. 

Rogowski of Germany was the 
next to improve the tube. He 
added a second anode; a trun- 
cated cone the apex of which 
pointed toward the cathode. 
For the first time the beam 
could be focused electrostati- 
cally in a high vacuum. The volt- 
ages on the two anodes had to be 
in a definite ratio. which sug- 
gested the probability of a gen- 
eral theory of optics for elec- 
trons, paralleling light optics. 

Static Focusing 
Much work has been carried 

on by independent investigators, 
our own (Messrs. Wilder and 
Hollywood are members of the 
engineering staff of the Tele- 
photo Corporation, manufactur- 
ers of cathode ray tubes and ap- 
paratus) resulting in charts from 
which we have been able to de- 
termine the voltages and spacing 
for lenses of any desired focal 
length. As a result we are able 
to project the images of our cathode any distance in vacua; to 
magnify or demagnify; to polarize and refract. 

All good camera objectives as well as microscope and pro- 
jection lenses consist of a series of lenses of different shapes 
and different kinds of glass, the combination resulting ef- 
fectively in a simple lens of one focal strength with most of 
the errors of the corresponding single lens corrected. The 
same is true in the design of electron lenses. In our studies 
a four -lens combination was the result of much work along 
this line and proved, from the viewpoint of simplicity as re- 
gards mathematical calculation and focusing potentials, to be 
the most effective. 

The first of our development models employed electrodes 
supported on wires and glass beads from the press. We found 
the spot focused exactly as calculated, with a predetermined 
magnification. Isolantite rings properly machined were finally 

SCHEMATIC PLAN OF THE 
Figure 2. The diagram shows how operating voltages are 
and the terminals marked "Deflection Voltage." The screen 

be made up to 9 inches if required. Figures 3 and 

AN EXPERIMENTAL MODEL 
One of the earlier models developed by the authors, 
all elements depending upon the glass "press" for 
support. The final model insured accurate spacing 
and more rigid support by using isolantite spacers 

and mounting 
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chosen to support the lenses, de- 
flecting plates and cathode. 

Most screens are applied by 
spraying the fluorescent material 
in powdered form against a 
water -glass binder. The first 
screen materials tried in our ex- 
periments were ground up nat- 
ural Willemite and calcium 
tungstate. These screens, though 
very successful proved not to be 
so brilliant as synthetic Wille- 
mite. The screen material 
adapted is therefore made syn- 
thetically, and produces a bril- 
liant soft yellow light, almost 
white. 

Tubes Available 
The size of the spot is pre- 

arranged and built into the tube 
in the process of manufacture. 
The spot size in our type 342G 
is one millimeter in diameter. 
The focusing characteristics of 
our high- vacuum type cathode 
ray tube remain constant 
throughout the life of the tube, 
and over wide ranges of cathode 
temperature. If a grid is intro- 
duced to modulate the light in- 
tensity, for instance in tele- 
vision work, modulation has no 
effect on the focus or the size of 
the spot, or on its position. 

The 342G has a three inch 
screen and four deflecting plates. 
Two deflecting plates, one of 
each pair, are connected inside 
the tube to the anode, and two 
are free and brought out to 
terminals. A modulating grid is 

also provided. The 343 is the same except for omission 
of the modulating grid, and the use of four deflecting plates of 
which three are free and brought out to terminals. These tubes 
are now available to the public. Others may be manufactured, 
such as 942G, for instance, which is the same as 342G except 
for a nine inch screen. All these tubes are of the indirect 
heater type. The operating voltages are as follows Heater - 
23z volts, 3 amperes; Focusing voltage-72 anode voltage; 
Max. anode voltage -2000; Negative grid bias -0 to 99 volts. 

The sensitivity factor of a cathode ray tube may be given 
as the percentage of the anode voltage necessary for a one inch 
deflection. The sensitivity factor of the Telephoto tube is 
about five percent of the anode voltage per inch deflection of 
the spot for the standard model. With this manner of de- 
noting the sensitivity it is only necessary to know the anode 
voltage in order to obtain a voltage measurement by measuring 

NEW TUBE AND ITS CIRCUIT 
applied. l'oltages to be studied are connected between ground 

on which the image appears is 3 inches in diameter, but can 
4 show two simple circuits for anode voltage supply 
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the deflection in inches, knowing 
the sensitivity factor. 

Certain power pack assem- 
blies are particularly recom- 
mended, such as the half wave 
rectifier and the voltage doubler 
types. The former is simple and 
effective, and the latter is better 
for obtaining high voltages 
without using special trans- 
formers and condensers. Volt- 
age doublers have the drawback 
that two rectifier tubes must be 
used with a separate filament 
winding for each tube. The cur- 
rent drawn from the power sup- 
ply is so small that little filter- 
ing is required. 

Practical Circuits 
In operating these cathode 

ray tubes, the maximum voltage 
recommended is 2000 volts, to 
be applied between cathode and 
anode. A voltage of half the 
anode voltage should be applied 
between the cathode and the 
focusing electrode, and this 
should be variable in order to 
obtain exact focusing. Since 
some purposes require great bril- 
liance but not much voltage 
sensitivity, and other purposes 
demand much sensitivity but not 
much brilliance, it should be pos- 
sible to change the anode voltage 
and focusing voltage simuleane- 
ously over a sufficient range to 
meet both purposes. Also, in a 
power supply for the tube, there 
should be provision for supply- 
ing the heater current. 

Since the current drawn by 
the anode and focusing electrode is a fraction of a milliampere, 
the components of the power supply need not be built for much 
power, and a small filter will be sufficient. In a later article of 
this series, exact information will be given for constructing such 
a power supply from standard parts. 

In studying wave forms of periodic voltages or currents, the 
wave form studied is connected so as to move the spot of light 
vertically, while some additional means should be provided for 
moving it across the screen horizontally at a constant rate of 
speed. If this is done, the wave form of the voltage or current 
as a function of time will be obtained; but if the horizontal 
movement is not at a con- 
stant speed, the wave form 
will be distorted; for ex- 
ample, the peaks of a sine 
wave might be too close to- 
gether on one end of the 
screen and too far apart on 
the other. Also, in order to 
have the wave pattern stand 
still on the screen, it is nec- 
essary to have the horizon- 
tal movement snap back to 
the start always at the same 
part of a cycle of the wave 
form. 

Such a "linear time axis" 
can be provided by means 
of a "sweep" circuit in 
which the voltage across a 
condenser is applied to the 
horizontal deflecting plates 
of the cathode -ray tube. A 
controllable constant cur- 
rent is sent through the 
condenser, charging it so 
that the voltage is propor- 
tional to the time; the plate 
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A NEW CATHODE RAY TUBE 
A close -up of the stem section of the tube pictured 
at the head of this article. This tube provides for 
electron focusing of the beam, the focusing being 
adjustable to concentrate the beam, forming a sharply 
defined spot of brilliant light where it strikes the 
screen. Focusing is accomplished by means of a 

simple. adjustable external resistor 

A HIGHLY EFFECTIV 

current of screen -grid or pentode 
tubes is quite constant over a 
wide voltage range and may be 
used for this purpose. A thyra- 
tron, which is nothing but a hot - 
cathode, mercury-vapor rectifier 
with a control grid, is connected 
across the condenser, and when 
the voltage reaches a certain 
value the thyratron discharges the 
condenser almost instantly, allow- 
ing the cycle to repeat itself. The 
voltage at which the thyratron 
discharges is controlled by the 
grid bias of the thyratron. Such 
a circuit is shown in Figure 5. 

This circuit is really a sort of 
oscillator, in which the voltage 
across the condenser has a "saw - 
tooth" wave form as shown in 
Figure 6. The amplitude of the 
voltage can be controlled by the 
thyratron grid bias, since a neg- 
ative bias will not permit the 
condenser to discharge until a 
high voltage is reached. Increas- 
ing the amplitude in this way 
will also decrease the frequency, 
since the condenser will take 
more time to accumulate enough 
voltage to discharge through the 
thyratron. The frequency can 
be controlled independently, 
though, by changing the constant 
current or the capacity of the 
condenser. A smaller condenser 
will charge faster and increase 
the frequency; a larger current 
will charge the condenser faster 
and increase the frequency. For 
best results, all three controls 
should be used in the "linear 
time axis" or "sweep circuit." A 

transformer with the secondary in series with the thyratron 
grid should be used to permit synchronizing the saw -tooth fre- 
quency with the wave form being observed, by connecting the 
observed wave form to the transformer primary. Complete 
constructional details of such a circuit will be given along with 
the data on a power supply, in a later article. 

In concluding this first article of the series, it is of interest 
to summarize some of the applications of the cathode -ray tube 
with its attendant power supply equipment. First, it may be 
used to measure d.c. or a.c. voltages, including radio frequen- 
cies up to several megacycles. Currents, d.c. and a.c., may also 

be measured. With the ad- 
dition of a "sweep" circuit, 
a first -class oscilloscope re- 
sults and the images of wave 
forms, transients, etc., ap- 
pearing on the screen are 
not only clear and sharp to 
the eye, but may be readily 
photographed. Used in this 
way, the quality of the am- 
plifier may be observed, as 
may also the modulated out- 
put of a transmitter or 
other modulated r.f. wave 
form. Frequencies may be 
exactly compared with a 
standard. Phase difference 
between two a.c. voltages 
may be determined. Curves 
showing relationship be- 
tween two electrical quanti- 
ties such as the grid- voltage- 
plate -current characteristics 
of vacuum tubes, hysteresis 
curves of iron, current 
against voltage for gaseous 
(Continued on page 313) 
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A WELL -DESIGNED P. A. UNIT 
This hotel equipment is a good example of modern P. A. design. The simplicity of the control and mixing panel is noteworthy 

e ì'îixing Circuits for 

Public Address Systems 
In this article will be found much useful information on various 
phases of public address design, including volume control, mixing, 

impedance matching and sound sources 

IN the design of a public- address sys- 
tem, one of the things that seems to 
cause the most difficulty is the choice 
of circuits and components to be used in the mixing panel. 

The problems presented here are relatively simple if we but 
bear in mind that a mixing circuit is nothing more nor less 
than a system of volume controls and their associated appara- 
tus, so linked that the control of volume from one of a num- 
ber of sources may be easily accomplished, or two or more 
sources "mixed" and reproduced simultaneously, as is fre- 
quently necessary when an announcer wishes to intersperse 
musical programs with announcements without interrupting the 
music. 

Almost limitless combinations may be evolved to meet vary- 
ing conditions, but experience proves that the simpler a mixing 
circuit is, the more likely it is to be satisfactory in the long 
run, provided impedance relations are properly maintained 
and sufficient controls are used 
to meet the necessary conditions. 

Transf ormers 
It is almost impossible to 

properly design a mixing circuit 
without using one or more trans- 
formers, either to take advan- 
tage of their step -up or match 
impedances. The problem of a 

choice of proper transformers is 
not always an easy one, but since 
each one is chosen to do a def- 
inite piece of work, the solution 
automatically narrows itself. 

We are accustomed to thinking 
of the relationship between the 
primary and secondary sides of a 

By George E. Fleming transformer in terms of turns ratio. How - 
ever, to properly understand the use of a 
transformer, we must recognize another 

relationship; that is, the impedance ratio between the windings. 
Considered alone, the primary or input side of a transformer 

could be considered as almost a pure inductance whose reac- 
tance to the flow of current would be determined by the 2 pi 
f L function with which we are all familiar in inductances. 
However, if the secondary of the transformer is "loaded," this 
function ceases to hold, provided, of course, the secondary 
load is not extremely high. Hence, we can make the im- 
pedance of the input side of the transformer almost anything 
we wish by loading the secondary in relationship to the 
impedance ratio of the transformer. provided the d.c. resistance 
of the windings is tow. For instance, let us assume that we 
have a three -to -one turns ratio transformer that we wish to use 
as a 500 -ohm input transformer. If the turns ratio is three -to- 

one, the impedance ratio will be 
the square of the turns ratio, or 
nine to one, so as a determinant 
of the 500 -ohm value, it will 
only be necessary to load the 
secondary with nine times 500 
ohms, or 4500 ohms, to satisfy 
our condition. This, of course, 
is true only where the primary 
will be over 500 ohms impedance 
with the secondary unloaded. 

It may occur to some to ask 
why it is necessary to load a cir- 
cuit. The answer is, if the 2 pi 
f L function taken above is con- 
sidered, it will be seen that f or 
frequency is a distinctly variable 
factor, so that the impedance of 
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the input circuit will vary 
directly with the frequency 
of the applied signal. This 
obviously is not a desirable 
characteristic, so we def- 
initely determine the pri- 
mary impedance by the sec- 
ondary load at the lowest 
frequency to be reproduced, 
and if the secondary load is 
purely resistive in nature, 
the primary impedance can- 
not rise above this value. re- 
gardless of the frequency. 
It is true, however, that 
these statements are made 
neglecting such factors as 
distributed capacity in the 
windings, capacity of leads, 
and so forth, which in a 
well- designed transformer 
should be a negligible 
quantity. 

It is axiomatic in engineering that a generator will develop 
maximum efficiency when working into a load equal to its own 
internal impedance. Hence, we have the necessity of "match- 
ing impedances.' Since a phonograph pick -up or a microphone 
may be regarded as generators in the strictest sense of the 
word, we must carefully observe into what impedance we work 
these instruments so that their maximum efficiency and purest 
tone quality may be developed. No generator may be worked 
into a load lower than its internal impedance without serious 
harm being done to the wave form of the output, or, in every- 
day words, distortion being introduced. It is possible to work 
a generator in a load greater than its internal impedance with- 
out serious harm to the wave form, but the efficiency will fall 
off and other detrimental effects will be noticed. It is true 
that a vacuum tube may be at times worked into a load con- 
siderably in excess of its internal impedance, but there are 
definite reasons for this that do not enter into this discussion. 

Volume Controls 
Volume, or gain controls, as they are frequently called, fall 

into several classifications. First, we have the simple poten- 
tiometer whose sole function is to serve as a convenient means 
of applying a potential across a resistance, with a sliding con- 
tact arm so that any proportion of this potential may be passed 
along to the succeeding point in the circuit. The potentiometer 
is not generally considered a constant impedance control, but 
under certain circumstances it may be used as such, as will be 
pointed out later in this article. 

The simplest form of the so- called constant impedance con- 
trols is the L -pad, as shown in Figure 3. The L -pad consists 
of two variable resistances, one a series resistance and the 
other a shunt resistance, that may be varied simultaneously. 
This combination may be used to present a constant and un- 
varying impedance looking from the source but not looking 
backward from the load. This type of control is satisfactory 
in some instances, and is very frequently used to accomplish 
a practically constant impedance control. 

Figure 4 illustrates what is generally termed a T -pad and 
is the first of the controls mentioned that really maintains a 
constant impedance looking from the source or looking back- 
ward from the load. This type of control is as a rule highly 
satisfactory, and since it does not change the circuit constants 
in any way, cannot introduce distortion, etc., into the circuit. 
However, it has the drawback that the line is unbalanced, since 
series resistors are introduced into one side of the line and not 
into the other. 
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OSOURCE 

"L" PAD 
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RI 
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The H -pad, as shown in 
Figure 5, overcomes this 
objection and maintains a 
constant impedance in all 
directions as well as serving 
to maintain a balanced line 
condition. Frequently the 
shunt resistance is divided 
into two parts with the cen- 
ter -tap grounded. This 
completes both sides of the 
line at relatively low poten- 
tial to ground, but has the 
obvious objection that six 
resistances must be varied 
simultaneously to maintain 
these relationships. 

Regardless of what form 
a volume control may take, 
its sole purpose is to intro- 
duce losses into the circuit 
so that the power in the 

loudspeaker is under the control of the operator. As long as 
the control serves this purpose and does not introduce into the 
circuit any distortion or other undesirable effects, it is a satis- 
factory -control for the purpose. 

Volume controls are not always variable. It is sometimes 
desirable to introduce into a given circuit fixed losses so that 
the two input circuits from sources widely different in volume 
level may be approximately equalled, making the actual control 
of volume of the two circuits similar. For this reason, we give 
here simple formulas for computing both T and H pads for 
any desired attenuation. 

Assuming equal impedances on the input and output sides, to 
detrmine the resistors to be used in a T Pad, the following 
formulas apply: 

N (a constant) = 
I 

antilog DB loss 

20 
(1-N) 

R, = rox 
(1+N) 

2N 
R. = rox 

1 - N' 
Where ro is the input and output 

impedance in ohms. 
For H -pads it is only necessary to divide R1 into two parts so 
that five resistors are used, as shown, in place of three, as are 
used in T -pads. 

For determining the amount of attenuation that might be 
required in a circuit to equalize it to another circuit, it will 
only be necessary to measure the voltage output of the two 
sources, or if the sources are extremely low level, the output 
of the amplifier following the two sources at given settings of 
the volume controls and converting the different voltages into 
decibels by the following formula. The difference in the two 
levels may then be compensated for by a fixed loss pad corn - 
puted as above. To convert the voltage difference into deci- 
bels, the following formula applies: 

El 
DB = 20 X log - 

E2 
In the use of both of these formulas, a table of logarithms will 
be necessary. Since practically every table of logarithms car- 
ries with it full instructions for their use, we will not dwell on 
that point here. (Continued on page 309) 
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STUDYING THE SIGNAL GENERATOR OUTPUT 
Upon completion of the final model of the signal generator described here, extensive oscilloscopic studies of its 

output were made to exactly check its wave form, modulation percentage indicator, etc. 

A Practical Signal Generator 
FOR SERVICEMEN, EXPERIMENTERS AND DESIGNERS 

The r.f. signal generator discussed here should fill a long -felt 
need of servicemen and experimenters, for a reasonably accurate 
instrument at a price within the means of many who cannot afford 

the standard equipment heretofore available 

WITH the rapid advancement of the 
radio art, the radio serviceman has been 
called upon to diagnose receiver ail- 
ments involving problems far more 

difficult than those experienced in the old days. 
Gone are those familiar and strictly conven- 
tional neutrodynes and r.f. tuners, and now to 
take their place are the modern receivers with 
their 6, 7 or 8- element tubes, some of these tubes functioning 
at times in 2 or 3 circuits. Due to this complexity of circuit 
design, the overall gain has increasingly become the criterion as 
a means for checking re- 
ceivers. Hence the service- 
man has been forcibly in 
troduced to those terms, 
sensitivity and selectivity. 
Not only has a mere rough 
check of sensitivity and se- 
lectivity been necessary, but 
very recently it has become 
more and more imperative 
to be equipped to determine 
these values rather exactly, 
especially with the advent 
of the now highly popular- 
ized automobile radio. In 
the latter, where the amount 
of energy picked up by the 
partially shielded antenna is 

so small, it becomes imper- 
ative for the sensitivity of 
a good automobile set to be 
approximately 1 microvolt. 
This means that the radio - 
frequency circuit should be 
sufficiently powerful to am- 
plify a signal to good audi- 
bility after detection, even 
if the incoming signal only 
produces 1 microvolt across 

By 
Samuel Bagno 

and 
S. S. Egert 

the primary of the antenna circuit, proper. 
In order to provide the radio serviceman, at 

a moderate price, with an instrument which will 
give him this newly needed information, the 
Egert Engineering Company has designed the 
herein described serviceman's signal generator. 
It is believed that this unit, due to its many 
other practical applications, fills a marked gap 

in the laboratory of most servicemen. It should also prove a 
valuable addition to the equipment of any conscientious dealer 
or set manufacturer who intends to sell the best. It is an in- 

strument which demon- 
strates the efficiency of any 
receiver in its most sensi- 
tive ranges and, as men- 
tioned above, eliminates 
guesswork within reasonable 
limits. 

Detailed information on 
how to make highly impor- 
tant measurements of a re- 
ceiver are described later in 
this article. But first a 
summary of the outstanding 
practical features incorpo- 
rated in the unit is pre- 
sented: 

1- Generates an unmod- 
ulated r.f. signal of any in- 
tensity and frequency de- 
sired with an absolute indi- 
cation of this intensity and 
frequency. These intensity 
indications can be obtained 
as low as 3 microvolts and 
as high as 100,000 micro- 
volts. A calibrated curve is 
supplied covering both 
broadcast and intermediate - 
frequency bands. 

FIGURE 1. THE SCHEMAT IC CIRCUIT DIAGRAM 
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2- Modulates this signal at 
measured values anywhere with- 
in the range of 0 to 50 percent 
modulation. 

3- Measures the microvolt 
sensitivity of any broadcast re- 
ceiver. 4- Allows the user to plot a 
rough curve of the selectivity of 
a broadcast receiver. 

5- Generates a modulated or 
unmodulated intermediate-fre - 
quency signal, the latter being 
continuously variable within a 
range of 110 to 500 kilocycles. 

6- Supplies a pure sine -wave 
audio -frequency signal fixed at 
1000 cycles. which can be used 
for bridge measurements. 

7- Generates a distorted 1000 - 
cycle audio signal variable from 
0 to 5 volts. This signal can be 
used to test the gain of audio 
amplifiers. 

8 -Has provision for external 
modulation at any frequency de- 
sired. 

9- Permits comparative sensi- 
tivity determinations of short- 
wave receivers at frequencies up 
to 60 megacycles. 

10- Measures the efficiency of 
detection at different percentages 
of modulation. 

I1- Provides means for a dy- 
namic check of the radio -fre- 
quency characteristics of any 
tube. 

Figure 1 shows a circuit diagram 
of the instrument. The r.f. oscillator employs a -56 tube. as 
shown. When the switch, SW3. is at the short -circuiting posi- 
tion of L1, the oscillator generates a signal variable between 
2_5 to 750 kilocycles. This signal is fed to L2. then to the 
-55 or r.f. rectifier tube. Figure 2 illustrates what happens 
in this rectifier circuit. Curve A shows the conventional r.f. 
signal and is a pictorial representation of the wave before it 
enters the -55 tube. Curve B illustrates its form after recti- 
fication. The signal now becomes a pulsating direct current 
which will provide linear measurements. Also note that the 
225 to 750 kc. frequencies generated by the r.f. oscillator are 
doubled to cover a band of 550 to 1500 kc. after rectification. 
Hence this method is called the "second harmonic method." 

Herein lies the fundamental difference between this signal 
generator and most others found on the market today. Here- 
tofore signal generators employed an oscillator operating at 
full strength which fed its full power to a high -power r.f. 
attenuator. The disadvantages encountered in this method 
were leakage, cumbersomeness due to shielding, inaccuracy, 
exorbitant cost of the r.f. atten- 
uator, etc. The method incor- 
porated in the design described 
here employs an oscillator oper- 
ating at its minimum power with 
a rectifier tube which converts 
the r.f. voltage to pulsating d.c. 
voltage having a direct -current 
component of an amplitude 
equal to the maximum ampli- 
tude of the radio signal gener- 
ated. This pulsating d.c. volt- 
age responds to linear measure- 
ments (as is also true of all rec- 
tifiers). As the current passing 
through the rectifier is depen- 
dent on the load placed upon the 
rectifier, the current can be con- 
trolled to an infinitesimal amount, 
if so desired. Finally, due to the 
low amount of power consumed 
in the attenuator, both the cost 
and the size of the attenuator 
are reduced tremendously. 
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ACTION OF THE RECTIFIER SYSTEM 
Figure 2. In order to permit direct measurement and 
calibration of the signal generator output a -55 type 
tube is employed as a full -wave r.f. rectifier. Curve 
A shows the form of the r.f. oscillator output and 
curve B the wave after rectification in the -55 tube. 
Note that B is a pulsating direct current having twice 

the frequency of A 
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SET -UP FOR RECEIVER MEASUREMENTS 
Figure 3. In order to approximate regular reception 
conditions a standard dummy antenna consisting of 
resistance, capacity and inductance is inserted be- 
tween generator and receiver. The standard values 
for these components are shown in the diagram above 

The pulsating direct current is 
then fed through a bank of 
tapped resistors, R9, and also 
through a meter, M. As the lat- 
ter two are in a series circuit, it 
can be seen that with a known 
current passing through R9 
(fixed by the coarse attenuator 
R1 and observed in M), the 
voltages across each tap of R9 
is known. These voltage taps 
provide outputs of 50, 500, 5000 
and 50,000 microvolts when M 
reads full scale. Then, as all 
measurements are linear, a di- 
rectly calibrated attenuator (po- 
tentiometer), R10, reading 0 to 
100, is inserted to divide these 
known voltages into smaller di- 
visions so that any desired signal 
intensity may be fed to the out- 
put posts. 

The triode position of the -55 
tube is used for the audio oscil- 
lator. L5 and C4 furnish the 
1000 -cycle resonance in the 
Hartley circuit employed and 
R5 varies the intensity of the 
audio signal. Modulation is ac- 
complished electronically (inside 
the -55 tube), as the r.f. signal 
is also present in this r.f. recti- 
fier. This method of modula- 
tion is ideal, as it allows for no 
distortion due to plate feed 
chokes or the like. The circuit 
is arranged so that any desired 
modulation percentage may be 
obtained with ease. It is done 

as follows: After the desired frequency (radio) is obtained by 
tuning the main dial acid consulting the curve, the coarse at- 
tenuator R1 is varied until M reads full scale, the latter being 
a 0 -1 milliammeter. Then switch SW1 is depressed, and the 
audio -frequency attenuator R5 is varied until the meter M 
reads, say .3. This position represents 30% modulation. Simi- 
larly .2 is 20% modulation, .4 is 40% modulation, .5 is 50% 
modulation, and so on. The remaining portion of the circuit is 
shown composed of a conventional 60 -cycle rectifying system 
employing a -56 tube as the rectifier. 

In order to obtain intermediate frequencies, switch SW3 is 
thrown to take in the total coil L1. The intermediate fre- 
quencies may be attenuated and modulated by the same con- 
trols which vary the broadcast signals. However, microvolt 
measurements for the intermediate- frequency bands do not 
hold. 

In measuring the sensitivity of a receiver, a dummy antenna 
should be inserted between the signal generator and the re- 
ceiver. The dummy antenna is a simple arrangement and is 

composed of a resistance, capac- 
ity and inductance in series. 
Figure 3 shows the standard cir- 
cuit and values. It is not nec- 
essary to shield the dummy an- 
tenna when testing. In the test, 
the signal generator feeds a 
known signal to the dummy an- 
tenna and then to the receiver. 
An output meter is connected to 
the output posts of the receiver 
to measure the output voltage 
for each known input voltage. 
With this set -up, any change af- 
fected in the receiver will be 
immediately recorded by the 
output meter when the r.f. at- 
tenuation and the modulation of 
the generator is held constant. 
Changing a tube, condenser or 
resistor, etc., will record the re- 
sultant effect on the overall ef- 
ficiency of the set immediately. 
It can (Continued on page 303) 
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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 

IN 1863, when Philipp Reis, an obscure school part 
teacher, demonstrated his telephone in Stettin 
before the Assembly of Natural Scientists he used a 
design which was promptly forgotten. However, the ad- 

vanced radio and electronic sciences of today go back to this 
early and long neglected stepchild, and by greatly increasing 
its effectiveness, makes it possible to communicate under 
water, make fine colloidal emulsions, fatigue glass, kill tad- 
poles, destroy bacteria, precipitate fog, and do many other 
things of scientific value and interest. 

What was this original effect used 
by Reis? Figure 1 shows a sche- 
matic view of the original Reis 
telephone. A knitting needle, N, 
was stuck into the resonating box, 
R. Around the base of this needle, a coil of copper wire, B, 
was wound. Changes in the current impulses as produced 
by a microphone were induced in this coil. Under the in- 
fluence of these changes in the electric current, the knitting 
needle started to hum or give out sounds which resembled 
the sounds impressed on the microphone. This sound, of 
course, was very feeble and only the acoustical resonator, R, 
made it perceptible at all. Under the influence of the mag- 
netic field developed in the coil, B, the knitting needle was 
magnetized. It is assumed that under the influence of mag- 
netic attraction between the molecules in the needle, changes 
in the length of the latter occur. 

While various theories exist, as to the actual changes in 
the length produced, they are extremely small and amount to 
less than 100t1í of the diameter of the average molecule. 
A change in length of only 6.3 x 10-" centimeters is the 
dimension calculated for a sound 
which is just at the threshold of aural 
perception. 

The human ear is indeed a marvelous 
instrument, making possible perception 
of sound energies like the above and 

By Irving J. 

MAGNETOSTRICTION 
OSCILLATORS 

Figure 1, at right, shows a sketch of the 
original Reis telephone explained in the 
text. Figure 5, below, is the circuit used 
in s /,e Pierce magnetostriction oscillator 

One covering a range up to the crashing of thunder, 
several million times as high, with vibrations 

which can be easily seen with the unaided eye. The 
radio sciences have made it possible to follow up this limited 
range of human ear and to experiment with sound, in nature, 
which is above or below the human range. 

This phenomena is so close to the border line of percep- 
tion that we must be extremely grateful to radio, which has 
opened up to us the possibility of scientific investigation 
in this field which would otherwise be quite impossible. 

The effect of sound waves pro- 
duced by high -powered modern 
magnetostriction oscillators can be 
so strong that cork used for clos- 
ing up a flask near the sonic 

vibrator is burnt! (See Figure 2.) The energy of the 
elastic waves induced in the inside of this cork is so 

high that the cork heats up and blows out the vent in approxi- 
mately twenty -five (25) seconds. 

What a difference between the feeble sound made in the 
Reis telephone, which was just perceptible, and the modern 
high -powered sonic generator! 

The same effect, considered for a long time as a scientific 
curiosity, is now able to generate higher frequencies than 
a loudspeaker is capable of and produce sound of an intensity 
that is able to lift whole columns of water. 

In Figure 3 another experiment with the powerful Gaines 
sonic oscillator (which will be described later) is shown. 
This generator, if immersed in water, generates such 
intensive sound waves that the fluid builds a wall of 
liquid over the sound source. Making emulsions, kill- 

ing bacteria, destroying fog are only a 
few of the tricks which this art has made 
possible. As a matter of fact, the effect 
that these high audible frequencies in the 
supersonic range have upon the condition 
of various materials has only been 

Saxl, Ph.D. 

EFFECT OF "SUPER" 
OSCILLATIONS 

Figure 2. The effect of sound waves of 
super -audible frequency is so strong that 
corks in bottler containing a liquid vi- 
brating at these frequencies are "burned" 
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touched. We already know 
that an extremely fine col- 
loidal dispersion can be 
made in materials which 
do not "suspend" under 
ordinary conditions. 

But these are only a 
few instances illustrating 
the fundamental physical 
fact, namely: under the 
influence of intensive elas- 
tical waves in the neigh- 
borhood of the supersonic 
range considerable changes 
enter the physical struc- 
ture of materials. They 
can be innuenceu intern il- 
ly, as we have seen in the 
example of the cork, or 
they can be made to 
change their surface con- 
dition. An illustration of 
the latter is shown in the 
double photograph of picture No. 4. Here a drop of water 
is attached to the high -powered sonic vibrator. The left -hand 
picture shows the appearance of the drop of water when the 
vibrator does not operate, while the right -hand picture shows 
its appearance when it is oscillating. In the latter case the drop 
is flattened out, due to the changed surface conditions. It was 
the power arrangements, brought into existence by the inven- 
tion and perfection of radio amplifiers. that have made it 
possible to get these practical amounts of power from 
magnetostriction. 

It was Dr. G. W. Pierce' of Harvard University who was 
among the first to do extensive work on magnetostriction 
oscillators. Among the arrangements employed by him is the 
following circuit: (See Figure 5.) Two coils, A and B, were 
put into the circuit of a hi -mu tube, D, in such a way that 
one is in the grid and the other in the plate circuit of the 
tube. They are wound and arranged in such a way that 
the magnetic effect exerted by the plate coil, as well as the 
grid coil, is in the same direction. Through the center of 
both coils runs a metallic core, which is magnetized by both 
of them with the same polarity. This is, practically, a varia- 
tion of the fundamental Armstrong system.' 

As shown in Figure 6, the difference exists mainly in the 
fact that the coils, L and Ll, are coupled by the magnetic 
rod, while in the original patent drawing the coupling was 
provided by the tube inter -electrode capacity. 

The magnetic rod used by Pierce vibrates with the rhythm 
of the alternating current sent through the coil, provided a 
magnetization of sufficient extent is impressed upon the rod. 
If this is not done, the rod will oscillate 
at double the frequency of the alternat- 
ing current. Magnetization occurs when 
the current flowing through the coil 
reaches its peak voltage in either direc- 
tion. Moreover, as each cycle of the 
alternating current has such a maximum 
and a minimum, two changes in length 
for each completed cycle of the alternat- 
ing current occur. Here is an interesting 
possibility for frequency doubling. 

RADIO NEWS 

OSCILLATIONS AFFECT SURFACE TENSION 
Figure 4. Supersonic sound waves affect the surface tension of 
fluids. At the left is a drop of water hanging from an oscillator 
bar without vibration. The right -hand picture shows the same 
drop flattened out under influence of the super -audible frequency 

ARMSTRONG'S OSCILLATOR 
Figure 6. This is a reproduction of 
the original Armstrong regenerative 
patent drawing. This is almost the 
same as the Pierce oscillator shown 
in Figure 5. except that here the 
coupling is through the tube capacity 

instead of the iron bar 
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In connection with this, 
attention may be called to 
the fact that this type of 
winding coils is exactly the 
opposite of the standard 
method used in the Hart- 
ley type oscillators and 
their variations. While the 
Hartley oscillator, as is 
well known, works as a 
regenerator, this magneto - 
striction oscillator may 
be considered (to create 
a new word which ex- 
presses its action clearly) 
as a degenerative oscil- 
lator. The rod, R, in 
Pierce's oscillator must not 
touch the coils, A and B, 
but is suspended in the 
center on a ring or wedge, 
W. A tuning condenser, 
C, is placed between the 

plate and the grid coil. This condenser, C, serves to adjust 
the frequency of the oscillating circuit built by the two coils, 
A and B, and the condenser to the natural frequency at which 
the rod, R, oscillates best. Of course, any type of amplifica- 
tion can be used, once the frequency is generated, as is 
illustrated by the resistance -coupled amplifier shown at the 
right side of Figure 5. 

For adjusting the rod, R, to a maximum oscillation, the 
condenser, C, is adjusted to that point where the d.c. milli - 
ammeter, M, gives the biggest deflection. The moment resonance 
is reached, the plate current in A rises strongly. After this point 
is reached, the capacity may be increased or decreased with- 
out changing to any considerable extent the frequency of 
the oscillating system. Rods of permalloy of invar (which 
consists of approximately 64% iron and 36% nickel) are 
excellent as resonators. 

It is interesting to note that metals of very high permeability, 
such as iron and steel, have only small magnetostriction re- 
actions. Alloys, however, as for instance cobalt and iron or a 
composition of chrominum nickel and iron (monel metal or 
nichrome) are highly active magnetostrictive materials. 

It is also interesting to note that the effect of annealing 
on these materials makes itself so strongly shown under mag- 
netostrictive reaction that the extent of this annealing process 
can be easily measured by this method. 

The natural frequency of a rod can be determined by the 
following equation: V = 2 LF 

In this equation V = the velocity of sound in the metallic 
rod, F = the frequency in cycles per second, L = the length 

of the rod. 
As V is practically independent of the 

length of the rod and the frequency, it 
is easily possible to prepare frequency 
standards over a considerable range. 

At this stage it is of particular interest 
to note that these magnetostriction 
standards are just in the range where 
quartz oscillators become impractical. 
While quartz piezo -electric crystals have 
to be extravagantly large, and therefore 
their handling is not practical for indus- 
trial purposes, (Continued on page 312) 

A WALL OF WATER 
Figure 3, at left, shows the oscillating 
bar producing a wall of water at the 
surface. Figure i, below, shows Fes - 
senden's invention for producing music 

from a piano string electrically 
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FIGURE 1. THE FRONT VIEW 

FIGURE 3. THE REAR VIEW 

MANY amateurs and short -wave enthusiasts will wel- 
come this "how to build" article on the new Inter- 
national Nine Short -Wave set. The big feature of 
this receiver is the "drawer type" plug -in coils. 

This efficient receiver is a nine -tube superheterodyne cir- 
cuit (including the type -80 rectifier), is equipped with heter- 
odyne beat oscillator for c.w. signals, tone control, plate -supply 
switch, jack for headphone reception. It is designed with a 
stage of radio frequency ahead of the first detector which adds 
not only to the overall gain of the set but provides greater 
selectivity so as to prevent image- frequency interference. An- 
other very important feature of the set is the band -spread 
arrangement on the amateur band of 20, 40, 80 and 160 
meters. 

The set has a wavelength range from 15 to 200 meters. 
The wave -bands are divided as follows: 15 to 26 meters; 26 
to 45; 45 to 90; and 90 to 200 meters. All wave -bands 
overlap. 

An important feature of the drawer type plug -in coils is 
their ease of changing from one wave -band to another. The 
radio- frequency. detector and oscillatof coils are all assembled 
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The 

International 
Nine 

Short -Wave Receiver 
By William C. Dorf 

within the one case and it means changing only one unit for 
the waveband desired. 

Figure 3 shows how these new coils work and how they are 
designed. At the left and nearest the receiver chassis is shown 
the drawer into which the coil case slides in and out and 
makes circuit contact by means of the metal buttons and the 
spring leaves of the socket. On each unit there are six rows 
of these contact buttons, divided into three sections. to which 
the coils and the band -spread condensers are connected. 

In the same illustration, to the right of the unit, is shown 
the coil assembly, with the two end coils mounted in the same 
position and the center coil at right angles to them. Two of 
the condensers used for band- spreading are shown alongside of 
the center coil. 

When the coil unit is pushed all the way into the drawer, the 
contacting leaves of the socket assembly makes connection to 
the front set of buttons on the Mul:iformer and in this way 
the band -spread arrangement is obtained. \\'hen the Multi - 
former is pulled out about % inch from the drawer. connec- 
tions between the Multiformer socket and the coils are made 
to the rear set of buttons and full coverage of the inductances 
is provided. 

Now, a word as to how band -spreading is obtained. By 
referring to the circuit diagram. Figure 2. it will be noted that 
the condensers C5, C6 and C7 are employed for this purpose. 
When band -spreading is used, the gang tuning condensers C1, 
C2 and C3 are connected to only a part of the inductances, 
whereas the band -spread condensers are connected across the 
complete coil. 

A study of the circuit diagram. Figure 2, will show that the 
set includes a type -58 for the r.f. stage, a type -57 for the 
first detector. -58's for the oscillator, two -stage intermediate - 
frequency amplifier and for the c.w. beat -frequency oscillator. 
a type -57 is used for the second detector and the new type 
-2A5 power tube for the output stage. The type -80 is used 
for rectification. 

The three ganged tuning (Continued on page 299) 

FIGURE 2. THE SCHEMATIC WIRING DIAGRAM 
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A SEVERE TEST FOR ANY RADIO SET 
Here in the elevator room atop the observation tower of the "Sky Ride" at "A Century of Progress" 
in Chicago the author installed the receiver pictired above, which he equipped with a shielded 
lead -in. Although within a few feet of these gigantic elevator motors, which haul several thou- 

sand persons up the tower daily, the loudspeaker output is free from noise 

RADIO NOISE 
Its Causes, Prevention and Suggested Remedies 

HOW would you like to make a fortune so big you would 
be in Rockefeller's class! It is easy -if you can solve 
this problem. Just invent something that will take all 
noise out of radio reception, leaving only the music, 

speech and song. Invent that, and you can have your own 
steam yacht, a string of Rolls -Royce cars, your own private 
fleet of airplanes, or if you prefer to travel by railroad your 
own private car. Seems rather like a 
"pipe" dream, but I don't believe the pic- ¡ 
cure drawn is too far fetched, for the man 'ul By E. 
who invents some system which will en- 
tirely eliminate noise from radio reception, 
has something that every radio owner in the world will be glad 
to pay handsomely for to have incorporated in his receiver, 
and every receiver that will be built from then on would use 
it. Millions and millions, are waiting for the man who can 
entirely eliminate noise from radio reception. 

Some day someone is going to do it -for I sincerely believe 
it can be done. We are working now and have been working 
off and on for years in the research division of the Scott Radio 
Laboratories on this problem, and have already made some 
progress in reducing the effect of static and electrical inter- 
ference. But some day, someone is going to show the world 
how to entirely eliminate noise, then we will have radio pro- 
grams free from static, that will come to us from all parts of 
the world, just as perfect as those we now hear from our local 
stations. However, I believe that that day is still a long way 
off. 

In the meantime, what has been developed to reduce the 
effect of noise so that reception from distant stations, even 

those thousands of miles distant, may be made more enjoyable? 

Where Noise Comes From 
During the past two years great strides have been made in 

reducing the effect of noise in radio reception which comes to 
us from two general sources: 

1. Atmospheric noise or static. 
2. Electrical interference or noise caused 

by sparking motors, street car lines, X -Ray 
machines, defective tubes, defective parts 
or poor connections in the radio receiver 
itself. 

When reception is noisy, the first thing to do is test to see 
whether the nose is in the receiver itself or is coming in over 
the air through the antenna. This can be very quickly decided 
by tuning in a station at moderate volume, then disconnecting 
both antenna and ground. If the noise stops when the antenna 
and ground are disconnected but starts up again as soon as the 
antenna and ground are connected, then you can be assured 
your receiver is all right and that the noise is being caused by 
static or local electrical interference. 

How Noise May Be Reduced 
Measurements in our laboratory show that static affecting 

broadcast programs is particularly bad on the higher audio 
frequencies. This can be proven by a comparatively simple 
experiment. Tune in a program from a distant station any 
night when static is fairly bad, then if your set is equipped 
with a "tone control" vary this control gradually. You notice 
that as you turn the "tone control ", the music becomes more 

H. Scott 
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mellow and also more "boomy ", while speech is not as clear as 
it was, but at the same time the edge is taken off the static or 
noise, and you find you can cut it down to a point where you 
can sit and listen to a program, whereas before you cut in the 
"tone control ", the static was so bad it entirely ruined it. The 
reason the static was minimized when you turned on the "tone 
control" was due to the fact that the "tone control" enabled 
you to cut off some of the higher audio frequencies. 

In our all -wave receiver, we have what we call a "static 
control ", located at the back of the chassis, which is put there 
to enable the owner to cut off some of the higher audio fre- 
quencies and so secure fairly good reception even when static 
is bad. 

It is well known that a great deal of noise, both static and 
electrical interference, comes in at frequencies of 4000 cycles 
and higher (the piano scale range runs from 28 to 4,096 cycles) 
so that in the carefully de- 
signed radio receiver an effort 
is made to secure as sharp a 
"cut off" as possible on all fre- 
quencies above 4000 cycles, so 
that the effects of static and 
noises of a similar nature are 
minimized. This is one of the 
reasons why a Scott receiver 
has such fine tone. yet at the 
same time has such a low 
noise -to- signal ratio. 

How Sensitivity Affects 
Noise in Receiver 

Some receivers which in- 
corporate automatic volume 
control are also equipped with 
what is known as a "sensitivity 
control" or "i.f. gain control ", 
that is, different degrees of sensitivity or gain can be manually 
secured which enables the receiver to be adjusted for the noise 
level of the vicinity in which it is used. 

Where a receiver is equipped only with a manually operated 
audio volume control. and there is no means provided for se- 
curing additional sensitivity when the receiver is used in a good 
location, then it must operate at maximum sensitivity at all 
times. 

%'hen. however, there is a manual control provided for ad- 
justing the degree of maximum sensitivity of the receiver. with 
a separate knob to control the audio gain, you have at your 
command a means for securing the quietest possible reception. 

How Noise in Receivers May Be Compared 
The most simple way of gaining a definite idea of the noise 

level of a receiver is to compare it with other receivers under 
identical conditions; that is, in the same location, with the same 
antenna and using the same line for the power supply. It is 
important that the receivers be adjusted for the same degree 
of sensitivity. not merely set at the maximum degree of sensi- 
tivity on each set. Naturally if the noise levels of various 
receivers are measured at their maximum sensitivity, the least 
sensitive receiver will appear to be the quietest, when it is 
possible that if both receivers were measured at the same 
sensitivity, the most sensitive receiver might actually have the 
lowest noise level. 

The thing to do is to tune in a distant station on the two 
receivers which you wish to compare for noise level. When 
both sets are adjusted to provide the same volume. on the same 
station, it is apparent that they are adjusted to the same ap- 
proximate sensitivity. Then by switching the antenna from 
one receiver to the other one can readily determine their rela- 
tive noise levels. 

Tube Noises 
The elimination of tube noise in a receiver, which generally 

is indicated by a loud hissing sound in the speaker. is a highly 
technical subject and space does not permit me to treat it in 
detail in this article. Tube noise in a superheterodyne can be 
very considerably reduced. Tube noise can be kept low by 
the proper mixing or modulating of the oscillator voltage, with 
the signal voltage in the first detector or modulator stage. If 
the ratio between these two voltages is not correct, noise will 
be generated in the mixing tube which will be amplified to 
great volume after it has passed through the many i.f. stages of 
the receiver. Tube noise can be further reduced by careful 
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consideration of the voltages and biases on the r.f. and il. 
amplifier stages so that the tubes will always be operating 
under the most favorable conditions. 

Noise from Man Made Interference 
Noise from electrical apparatus such as sparking motors, 

street car lines, X-Ray machines. etc., can be eliminated or 
at least reduced if the defective electrical equipment can be 
located. This, however, is very often a difficult matter for the 
interference may be coming from some distance. When, how- 
ever, the source of the noise can be located, then an electrical 
filter can be applied and will generally eliminate the trouble. 
It has been my experience that unless these filters can be ap- 
plied right at the source of the noise. they are of little value. 

This type of trouble is, of course. very much reduced if the 
shielding in your receiver is good. for then the only entrance 

of noise into your receiver is 
through the antenna itself. The 
illustration showing one of 
our receivers operating right in 
the midst of a mass of electri- 
cal equipment. gives rather a 
remarkable demonstration of 
the effectiveness of the shield- 
ing of a well- designed receiver. 

The management of the 
"Sky- Ride" at "A Century of 
Progress", being held in Chi- 
cago, desired to supply the 
patrons at the top of the Ob- 
servation Tower with music, 
and asked my laboratory to 
make the installation. On in- 
specting the location where 
the receiver was to be used, we 
found it was to be installed in 

a room at the top of the tower which was completely filled 
with a mass of electrical equipment including hoisting motors, 
circuit breakers and all of the equipment that goes with the 
running of a large passenger elevator. We set up a receiver 
in the tower. and installed a special shielded antenna. When 
the set was switched on beautiful, clear. noiseless reception 
poured out of the speaker. When it is remembered that the 
receiver operates within five feet of the huge hoisting motors, 
with nearly a dozen carbon brushes around each commutator, 
and not more than five feet from a large panel of circuit 
breakers, it will be realized what a feat this is. This perform- 
ance is a source of astonishment to the six or seven thousand 
people who are viewing and listening to it every day. 

Very often considerable interference is picked up by a 
receiver operating in a business district or near a street car 
line where it is impossible to apply filters to remove the cause 
of the interference. In this case, the interference can very 
often be minimized and in some cases entirely eliminated if the 
antenna can be run at a good height, and connected to the 
receiver with a shielded lead -in with proper transformers to 
operate the shielded lead -in as a relatively low impedance 
transmission line to prevent loss of signal. A description of 
this type of antenna appears on page 148 in the September 
issue of RADIO NEWS. 

In apartment houses noise is frequently caused by an antenna 
swinging in the wind and touching another antenna or grounded 
pipe. This results in an irregular clicking sound, not alone in 
the receiver connected to this antenna, but likewise in the 
receivers connected to all nearby antennas. If you are an 
apartment house dweller. therefore, it will be well to check over 
all the antennas on your roof for possible trouble makers of 
this type. Noise in Receiver 

If you find after disconnecting both antenna and ground the 
noise in your receiver continues. then the probability is that 
it is caused by a defective tube, a poor connection in the 
receiver itself. or some part of the antenna grounding. 

Tubes should be one of the first things suspected as causing 
the trouble, and can easily be tested by lightly tapping the 
top of each tube, when your ear will quickly tell you whether 
it is noisy or not. If the tubes appear to be okay and the re- 
ceiver is still noisy every time it is jarred or touched, then 
every connection must be carefully tested and examined to 
find out which one is loose. This is a job that should be en- 
trusted to a good serviceman. 

THE author needs no intro- 
duction to readers. The en- 

gineers in his laboratories have 
made an intensive study of 
radio noise, and in this article 
he liasses along some of the 
experience gained in his study. 
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THE "TILTED" ANTENNA 
Figure 1. This type of antenna is recommended by 
the author, for those who have "wide open spaces" 
at their disposal. It is extremely directional and 
therefore offers an unusually favorable signal -to -noise 
ratio. Figure 2 slows the set -up for adjusting the 
antenna to insure uniform pick -up throughout the 
short -wave band to be covered. The method is de- 

scribed in the text 
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FOR THE POWER 
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FIG. 3 A.C. 500 f 

OSCILLATOR CIRCUIT 
FOR ANTENNA ADJUSTMENT 

Figure 3. Any power "driver" may be used in the 
set -up of Figure 2. The circuit shown here is simple 

and effective 

THE ANTENNA COUPLING COIL 
Figure 7. A sketch of the finished coil (L1, Figure 
4). Figures 5 and 6 show details of its assembly 
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eA" Crystal Controlled 

Short -Wave 
SUPER 

A general discussion of the novel prin- 
ciples involved in the design of this receiver 
appeared last month in the first of this series 
of articles. In the present article the author 
provides data on directional and diversity 
antenna arrays, and then proceeds with the 
constructional data on the receiver, which 

will continue next month 

By Frank H. Jones 
Part Two 

1 s 

was stated last month, the receiver being described in this 
series of articles will work astonishingly well on an ordinary 
antenna. But for builders who have the outdoor space 
available fot a real antenna, the trouble of erecting a direc- 

tional antenna array such as described in the following will be well 
worth while. If one cares to go still further, two or more such 
antennas may be employed in a "diversity" system, thus not only 
providing the improvement of approximately 15 to 1 in signal -to -noise 
ratio (as secured with a single array of the type described in the 
following paragraphs) but also more constant signals with less trouble 
from fading. 

To make good use of the diversity effect, it is necessary to have 
at least two antennas separated about 2000 feet if one is working 
on waves of, say, 25 meters. This means that the antenna must 
be connected to the receiving station by means of transmission lines 
and to be effective those transmission lines must not radiate or have 
any effective radio pick -up. 

Recently the research engineers of the Bell Telephone Company 
have developed what they call "diamond- shaped" or "tilted" antennas. 
An antenna of this nature to cover waves around 20 meters with a 
directional ratio of about 15 to 1 is shown in plan view in Figure 1. 
"R" is the receiver, "T" is the transmission line and "A" the antenna 
array. The line "T" may be any convenient length, the main object. 
of its use is to get "A," the antenna array, out in the open, away 
from obstacles and also far away from some other similar array. 

It receives with a ratio of 15 to 1 from the direction shown 
by the arrow, which indicates the incoming wave. "Z" is the resis- 
tor whose value is to be found by test to be described later. L -L -L -L 
are equal lengths of wire 262 feet long. Distance from P to P is 
220 feet. Spacing of transmission line is 6 inches, using No. 12 
enameled copper wire throughout. Distance between L and L at 
"Z" is also 6 inches. The whole antenna array "A" is strung on 
ordinary wooden poles 33 feet in height, using standard double 
petticoat glass insulators. If there is too much sag in the "L" wires, 
place additional light poles in the center of each span. The transm's- 
sion line can be preferably down near the ground, very taut and 
carefully spaced. The length "X" is 472 feet. 

If you want to cut the thing down (on account of cost or space) 
and do it proportionately, the L's are 66 feet, P to P is 55 feet, and 
"X" is 117 feet. The directional ratio will now be decreased to about 
7 to 1. Use the same height poles and the same 6 -inch spaced trans- 
mission line. 

If you don't live in a congested area, you "may" be able to get 
this up in one of your neighbors' back yards. The transmission line 
does not have to be straight. It can follow almost any combination 
of straights and curves so long as you keep it taut and equally 
spaced all along. 

Now a few words as to how to adjust an antenna of this sort so 
it will work on your receiver (the receiver I describe) or any 
other receiver, for that matter. (Continued on page 310) 
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THE COMPLETE CIRCUIT DIAGRAM 
Figure 4. The receiver and power supply are made up in rack and panel form, as shown in the photographs last month. 
Each section of this diagram represents one panel assembly. At the to is the r.f. tuner; below it the crystal oscillator 
and automatic volume- control system; next comes the tuned i.f. amplifier; the two power- supply units are at the bottom 
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IN this eighth 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. 

Short -Wave "Best Bets" 
Wavelengths 

in Meters Cali Letters 
10 G.M.T. 5 A.M. E.S.T. 
30.5 JIAA 
31.2+ Sun. VK2ME 
31.5 Wed., Sat. VK3ME 
70.2 RVIS 

I G.M.T. 6 A.M. E.S T 
16.9 GSG 
19.7 DJB 
19.8 GSF 
25.5 DJD 
30.5 JIAA 
31.2+ Sun. \'K2\IE 
31.3+ WIXAZ 
31.5 Wed.. Sat. \'K3\IE 
49.4+ Irregular W8XAL 
70.2 RVl5 
12 C.M.T. 7 A.M. E.S.T 
13.9+ \YSXK 
16.8+ Irregular PHI 
16.9 GSG 
19.6 FYA 
19.7 DJB 
19.8 GSF 
23.3+ Sun. RABAT 
25.5 DJD 
31.2+ Sun. VK2\IE 
31.3+ WIXAZ 
49.4+ Irregular W8XAL 
70.2 RVIS 
13 G.M.T. 8 A.M. E.S T 
13.9+ W8XK 
16.8+ Irregular PHI 
16.9 GSG 
19.6 

GSF 
RABAT 

DJD 
12R0 

WIXAZ 
PLV 
PRAG 
W8XAL 
VE9DR 
RV15 

19.7 DJB 
19.8 GSF 
25.3 GSE 
25.4 12RO 

Dial Settings 25.5 DJD 
Local 'l'ime.. 31.2+ Sun. VK2\IE 

31.3+ W1XAZ 
31.5+ Y1311C 
31.8+ PLV 

Local Time 49.0+ VE9HX 
49.4+ Irregular W8XAL 
49.9+ VE9DR 
16 G.M.T. Il A.M. E.S T 
13.9+ W8XK 
19.6+ W2XE 
19.7 W8XK 
19.7 DJB 
19.8 GSF 
25.2 FYA 
25.3 GSE 

Local Time 25.4 
5.5 Irregular DJD 

25.6 Except Sun. VE9JR 
26.8+ Sun. CT3AQ 
31.2+ Sun. VK2ME 
31.3+ WIXAZ 
31.5+ GSB 
31.5+ YV3BC 
49.0 +Exc.Sat.,Sun. \'E9HX 
49.2 Sun. VE9GW 
49.3+ Sun. W9XAA 
49.4+ Irregular W8XAL 
49.9 VE9BJ 

Local Time 49.9+ Except Sun. \'E9DR 
17 G.M.T. 12 Noon E.S.T. 

19.7 
19.8 
23.3+ Sun. 
25.4 
25.5 
31.2+ Sun. 
31.3+ 
31.8+ 
35.5 Irregular 
49.4+ Irregular 
49.9+ 
70.2 
14 G.M.T. 9 A.M. E.S T 
13.9+ W8XK 
16.8+ Irregular PHI 
16.9 GSG 
19.6 FIA 
19.7 DJB 
19.8 GSF 
25.3 GSE 
25.4 12RO 
25.5 
25.6 Except Sun. VE9JR 
31.2+ Sun. VK2ME 
31.3+ WIXAZ 
31.8+ PLV 
35.5 Irregular PRAG 
39.4 X26A 
49.0 Except Sat.Sun.VE9HX 
49.4+ Irregular W8XAL 
49.9+ VE9DR 
15 C.M.T. 10 A.M. E.S T 
13.9+ W8XK 
16.8+ Irregular PHI 
19.6 
19.6+ V2XE 
19.7 W8XK 

Local Time 

Local Time 

13.9+ 
19.6+ 
19.7 
19.7 
25.2 
25.3 
25.4 
25.5 Irregular 
25.6 Sat. 
31.2+ 
31.2+ Sun. 
31.3+ 
31.5+ 
31.5+ 

W2XE 
W8 XK 
DJB 
FYA 
GSE 

DJD 
VE9JR 
W3XAU 
VK2ME 
W1XAZ 
GSB 
YV3BC 

49.0+ Ex.Sat.,Sun. \'E9HX 
49.2 Sun. VE9GW 
49.3+ Sun. W9XAA 
49.4+ Irregular W8XAL 
49.9 VE9BJ 
49.9+ VE9DR 
18 G.M.T. 1 P.M. E.S.T. 
13.9+ W8XK 
16.8 Except Sat. W3XAL 
19.7 W8XK 
19.7 DJB 
25.2 FYA 
25.4 12RO 
25.5 GSD 
25.5 irregular DJD 
25.6 Sat. VE9JR 
30.4 
31.2+ 

Sat. 
W3XAU 

31.3+ WIXAZ 
31.5 GSB 
31.5+ YV3BC 
49.2 Sun. VE9GW 
49.3+ Sun. W9XAA 
49.4+ Irregular W8'CAL 
49.5 Temporary OXY 
49.9+ VE9DR 

50.0+ HVJ 
19 G.M.T. 2 P.M. E.S.T. Local Time 
16.8 Except Sat. W3XAL 
19.5 Sun. W2XAD 
19.7 W8XK 
19.7 DJB 
25.2 FYA 
25.3 12RO 
25.3+ W2XE 
25.5 Irregular DJD 
25.5 GSD 
25.6 Ex. Sat.. Sun. \'E9JR 
30.4 Sat. EAQ 

Local Time 31.2+ XETE 
31.3 HBL (code) 
31.3+ WIXAZ 
31.5+ GSB 
31.5+ YV3BC 
49.2 Sun. VE9G\V 
49.3+ Sun. W9XAA 
49.4+ Irregular W8XAL 
49.5 W3XAU 
49.5 Temporary OXY 
49.6+ Sun. WIXAL 
49.9+ VE9DR 
20 G.M.T. 3 P.M. E.S.T. Local Time 
16.8 Except Sat. W3X-AL 
19.5 +Ex.Tu.Th.Sat W2XAD 
19.7 W8XK 
25.2 W8XK 
25.3+ W2XE 
25.4 12RO 
25.5 Irregular DJD 
25.5 GSD 
25.6 FYA 

Local Time 25.6 Ex. Sat. Sun. VE9JR 

31.2 
+at. X QE 

31.3+ WIXAZ 
31.3+ DJA 
31.5+ GSB 
31.5+ YV3BC 
32.3 Sun. RABAT 
45.3+ (chimes) REN 
49.1+ Sat. W3X.- \L 
49.2 VE9GW 
49.3+ Sun. W9XAA 
49.4+ Irregular W8XAL 
49.5 W3XAU 
49 5 Temporary OXY 
496 +Sun. WIXAL 
499 VE9DR 
50.0 RV59 
21 G.M.T. 4 P.M. E.S.T. Local Time. 
16.8 Except Sat. W3XAL 

Local Time 25.2 W8XK 
25.3+ W2XE 
25.4 12RO 

25.5 DJD 
25.6 FYA 
31.2+ XETE 
31.2+ Tues., Fri. CTIAA 
31.3+ WIXAZ 
31.3+ DJA 
31.5+ GSB 
31.5+ YV3BC 
32.3 Sun. RABAT 
46.7 Irregular W3XL 
48.8+ W8XK 
49.1+ YVIBC 
49.1+ Sat. W3XAL 
49.1 Except Sat. W9XF 
49.2 VE9GW 
49.3+ Sun. W9XAA 
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49.4+ Irregular W8XAL 
49.5 W3XAU 
49.5 Temporary OXY 
49.9+ VE9DR 
50.0 RV59 
22 C.M.T. 5 P.M. E.S T 
16.8 Except Sat. W3XAL 

HVJ 
WS K 
W2XE 
12R0 
GSD 

25.2 
25.3+ 
25.4 
25.5 
25.5 

Local Time 

26.8+ Tues.. Thurs. CT3AQ 
30.4 EAQ 
31.0 T14NRH 
31.2+ Tues., Fri. CTfAA 
31.2+ XETE 
31.3 Sat. HBL 
31.3+ 
31.3+ 

WI 

31.5+ VV3BC 
32.3 RABAT 
38.4+ Sat. HBP 
46.7 Irregular W3XL 
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 
49.5 Temporary OXY 
49.9 VE9DR 
50.0 RV59 
50.6 Irregular HJ4ABE 
23 C.M.T. 6 P.M. E.S.T. Local Tim 
25.2 WSXK 
25.5 GSD 
25.6 FYA 
26.8+ Tues., Thurs. CT3AQ 
30.4 EAQ 
31.0 TI4NRH 
31.2+ Tues., Fri. CTfAA 
31.2+ XETE 
31.3 HBL 
31.3+ 

Sat. 
WIXAZ 

31.3+ Irregular DJA 
31.4+ W2XAF 
31.5+ GSB 

38.4+ Sat. HBP C 
46.7 Irregular W3XL 
48.8+ W8XK 
49.0 W2XE 
49.0+ Sat., Sun. VE9HX 
49.1+ VV1BC 
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. Local Tim 

W8XK 25.2 
25.5 
25.6 Except Sun. 
25.6 
31.0 
31.2+ 
31.3+ 
31.3+ 
31.4+ 
31.5+ 
31.5+ 
46.7 Irregular 
48.8+ 
49.0 
49.0+ Sat., Sun. 

VE9JR 
FYA 
TI4NRH 
XETE 
DW 1AXAZ 

W2XAF 
GSB 
VV3BC 
W3XL 
W8XK 
W2XE 
VE9HX 

49.1+ 
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. HJ4 
01 G.M.T. 8 P.M. E.S.T. Local Time 
25.2 WSXK 
25.6 FYA 
25.6 Except Sun. VE9JR 
31.2+ XETE 
31.3+ WIXAZ 
31.3+ DJA 
31.4+ W2XAF 
31.5+ VV3BC 
48.8+ W8XK 
49.0 W2XE 
49.0+ Sat., Sun. VE9HX 
49.1+ VVIBC 
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 
50.3 HJIABB 
50.6 Except Sun. HJ4ABE 
73.0+ HCJB 
02 G.M.T. 9 P.M. E.S.T. 
25.2 W8XK 
25.6 FYA 
25.6 VE9JR 
31.0 TI4NRH 
31.2+ XETE 
31.3+ Irregular DJA 
31.3+ W1XAZ 
314+ W2XAF 
31.5+ 

H,j3ÄBD 
45.3 Thurs. PRADO 
48.8+ WSXK 
49.0 W2XE 
49.0+ Sat., Sun. VE9HX 
49.1+ YVIBC 
49.1+ Sat. W3XAL 
49.1+ Except Sat. W9XF 
49.2 Except Sun. VE9GW 
49.3+ Sun. W9XAA 
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 C.M.T. 10 P.M. E.S T 
25.6 FVA 
25.6 Sat. VE9JR 
31.0 TI4N RH 
31.2+ XETE 
31.3+ WIXAZ 
40.5+ HJ3ABD 
45.3 Thurs. Prado 
45.0 Fri. TGW 
48.8+ W8XK 
49.0 W2XE 
49.0+ Sat., Sun. VE9HX 
49.1+ Sat. W3XAL 
49.1+ Except Sat. W9XF 
49.2 Except Sun. VE9GW 
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 EST. 
25.6 Sat. VE9JR 
31.2+ XETE 
31.3+ WIXAZ 
45.0 Fri. TGW 
48.8+ W8XK 
49.1 i Sat. ,_ I W3XAL 
49.1+ Except Sat. W9XF 
49.2 Except Sun. VE9GW 
49.4+ W8XAL 
49.5 W3XAU 
49.9+ VE9DR 

283 

Local Time 

Station Locations 
Wavelength Call Letters Location 
l.,.'+ \\SXK Pittsburgh, Ya. 
16.8+ W3XAL Bound brook, N. J. 
16.8- PHI H uizen, Holland 
16.9 GSG Daventey, 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 

HVJ 
Daventry, England 
Vatican City 

23.3 Rabat, Morocco 
25.2 FYA Pontoise. France 
25.2 W8XK Pittsburgh, Pa. 
25.3 GSE Daventry, England 
25.3+ W2XE New York. N. Y. 
25.4 I2RO Rome, Italy 
25.5 GSD Daventry, England 
25.5 DJD Zeesen, Germany 

Local Time 25.6 
25.6 

FYA 
VE9JR 

Pontoise, France 
Winnipeg, Canada 

26.8+ CT3AQ Funchal, Madeira 
30.4 EAQ Madrid, Spain 
31.0 TI4NRH Heredia, Costa Rica 
31.2+ XETE Mexico City 
31.2+ W3XAU Philadelphia, Pa. 
31.2+ VK2ME Sydney, Australia 
31.2+ CTfAA Lisbon, Portugal 
31.3 HBL Geneva, Switzerland 
31.3 GSC Daventry, England 
31.3+ WIXAZ Springfield, Mass. 
31.3+ DIA Zeesen, Germany 
31.4+ W2XAF Schenectady, N. V. 
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 
40.54- HJ3ABD 1 Bogota, Col. 
45.0 TGW Guatemala 
45.3 PRADO Riobamba, Ecuador 
45.3+ REN Moscow. U. S. S. R. 
48.8+ W8XK Pittsburgh, Pa. 
49.0 W2XE New York, N. Y. 
49.0+ VE9HX Halifax, N. S. 

Local Time 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+ 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 AVIS Khabarovsk, Siberia 
73.0 HCJB Quito, Ecuador 

Official RADIO NEWS Listening 
Post Observer Appointments 

The following list of persons have been ap- 
pointed Official RADIO NEWS Listening Post 
Observers for short -wave reception. These 
observers will serve conscientiously in help- 
ing to expand the usefulness of the DX 
Corner. They will send in monthly logs of 
actual reception which will be used to check 
and augment the results already obtained in 
our Westchester Listening Post. Official noti- 
fications of appointment, suitable for f ram- 
ing, have already been sent to the successful 
applicants, listed below by states: 
Alabama 

J. E. Brooks 
Florida 

James F. Dechert 
E. M. Law 

Massachusetts 
Roy Sanders 

Mississippi 
Dr. J. P. Watson 

Missouri 
C. H. Long 

New Jersey 
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 

Canada 
W. H. Fraser 

The original plan was to have only one or 
two observers from each State but in the 
case of a few States, Pennsylvania, for in- 
stance, there were a number of observers who 
had proven their ability to serve in this 
capacity and the staff could not choose be- 

tween them. Applications for observers and 
Official Listening Posts in the remaining 
States should be sent in immediately to the 
DX Corner as we already have made many 
probationary appointments that are await- 
ing full recognition. Listeners outside of the 
United States who feel that they could 
serve in this capacity are requested to file 
their applications as soon as possible before 
final appointments are made. 

Short -Wave Reception Conditions 
Reception conditions during the last month 

have undergone some considerable change. 
The 16 and 19 -meter bands have been ex- 
cellent during the mornings but have fallen 
down shortly before noon and during the 
afternoon. The 25 -meter band has improved 
remarkably, especially between the hours of 
4 to 6 p. m. E. S. T. The 31 -meter band 
has also shown great improvement and a 
marked degree of static reduction. During 
the evening the 48 -meter band has produced 
louder and stronger signals, with much less 
static than during the summer months. The 
Australian stations are now coming in like 
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locals on the 31 -meter band. The Japanese 
station, JIAA, has been reported heard from 
more listening posts than previously. 

VE9JR Transmissions 
An official communication from radio sta- 

tion VE9JR at Winnipeg, states that their 
station will be on the air on 25.6 meters, 
with 2000 watts power, daily except Satur- 
day and Sunday, from 8:30 to 9:30 a. m., 
C. S. T., and from 10 to 10:35 a. m., from 1 

to 1:15 p. m.; from 2:15 to 2:35 p. m., from 
6 to 9 p. m., and on Saturdays from 8:30 
to 9 a. m.; from 10 to 10:30 a. m., from 
11:45 to 12:15 p. m., from 6 to 7:30 p. m., 
and from 8 to 9:30 p. m., and on Sundays 
from 8 to 9 p. m. 

W3XAU Transmissions 
An official communication from radio sta- 

tion W3XAU in Philadelphia, states that 
their transmitter will be on the air on 9590 
kilocycles, daily, from 12 noon to 6 p. m., and 
on 6060 kilocycles from 8 p. m. to 1 a. m., 
the following morning. 

W2XE Transmissions 
An official communication from radio sta- 

tion W2XE of New York states that they 
will be on the air from 11 a. m. to 1 p. m., 
daily, on 15270 kilocycles and from 3 to 5 

p. m., daily, on 11830 kilocycles and from 
6 to 11 p. m., on 6120 kilocycles. Their pro- 
grams are the same as those carried by sta- 
tion WABC on the broadcast band. 

W8XAL Transmissions 
An official communication from station 

W8XAL of Cincinnati states that their ap- 
proximate operating schedule will be from 
11 a. m. to 3:30 p. m.; from 6:30 to 8:30 
p. m. and from 11 p. m. to 6:30 a. m. All 
times are G. M. T. The power used by this 
station is 10,000 watts at a frequency of 
6060 kilocycles (49.5 meters). The engineers 
write us that they are now incorporating 
new technical features in their 10- kilowatt 
transmitter (which should be on the air again 
by the time this publication is on the news- 
stands). 

The British Transmissions 
An official communication of the Empire 

Station shows the transmissions as shown in 
the DX Corner Best Bets for this month, 
although changes may be made at any time. 
Station GSD on 25.5 meters may be substi- 
tuted for GSE on 25.23. Station GSC on 
31.3 meters may be substituted for station 
GSB on 31.5 meters. 

VE9GW Transmissions 
An official communication from station 

VE9GW of Bowmanville, Canada, states that 
they will be on the air on 49.22 meters 
(6095 kilocycles), daily, from 3:30 p. m. to 
12 midnight, with the exception of Sunday, 
when the schedule will be from 11 a. m. to 9 

p. m. All times are E. S. T. The power in 
the antenna is approximately 500 watts. 
The antenna employed is a horizontal di- 
pole, coupled to the transmitter by means 
of a matched impedance feeder system. 

VE9HX Transmissions 
An official communication from station 

VE9HX at Halifax, Nova Scotia, states that 
this station will be on the air on 61.10 kilo- 
cycles daily except Saturdays and Sundays 
from 9:30 a. m. to 12:30 p. m., and on 
Saturdays and Sundays from S p. m. to 11 

p. m. All times are E. S. T. 

W9XF Transmissions 
An official communication from station 

W9XF in Chicago states that they will be 
on the air from Mondays to Fridays in- 
clusive from 4:30 to 8 p.m., and from 9:30 
to 2 a. m. They are not on the air Satur- 
days. On Sundays they will be on from 

4:30 to 7 p. m. and from 9 p. m. to 2 a. m. 
All times are E. S. T. The station uses an 
antenna power of 5000 watts and operates 
on 6100 kilocycles. The vertical radiator an- 
tenna is fed by a transmission line and the 
station uses 100% modulation. The trans- 
mitter is located at Downers Grove, Illinois, 
some 23 miles southwest of Chicago. 

12RO's Transmissions 
An official communication of station I2R0 

located at Rome, Italy, shows this station 
will be on the air on 25.4 meters from 11 
a. m. to 12:30 p. m. and from 2:30 to 5:30 
p. m. 

League of Nation's Transmissions 
We have received an official communica- 

tion from the League of Nations regarding 
their stations HBP and HBL, who state 
that they have a weekly broadcasting serv- 
ice every Saturday evening from 5:30 to 
6:15 p. m. The program is in English from 
5:30 to 5 :45, in French from 5:45 to 6:00 
p. m., and in Spanish from 6 to 6:15 p. m. 
The wavelengths of these two stations are 
38.47 and 31.3 respectively. The station is 
announced as "Radio- Nations ", the call let- 
ters are not used. 

HJ2ABA Transmissions 
An official communication from radio sta- 

tion HJ2ABA states that their transmitter, 

which is at Tunja, Colombia, has been given 
the name, "La voz del pais." This station is 
on the air on 50.4 meters and operates ir- 
regularly between 7 and 10 o'clock p. m. 

News from Porto Rico 
"I am a constant reader of the DX Corner 

and Best Bets. I find they contain the 
most complete and interesting information 
ever given about the short waves. I have a 
Lafayette SW -45 and a 50 -foot antenna. 
Listed below are the stations I receive best 
here in Santurce: W3XAL, GSD, GSC, GSB, 
FYA, RABAT, VK2ME, HBL, HBP, DJD, 
DJC, W2XAF, RV59, HJ1ABB, I2R0, EAQ 
and TI4NRH." 

Pelayo Garcia, 
Santurce, Porto Rico. 

Best Bets at Norwich, New York 
E. Arthur Conklin of Norwich, New York, 

says that all of the stations of the British 
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Empire System are well received as well as 
OXY on 49.4 meters. He states that he did 
not have a long list this month because he is 
sending his Scott receiver back to the factory 
to have an attachment included to make it 
tune up to 4000 meters. 

A Report on J1AA 
M. A. B. Snyder of Los Angeles, Cali- 

fornia, mentions that station J1AA of Tokyo, 
Japan, on 9870 kilocycles is now coming in 
QSA -4 daily from 1:30 a. m. to 4:40 a. m. 
P. S. T. He neglected to state what receiver 
he uses. 

Best Bets in Ohio 
Mr. Willard Buettner of Cincinnati, Ohio, 

reports the following list of stations as short- 
wave Best Bets: W2XAD, W1XAL, W8XK, 
DJB, HJB, GBS, I2RO, W2XE, GSD, DJD, 
VE9JR, EAQ, WEF, XETE, GSC, W2XAF, 
GSB, DJA, W3XL, W9XF, W3XAL, 
VE9GW, W9XAA and W3XAL. He uses a 
home -made receiver employing a 551 r.f. tube 
with a -27 detector and two -27 audio tubes. 
Mr. Buettner states that he has heard WEL 
and WEF transmitting NBC programs to 
South America. 

Best Reception on Johannesburg 
Mr. C. McCormick of Johannesburg, South 

Africa, sends in the following list of Best 
Bets for his location: W8XK, XIQ, XIV, 
GSB, VK5MU, W3XAU, W3XAL, W2XAF, 
W2XAD, FYA, RVI5, RV59. He neglected 
to state the type of receiver he uses. 

Another South African Report 
Using a Stewart Warner 11 -tube magic 

dial set, as well as a 4 -tube home -made re- 
ceiver, an anonymous reader of RADIO NEWS 
sends in the following Best Bets: PHI, I2RO, 
RV59, all the Daventry stations, W3XAL, 
W1XAZ. He states that most of the Ameri- 
can stations come on the air too late to listen 
to them in his part of the world. 

A Report on WBXK's 13.9 Meter 
Transmissions 

Chas. E. Hurlburt of Middle Haddam, 
Connecticut, owner and operator of stations 
W1CKF and W1FMS bats in R9 plus only 
when the sky is cloudless and the weather 
warm. When the sky is partly cloudy or 
cloudy their signals vary between R5 and 
R2. 

A Report from Pittsburgh 
Mr. Edward C. Lips of the Brass Pound- 

ers and Modulators Amateur Radio Club of 
Pittsburgh, Pennsylvania, sends in the fol- 
lowing Best Bets for his location: DJD, 
DJA, DJC, DJB, EAQ, GSA, GSD, GSB, 
GSE, GSF, I2RO, VK2ME, VK3ME, TJW, 
YV1BC, TI4NRH, CT3AQ, HBJ, VE9GW, 
VE9DR, VE9JR. He says he is now await- 
ing verification cards from OA1B, VK2LZ, 
K6BAZ, GSBY, G5BJ, GSML. He reports 
reception on the 49 -meter band bad on ac- 
count of QRN. He uses a t.r.f. receiver em- 
ploying a -58 t.ri. tube, -57 detector and a 
-56 and a 2A5 for audio. His antenna is a 
doublet with a 100 -foot flat top and an 85- 
foot transposed lead -in. 

A West Virginia Report 
An anonymous reader writes in that he 

uses a home -made adapter with a Bosch 
model 48 receiver and gives the following 
stations as Best Bets for Hollidays Cove, 
West Virginia: GSF, I2R0, XDA, VE9JR, 
DJA and EAQ. 

A Report from Bermuda 
Mr. W. P. Cutter of St. George's West, 

Bermuda, contributes the following: "I have 
not as yet seen any report from Bermuda on 
short -wave reception. Although static has 
interferred considerably, I have found re- 

(Continued on page 313) 
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BAND -PASS EFFECT OBTAINED IN 

NSW I. F. DESIGN 
The intermediate- frequency transformers recently developed 
by the author demonstrate the possibility of obtaining high 

i.f. selectivity without side -band cutting 

THE writer has recently designed an 
all -wave receiver embodying a se- 
lectivity system that has been under 
development since the first of the year. The results 

have been so satisfactory that it was felt that some quantita- 
tive data might be of interest to set designers and builders. 

The history of radio de- 
velopment has been one of 
constantly improved selec- 
tivity in order to cope with 
the increased number of sta- 
tions in operation as well as 
the popular demand for a 
higher class of service from 
a radio receiver. True, the 
use of high order selectivity 
has not been of major im- 
portance to the average lis- 
tener for two reasons. The 
use of chain broadcasting 
has made most of the more 
popular programs available 
for the average listener on 
one or more clear channels 
available without interfer- 
ence. Also, the average lis- 
tener is not greatly interested 
in short -wave reception 
where the use of a specific 
allocation and cleared chan- 
nel system is not always 
the case. For the listener 
who is interested in recep- 
tion from distant stations, 
however, first order of se- 
lectivity is of the highest 
importance and is sought by 
the designers of the better 
quality receivers. 

I.F. Selectivity 
Many of the recent im- 

provements in selectivity 
have been brought about in 
the intermediate- frequency 
stages of the amplification 
system. This has been the 
logical procedure, for the 
selectivity of tuned circuit 
is inherently greater at the 
lower frequencies than at 
the higher signalling fre- 
quencies of broadcast and 
short -wave band stations. 
Some of these developments 
have made use of crystals, 
taking advantage of the ex- 
tremely high selectivity of a 
properly ground quartz crys- 
tal. This principle has been 
very successfully applied in 
the construction of receivers 
for the reception of continu- 
ous wave stations only 
(single -signal receivers) but 
attempts to utilize the crys- 
tal for reception of phone 

By Kendall Clough signals has been less successful. This is due 
to the extreme selectivity of crystals as 
resonators. This selectivity extends not 

only to the adjacent channel, say 10 k.c. away, but is also high 
in the audio side band region of 5000 cycles or less of resonance, 
detracting from the fidelity of reception and high selectivity 

has been gained with the loss 
of true reproduction. 

Some designers have at- 
tempted to overcome this 
loss in fidelity by reshap- 
ing the curve of the audio 
amplifier in such a way as 
to increase the relative am- 
plification at the higher 
audio frequencies. This has 
been largely unsuccessful 
due to the type of audio cir- 
cuit demanded for this type 
of correction. 

Side -bands 
Further gains in selec- 

tivity over the ordinary re- 
ceiver have been made by 
increasing the number of 
stages of i.f. amplification. 
These stages have ordi- 
narily been made of the 
common type consisting of 
two tuned circuits coupled 
at or just below optimum 
coupling. Sufficient stages 
of this type will provide 
a very high order of se- 
lectivity on the adjacent 
channel (10 k.c. off reso- 
nance) but the build -up in 
selectivity within the side 
band frequencies (0 -5000 
cycles) is rapid and the de- 
sign is usually a compromise 
between the best adjacent 
channel selectivity that can 
be accomplished with a loss 
of side bands that is at least 
tolerable to the ear. This 
type of i.f. amplifier design 
is shown in the curve A of 
Figure 1, this being a com- 
posite of several of the 
more selective receivers of 
the past season. It will be 
seen that the selectivity 10 
k.c. off resonance is very 
good, being 2000 to 4000 
times the signal required for 
response at resonance. The 
response is down 100 to 300 
times 5000 cycles off reso- 
nance and as much as 3 to 4 
times 1000 cycles off reso- 
nance. This represents 
about the greatest amount 
of side band cutting that is 
tolerable and with a certain 
amount of audio and 

THE BAND -PASS EFFECT 
Figure 1. Curve A represents the averaged selectivity char- 
acteristics of several typical high -grade superheterodyne receiv- 
ers; Curve B that of a receiver which employs the i.f. coupling 
system described here. The shaded area represents the im- 
proved range over which sidebands are maintained by the new 

system, without important cutting 
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speaker compensation, 
is acceptable to the av- 
erage ear. 

In view of the limi- 
tations in design of i.f. 
amplifiers incorporating 
either of the two prin- 
ciples suggested above, 
the writer has spent 
several months in the 
development of a dual 
i.f. system that has 
some of the properties 
of a band filter and 
hence the attainment of 
high order of adjacent 
channel selectivity is 
possible without dam- 
aging effect on the side 
bands. The perform- 
ance is indicated by the 
curve of B of Figure 
I. It will be noted 
that the selectivity has 
been enormously in- 
creased, being as high 
as 75,000 times at 10 
k.c. off resonance. At 
the same time the side band diminution is about the same 
as the composite curve at 5000 cycles off resonance, while for 
all audio frequencies between 0 and 5000 cycles the response 
has been improved. The amount of improvement is clearly 
indicated by the shaded area of the curve. 

Band -Filter Effect 
The electrical nature of the i.f. units employed for the at- 

tainment of this selectivity is shown in Figure 3. It will be 
noted that four coils are employed, each wound with highly 
stranded litz wire and of suitable shape to secure the best pos- 
sible performance factor. These coils are paired off into units 
of two each in separate shields. These dual units can be seen 
(Figure 2), at the rear of the chassis in the photograph of the 
new Hallicrafters' receiver recently introduced by the Silver 
Marshall Mfg. Co. Separate shields are used in order that 
there may not be any trace of coupling between the input and 
output coils, forcing the signal voltage through the link cir- 
cuit. Any coupling between the coils Ll and L4 would, of 
course, destroy a certain amount of the inherent selectivity 
of the unit. Three of these units are used in the tuner unit of 
the receiver illustrated together with a single tuned coupler 
unit for transfer 
from the last i.f. 
tube to the diode 
and a.v.c. circuits. 

This tuner is 

used with an am- 
plifier that has a 

slight leakage re- 
actance peak at 
about 4500 cycles 
so that the small 
side band cutting 
at the higher audio 
frequencies is off- 

set almost com- 
pletely with the re- 
sult that the over- 
all reproduction is 

unimpaired. This 
manner of com- 
pensation has been 
found to be much 
simpler than the 
necessary equalizer 
circuit necessary 
to compensate 
completely for the 
type of side band 
cutting shown in 
Curve A. Also, 
compensation i n 
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THE NEW I.F. SYSTEM 
Figure 2. The coupling units may 
rear of the chassis. Each coupling 

carefully shielded 

CIRCUIT OF ONE OF 

IN A MODERN CHASSIS 
be seen grouptd in pairs along the 

unit involves four coils, the first two 
from the othtr two 

this manner permits an 
audio curve that drops 

off sharply beyond 
5000 cycles so that a 
minimum of noise and 
tube rush is reproduced. 

This type of i.f. unit 
has been used experi- 
mentally by several 
constructors, but this is 
believed to be the first 

use of it in commer- 
cial form. It was ap- 
parent throughout the 

development of the unit 
that it would be pos- 
sible to so proportion 
the circuit constants 

that a flattening of the 

response at frequencies 

near resonance would 
result. That the sys- 
tem has the properties 
of a band filter is rather 
apparent from an ex- 

amination of Figure 4. 
Here the reactances of 

the circuit have been 
separated and thrown into equivalent form, it being assumed 
that the six coils equivalent to the arrangement of Figure 3 
have no coupling between them. As shown in Figure 4, the 

system has the nature, from a circuit standpoint, of a recurrent 
system or of a filter. Analysis of the circuit has shown this 
to be the case. As a matter of fact, if the circuit constants are 
properly chosen, the evenly transmitted band can be extended 
for a wide audio range on either side of resonance, although 
at some sacrifice of selectivity on the adjacent channel. The 
final design, characteristics of which are shown in Curve B, 
Figure 1, was believed by the writer to represent the best 
characteristics possible with the system for a modern radio 
receiver operating at an i.f. frequency of 465 kc. 

Noise Level Reduction 
In operation, the tuner has displayed not only an enormous 

discrimination against interfering signals on the adjacent chan- 
nel, but a marked reduction in the usual noise level as well. 
This, no doubt, is due to the selectivity curve, which cuts off 
severely above 5000 cycles and limits the amount of noise im- 
pulses to which the second detector is subjected. It is felt that 
this system embodies sufficient selectivity to cope with any con- 

ditions possible un- 
der the modern 
system of broad- 
casting. 

It is of special 
importance that 
this degree of se- 

lectivity is obtain- 
ed without sacrific- 
ing side bands, 
even to the extent 
normally expected 
in many of the re- 
ceivers of today 
that actually show 
a lower degree of 
selectivity than do 
receivers incorpo- 

rating the i.f. sys- 
tem described here. 
Obviously any re- 
ceiving system 
which can demon- 
strate such a com- 
bination of char- 

acteristics as this 

may logically be 
considered a for- 
ward step in the 

quest for improved 
reception. 

THE COUPLING UNITS 
Figure 3. The actual circuit and, F igure 4, the equivalent filter network 
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THE COMPLETE 3 -UNIT RECEIVER 

Figure 1. The tuner chassis is completely enclosed in a chromium- plated case. The power unit 
and auditorium type dynamic speaker are also finished in chromium 

193¢ MODEL 

Laboratory -Built Super 
Employing the newest multiple function tubes, this improved model matches 
every accomplishment of last year's 15-tube model -and more -yet requires 
only 12 tubes to do it. Band spre2ding is an important added feature 

SINCE the introduction in late October a year ago of the 
"Masterpiece, a 13 to 570 -meter custom -built super- 
heterodyne, these receivers have been put into use all 
over the world with uniformly gratifying results in all 

climates and in nearly every country on the globe. As a result 
of the acid test of operation in all sorts of climates and places, 
by varying types of users ranging from dyed -in- the -wool radio 
enthusiasts to the more ordinary type of listeners, a number 
of suggestions for improvement have been gleaned from a 
multitude of sources. 

Hence, one year after the introduc- 
tion of the Masterpiece. it has been 
felt, after analyzing carefully a cross - 
section of comments and suggestions, 
that certain mechanical changes could 
beneficially be made, and that certain simpler electrical means 
of attaining the same ends, which have been developed during 
1933, might also advantageously be incorporated. 

These changes are not essential design changes, in that they 
alter the results obtained scarcely at all; they are merely 
simplifications of an electrical and mechanical nature, calcu- 
lated to render the results previously obtained easier to obtain, 
both for the novice and the experienced engineer alike. 

Upon looking at Figure 1, two changes are outstanding. The 
first is the polished chromium shielding cabinet over the entire 
chassis. This contributes additional shielding over and above 
that provided by the individual circuit elements, helping to 
eliminate extraneous noise, and also keeping dust and dirt out 
of the set. It further permits of the most advantageous 
physical location of the parts upon the chassis in terms of 
electrical efficiency. 

The second change referred to is in the use of two dials 
instead of a single tuning dial. The receiver is completely 
tuned by the right -hand dial and its single knob, as before. 

QBy McMu 

The second dial is simply a vernier, or band -spread tuning 
dial. to permit the short -wave bands such as the 6000, 9500 
and 12,000 kc. short -wave broadcast bands being spread out 
over a whole full dial scale for easy tuning. It may likewise 
be used to spread the amateur bands for easy tuning -or even 
small segments of the broadcast band. It is purely a vernier, 
not a second tuning control. It need not be used at all in op- 
erating the set, yet its use makes for much easier tuning of the 
short -wave bands. 

In the first receiver, tuning of the short -wave bands was 
made easy by a 28:1 dial ratio. This 
was necessarily slow in tuning over any 
large range, but even more important, 
did not permit of spreading the different 
short -wave stations far enough apart on 

the dial scale itse f to make for easy visual reading. With 
this new band -spread dial, the main tuning dial need merely 
be set at. say. 6.2. for the 6000 kc. (50- meter) short -wave 
broadcast band, and all the stations in this band will be found 
spread out nicely on the vernier dial. 

Any high -ratio tuning dial will necessarily be mechanically 
stiff. which does not render tuning easy. By the use of 6:1 
automatic take -up gear drives with opposed gears (an equiva- 
lent of the beautifully smooth helical gear control), the me- 
chanical operation not only is smooth and entirely free of 
slippage, wear or backlash, but the control knobs turn with 
delightful ease and absence of effort. Tuning is thus made 
faster, easier, simpler, and the dial calibration more readable. 
This simple mechanical change is invaluable, and in the hands 
of a novice can make all the difference between skipping over 
foreign short -wave stations or having them about as easy to 
find as broadcast -band stations. 

Looking at the polished chromium front panel, the control 
knobs are: upper two, the main tuning knob and dial at the 

rdo Silver 
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right and the vernier or 
band -spread dial and 
knob at the left, with 
the visual tuning meter 
at the top center. The 
five lower controls are, 
left to right: audio 
volume level control, 
manual tone control, 
audio beat oscillator 
toggle switch, intersta- 
tion noise suppressor or 
sensitivity control, and 
the four -position wave - 
change switch. 

These controls all du- 
plicate those on the 
original receiver, de- 
scribed in the February, 
1932, issue of RADIO 
NEWS, except for the 
vernier tuning control 
mentioned above, the 
beat oscillator switch, 
which has been moved 
from the rear to the 
more easily accessible 
front panel, and the interstation noise -suppressor knob. 

Because in any sensitive receiver having automatic volume 
control, sensitivity will rise to a maximum in the absence of 
a carrier signal, the local noise is bound to be heard between 
stations, and noise will be heard in between as the set is tuned 
from one station to another. 

"Squelch" Circuit Dropped 
In the earlier receiver, a special "squelch" tube was used, 

connected to function as a valve refusing all signals and noise 
below a useful level when it was switched in. By this means 
the set could be tuned from station to station with dead silence 
between stations when desired. This arrangement had two 
disadvantages: it required an extra tube, and its cut -off level 
had to be set at some arbitrary point -it could not easily be 
set to agree with the different local noise conditions found in 
different locations. Also, it was found that many stations con- 
stituting good noise -free entertainment would, in the course 
of their normal and continuous slight fading, fade across any 
arbitrarily established cut -off level, resulting in a periodic cut- 
off of reception, or if fading was rapid, in choppy distorted 
reception when the squelch circuit was in use. 

The squelch circuit as a switch -like valve has been elimi- 
nated, therefore, and an r.f. sensitivity control substituted. 
This control can be adjusted to suppress any prevailing level of 
local noise, which is obviously advantageous and eliminates 
entirely the possibility of choppy reception of stations fading 
slightly across the 
cut -off level of 
any automatic 
squelch or valve 
circuit. It permits 
of adjustment of 
the r.f.-i.f. gain to 
the exact degree 
desired, and over 
all ordinary oper- 
ating ranges, has 
no effect on the 
automatic volume 
control action, or 
on the operation of 
the audio volume - 
level control. 

The elimination 
of the arbitrarily 
adjusted squelch 
tube, together with 
two new tubes re- 
cently introduced, 
permits of the 
elimination of a 
total of three 
tubes, allowing 
somewhat better 

THE CHASSIS 

Figure 2. The tuner is thoroughly shielded and well laid out, mechan- 
ically and electrically. Tuning is single control (upper right -hand knob). 
The band -spread control (to the left) is provided as a convenience to 

make tuning easy and is not an essential control 

results to be obtained 
than with the original 
fifteen at first em- 
ployed. 

The actual tube cir- 
cuit line -up is: 58 r.f. 
stage, 2A7 combined 
first detector and elec- 
tron- coupled oscillator, 
three 58 i.f. stages 
(the third stage used 
for selectivity, not for 
gain -its additional 
gain cannot be used), 
56 diode second 
detector, 56 a.v.c. 
tube, 58 electron- 
coupled, audio-beat 
oscillator, 56 first 
audio stage, 2A3 push - 
pull Class A 15 -watt 
power output stage and 
5Z3 rectifier. 

From the original 
tube complement it can 
be seen that the 56 
oscillator and 57 first 

detector have been replaced by the 2A7 tube, which performs 
both functions with higher gain and the desirable frequency 
stability and uniform coupling of the electron -coupled oscil- 
lator. This one tube is eliminated and performance improved 
a bit. The next tube eliminated is the squelch tube, referred 
to previously. 

The new 5Z3 high- vacuum rectifier, having twice the power 
capacity of the 80, allows one of the original two rectifiers to 
be dropped, thus effecting further simplification. 

New Output Tubes 
The 2A3 tubes possess the advantage of requiring no power 

from their driving stage, whereas the 45's Class A prime for- 
merly used required power to drive them to full output, hence 
a pair of 56's in push -pull were required in the power driver 
stage. Through the use of a pair of 2A3's the maximum 
power output is increased 50%, a not very important consid- 
eration, as the difference between 10 and 15 watts is less than 
about 2 decibels, or the minimum variation ordinarily percep- 
tible to the human ear. The important point, however, is that 
the 2A3's, requiring no driving power, may be fed by a single 
56 voltage amplifier. Thus these new power tubes, doing a 
little better job, permit the elimination of one more tube -a 
not insignificant saving in power and cost. 

The original Masterpiece had fifteen tubes, which are now 
seen to be cut to eleven more efficient ones as a result of 
the year's engineering advances -not radical advances, but 

merely progressive 
improvements - 
cost- saving steps in 
a cost -saving age. 

Actually, the 
simplified and im- 
proved receiver 
uses twelve tubes, 
the twelfth being a 
58 in the added 
tuned i.f. stage. 
This tube is added 
only because it is 
the simple and ob- 
vious means of 
coupling the two 
extra tuned circuits 
added to the i.f. 
amplifier to fur- 
ther improve selec- 
tivity, which is 
needed in Europe, 
where broadcast - 
band stations are 
separated by 9 kc. 
instead of 10 kc. 
This does (Contin- 
ued on page 311) 

ODER THE CHASSIS 
Figure 3. Here the base plate shield has been removed. The r.f., detector and 
oscillator coils for the three short -wave ranges are shown in the center. The 

broadcast coils are in shields above the chassis 
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Radio Call Book Section 
Police and Fire Department Stations in the U. S. 

Municipal Police Radio 
Stations 

Call Location Kc. Watts 
KGJX Pasadena. Calif. 1712 100 

Cedar Rapids, Iowa 2470 50 
KGPA Seattle, Wash. 2414 250 
KGPB Minneapolis, Minn. 2430 400 
KGPC St. Louis, Mo 1712 500 
KGPD San Francisco, Calif. 2470 400 
KGPE Kansas City, Mo. 2422 400 
KGPG Vallejo, Calif. 2422 7.5 
KGPH Oklahoma City. Okla. 2450 250 
KGPI Omaha, Nebr. 2470 400 
KGPJ Beaumont, Texas 1712 100 
KGPK Sioux City, Iowa 2470 100 
KGPL Los Angeles. Calif. 1712 500 
KGPM San Jose, Calif. 2470 50 
KGPN Davenport, Iowa 2470 50 
KGPO Tulsa, Okla. 2450 100 
KPP Portland, Ore. 2442 500 
KGPQ Honolulu. T. H. 2450 100 
KGPS Bakersfield, Calif. 2414 50 
KGPW Salt Lake City, Utah 2470 100 
KGPX Denver, Colo. 2442 150 
KGPZ Wichita, Kansas 2450 250 
KGZA Fresno, Calif. 2414 100 
KGZB Houston. Texas 1712 100 
KGZC Topeka, Kansas 2422 50 
KGZD San Diego, Calif. 2430 100 
KGZF Chanute, Kansas 2450 5 
KGZG Des Moines, Iowa 2470 100 
KGZH Klamath Falls, Ore. 2442 25 
KCZI Wichita Falls, Texas 1712 50 
KGZJ Phoenix, Arizona 2430 100 
KGZM El Paso, Texas 2414 100 
KGZN Tacoma, Wash. 2414 100 
KGZO Santa Barbara, Calif.(CP) 2414 100 
KGZP Coffeyville, Kansas 2450 50 
KGZQ Waco. Texas 1712 50 
KGZR Salem, Ore. 2442 25 
KGZS McAlester, Okla. (CP) 2450 50 
KGZT Santa Cruz, Calif. (CP) 2470 50 
KGZU Lincoln, Nebr. (CP) 2470 50 
KGZV Aberdeen, Wash. (CP) 2414 50 
KGZW Lubbock, Texas (CP) 2458 50 
KSW Berkeley. Calif. 2422 400 

Dallas. Texas 1712 150 
WCK Belle Isle, Mich. 2414 500 
WKDU Cincinnati. Ohio 1712 500 
WMDZ Indianapolis. Ind. 2442 400 
WMJ Buffalo, N. Y. 2422 500 
WMO Highland Park, Mich. 2414 50 
WPDA Tulare, Calif. 2414 150 
WPDB Chicago. Ill. 1712 500 
WPDC Chicago, Ill. 1712 500 
WPDD Chicago, III. 1712 500 
WPDE Louisville, Ky. 2442 200 
WPDF Flint. Mich. 2442 100 
WPDG Youngstown. Ohio 2458 150 
WPDH Richmond, Ind. 2442 50 
WPDI Columbus. Ohio 2430 200 
WPDK Milwaukee. Wis. 2450 500 
WPDL Lansing, Mich. 2470 50 
WPDM Dayton. Ohio 2430 400 
WPDN Auburn, N. Y. 2458 50 
WPDO Akron, Ohio . 2458 100 
WPDP Philadelphia. Pa. 2470 500 
WPDR Rochester, N. Y. 2458 200 
WPDS St. Paul, Minn. 2430 500 
WPDT Kokomo. Ind. 2470 50 
WPDU Pittsburgh, Pa. 1712 400 
WPDV Charlotte, N. C. 2458 50 
WPDW Washington. D. C. 2422 400 
WPDX Detroit, Mich. 2414 500 
WPDY Atlanta, Ga. 2414 150 
WPDZ Ft. Wayne. Ind. 2470 100 
WPEA Syracuse, N. Y. 2458 400 
WPEB Grand Rapids, Mich. 2470 400 
WPEC Memphis, Tenn. 2470 400 
WPED Arlington. Mass. 1712 100 
WPEE Brooklyn, N. Y. 2450 400 
WPEF Bronx, N. Y. 2450 4E0 
WPEG New York, N. Y. 2450 500 
WPEH Somerville, Mass. 1712 100 
WPEK New Orleans, La. 2430 100 
WPEf E. Providence. R. I. 1712 50 
WPEM Woonsocket, R. I. 2470 50 
WPES Saginaw, Mich. 2442 50 
WPET Lexington, Ky. 1712 200 
WPFA Newton, Mass. (CP) 1712 50 
WPFC Muskegon, Mich. 2442 50 
WPFD Highland Park, Ill. (CP) 1712 100 
WPFE Reading, Pa. 2442 100 
WPFF Toms River, N. J. 2430 50 
WPFG Jacksonville, Fla. 2442 100 
WPFH Baltimore, Md. 2414 500 
WPFI Columbus, Ga. 2414 50 
WPFK Hackensack. N. J. 2430 200 
WPFM Birmingham. Ala. 2414 ISO 
WPFN Fairhaven, Mass. 1712 100 
WPFO Knoxville, Tenn. 2470 250 
WPFP Clarksburg, W. Va. (CP) 2414 7.5 
WPFQ Swarthmore, Pa. 2470 50 
WPFR Johnson City, Tenn. 2470 50 
WPFS Asheville, N. C. 2458 100 
WPFT Lakeland. Fla. (CP) 2442 50 

Call Location Kc. Watts 
WPFU Portland. Me. (CP) 2422 100 
WPFV Pawtucket, R. I. (CP) 2470 50 
WPFW Mt. Pleasant, N. Y. (CP) 2414 250 
WPFX Palm Beach, Fla. (CP) 2442 50 
W PFY Yonkers, N. Y. (CP) 2414 100 
WPFZ Miami, Fia. (CP) 2442 100 
WPGA Bay City, Mich. (CP) 2442 50 
WPGB Port Huron. Mich. (CP) 2414 50 
WPGD Rockford, Ill. (CP) 2458 50 
WPGS Mineola. N. Y. (CP) 2414 2)0 
WRBH Cleveland, Ohio 2458 500 
WRDQ Toledo. Ohio 2470 200 
WRDR Grosse Pointe Village, Mich.2414 50 
WPY New York, N. Y. (Harbor 438 & 

Police) 500 200 

State Police Radio Stations 
KGHO Des Moines, Iowa 1534 400 
KGZE San Antonio, Texas 2506 500 
WBA Harrisburg, Pa. 190 300 
WBR Butler, Pa. 190 300 WX Wyoming. Pa. 190 300 
WJL Greenburg, Pa. 190 500 
WMB W. Reading, Pa. 190 300 
WMP Framingham, Mass. 1574 1100 
WPEL Middleboro, Mass. 1574 1100 
WPEW Northampton, Mass. (CP) 1574 500 
WPGC S. Schenectady, N. Y. 1534 5000 
WRDS E. Lansing, Mich, 1574 1000 

Marine Fire Radio Stations 
KGPD San Francisco, Calif. 1558 400 
WEY Boston, Mass. 1558 50 
\VKDT Detroit, Mich. 1558 500 

Police Stations (Municipal, 
State and Marine Fire) 

(By Frsgasncy) 
190 ke. -1578 meters 
WBA Harrisburg, Pa. 
WBR Butler, Pa. 
WDX Wyoming. Pa. 
WJL Greenburg, Pa. 
WMB W. Reading, Pa. 

438 ke. -684.5 meters 
WPY New York, N. Y. 

500 kc. -599.6 meters 
WPY New York, N. Y. 

1534 kc. -195.5 meters 
WPGC S. Schenectady, N. Y. 
KGHO Des Moines, Iowa 

1558 kc. -192.5 meters 
KGPD San Francisco, Calif. 
WEY Boston, Mass. 
WKDT Detroit, Mich. 

1574 kc. -190.5 meters 
WMP Framingham, Mass. 
WPEL Middleboro, Mass. 
WPEW Northampton, Mass. (CP) 
WRDS E. Lansing, Mich. 

1712 kc. -175.1 meters 
KGJX Pasadena, Calif. 
KGPC St. Louis, Mo. 
KGPJ Beaumont. Texas 
KGPL Los Angeles, Calif. 
KGZB Houston, Texas 
KGZI Wichita Falls. Texas 
KGZQ Waco, Texas 
KVP Dallas. Texas 
WKDU Cincinnati, Ohio 
WPDB Chicago, Ill. 
WPDC Chicago. III. 
WPDD Chicago. Ill. 
WPDU Pittsburgh, Pa. 
WPED Arlington, Mass. 
WPEH Somerville, Mass. 
WPEI E. Providence. R. I. 
WPET Lexington, Ky. 
WPFA Newton, Mass. (CP) 
WPFN Fairhaven, Mass. 

2414 kc. -124.2 meters 
KGPS Bakersfield. Calif. 
KGZA Fresno. Calif. 
KGZM El Paso, Texas 
KGZN Tacoma, Wash. 
KGZO Santa Barbara, Calif. (CP) 
KGZV Aberdeen. Wash. (CP) 
WCK Belle Isle, Mich. 
WMO Highland Park, Mich. 
WPDA Tulare, Calif. 
WPDX Detroit, Mich. 

Call Location 
WPDY Atlanta, Ga. 
WPFH Baltimore, Md. 
WPFI Columbus, Ga. 
WPFM Birmingham, Ala. 
WPFP Clarksburg, W. Va. (CI') 
WPFW Mt. Pleasant, N. Y. (CP) 
WPFY Yonkers, N. Y. (CP) 
WPGB Port Huron, Mich. (CP) 
WPGS Mineola, N. Y. (CP) 
WRDR Grosse Pointe Village, Mich, 

2422 kc. -123.8 meters 
KGPE Kansas City. Mo. 
KGPG Vallejo, Calif. 
KGZC Topeka, Kansas 
KSW Berkeley, Calif. 
WMJ Buffalo. N. Y. 
WPDW Washington. D. C. 
WPFU Portland, Me. (CP) 

2430 kc. -123.4 meters 
KGPB Minneapolis. Minn. 
KGZD San Diego, Calif. 
KGZJ Phoenix, Ariz. 
WPDI Columbus, Ohio 
WPDM Dayton, Ohio 
WPDS St. Paul. Minn. 
WPEK New Orleans, La. 
WPFF Toms River, N. J. 
WPFK Hackensack, N. J. 

2442 kc. -122.8 meters 
KGPP Portland, Ore. 
KGPX Denver, Colo. 
KGZH Klamath Falls, Ore. 
KGZR Salem, Ore. 
WMDZ Indianapolis, Ind. 
WPDE Louisville, Ky. 
WPDF Flint, Mich. 
WPDH Richmond, Ind. 
WPEB Grand Rapids, Mich. 
WPES Saginaw, Mich. 
WPFC Muskegon, Mich. 
WPFE Reading. Pa. 
WPFG Jacksonville. Fla. 
WPFT Lakeland, Fla. (CP) 
WPFX Palm Beach, Fla. (CP) 
WPFZ Miami, Fla. (CP) 
WPGA Bay City, Mich. (CP) 

2450 kc. -122.4 meters 
KGPH Oklahoma City, Okla. 
KGPO Tulsa, Okla. 
KGPQ Honolulu, T. H. 
KGPZ Wichita, Kansas 
KGZF Chanute, Kansas 
KGZP Coffeyville, Kansas 
KGZS McAlester, Okla. (CP) 
WPDK Milwaukee, Wis. 
WPEE Brooklyn, N. Y. 
WPEF Bronx, N. Y. 
WPEG New York, N. Y. 
WPFD Highland Park, Ill. (CP) 

2458 kc. -122.0 meters 
KGZW Lubbock. Texas (CP) 
WPDG Youngstown, Ohio 
WPDN Auburn, N. Y. 
WPDO Akron, Ohio 
WPDR Rochester. N. Y. 
WPDV Charlotte, N. C. 
WPEA Syracuse, N. V. 
WPFS Asheville, N. C. (CP) 
WPGD Rockford. Ill. (CP) 
WRBH Cleveland. Ohio 

2470 kc. 121.4 meters 
KGOZ Cedar Rapids, Iowa 
KGPD San Francisco. Calif. 
KGPI Omaha, Nebr. 
KGPK Sioux City, Iowa 
KGPM San Jose. Calif. 
KGPN Davenport, Iowa 
KGPW Salt Lake City. Utah 
KGZG Des Moines, Iowa 
KGZT Santa Cruz, Calif. (CP) 
KGZU Lincoln, Nebr. (CP) 
WPDL Lansing, Mich. 
WPDP Philadelphia, Pa. 
WPDT Kokomo. Ind. 
WPDZ Ft. Wayne. Ind. 
WPEC Memphis, Tenn. 
WPEM Woonsocket, R. I. 
WPFO Knoxville, Tenn. 
WPFQ Swarthmore, Pa. 
WPFR Johnson City. Tenn. (CP) 
WPFV Pawtucket, R. I. 
WRDQ Toledo, Ohio 

2506 kc. -119.7 meters 
KGZE San Antonio. Texas 

(CP)- Construction permit. 
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ADIO ¶PROÇRAM 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 sixth 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 October 10th- November 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. 

MONDAYS 
5:00- SKIPI'Y. Drama. Sponsor: Sterling 

Products, Inc. CBS. WABC, WAAB. 
\VGR, WDRC, 11 -CA U. WEAN. Also, 6:00 
\V _'A O. WBBM, WKRC, WHK, CK LW. 
WJSV. 

5:30 -THE SINGING LADY. Nurser)' Jin- 
gles, songs and stories. Sponsor: Kellogg 
Co. NBC. W.1Z, WHAM, KDKA, R'.IR, 
WGAR. WLW, WHAT., WBZ. WBZA. 

5:30 - JACK ARMSTRONG, ALL-AMERI- 
CAN BOY. Drama. Sponsor: General 
Mills, Inc. CBS. WABC, WNAC, WGR. 
WDRC, WCAU. WEAN. Also, 6:30 - 
WCAO WBBM, WKRC, WHK, CKLW, 
WJSV. 

5:45 -PAUL WING, THE STORY MAN. 
Children's program. Sponsor: General 
Foods Corp. NBC. WEAF, 1VGY, WWJ, 
WBEN, WTAM. 

5 :45- LITTLE ORPHAN ANNIE. Drama. 
Sponsor: Wunder CO. NBC. WJZ.. BAL. 
WBZ, WBZA, KDKA, CRCT, CFCF. 

6:45 -THE KING'S HENCHMEN. Jane Fro - 
man and Charles Carlisle, Vocalists. Fred 
Berrens Orchestra. Sponsor: Kings Brew- 
ing. Inc. OBS. WABC. 

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

8:45 - GEORGE SCHERBAN'S RUSSIAN 
GYPSY ORCHESTRA. CBS. WOKO, 
WCAO. WNAC, WAAB, WKBW, WGR, 
WBBM, \VHK, CKLW, WDRC, WCAU. 
WJAS, WEAN, WSPD, WQAM, WDBO, 
\COST. WBRC. WICC. WDOD. KVOR. 
WCAH, WTAQ, WLBW, WBIG, KLRA, 
WFEA, WREC, WISN, WCCO. WSFA, 
WLAC, WDSU, WMBG, WDBJ, WHEC, 
KTSA, CFRB. WACO, WAIT. KFH, 
WSJS. WORC. WKBN, WI P, KSL. 
KTRH. WDAE. WBT, KOH. 

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

7:30 -LUM AND ABNER. Sketch. Sponsor: 
Ford Dealers. NBC. WEA F. WFBR, 
WBEN. WGY. WTA \I, (\VLW on 7 :45 to 
8:00). WTAG, WEEI, WJAR, WCSH, 
WRC. WCAE. Also, 11:15 -WEN R. 
KSD. WOC. WHO, WDAF, WKBF, 
WTMJ. 

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. 

7:30 - DOLPH MARTIN'S ORCHESTRA 
AND TRAVELERS' QUARTET. Spon- 
sor: Tide Water Oil Co. CBS. WABC, 
WOKO. WCAO, WNAC, WGR, WDRC, 
WCAU, WJAS, WEAN, WFBL, WJSV, 
WLBZ. WHP. WFEA, WHEC, WORC. 
WICC. 

7:45 -THE GOLDBEROS. Drama. Spon- 
sor: Pepsodent Co. NBC. WEAF, WEEI, 
WSAI. WENR, WOW. WTAG, WJAR, 
WCSH. WLIT, WFBR, WRC, WGY, 
WBEN, WCAE, WTAM, WR'J, WDAF. 

Compiled by 

Samuel Kaufman 

7:45 -BOAKE CARTER. News. Sponsor: 
Philco Radio & Television. CBS. R'ABC, 
WCAO, WNAC, WGR, WBBM. 1VBK. 
WCAU, WJAS, WUT, WJSV, CKLW. 

8:00 -HAPPY BAKERS. Vocal trio. Piano 
accompanist. Sponsor: Continental Baking 
Corp. CBS. WABC, WADC, WNAC, 
WGR, WGN, WHK, CKLW. WDRC. 
WFBM. WSPD, WJSV, \VIOC, WCAH, 
WHEC, WORC. WKBN, WHAS. 

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

8:30 -THE SIZZLERS. Male trio. NBC. 
WEAF, WSM B. WKY, WCSH, WBEN. 
WTAM, WSAI, WMAQ, KSD, WOC, 
WHO, WOW, WTAG. \\JAR, WFBR. 
KFYR, WDAF, WIS. WCAE. WSB, 
WIBA, WE BC, WJDX. KTBS, WOAI, 
WRC, WMC, KVOO, KOA, KDYL. KPO. 
CFCF, WWNC, WJAX, WIOD. WSJI. 

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

8:45 -FERRE GROFE'S ORCHESTRA 
WITH CONRAD THIBAULT. Sponsor: 
Philip Morris & Co. NBC. WEAF, 
WTIC, WCAE, WJAR, WCSH, WLIT, 
WGY, WHEN. WWJ. WMAQ, W TAM. 
WEEI, WFBR, WTMJ. 

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, W\IAQ. 
KSD. WOC, WOW, WDAF. 

9:00 -SINCLAIR GREATER MINSTRELS. 
Sponsor: Sinclair Refining Co. NBC. 
WJZ, WGAR. WSB. WLS, KWK. 
WREN, KWCR, KSTP, WEBC, WDAY, 
KFYR, WFAA, WRVA, WWNC. WIS. 
1V.TAX, \VIOD, \'MC. WFLA, WSM, 
WSMB. WJDX, WBZ, KPRC, WOAI, 
KTBS, WKY, KOIL, WBZA, WHAM, 
KDKA, WLW, KSO. KVOO, WTSiJ, 
R'I BA. WBAL. KOA. 

9:30 -JACK FROST MELODY MOMENTS. 
Sponsor: National Sugar Refining Co. 
NBC. WJZ, WBAL. WHAM. KDKA, 
WGAR, WLR'. WJR, WENR. 

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. 

10:00 -ANDRE KOSTELANETZ PRESENTS. 
Orchestra and vocal soloists. CBS. WABC, 
\'ADC, WOKO. WCAO. WAAB. \VKBW. 
CKLW, WDRC. WFBM, KMBC, WHAS, 
WCAU, WJAS, WEAN, WFBL, WSPD, 
WJSV, WQAM. WDBO, WGST, WPG. 
WBRC, WICC, WDOD, KVOR. WCA H. 
KRLD, KLZ. WLBW, WBIG, \'HP. 
WFEA, WREC, WTSN, WCCO, WSFA. 
WLAC, WDSU, WTAR, WMBD, WMBG. 
WDBJ, WHEC, KTSA, WIBW, CFRB, 
WACO, KFH, WSJS, WORC, KSL, 
KTRH, WDAE, WET, KOH. 

10:30 -GUS HAENSCHEN'S PARADE OF 
MELODY. Variety program. Sponsor: 
Buick -Olds- Pontiac Sales Co. NBC. 
WEAF, WTAG, WEEI, WJAR, WCSH, 
WLIT. WFBR, WRC, WGY, WREN. 
WCAE, WTAM, WWJ, WOC. WHO. 
KOA, \CTIC, WLW, WTMJ. KSTP, 
WEBC, WSM, WSB, WMC, KVOO, 
EGO, WKY, WFAA, KPRC, WOAI, 
KGIR, KGHL, WMAQ, KSD, WOW. 

KOMO, KHQ, KDYL, KFI, KGW. 
WDAF. \VIBA, KFYR. 

10:80-LITTLE JACK LITTLE. Vocalist and pianist. CBS. WABC. WADC. WOKO. 
RWCAO, WAAB, 1VKBW, CKLW, WDRC. 
\VFBilI, K1iBC, WHAS, WJAS, WEAN, 
WFBL, WSPD. WJSV, WQAM, WDBO, 
WGST, WBRC. \i'ICC, WDOD, KVOR, 
WCAH, KLZ, WLBW, \VBIG, WHP, 
WFEA, WREC, WCCO, WSFA, WLAC, 
WDSU, RTAR, WMBD, WMBG, WDBJ. 
WHEC, KTSA, WIBW, CFRB, WACO. 
KFH, WSJS, WORC. WIP, KSL, KTRH, 
WDAE, WET, ICOH. 

10:45-HOWARD BARLOW'S SYMPHONY 
ORCHESTRA. CBS. WABC, WADC. 
w'OKO. WCAO, WAAB, R'GR, WHK, 
CKLW, WDRC, R'FBA', KMBC, WHAS, 
WJAS, WEAN. \VFBL, WSPD, WJSV. 
WQAM, \'DBO, WGST, WBRC, WICC, 
WDOD, KVOR, WCAH, KLZ, WLBW, 
WBIG, WHP, R'FEA, WREC, WCCO. 
{VSFA, WLAC, WDSU, WMBD, WMBG, 
WDBJ, WHEC, KTSA, WIBW, CFRB, 
A'ACO, W\IT, KFH, WSJS, WORC. 
WHEN, WIP, KSL, KTRH, WDAE. 
\VBT. KOH. 

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

Products, Inc. CBS. WABC, WAAB, 
WGR, WDRC. WCAU, WEAN. Also, 
6:00 -WCAO. WBBM, WK RC, WHE. 
CKLW, WJSV. 

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

5:30 -JACK ARMSTRONG. ALL- AMERI- 
CAN BOY. Drama. Sponsor: General 
Mills. Inc. CBS. WABC, WNAC, WGR. 
WDRC, WCAU, WEAN. Also, 6:30 - 
WCAO, WBBM, WKRC, WKH, CKLW, 
WJSV. 

6:43- LITTLE ORPHAN ANNIE. Drama. 
Sponsor: {Vander Co. NBC. WJZ, 
WBAL, WBZ, WBZA, KDKA, CRCT, 
CFCF. 

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

8:45 - LOWELL THOMAS. News. Sponsor: 
Sun Oil Co. NBC. WJZ, WBZ, WBZA, 
CRCT, WJR, WBAL. KDKA, WGAR, 
WHAM, WLW, WSYR, WJAX, WIOD, 
R'FT.A. 

7:00 -.AMOS 'N' ANDY. Drama. Sponsor: 
Pepsodent Co. NBC. WJZ, WBAL, 
WBZ. WBZA, KDKA, WLW, WMAL, 
CRCT. WIOD, WFLA, WRVA. WGAR, 
WPTF. Also, 11:00 -1VNI AQ. KDYL, 
WDAF, KOIL, WTDIJ, KSTP, \VSSL 
WAIC, WSB, WSMB, KTHS, WCKY, 
KPRC, WOAr, WKY, KOA, KGO. KFI, 
WHAM, SCOW. KOMO. KHQ, WENR. 
KWK. WJR, WREN. 

7:80 -LUM AND ABNER. Sketch. Sponsor: 
Ford Dealers. NBC. WEAF, WFBR, 
WGY, WBEN, WTAM, WTAG, WRC, 
WEEI. WJAR, WCSH. WCAE, (WLW 
on 7:45- 8:00). Also, 11:15 -WEI. WENR, 
KSD, WOC, WHO, WTMJ, WDAF, 
WKBF. 
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7:45 -THE GOLDBERGS. Drama. Sponsor: 
Pepsodent Co. NBC. WEAF, WTAG, 
WEEI, WJAR, WFI, WRC, WGY, 
WBEN, WCAE, WTAM, WWJ, WCSH. 
WFBR, WSA!, WENR. WOW. R'DAF. 

7:44 -DON CARNEY'S DOG STORIES. 
Sponsor: Spratt's Patent, Ltd. NBC. 
WJZ, \VBAL, \V MAL, KDKA. WBZ, 
WBZA, WGAR, WSYR, WHAM, WJR. 
WCKY, KYW. 

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

8:00 -BLACKSTONE PLANTATION. JULIA 
SANDERSON AND FRANK CRUMIT. 
Sponsor: Waltt & Bond Co., NBC. WEAF, 
WTAG, WEEI, WJAR, WCSH, WFI, 
WRC, WGY, WBEN, WCAE, WTAM, 
WWJ. 

8:00 -ENO CRIME CLUES. Mystery drama. 
Sponsor: Harold S. Ritchie & Co. NBC. 
WJZ, WEAL, WMAL, WBZ, WBZA, 
WHAM, KDKA, WGAR, WLW, WMAQ, 
KWK, WREN. 

8:30 -WAYNE KING'S ORCHESTRA. Spon- 
sor: Lady Past her. NBC. \Vi:AF, 
\VTAG, WCAE, WTMJ, WEEI, WHEN, 
WJAR, WFI, WRC, WGY, WTAM, 
WCSH, WWJ, WSAI, KSD, WOC, WHO, 
WOW, KSTP. WMAQ, WDAF. WKY, 
KPRC, WOAI, WSMB, WSM, WSB, 
WSIC. 

8:30 - HORLICK'S ADVENTURES IN 
HEALTH. Talk by Dr. Herman Bonds- 
men. Sponsor: Horllck's Malted Milk Co. 
NBC. WJZ, WBAL, WBZ, WBZA. 
WHAM, KDKA, WLS, KOIL, WREN. 
CRCT, WLW, KSO. WGAR. Also, 11:45 
-KGO, KG\V, KOMO, KHQ, KOA, 
KDYL, KFI. 

8 :45- POET'S GOLD. Poetic Readings by 
David Ross. Mottle by Vincent Sorry',. 
Orchestra. CBS. WABC, WADC, 
WOKO, WCAO, WNAC, WGR, WHK. 
CKLW, WDRC, KMBC, WHAS, R'CAI7. 
WEAN, WFBL, WSPD, WJSV, WQAM, 
WDBO, WGST, WICC, WDOD, KVOR, 
WCAH, KRLD, WTAQ, WLBW, WBIG, 
WHP, KLRA, WFEA, WCCO, WSFA, 
WLAC, WDSU, WTAR, WMBG, WDBJ, 
KTSA, WSBT, CFRB, WACO. WMT, 
WWVA, KFH, WSJS, WORC, WKBN, 
WJAS, WBT, KSL, WDAE, KOH, 
KTRH. 

9:00 -BEN BERNIE'S BLUE RIBBON OR- 
CHESTRA. Sponsor: Premier Pabst 
Sales Co. NB('. WEAF, WRAP, WTMJ, 
WTAG, WEEI. WJAR, WCSH, KOA, 
KSD, WRC. WFBR. WFI, WGY, WHEN. 
WTAM, WCAE, WLS, WWJ, WOC. 
WHO, WLW, WOW, KSTP, WDAY, 
KFYR, WSM, WMC, WSMB, WKY, 
\VOA!, KPRC, WRVA. 

9:30- TENACO FIRE. CHIEF PROGRAM. 
Comedians, vocalists, orchestra. Spon- 
sor: Texas Co. NBC. WEAF, WCSH, 
WFI, WJDX, WSMB, WRC, WFBR, 
WGY, WBEN, WJAR, WWJ. WEET, 
WCAE, WTAM, WTAG, WMAQ, KDYL, 
KSD. WOW, WHO, WOC, WLW. 
\VDAF, WIBA, KSTP, WEBC, WDAY, 
KFYR, WIS. WFLA, WRVA, WWVNC, 
KFSD, WJAX, WIOD, KVOO, WMC, 
INKY, 1VOAI, KOA, KGIR, KGHL, 
KTAR, KTBS, KGO, KFI, KGW, 
KOMO, KHQ, WRAP, KPRC, WSM, 
W'FMJ, WPTF, WSB. 

9 :30 -NINO MARTINI. Songs. Music by 
Howard Barlow's Symphony Orchestra. 
CBS. \VATIC. WADC, WOKO, WCAO, 
WNAC, WKBW, WHK, CKLW, WDRC, 
WFBM, KMBC, WHAS, WCAU, WJAS, 
WEAN, WFBL, WSPD, WJSV, WQAM, 
WDBO, WGST, WPG, WBRC, WDOD, 
KVOR, WCAH, KRLD, KLZ, WTAQ. 
WLBW, WHIG. WHP, KLRA, WFEA, 
WREC, WISN, WCCO, WSFA, WLAC. 
WDSU, WTAR, WMBG, WDBJ, WHEC, 
KTSA, WIBW, CFRB, WACO, WMT, 
KFH, WSJS, WORC, WKBN, KSL, 
KTRH, WDAE, WBT, KOH. 

10:00 -HOUSEHOLD MUSICAL MEMORIES. 
Edgar A. Guest, poet. Vocalists and or- 
chestra. Sponsor: Household Finance 
Corp. NBC. WJZ, 1VIHZ, WBZA, 
WItAL, WHAM, KDKA, WMAQ, WJR, 
WREN, KSO. WSYR, KWK. 

10:00 -LIVES AT STAKE. Dramatic Sketch 
and Orchestra. Sponsor: General Tire 
& Rubber Co. NBC. WEAF, WTAG, 
WJAR, WCSH, WFI, KHQ, WRVA, 
WFBR, R'RC, WGY, WHEN, WTAM, 
IVLW, WENR, WCAE, WNW, KSD. 
WOC, WHO, WDAF, WSB, WMC, 
WJDX, WKY, KOMO, WSMB, WRAP, 
KPRC, KTBS, KOA, KTHS, WOAI, 
KDYL, KGO, KFI, KGW, KVOO, WOW. 
WSM, WEEI. 

10:45 -LIGHT OPERA GEMS. Channon Col - 
linge, conductor. CBS. WABC. WADC, 
\VOKO, WCAO, WAAB, WKBW, WHK, 
CKLW, WDRC, WFBM, KMBC, WHAS, 
WJAS. WEAN. WFBL. WSPD, WJSV, 
WQAM, WDBO, WGST, WPG, WBRC, 
WICC, WDOD, KVOR, WCAH, KLZ, 
WLBW, WBIG, WHP, KLRA, WFEA, 
WREC, WCCO, WSFA, WLAC, WDSU, 
WMBD, WMBG, WDBJ, WHEC, KTSA, 
WIBW, CFRB, WACO, WMT, WWVA, 

KFH, WSJS, WORC, WKBN, WIP, 
KTRH, KSL, WBT, \VDAE, KOH. 

WEDNESDAYS 
5:00 -SKIPPY, Drama. Sponsor: Sterling 

Products, Inc. CBS. \'ABC, WAAB, 
\VGR, WDRC, WCAU, WEAN. Also, 
6:00 -WCAO, WBBM, WKRC, WHK, 
CKLW, WJSV. 

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

5:30 -JACK ARMSTRONG. ALL A\(ERI 
CAN BOY. Drama. Sponsor: General 
Mills, Inc. CBS. WABC, WNAC, WGR. 
WDRC, WCAU, WEAN. Also, 8:30 - 
WCAO, WBBM, WKRC, WHK, CKLW, 
WJSV. 

5:45-PAUL WING, THE STORY MAN. 
Children's program. Sponsor: General 
Foods Corp. NBC. WEAF, WGY, WWJ, 
WBEN, WTAM. 

5:45 -LI'T'TLE ORPHAN ANNIE. Drama. 
Sponsor: Wander Co. NBC. WJZ, 
WBAL, WBZ, WBZA, KDKA, CRCT, 
CFCF. 

6:80 -BACK OF THE NEWS IN WASHING- 
TON. Political News Comment. NBC. 
WEAF, WJAR, WFBR, WRC, WWJ, 
WOC, WHO, KDYL, KFYR, WSM, WIS, 
WWNC, WIBA, WDAY, WGY, WSAI, 
WSB, WJDX, KVOO, KPO, WMAQ, 
KTHS, KPRC, KTBS, KOA, WOAI, 
KGIR, KGHL, 1VFAA. 

0:45 -LOWELL THOMAS. News. Sponsor: 
Sun Oil Co. NBC. WJZ, WBZ, WBZA. 
KDKA, WGAR, WHAM, WSYR, WLW, 
\VBAL, WJR, CRCT, WJAX, WIOD, 
WFLA. 

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

7:00 -MORTON DOWNEY. Songs. CBS. 
WABC, WADC, WOKO, WCAO, WNAC. 
WGR, WHK, CKLW, WDRC, WHAS, 
WCAU, WJAS, WEAN, WFBL, WSPD, 
WQAM, WDBO, WGST, WBRC, WICC, 
\\'DOD, KVOR, WCAH, KLZ, WTAQ, 
WLBW. WBIG, KLRA, WFEA, WREC, 
WISN, WCCO, WSFA, WLAC, WDSU, 
WTAR, WDBJ, WHEC, KTSA, CFRB. 
WACO, WMT, WWVA, KFH, WSJS, 
WORC, WKBN, WDAE, \VItT. KOH, 
KSL, KTRH. 

7:30 -LUM ANI) ABNER Sketch, Sponsor: 
Ford Dealers. NBC. WEAF, WRC, 
WFBR, WGY, WBEN, R'TAM, W'l'AG, 
WEEI, \'JAR, WCSH (WLW on ,:45- 
8:00), WCAE. Also, 11 :15 -WLIT, KSD, 
WOC, WHO, WTMJ, WDAF, WKBF, 
WENR. 

7:30 -DOLPH MARTIN'S ORCHESTRA AND 
TRAVELERS QUARTET. Sponsor: 
Tide Water Oil Sales Co. CBS. WABC, 
WOKO, WCAO, WNAC, WGR, WDRC, 
\\'CAU, WJAS, WEAN, WFBL, W.1SV, 
WLBZ, WHP, WFEA, WHEC, WORC, 
WICC. 

7:45 -THE GOLDBERGS. Drama. Spon- 
sor: Pepsodent Co. NBC. WEAF. 
WTAG. \\'SAL, WEEI, WJAR, WCSH, 
WFBR, WLIT, WRC, WGY, WHEN, 
WCAE. WTAM, WWJ, WENR, WOW, 
WDAF. 

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

8:00 -BERT LAHR AND GEORGE OL- 
SEN'S ORCHESTRA. Sponsor: Standard 
Brands, Inc. NBC. WEAF, WTIC. 
WTAG, WEEI, WJAR, WCSH, WLIT, 
W FBR, WRC, WGY, WBEN, WCAE, 
WTAM, WWJ, WSAI, WLS, KSD, WOW. 
WDAF, WOC, WHO, WCKY, CFCF, 
CRCT. 

8:00 -ENO CRIME CLUES. Mystery drama. 
Sponsor: Harold S. Ritchie & Co. NBC. 
WJZ, WEAL. WMAL. WBZ, \VBAA, 
WHAM. KDKA, \'GAR, WLW, WMAQ, 
KWK. WREN. 

8:00 -HAPPY BAKERS. Sponsors: Conti- 
nental Baking Co. CBS. WABC. 
WADC, WNAC, WGR, WGN, WHK, 
CKLW, A'DRC, WFBM, WSPD, WJSV, 
W ICC, WCAH, WHEC, WORC, WMAS, 
WKBW. 

8:15 -CURTAIN CALLS. Mark Warnow's 
Orchestra and vocalists. CRS. WABC, 
WADC, WOKO, WCAO, WAAB, WGR, 
WHK. CKL\V, WDRC, KMBC, WCAU, 
WJAS, WEAN, WFBL, WSPD. WJSV, 
WQAM, WDBO, WGST, WPG, WBRC, 
WICC, WDOD, KVOR, WCAH, KRLD, 
\VTAQ. WLBW, WHIG, KLRA, WFEA, 
WREC, IVISN, WCCO, WSFA, WLAC. 
WDSU, WTAR, WMBG, WDBJ, WHEC, 
KTSA, WSBT, WIBW, CFRB, WACO, 
WWVA, WSJS, WORC, KTRH, WDAE, 
WBT, KOH. 
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8:30-TERRAPLANE REVIEW. Orchestra 
and vocalists. Sponsor: Hudson Motor 
Car Co. NBC. WEAF. 

8:30-POTASH AND PERLMUTTER. Drama, 
Sponsor: Health Products Co. NBC. WJZ. 
\'BAL, \\'MAL, WHAM, KDKA, WGAR, 
WCKY, \\'LS, WJR, \VSYR. 

0:00-FERDE GROFE'S ORCHESTRA AND 
CONRAD THIBAULT, BARITONE. 
Sponsor: Philip Morris & Co. NBC. 
WEAF, R'TIC, WEEI, WJAR, WCSH, 
WLIT. \VRC, WGY, WBEN, WCAE, 
WTA M. WMAQ, KSD, WDAF, WWJ. 
KSTP. WTMJ. 

9:00-IItVIN S. COBB AND AL GOOD- 
MAN'S ORCHESTRA. Sponsor: Gulf 
Refining Co. CBS. WABC, WADC. 
\\'OKO, WCAO, WNAC, WKBW, WKRC. 
A'HK, CKLW, WDRC, WHAS, WCAU, 
WJAS, \VEAN, WFBL, 1119PD, WJSV, 
\CQAM, WDBO, WDAE, WGST, WPG, 
A'LB7., WBRC, WBT, WDOD, WCAH. 
KRLD, WBIG, KTRH, KLRA, WFEA, 
R'RF.C, N'SFA, WLAC, WDSU, WTAR. 
\VMI3G, WDBJ, KTSA, WTOC, WACO. 
WORC. WMAS, WGLC, WGL. 

9:15-VERA VAN. Songs. CBS. WABC, 
\VADC, WOKO, WCAO, WNAC, WKB\V, 
CKLW, WDRC, WFBM, KMBC, WHAS. 
R'CAU, WJAS, WEAN, WFBL, WSPD. 
WJSV, R'QAM WDI3O, WGST, WBRC. 
W'I.'_C, \'DOD. KVOR, WCAH, KLZ. 
WTAQ, \'LBW, \\'BIG, WHP, KLRA, 
WFEA, WISN. WSFA, WLAC, WDSU, 
WTAR, \VMBG, WDI3J, WHEC, KTSA, 
WBST, WIBW, l'FRB, WACO, WMT, 
KFH, WSJS, WORC, KSL, WBT, 
KTRH, KOH, WDAE. 

9:30-WHITE OWL PROGRAM. Burns and 
Allen; Guy Lombardo's Orchestra. Spon- 
sor: General Cigar Co. CBS. WA BC. 
WADC. WOKO, WCAO. WNAC. WKBW, 
WGN, WKRC, WHK, CKLW, WOWO. 
WDRC, \VFB\L KMBC, WCAU, WJAS, 
WEAN, KMOX, WFBL, WSPD, WJSV, 
IVBT, HELD. KLZ, WHIG, KTRH, 
\'CCO, KOMA, ESL, KTSA, WORC. 

10:00-CORN COB PIPE CLUB, Sponsor: 
Larus & Bros. Co. NBC. WRAF, g'TIC, 
R'TAG, WCSH, WRC, WGY, WFBR. 
WLIT, WBEN, WTAM, WCAE. WENR, 
\'W.I, WLW, KSD, WOC, WHO, WOW, 
WDAF, KOA, KGIR, KGHL, KGO, KFI, 
KGW, KOMO, WEE!, WJAR, KHQ, 
KDYL, WTMJ, WIBA, WEBC, WDAY, 
KFYR. KSTP, WRVA. 

10:011-OLD GOLD PROGRAM. Fred War- 
ing's Pennsylvanians. Songs and come:ly. 
Sponsor: P. Lorillard Co. CBS. WABC, 
WADC. \VOKO, WCAO, WNAC, WKItW, 
WGN, WKRC, WICK, CKLW, WOWO, 
R'DRC, \VFBM, KMBC, \VHAB, WCAU, 
WJAS, WEAN, KMOX, \VFBL, WSPD, 
WJSV, WQAM, WDBO, WDAE, KERN, 
K\IJ, KHJ, KOIN, KFBK, KGB, KFRC, 
KDB, KOL, KFPY, KWG, KVI, WGST, 
WPG, WLBZ, WBRC, WICC, WBT. 
\'DOD, KVOR, WCAH, KRLD, KLZ, 
WLBW, WBIG, WHP, KTRH, KLRA. 
WFEA, \VREC, \VISN, WCCO, WSFA, 
WLAC, WDSU, WTAR, KOMA, WMBD, 
KOH, WMBG, 1VDBJ, WHEC, KSL, 
KTSA, WTOC, WIBW, WMT. KFH, 
WORC, WMAS, WNAX, WKBH, KFOR. 

10:30-BOSWELL SISTERS. Vocal trio. 
CBS. WABC, WADC, WOKO, WCAO. 
WKBW, WHK, CKLW, WDRC, WFBM. 
KMBC, WCAU, WJAS, WEAN, WFBL, 
WSPD, WJSV, WQAM, WDBO, WGST. 
W BRC. WDOD, KVOR, WCAH, KLZ, 
W LBW, WBIG, WHP, KLRA, WFEA, 
WREC, WCCO, WSFA, WLAC, WDSU. 
WMBD, WMBG, WDBJ, WHEC, KTSA, 
\CSBT, WIBW. CFR II, WACO, WMT, 
KFH, WSJS. WORC, WBT, WDAE, 
KSL, KOH, KTRH. 

11:00-HOWARD BARLOW'S SYMPHONY 
ORCHESTRA. CBS. WABC, WADC. 
\'OKO, WCAO. WNAC. WGR, CKLW, 
WDRC, R'FBM, KMBC, WHAS, VCJAS. 
WEAN. WFBL, WSPD, WJSV, WQAM. 
\VDBO, WGST. WBRC, WICC, WDOD. 
KVOR, WCAH, WLBW, WBIG, WHP, 
KLRA, WFEA, WREC, WCCO, WSFA, 
WLAC, WDSU, WMBD, WMBG, WDBJ, 
WHEC. KTSA, WIBW, CFRB, WACO. 
R'MT. WS.IS, WORC, WIP, KSL, WBT, 
KOH, WDAE, KTRH. 

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

Products, Inc. CBS. WABC, WAAB. 
WOR, WDRC, WCAU, WEAN. Also, 
6:0U -WC A O. WBBM, WKRC, WHK. 
CKLW. WJSV. 

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

5 :30 -JACK ARMSTRONG, ALL AMERI- 
CAN BOY. Drama. Sponsor: General 
Mills, Inc. CBS. WABC, WNAC, WOR, 
WDRC, WCAU, WEAN. Also, 6:30 - 
WCAO, WBBM, WKRC, WHK, CKLW. 
WJSV. 

6:45 -LITTLE ORPHAN ANNIE. Drama. 
Sponsor: Wander Co. NBC. WJZ. 
WBAL, WBZ, WBZA, CFCF, KDKA, 
CRCT. 
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8:45- LOWELL THOMAS. News. Sponsor: 
Sun OU Co. NBC. WJZ, WBAL, WBZ, 
WBZA, WJR, WSYR, KDKA, WGAR, 
WLW, CRCT, WHAM, WJAX, WIOD. 
WFLA. 

7:00 -AMOS 'N' ANDY. Drama. Sponsor: 
Pepsodent Co. NBC. WJZ, WBAL, 
WBZ, WBZA, KDKA, WLW, WMAL. 
CRCT, WRVA, WPTF, WIOD, WFLA, 
WGAR. Also, 11:110 -WMAQ, WEHR, 
KINK, WREN. WDAF, KOIL, WFAA, 
KTHS, KPRC. WOAI, WKY, KOA, 
KDYL, KGO, KFI, KGW, KOMO, KHQ. 
WSMB, KSTP, WSM, WMC. WSB, 
WHAM, WCKY, WJR. 

7:00 -MORTON DOWNEY. Songs. CBS. 
WABC, WADC, WOKO, WNAC. WGR, 
W'HK. CKLW, WDRC, WHAS, WCAU, 
WJAS. WEAN. WFBL, WSPD, WQAM. 
VDBO, WGST, WBRC, WICC, WDOD. 

KVOR, WCAH, KLZ, WTAQ, WLBW, 
WBIG, KLRA, WFEA, WREC, WISN, 
WCCO, WSFA, WLAC, WDSU, WTAR, 
WDBJ, WHEC, KTSA, CFRB. WACO. 
WMT, WWVA, KFH, WSJS, WORC, 
WKBN, W'1P, KOH, KTRH, WBT. 
KSL, WDAE. 

7:15 -COUNTESS OLGA ALBANI. Songs. 
NBC. WEAF, WJAR, WMAQ, WSAI, 
KSD, WTAG, WFI, WBEN. 

7:15 -BABY ROSE MARIE. Songs. Spon- 
sor: Tastyeast, Inc. NBC. WJZ, WBZ, 
WBZA, WBAL, WMAL, WSYR, KDKA, 

7:30 -LC81 AND ABNER. Sketch. Sponsor: 
Ford Dealers. NBC. WEAF, WFBR, 
WRC, WBEN, WTAM, WTAG, WJAR, 
WCSH, WEEI, WGY. (WLW on 7:41- 

8:00). WCAE. Also 11:15 -WENR, 
WDAF, KSD, WOC. WHO, WTMJ, 
WKBF. 

7:45 -THE GOLDBERGS. Drama. Sponsor: 
Pepsodent Co. NBC. WEAF, WTAG, 
WEEI, WJAR, WCSH, 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, W.TSV, WBT, 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, WEBC, WDAY, WSM, WIOD, 
WJAX, WFLA, WMC, WAPI, WJDX, 
WJAR. WRVA, WSMB, WOAI, WKY, 
KOA, KFI, KGO, KGW, KOMO. WBAP 
(WTMJ on 8:30), KTHS, WPTF, WLW, 
WSB. KTAR, KFYR, KHQ, KPRC, 
KVOO. 

8:00 -CAPTAIN DIAMOND'S ADVEN- 
TURES. Dramatic sea story. Sponsor: 
General Foods Corp. NBC. WJZ. WBZ 
WBZA, KDKA, 

8:30 -HORLICK'S ADVENTURES IN 
HEALTH. Talk by Dr. Herman Bun - 
desen. Sponsor: Horllck's Malted Milk 
Co. NBC. WJZ, WBZ, WBZA, WEAL, 
WHAM KSO, WJR, KDKA, WLS, 
KOIL. WREN. KWK. 

8:30- COLUMBIA DRAMATIC GUILD. 
CBS. WABC. WADC, WOKO. WCAO, 
WAAB, WOE. WHK, CKLW, WDRC, 
KMBC, WHAS, WCAU, WJAS, KMOX, 
WFBL, WSPD. WJSV, WQAM, WDBO. 
WGST, WPG, WDOD, KVOR, WCAH, 
WTAQ. WLBW, WBIG, WHP, KLRA, 
WFEA, WRFC, WCCO, WSFA, WLAC, 
WDSU, WTAR, WMBG, WDBJ, KTSA, 
WSBT, CFRB, WACO. WMT, WWVA. 
KFH, WSJS, WORC. 'WKBN, KOH, 
\VBT, WDAE, KTRH. KSL. 

8:45 -THE ROLLICKERS. Male quartet. 
NBC. WJZ. 

APTAIN HENRY'S MAXWELL 
HOUSE SHOW BOAT. Charles Win - 
niger, Lanny Ross, Annette Hanshaw, 
others. Sponsor: General Foods Corp. 
NBC. WEAF, WTAG, WEEI, WTAR, 
WCSH, WFI, WFBR, WRC, WGY, 
WHEN. WCAE, WTAM, WWJ, WSAI, 
WMAQ, KSD, WOC, WHO, WOW, 
WDAF, WTMJ, WRVA, WWNC, WIS. 
WJAX. WIOD, WFLA, WJDX, WMC. 
WSB, WAPI, WSMB, KTBS. WKY. 
KPRC. WOAI, WSM. WBAP, WCKY, 
KTSP. Also 1 A. M., Friday -KOA. 
KDYL, KGO. KFI, NOW, KOMO. KHQ, 
KFSD. KTAR. 

9:00 -PRESENTING MARK WARNOW. Vo- 
calists and Mark WarnOW'sOrchestra. CBS. 
W ABC, WADC, WOKO, WCAO, WNAC, 
WKBW, CKLW, WDRC, WFBM, KMBC, 
WHAS, WCAU, WJAS, WEAN, WFBL, 
WSPD, WJSV, WQAM, WDBO, WGST, 
MPG, WBRC, WICC, WDOD, KVOR, 
WCAH, WELD. KLZ. WTAQ, WLBW, 
WHIG, WHP, KLRA, WFEA, WREC, 
WISN. WCCO. WSFA, WLAC, WDSU, 
WTAR, WMBG, WDBJ, WHEC, KTSA, 
WSBT, CFRB, WACO, WMT, WWVA. 
KFH, WSJS, WORC, WEBN, KSL. 
KOH. WET, WDAE, KTRH. 

9:00-DEATH VALLEY DAYS. Drama. 
Sponsor: Pacific Coast Borax Co. NBC. 
W'JZ, WBZ, WBZA, WJR, WLW. WLS, 
KOIL, WREN. KDKA, WBAL, WHAM. 
WGAR, KWK. 

10:00-AL JOLSON. Songs and comedy. 
Paul Wüiteman's Orchestra, vocal spe- 
cialties. Sponsor: Kraft-Phenix Cheese 
Corp. NBC. WEAF, WTAG, W'EEI, 
WJAR, WCSH, WFI, WFBR, WRC. 
W'GY, WBEN, WCAE, W'TAM, WWJ, 
WLW, KSD, WMAQ, WOC, WHO, 
WOW (WDAF on 10:00-10:45), WTMJ. 
\VIBA, KSTP, WEBC, WDAY, KFYR, 
WRVA, WPTF, WWNC, WIS, WJAX, 
WIOD. WFLA, WNW. WSB, WAPI, 
WJDX, WSñIB, WKY, KTHS, WBAP, 
KTBS, KPRC, WOAI, KOMO, KOA, 
KDYL, KGO, KFI, KGW, KHQ, 

10:00-DEEP RIVER. Willard Robison- 
"Evangelist of Rhythm." CBS. WA BC, 
WADC, WOKO, WCAO, WAAB, W-KBW, 
CKLW, W'DRC, WFBM, KMBC, W'HAS, 
WCAU, WJAS, WEAN, WFBL, WSPD, 
WJSV, WQAM, WDBO, WGST, WPG. 
WBRC. WICC, WDOD, KVOR, WCAH. 
WLBW. WBIG, WHP, KLRA, WFEA, 
WREC, WISN, WCCO, WSFA, WLAC, 
WDSU, WTAR, WMBD, WMBG, WDBJ, 
KTSA, WIBW, CFRB, WACO, WMT. 
KFH, WSJS, WORC, WKBN, KOH, 
\VBT, KSL, WDAE, KTRH. 

10:30-TED BUSING AND LEON BELASCO. 
Sponsor: General Motors Corp. CBS. 
WABC, R'ADC, WOKO, WCAO, WNAC. 
WKBW, \VBBM, WKRC, WHK, CKLW, 
WOWO, WDRC, WFBM, KMBC, WHAS, 
WCAU, WJAS, WEAN, KMOX, WFBL. 
WJSV, KERN, KMJ, KHJ, KOIN, 
KFBK, KGB, KFRC. KDB, KOL, 
KFPY, KWG, KVI, WGST, WLBZ. 
WBRC, W'BT. WCAH, KLZ. KTAT. 
KTRH. W'REC, WHAD, WCCO, WLAC, 
KOMA. WMBG, WHEC, KSL, KTSA, 
WIBW, \\'11iT, KFH, KSCJ. WRR. 

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

Products. Inc. CBS. WABC, WAAB, 
WOE, WDRC, WCAU. WEAN. Also, 
8:00 -WCAO, WBBM, WKRC, WHK, 
CKLW, WJSV. 

5:30 - SINGING LADY. Nursery Jingles, 
songs and stories. Sponsor: Kellogg Co. 
NBC. WJZ. WBZ, WBZA, 1VBAL, 
WHAM. WJR, KDKA, WGAR, WLW. 

5:30 - JACK ARMSTRONG, ALL- AMERI- 
CAN BOY. Drama. Sponsor: General 
Mills, Inc. CBS. WABC, WNAC, WGR, 
WDRC, WCAU, WEAN. Also, 6:30 - 
WCAO, WBBM, WKRC, WHK, CKLW, 
WJSV. 

5:45 -PAUL WING, THE STORY MAN. 
Children's program. Sponsor: General 
Foods Corp. NBC. WEAF, WGY, WBEN, 
WTAM, WWJ. 

5:45- LITTLE ORPHAN ANNIE. Drama. 
Sponsor: Wander Co. NBC. WJZ, 
WBAL, WBZ, WBZA, KDKA, CRCT, 
CFCF, 

6:45- LOWELL THOMAS. News. Sponsor: 
Son 011 Co. NBC. WJZ, WLW, WHAM, 
CRCT, WSYR, WGAR, 1VBZ, WBZA, 
KDKA, WJAX, WIOD, WFLA, WJR, 
\V BAL. 

7:00 -AMOS 'N' ANDY. Drama, Sponsor: 
Pepsodent Co. NBC. WJZ, WBZ, 
WBZA, WBAL, KDKA, WLW, CRCT, 
WRVA, WPTF, WMAL, WFLA, 1VIOD. 
WGAR. Also, 11:00 -WMAQ, WENR. 
KWK, WREN, WDAF, KOIL. KSTP. 
WSM, WMC, WSB, WSMB, WHAM. 
KTHS, WFAA, KPRC, WOAI, WHQ, 
WKY, KOA, KGO, KFL NOW. KOMO. 
KDYL, WJR, WCKY. 

7:00 -LUM AND ABNER'S OLD - TIME 
FRIDAY NIGHT SOCIABLE. Sponsor: 
Ford Dealers. NBC. WTAG, WEEI, 
WJAR, WCSH. Also 10:30 -WEAF, 
WLIT. WRC, WFBR, WGY, WBEN, 
WTAM, WENR, KSD, WOC, WHO. 
WTMJ, WKBF, WLW, WTIC, WCAE. 

7:45 -THE GOLDBERGS. Drama. Sponsor: 
Pepsodent Co. NBC. WEAF, WTAG, 
WENR, WOW. WEEI, WJAR, WCSH, 
WLIT. WRC, WGY, WBEN, 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. WEAF, WTIC (WGY off 
8:30), WDAF, WBEN, WTAG. WOAI, 
WTAM, WWJ, WSAI, KYW, KSD, 
WOC. WHO, WOW, CRCT. KOA, 
KPRC, KTBS, (WTMJ, WRVA, on 8:30), 
WEBC, WKY. WFAA, WCSH, WCAE, 
WLIT, WFBR, WEEI, KDYL, WJAR, 
KVOO, KTHS, WRC. 

5:00- NESTLE'S CHOCOLATEERS. Ethel 
Shutta, Walter O'Keefe and Don Best - 
or's Orchestra. Sponsor: Lamont Conies 
& Co. NBC. WJZ, WBAL, WMAL, 
WBZ. WBZA, WSYR, WHAM, KDKA, 
WGAR, WCKY, WLS, KWK, WJR. 

5:00 -HAPPY BAKERS. Sponsor: Conti- 
nental Baking Co. CBS. WABC, WADC, 
WNAC, WGR. WGN, WHK, CKLW, 
WFBM, WSPD, WJSV, WCAH, WICC. 
WHEC, WORC, WMAS, WDRC. 

8:15 -KING ARTHUR AND ARABIAN 
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KNIGHTS. Don Voorhees Orchestra and 
soloists. Sponsor: Pioneer Ice Cream, 
WOE. 

8:30 -GOLDENROD REVUE. Julius Tannen 
and Phil Spitalny's Orchestra. Sponsor: 
Hittleman Goldenrod Brewery. CBS. 
WABC, WCAO, WNAC. WDRC, WCAU, 
WEAN, WLBZ, WICC, WFEA, WORC, 
WMAS. 

8:00 -FRED ALLEN'S SALAD BOWL RE- 
VUE. Fred Allen and his dramatic 
company. Ferde Grofe's O re le es r a. 
Sponsor: Best Foods, Inc. NBC. WEAF, 
WTIC, WTAG, WEEI, WJAR, WCSH, 
WGY, WBEN, KSD, WTAM, WWJ, 
'IVRC, WFBR, WLIT, WMAQ, WLW. 
Also, 11 :30 -KOA, EGO, KGW, KHQ, 
KOMO. KDYL, KFI, KFSD, KTAR, 
WDAF. 

8:00 -LET'S LISTEN TO HARRIS. Phil 
Harris and his orchestra. Leah Ray, 
blues singer. Sponsor: Northam War- 
ren Corp. NBC. WJZ, WBAL, WMAL, 
WBZ, WBZA, WSYR, KDKA, 1VOAR, 
WCKY, WLS, KW'CR, KSO, KWK, 
WREN, KOIL. EGO. KFI, KGW, 
KOMO, KHQ, KOA, KDYL, KGIR, 
KGHL, WSM, WSB, WAPI, WSMB, 
WKY, WOAI, WFAA, CFCF, CRCT. 

9:00 -IRVIN S. COBB AND AL GOOD - 
MAN'S ORCHESTRA. Sponsor: Gulf 
Refining Co. CBS. WABC. WADC. 
WOKO. WCAO. WNAC, WKBW, WKRC, 
WHK. CKLW, WGL, WDRC, WHAS, 
WCAU. WJAS, WEAN, WFBL, WSPD, 
WJSV, WQAM, WDBO, WDAE, WGST, 
WPG, WLBZ, WBRC, WET, WDOD, 
WCAH, KRLD, WHIG, KTRH, KLRA. 
WFEA, WREC, WSFA, WLAC, WDSU. 
WTAR. WMBG, WDBJ, KTSA, WTOC, 
WACO, WORC, WMAS, WGLC. 

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

9:30 -PHIL BAKER. Variety. Sponsor: 
Armour & Co. NBC. WJZ, WEAL. 
WBZ, WBZA, KDYL, KSO, WHAM. 
KDKA, WGAR, WVJR, WMAQ, KWK, 
WREN, KOIL, WTMJ, KSTP, WEBC. 
WRVA, WWNC, WJAX, WIOD, WSM, 
W\IC, WSB, WAFI. WSMB, WFAA, 
KPRC, WOAI, WKY, KOA. 

9:30- RICHFIELD COUNTRY CLUB. With 
Grantland Rice, Betty Barthell, Mary 
McCoy, Double Quartet and Jack 
Golden's Orchestra. Sponsor: Richfield 
Oil Co. of N. Y. CBS. WABC, WOKO, 
WCAO, WNAC, WGR, WDRC, WCAU. 
WJAS. WEAN, WFBL, WJSV, WPG, 
WICC. R'LBW, WHP, WHEC, WMAS. 

10:00 -UNITED STATES NAVY BAND. NBC. 
WEAF (WFBR off 10:15), WBEN, 
WWJ, WCAE, 1VENR, KSD, WOC, 
WHO, WOW, WDAF, WIS, WRVA, 
WWNC, WIOD, WFLA, CFCF (WRC. 
WJAX on 10:15). 

10:00 -THE FIRST RIGHTER. Drama. Spon- 
sor: Campana Corp. NBC. WJZ, WBAL, 
WBZ, KDKA, WTMJ, WGAR, WEBC, 
KDYL, WVSB, KGO, KFI, KGW, KOMO, 
KHQ. WKY, WFAA, WENR, WSM. 
WAPI. WSMB, WJR, WBZA, WOAI, 
KPRC, WCKY, WREN, KOIL, KSTP, 
KOA. 

10:30- BOSWELL SISTERS. Vocal trio. CBS. 
WABC, WADC, 1YOKO, WCAO, WAAB, 
WKBW, WHK, CKLW, WDRC, WFBM, 
K * +RC, WCAU. WJAS, WEAN. KMOX, 
WFBL, WSPD, WJSV, WQAM, WDBO. 
WGST, WBRC, WDOD, KVOR, WCAH, 
KLZ, W'LBWV, WBIG, WHP, KLRA, 
WFEA, WREC, WCCO, WSFA, WLAC. 
WDSU, WMBD, WMBG, WDBJ, WHEC, 
KTSA, WIBW, CFRB, WACO, WMT, 
KFH. WSJS, WDRC, KSL, KTRH. 
WBT, WDAE, KOH. 

SATURDAYS 
2:30- SAVITT STRING QUARTETTE. CBS. 

WABC, WADC, WOKO, WCAO, WNAC, 
WGR, WBBM, WHK, CKLW, WDRC, 
WFBM, WHAS, WCAU, WJAS, WEAN. 
WFBL, WSPD, WJSV, WQAM, WDBO, 
WGST, WPG, WBRC, WICC, WDOD, 
KVOR. WCAH, KLZ, WTAQ, WLBW, 
WHP, KFAB, KLRA, WFEA, WREC, 
WISN, WCCO, WSFA, WLAC, WDSU. 
WTAR, WMBG, WDBJ, WHEC, KTSA, 
WSBT, CFRB, WACO, WAIT, WWVA, 
KFH, WSJS. WORC, WDAE, KTRH. 
WBT, ESL, KOH. 

4:00 -WEEK -END REVUE. Variety. NBC. 
WEAF, WTAG, WEEI, WJAR, WFBR, 
WRC, WGY, WTAM, WWJ, WMAQ, 
WSAI, WCAE, WDAF, WBEN. KSD 
(WOW, WLIT on 4:30), WHO (WF. off 
4:30), WCSH. WOC. 

5:30 - JACK ARMSTRONG, ALL- AMERI. 
CAN BOY. D anus. Sponsor: General 
Mills, Inc. CBS. WABC. WNAC, WGR, 
WDRC, WCAU, WEAN. Also, 6:30 - 
WCAO, WBBM, WKRC, WHK, CKLW, 
WJSV. 

5:45 -LITTLE ORPHAN ANNIE. Drama. 
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Sponsor: Wander Co. NBC. WJZ, 
WBAL, WBZ, WBZA, KDKA, CRC'\, 
CFCF. 

7:15 -MILDRED BAILEY. Songs. CBS. 
WABC, WADC, WOKO, WCAO, WNAC. 
WAAB, WKBW, WGR, \'13B111, CKLW, 
WDRC, KAIBC, WHAS, WCAU, WJAS. 
WEAN, WFBL. WSPD, WJSV, WQAM, 
WDBO, WGST, WBRC, WICC, WDOD, 
KVOR, WCAH, KLZ. WTAQ, WLB W. 
WBIG, \'HP, KFAB, KLRA, WFEA, 
WREC, WISN, WCCO, WSFA, WLAC, 
WDSU, WTAR, WM BG, WDBJ, KTSA, 
CFRB, WACO, WWVA, KFH, WSJS, 
WORC, KOH, KTRH, BOT, WDAE. 

8:00 -GOLDEN GLOW PROGRAM. Dr. 
Sigmund Spaeth. Shirley Howard, Louis 
Witten and Jack Denny's Orchestra. 
Sponsor: Liebmann Breweries, Inc. NBC. 
WJZ. 

8:45- GERTRUDE NIESEN. Songs. CBS. 
WA 13C. WADC, WOKO, WCAO. WNAC, 
WGR, WHK, CKLW, WDRC, WFBM. 
KM BC, WHAS, WCAU. \'JAS, WEAN. 
WFBL, WSPD, WJSV, WQAM, WDBO, 
WGST, WPG, WICC, WDOD, KVOR, 
KRI.D, WTAQ, WLBW. WBIG, \'HP, 
KLRA, WFEA, WREC, WISN, WCCO. 
WSFA, \'LAC. WDSU, WM BG. KTSA, 
WS 1ST, WIB\V, CFRB, WACO, WMT, 
WWVA, KFH, WSJS, WORC, KOH, 
KSI., KTRH, \'BT, WDAE. 

10:00 -SATURDAY NIGHT DANCING 
PARTY. B. A. Rope's Orchestra. Spon- 
sor: Hudson Motor Car Co. NBC. 
B'EAF, WEFT, \V.TAR, WTAG, WCSH, 
WFI, WFBR, \'G Y. BUBEN, WTA AI, 
WCAE, WWJ, NV LW, WMAQ, KSD, 
WOC, WHO, WOW, WDAF, WRC, 
CRCT. KSTP. WSB, WS5113, NV BAP, 
KOA, KDYL, EGO. KFI, WTMJ, 
KOMO, WOAI, SCOW. WRVA, WJAX. 

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

Juvenile entertainers. Sponsor: Horn & 
Hardart Co. CBS. WABC. 

11:15 A. M.- MAJOR BOWES' CAPITOL 
FAMILY. Variety. NBC. \VEAF, 
WJAR, WFBR, WRC, WTAM, WDAF. 
WFLA, KFYR MAP', WHO. WOC off 
11:45), WSMB, WTAG, KDYL, WEBC, 
WJAX, WFAA, WGY, \VDAY, WSAI, 
KSTP, \'MC. NV 10D, \'KY, KTBS, 
\'OAI, W51AQ, WWNC. KPRC, KOA, 
WCAE, KVOO, WRVA. 

12:30 -RADIO CITY CONCERT. S. L. Rotha- 
tel (foxy), master -of- ceremonies. Vari- 
ety. NBC. WJZ. WBAL. WHAM. 
\'GAR, WFLA, WLW, KDKA, KWK. 
WREN, KOIL, WJAX, \VIOD, KFSD. 
WBZ, WHZA, CFCF', WDAY, KFYR, 
WSMB, KPRC. KOA, KDYL, WAFI, 
KTAR, EGO. KOMO, KHQ, WMAL, 
1VEBC, WJDX, \'IS, WSB, \'C KY, 
KSO. WBAP, WOAL KVOO, CRCT, 
WENR, KA'CR, KSTP, WIBA, WMC. 

BUR, W)fAQ, WSYR (KTHS off 1:00). 
3:00-WAYNE KING'S ORCHESTRA. Spon- 

sor: Lady Esther. NBC. WEAF. 
WTAG, \VEEI, WCSH, WLW, KOMO, 
\'RC. B'GY, WBEN, WCAE, WTAM, 
WWJ, KSD, WOC, WHO, WOW, WJAR. 
WTMJ, KSTP, KGW, KHQ, KVOO, 
)(IDYL. WKY, WOAL KPRC, WFAA, 
KOA, KGO. WLIT, KFI, WLS. 

3:00-SYMPHONIC HOUR. Howard Bar- 
low's Symphony Orchestra. CBS, WABC. 
WADC, \'OKO, WCAO, WRAC, WOE. 
\VHK, CKLW. WDRC, \YFBM, KM BC. 
WHAS, WCAU, WJAS, WEAN, WFI3L, 
WSPD. WJSV, WQAM, WDBO, WGST. 
\'ICC, WDOD, KVOR. WCAH, KLZ, 
\\'TAQ, \'LBW, \'BIG, WHP, KLRA. 
\VFEA, \VREC, WISN, WCCO, \'LAC, 
\"DSU, WTAR, WMBD, WMBG. WDBJ. 
\VREC. KTSA, B'SBT, WIBW, CFRB, 
WACO, \'\iT, KFH, \'SJS, WORC. 
IVKISN, WET, \'DAE, KOH. 

4:00-CATHEDRAL HOUR. Channon Coi- 
nage conducting orchestra, choir and 
soloists, CBS. AVA BC, WADC, WOKO. 
\'CAO, \VNAC, \'GR, \'HK, CKLW. 
\'DRl', WFBM, KM BC, \'HAS, WCAU. 
WJAS. WEAN. B'FBi., WSPD. WJSV. 
B'QASI, WDBO, 1VGST, WBRC, WICC, 
\'DOD, KVOR, WCAH, KRLD, KLZ, 
WI' AQ, 1V3,liB', \'331(;, \'HP, KLRA, 
WFEA, WREC, WISN, WCCO, IVLAC, 
WDSU, B'TAR, WM BD, B'MB(1, WDBJ, 
\'HEC, KTSA, WSBT, WIBW, CFRB, 
1VMT, KFH, WSJS, WORC, WKBN, 
KTRH, KSL, \'BT, WDAE, KOH. 

5:00-WILLARI) ROBISON SYNCOPATED 
SERMONS. CBS. WABC, WADC, 1VOKO, 
\'CAO. 1VNAC, \VGR, \'BK. CKLW, 
WDRC, B'FI3M, KI11BC, WHAS, WCAU, 
WJAS, WEAN, WFBL, \'SPD, WJSV. 
B'QADI, \VDBO, I\'GST, WBRC, WICC. 
WDOD, KVOR, WCAH, KLZ, WTAQ, 
WHP, B'LB\V, WBIG, KLRA, IVFEA, 
\'REC, \'ISN, WCCO, WSFA, WLAC. 
WDSU, WTAR, \'\113D, W\IBG, WDBJ, 
WHEC, KTSA, B'S13T, \'IB\V, CFRI3. 
\'\IT, WWVA, KFH, WSJS, WORC, 
WKBN, KTRH. WBT, WDAE, KOH. 

5:30-FRANK C'RUHIT ANI) JULIA SAN- 
DERSON. Songs. Sponsor: General Bak- 
ing Co. CBS. WABC. WADC, WOKO, 
WCAO, WAAB, IVGR, 1VHK. CKLW, 
WDRC. \VFBM, KMBC, \'HAS, WCAU. 
WEAN, KMOX, B'FBL, IVSPD, WJSV. 
WICC, WCAH, KFAB, WDSU, B'TAR, 
KOMA, WHEC, \"\VVA, KFH, WORC, 
WMAS. 

0:00-CATHOLIC HOUR. NBC. 
\'TAG, \'EET, WJAR, WCSH, 
WFBR, B'RC, WGY, WBEN, 
WTA AL WWJ. WIOD, \'EBC, 

IV EAF, 
WLIT, 

WCAF., 
KFYR, 

B'OC, WHO. 
WOW, WDAF, WTBA, WFLA, WSM, 
WMC. WSMB, \'KY, KOA, KOHL, 
W.IDX, WBAP. KPRC. \'\'NC, KGIR. 
KTAR, KPO. \-API, WJAX, WIS, WSB, 
KT BS. KDYL, KECA, KGB', KO\IO, 
WENR. ESTP, KVOO, WDAY. 

2:30-JOHN HENRY-BLACK RIVER GI- 

ANT. Drama. CBS. (First Part.) 
WABC, WADC, B'OKO, WCAO, WNAC, 
WGR, WBBM, CKLW, WDRC, WFBM, 
K\tBC, \'HAS, WCAU, WJAS, WEAN. 
\VFBL, WSPD, WJSV, WQAM, WDBO. 
WGST, B'BRC, WDOD, KVOR, WCAH, 
KLZ, WTAQ, B'LBW, WHP, WBIG, 
KLRA, \VFEA, WR EC, WISN, WCCO. 
WSFA. \'LAC, WDSU, \VTAR, WDBJ, 
WHEC. KTSA, WI BIN', WACO, WMT, 
\VWVA, KFH, WSJS, WORC, WKBN, 
WHT, WDAE, KOH, KSL, KTRH. 

8:00-CHASE & SANBORN HOUR. Stage 
stars; songs and humor. Dave Rubin- 
otf's Orchestra. Sponsor: Standard 
Brands, Inc. NBC. \VEAF, \VTIC, 
WTAG, \VIOD, WFLA, WhIC, WJDX, 
KTAR, WBEN, \'CAE, WTAM, WWJ, 
WLB', KSD, WOC, WHO, WDAF, 
CFCF, WSB, KFYR, WWNC, WIS. 
KDYL, KPRC, WKY, CRCT, WTMJ, 
KSTP, WEBC, WDAY, KVOO, \VFAA, 
B'OAI, KOA, EGO. KFI, WFBR, WRC. 
\'GY, KGW, KO51O, KHQ, WPTF. 
WS M. WOW. WJAR. WCSH, WMAQ. 
WR VA, WAPI, KTHS, WSMB, WJAX, 
WLIT. 

8:15-JOHN HENRY-BLACK RIVER GI- 
ANT. Drama. CBS. (Second part.) 
WA BC, B'ADC, WOKO, WCAO, WRAC, 
WGR, WBBM, CKLW. \'DRC, WFBM. 
KM BC, WHAS, WCAU, WJAS, WEAN. 
WFBL, WSPD, WJSV, WQAM, \VDBO, 
WGST. WDOD. KVOR, \VCAH, KLZ. 
\VTAQ, \VLBW, WHIG, WHP, KLRA, 
WFEA, WREC, WISN, \VCCO, KTSA. 
WLAC. WDSU, WTAR, WDBJ, WHEC, 
KSI.. \VII3h', CFRB, WACO, KFH. 
WSJS, \VORC, \'KBN, KTRH, KOH. 
WBT, \VDAE. 

8:30-CHOIR INVISIBLE. Orchestra di- 
rected by George Shackley; vocal soloists 
and poet. WOR. 

9:00 - MANHATTAN MERRY-GO-ROUND. 
Orchestra and vocalists. Sponsor: R. L. 
Watkins Co. NBC. WEAF, \'TIC. 
WJAR, WFBR. \'RC, \'GY, WWJ. 
IVSAI, \'ENR, KSD, WOC, WHO. 
WOW, WDAF, KHQ, KOA, KDYL. 
KGO, KFI, KGW. KOMO, WFI, WTAM. 

9:00-GULF HEADLINERS. Sponsors: Gulf 
Refining Co. NBC. WJZ, WEAL, WBZ, 
IVB7.A, WHAM, WG AR. B'.TR, WLW, 
R'SYR, NV MAL. WRVA, WPTF, WWNC. 
B'JDX, WSMB, KTHS, \VFAA, KTBS, 
WJAX, KPRC, WOAL KDKA, WIS, 
KVOO, WFLA, WSM, \'MC, WSB, 
WIOD. 

9:30-AMERICAN ALBUM OF FAMILIAR 
MUSIC. Orchestra and vocalists. Spon- 
sor: Bayer Co. NBC. \VEAF. WTAG, 
WEEI, B'CKY, \VJAR, WCSH, WFI, 
WFBR, WRC, B'GY, WBEN, WCAE. 
WTAM, WWJ, KSD, WSAI, WENR, 
WOC, WHO, WOW, B'IOD, WFLA, 
WMC, WSB, WOAL WJDX, WFAA. 
KFL KGW, KO MO. KHQ, WSMB, 
KDYL, WKY, KOA, KPRC, KGO. 
WDAF, KVOO, WRY A, W.TAX, WTM.T. 
KSTP, WPTF, CFCF, CRCT, WSM. 

JOWELL THOMAS causes 
NBC production men much 
worry by walking out of the 

studio just before air time. He 
always manages to get back just 
as the announcement is being con- 
cluded. . . . Since the return of 
beer, the networks have been sign- 
ing up many big breweries as 
sponsors.... Jeff Sparks, former 
NBC announcer, is on the pro- 
duction staff of WLW. The Cin- 
cinnati station has been signing up 
many big -name chain artists... . 

James Wallington has appeared as 
straight man for so many air 
comics that he can't remember 
then: all.... TVNYC, New York's 
municipal transmitter, gets some 
of its programs from NBC and 
IVOR.... Major Edward Bowes, 
impresario of the Capitol Family 
program on NBC, will direct the 
new full -time station being built 

Our "Uncle Sam" Says 
in New York by the Loew and 
Metro -Goldwyn -Mayer theatrical 
and motion picture interests; the 
new station is the result of merg- 
ing IVHN, WPAP, WQAO and 
WRNY. . . .IVill Rogers and Fred 
Stone made a grand radio team on 
their recent Gulf Headliners pro- 
gram. . . . Sayle Taylor, better 
known as "The Voice of Experi- 
ence" on CBS, recently appeared 
on a Brooklyn vaudeville stage. 

. . Taylor Holmes .is one of the 
most unfunny "comedians" ever 
to get a big -time air spot. . . 

There is strong indication that 
some of the NBC Radio City stu- 
dios will be opened in October, 
although no definite announce - 
ment has been made up to the 
tinte of this writing.... Sigmund 
Spaeth, the Tune Detective, is a 
very versatile fellow, indeed; he 
recently served as an NBC tennis 

announcer and appeared in a 
stage show in the Radio City Mu- 
sic Hall.. . . Willie and Eugene 
Howard, frequently heard as guest 
air comics, have one of the most 
hilarious comedy styles. . . 

George M. Cohan, on the Gulf 
Headliners program, recently men- 
tioned Ed Wynn in a song review. 
It is not unusual for artists to 
mention contemporaries, but in 
this instance Wynn happened to 
be sponsored by Texaco, a rival 
of Cohan's sponsor.... It seems 
that many sponsors are reviving 
mail-baiting ideas.... New York's 
de luxe movie theatres are heav- 
ily featuring personal appearances 
of radio stars.... Networks an- 
ticipate one of the most elaborate 
football broadcast schedules for 
this Fall. . . Swanee Taylor, a 
former WOR man, is teaching 
many radio celebrities how to fly. 
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LEON BELASCO 

Personal interviews 
with broadcast ar- 
tists and executives 

THE Columbia Broadcasting System re- 
cently launched two new series spon- 
sored by subsidiaries of the General 

Motors Company. They are the Oldsmo- 
bile and Pontiac programs, each heard twice 
weekly. The Oldsmobile series, heard Tues- 
day and Thursday evenings, features Ted 
Husing's sport talks, Leon Belasco's Orches- 
tra, Barbara Maurel, contralto, and the 
Hummingbirds Quartet. The Pontiac pro- 
grams, presented Tuesday and Thursday 
afternoons, feature Don Ross, baritone. Ted 
Husing, who recently launched his own 
sports series on CBS, also discusses athletics 
on the Oldsmobile programs. Leon Belasco's 
Orchestra is already well known to CBS 
audiences for programs from the St. Moritz 
Hotel, New York. Belasco is also heard in 
special vocal bits. Miss Maurel has been a 
staff vocalist with CBS for four years and 
has been featured on many commercial pro- 
grams. The Hummingbirds Quartet is also 
well known to radio audiences for past per- 
formances. Listeners might be interested to 
know that Don Ross is the husband of Jane 
Froman, also a CBS vocalist. Ross has been 
heard over the air from Chicago as a mem- 
ber of the harmony team of Brooks and 
Ross. As a soloist, Ross was presented over 
WTAM, Cleveland, and WLW, Cincinnati. 

FRED ALLEN, one of the few radio 
comics who manage to keep away from 

old wheezes and gags, is back on the air as 
the star of the new Best Foods Revue over 

ETHEL SHUTTA FRED ALLEN 

Backstage in 
NBC Friday nights. Allen replaces the Tom 
Howard series. Ferde Grofe, eminent com- 
poser and arranger of modern American 
music, directs the orchestra on the half -hour 
feature. Allen has built up an excellent sup- 
porting cast for his comic capers. Portland 
Hoffa, his wife, does the chief straight rôle 
opposite him. Roy Atwell, stuttering come- 
dian, has a major part in the show. The 
Allen -Hoffa- Atwell combine was featured on 
last season's CBS Linit series. A large 
company of dramatic artists is used on each 
broadcast. Phil Duey, baritone, is the fea- 
tured vocal soloist on the programs. 

GLADYS RICE, a soprano member of the 
original Roxy Gang and a familiar per- 

sonality to light opera, vaudeville and radio 
audiences throughout the United States, is 
now featured on two weekly CBS periods. 
Monday nights, she is heard on "Andre Kos - 
telanetz Presents" while on Thursdays she 
appears with Howard Barlow's Orchestra. 
She is the daughter of Sally Cohen and John 

AT RIGHT: 
"GINGER" BAKER 

CENTER: 
LEAH RAY 

LEFT: 
GLADYS RICE 

By Samuel 
Rice, a famous vaudeville team of a genera- 
tion ago. Most of her life has been identi- 
fied with the theatre. She has appeared in 
several motion pictures. On Mondays she 
sings solos and ensemble numbers with the 
Columbia Mixed Chorus and the Andre Kos - 
telanetz Orchestra. Her Thursday programs 
with Barlow's Orchestra are devoted pri- 
marily to musical comedy, light opera and 
popular works. 

PHIL HARRIS and his orchestra recently 
arrived in New York from Los Angeles 

and were received with wide acclaim in radio 
circles. It seems that Phil has the makings 
of a new sensation. Many fans predict that 
he will duplicate the personality success of 
Rudy Vallee. Harris has the type of voice 
that points toward a successful broadcasting 
career. His talking picture appearances in 
"So This Is Harris" and "Melody Cruise" 
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PHIL REGAN ARLENE JACKSON 

Broadcasting 
Kaufman 
certainly created many new followers. We 
are told that Rudy Vallee himself selected 
Harris to succeed him on the Pennsylvania 
Roof in New York. Harris's arrival in New 
York after his spectacular rise in radio and 
talkies on the West Coast was celebrated by 
a gala opening night on the Pennsylvania 
Roof. His NBC program that night was 
augmented by special "Welcome to Harris" 
broadcasts by other dance bands. The or- 
chestras of Ben Bernie, Jack Denny, Vincent 
Lopez Meyer Davis and Buddy Rogers paid 
musical tribute to the young Californian's 
opening. Radio, movie and theatrical ce- 
lebrities turned out en masse for the Harris 
New York premiere. In addition to his sus- 

FERDE GROFE 

Chatty bits of news 
on what is happening 
before the microphone 

taining dance music and vocal programs, 
Harris is featured with his singing partner, 
Leah Ray, on a Friday night commercial pro- 
gram sponsored over NBC by the Northam 
Warren Corporation. 

WALTER O'KEEFE, master of ceremo- 
nies of the erstwhile Lucky Strike pro- 

grams, and Ethel Shutta, popular songstress, 
have been teamed to head the new Nestlé 
series heard over NBC on Friday nights. 
Although both artists established their radio 
reputations through past microphone efforts, 
this series marks the first time the pair is 
heard together. Their routine consists of 
comedy dialogue and songs. Don Bestor's 
Orchestra, long a radio dance favorite, sup- 
plies the instrumental background for the 
new series. O'Keefe was recruited from the 

AT LEFT: 
VERA VAN 

CENTER: 
GUSTAVE 

HAENSCHEN 

RIGHT: 
BARBARA MAUREL 

Broadway musical stage. He has made many 
vaudeville and night club appearances and is 
the author of many of the sketches and 
songs he presents on the air. Miss Shutta 
is the wife of George Olsen, the conductor, 
and appeared on many programs with him in 
the past. She also established a following 
on the stage and screen. She was seen in 
both the stage and talkie versions of 
"Whoopie" and was featured in Ziegfeld's 
production of "Louis the Fourteenth." 

PROMINENT among Philadelphia's con- 
tributions to the CBS schedule is the day- 

time script and song program known as Bill 
and Ginger. The series is heard Monday, 
Wednesday and Friday mornings as a spon- 
sored feature and Tuesday and Thursday 
mornings as a sustaining program. Lyn 
Murray, the "Bill" of the program, was 
born in London in 1909. He came to 
America eight years ago, his family settling 
in Philadelphia. He tried various occupa- 
tions, including seamanship, reporting and 
organ and piano playing. After serving as a 
theatre organist and a night club pianist, he 
launched his radio career over a Virginia sta- 
tion. He joined the staff of WCAU, the 
CBS Philadelphia outlet, over a year ago. 
With Virginia Baker, a WCAU vocalist, he 
inaugurated the Bill and Ginger series over 
the CBS. Murray also arranges music for 
other performers at WCAU, serves as studio 
accompanist and presents his own local pro - 

(Continued on page 3 .15) 
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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 

Radio Service Questions and Answers; Vol- 
ume 1, by John F. Rider. Radio Treatise 
Co., 1933. This book should be of consider- 
able help to the serviceman (especially the 
beginner) who wishes to know how to go 
about the more complex adjustments and 
repairs of modern receivers. Mr. Rider de- 
scribes in detail the procedure of neutralizing 
receivers, aligning t.r.f. sets, superhetero- 
dynes, etc. In the answer to each question 
he tells what equipment is needed. Some of 
the chapter headings are: Neutralization and 
Alignment; General Receiver Questions; Os- 
cillators; Excessive Regeneration or Oscilla- 
tion; Fading; Condensers and Replacement; 
Resistors and Replacement; Vacuum Tubes; 
Selectivity. 

Perpetual Trouble Shooter's Manual, Vol- 
ume III, by John F. Rider. Radio Treatise 
Co. No serviceman needs to be introduced 
to Rider's Trouble Shooter's Manual. Con- 
sistent with the promise of last year, a new 
volume has appeared. Volume 3 contains 
schematic diagrams, picture diagrams and re- 
sistance data on an entirely new group of 
receivers (hundreds of them), none of which 
is a duplication of any published in Volumes 
1 and 2. The new volume contains more 
data on resistance volume and condenser 
sizes than the previous ones. In many cases 
information on the adjustment of the re- 
ceivers are given. A complete index of all 
receivers appearing in all three books comes 
with Volume 3. This shows, for every 
model, on what page and in what volume 
one can find it, and it tells whether or not 
the diagram gives resistance values and 
other data. No serviceman can afford to be 
without these manuals, since there is no 
other book of the same scope. 

28 Tested Methods for Making Extra 
Money. National Radio Institute. Radio 
has become so complex that many service- 
men lose sight of the simpler jobs which can 
be done profitably by the average radio man. 
In this booklet, prepared by a well -known 
correspondence school, 28 rather simple jobs 
are described in detail. Pictures are shown 
of the equipment so that one can hardly go 
wrong. An example of the kind of jobs 
included are: installation of a receiver in 

Conducted by 

Joseph Calcaterra 
the home; installing noise filters; installing 
noise -reducing antennas; adding tone con- 
trol; adding loudspeakers; operating 25 -cycle 
sets on 60 cycles; running a.c. receivers on 
d.c., etc. We call special attention to the 
first job. The different possible locations 
of a receiver are shown and their merits 
are discussed from an acoustical as well as 
electrical standpoint. 

Les Récepteurs Radiophoniques Modernes 
à la Portée de Tous (Modern Radiophone 
Receivers Within the Reach of All), by 
Franck Duroquier. A practical book for the 
man who wishes to build his own receiver. 
Approximately 16 different receivers are de- 
scribed, varying from the crystal set to the 
superheterodyne. Constructional details are 
given for each. The receivers are designed 
for service in Europe; they cover the long 
wave -bands in addition to our broadcast 
band; some cover short waves. Regenera- 
tion is used in the majority of cases and one 
tuned r.f. amplifier stage seems to be the 
limit. Shielding is incomplete or entirely 
absent. 

Review of Articles in the August, 
1933, Issue of the Proceedings of 
the Institute of Radio Engineers 

The Application of Graphite as an Anode 
Material to High Vacuum Transmitting 
Tubes, by E. E. Spitzer. The advantages of 
graphite over other materials in the con- 
struction of anodes for high -vacuum trans- 
mitting tubes is discussed in this paper. Its 
higher radiation emissivity results in lower 
glass temperatures and less danger of glass 
electrolysis and strain cracking. It also 
avoids anode warping, with consequent im- 
provement in electrical uniformity of tubes. 

A Life Test Power -Supply Utilizing Thyra- 
tron Rectifiers, by H. W. Lord. This paper 
outlines the advantages of a thyratron recti- 
fier power supply for radio transmitting tube 
life test racks over a motor -generator type 
of power supply. 

Determination of Grid Driving Power in 
Radio- Frequency Power Amplifiers, by H. P. 
T.-lamas. In this paper, an approximate 
method of determining the power required 
to drive the grid circuit of a vacuum -tube 
power amplifier of the Class C type, when 
operating at radio frequencies is developed, 
and a comparison is given between the re- 
sults obtained by this method, and more 
exact measurements made at 60 cycles. 

Amplitude Characteristics of Coupled Cir- 
cuits Having Distributed Constants, by Ron- 
ald King. A description of a general solu- 
tion for the amplitude characteristics (reso- 
nance curves) for bridge -coupled circuits 
having distributed line constants is obtained 
and applied to typical circuit arrangements. 

Frequency Modulation and the Effects of 
a Periodic Capacity Variation in a Non - 
Dissipative Oscillatory Circuit, by W. L. 
Barrow. This paper develops certain fun- 
damental characteristics of the theory of 
frequency modulation for arbitrarily large 
degrees of modulation and unrestricted mod- 
ulation frequencies from the differential 
equation for a dissipationless circuit with 
fixed inductance and variable capacitance. 

Review of Contemporary 
Literature 

Seeing Sound at the Chicago Exposition, 
by R. F. Mallina. Bell Laboratories Record, 
August, 1933. A description of the principle 
of operation of the oscilloscope and the 
method developed by the Bell Laboratories 
to make an oscilloscope in which the images 
can be observed by a large gathering of 
people. 

Carrier on Cable. Bell Laboratories Rec- 
ord, August, 1933. A brief description of the 
methods employed to make possible the use 
of carrier telephony to telephone circuits. 

The 13A -A Radio Receiver for Diversi- 
fied Uses, by H. T. Budenbom. Bell Labo- 
ratories Record, August, 1933. This article 
gives a description of the circuit and con- 
struction of a receiver developed by the Bell 
Laboratories for the Tropical Radio Tele- 
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graph Company. The receiver is a sensitive 
superheterodyne operating from the usual 
110 to 120 -volt supply system at any fre- 
quency from 50 to 60 cycles. 

A Radio Transmitter for Central Ameri- 
can Service, by J. G. Nordahi. Bell Labora- 
tories Record, August, 1933. A description 
of the 9 -type transmitter, designed as the 
ground station transmitter for airplane ser- 
vice, which also meets the requirements of 
low -cost, high- quality transmission required 
for comparatively moderate distances. 

A Fast and Economical Type of Photo- 
graphic Oscillograph, by C. S. Draper and 
D. G. C. Luck. The Review of Scientific 
Instruments, August, 1933. This article con- 
tains a description of a recording oscillograph 
by means of which records which require 
moderate or high film speeds over a rela- 
tively long period of time can be obtained 
economically. 

Distortion Cancellation in Audio Ampli- 
fiers, by W. Baggally. The Wireless Engi- 
neer and Experimental Wireless, August, 
1933. A method of amplification is described 
in this article in which the input and output 
terminals of an amplifier are connected 
through a high resistance, the voltage exist- 
ing between a point on this resistance and 
the ground side of the circuit being amplified 
and fed back to the input circuit. 

The Use of the Cathode -Ray Oscillograph 
at Ultra -High Frequencies, by Dr. H. E. 
Hollmann. The Wireless Experimenter and 
Experimental Wireless, August, 1933. This 
article points out the advantage of the 
cathode -ray type of oscillograph from the 
standpoint of comparative lack of inertia as 
compared to oscillographs using mechanical 
systems. 

A Summary of the Provisions of the NRA 
Radio Industry Code. Electronics, August, 
1933. A brief summary of the important 
provisions of the code covering employment, 
wages, price- determining factors, conditions 
governing sale and prices of obsolete and 
surplus stocks, etc. 

Transformers and Chokes, by O. A. Pear- 
son. Radio Retailing, August, 1933. A de- 
scription of a simple circuit and methods for 
testing transformers and chokes for opens, 
shorts and "crosses," with additional data on 
the importance of wire and core size and 
insulation in such units. 

Estimating Amplifier Gain. Service, July, 
1933. A simple explanation of the method 
used to calculate the approximate gain of 
an amplifier and determining its output im- 
pedance. 

Table of I.F. Peak Frequencies. Service, 
1933. A table showing the peak frequencies 
of the intermediate- frequency stages of a 
large list of the popular makes and models 
of superheterodyne receivers. 

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- 
cluded in the RADIO NEWS Free Technical 
Booklet Service. 

Moos!. 6471 

SELECTIVE ArAL1ziR 
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Moor I. 071 
Tl GL 1116( A!R 

Thn,t.L 666 
S«:At.T SELECTOR 

OBSOLESCENCE WORRIES ARE ENDED 

ívíd this we test equ jlment 
Here is new test equipment that will never gather cobwebs because of 
obsolescence; never cost you real money in order to keep it up -to -date. 
The reasons are obvious: 

The Weston Model 665 Selective Analyzer contains all the necessary 
voltage, current and resistance ranges. Separate Socket Selectors are 
provided to accommodate all 4, 5, 6 and 7 prong tubes. You merely 
attach the proper Socket Selector to the Analyzer, and insert the plug 
into the tube socket of the radio set. Then, by plugging into the 
proper jacks, voltage, current and resistance may be read in any part 
of the entire network leading to the tube socket. New tube bases 
merely mean a new, inexpensive Socket Selector. 

The Weston Model 674 Tube Checker is a real tube merchandiser. 
It shows good tubes as "GOOD ", and is beautifully finished in three 
distinct tones of brown. Provides for testing all present tubes; and 
has seven spare sockets which can be quickly wired in to test some 
fifty -odd additional tubes when and if offered. All reference to or 
knowledge of tube characteristics is avoided. Quick and accurate indi- 
cation is obtained by simply following the few concise steps on the 
tube limit chart. Other features make it the outstanding value today. 

Weston Model 666 Socket Selectors can be used with any and all 
makes of Analyzers. Your present Analyzer can be brought up -to -date, 
and kept that way, with these simple, inexpensive units. 

These and other Weston Radio Instruments are illustrated and described in 
the new bulletin RA. Send the coupon today, and receive your copy...Weston 
Electrical Instrument Corporation, 615 Frelinghuysen Avenue, Newark, N. J. 

r--- 
EST N 

adio Inrtrumentr 
I WESTON ELECTRICAL INSTRUMENT CORPORATION, 

615 Frelinghuysen Avenue, Newark, New Jersey 
Please send circular RA containing full information on Weston B idio lmtruuirnt,. 

Name_ 

Address-...._ _.._____..._.____..___._._.____ 

L. 
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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. Specifica- 
tions on the entire line of Hammarlund va- 
riable and adjustable condensers, r.f. trans- 
formers, sockets, shields and miscellaneous 
parts and components. 

4. A to 15 200 -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 and Resistor 
Catalog. This 12 -page catalog, issued by 
Electrad, Inc., gives data on standard and 
special replacement volume controls, adjust- 
able resistors, vitreous wire -wound fixed re- 
sistors, voltage dividers and other resistor 
specialties and public -address amplifiers. 

6. Line Voltage Control. Characteristics 
and uses of a voltage regulator and chart 
showing the correct Amperite recommended 
by set manufacturers for their receivers. 
Also tells how to improve your customers' 
sets and make a profit besides. 

7. Rich Rewards in Radio. Valuable and 
interesting information on the growth of 
radio and the opportunities existing in the 
field of radio manufacturing, radio servicing, 
broadcasting, talking pictures, television, pub- 
lic- address systems and commercial opera- 
tion. The book also contains detailed in- 
formation on the NRI home -study courses 
in radio and allied subjects. 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. Resistor Catalogue. Specifications of 
the International Resistance Co. 1933 line 
of metallized, wire wound and precision wire 
wound resistors, motor radio suppressors, 
handy servicemen's kits, technical data and 
list of free bulletins available on the build- 
ing of servicemen's test equipment. 

10. Suppression of Motor Radio Noises. 
This interesting and useful folder of the In- 

ternational Resistance Co. gives complete in- 
formation on how to overcome motor -gen- 
erator, ignition coil, interrupter and spark 
plug noises in automobile radio installations. 

16. RMA Standard Resistor Color -Code 
Chart. A postcard size color -code chart de- 
signed by the Lynch Mfg. Co. to simplify 
the job of identifying the resistance values 
of resistors used in most of the standard 
receivers. Contains a list of the values of 
resistors with their color designations. 

18. Volume Controls, Fixed Resistors, 
Motor -Radio Spark Suppressors and Power 
Rheostats. Descriptions, specifications and 
prices of Centralab standard, special and re- 
placement volume controls for receivers, am- 
plifiers, public address systems and talkie 
installations, fixed resistors, motor radio 
spark suppressors, wire -wound rheostats and 
potentiometers. How to obtain, without 
charge, a copy of the Centralab volume con- 
trol guide for servicemen. 

25. Noise- Reducing Antenna Systems. De- 
scribes types of noise -reducing system de- 
veloped by the Lynch Mfg. Co. for broad- 
cast and short -wave reception. 

34. Service Man's Replacement Volume - 
Control Guide. 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 2,000 differ- 
ent receiver models. 

39. Radio Servicing and Radio Physics. 
Descriptions and tables of contents of two 
books on every phase of radio. The books 
are written by A. A. Ghirardi and Bertram 
M. Freed and should be in the libraries of 
every radio student, experimenter and ser- 
viceman. The fact that they are used as 
standard texts by many radio schools and 
that chapters have been reprinted in RADIO 
NEWS Magazine is an indication of their 
value. 

41. How to Build the "Economy Eight." 
A folder prepared by Wholesale Radio Service 
Co. giving construction information, dia- 

grams, list of parts, etc., of an 8 -tube receiver 
which can be built from a kit which sells for 
$13.75. Servicemen and set builders can put 
in their spare time to advantage building and 
selling these sets. 

42. How to Build Useful Servicing and 
Testing Instruments with Simple, Standard 
Meters. Data, with diagrams, showing how 
any meter -preferably a low range milliam- 
meter -can be used to measure amperes, 
volts and ohms over any desired range 
through the use of proper shunt and series 
resistors. The bulletin, prepared by the 
Lynch Mfg. Co. gives both the theoretical 
and practical data required to make all the 
calculations. 

43. How to Modernize Old Set Analyzers. 
Describes the new set analyzer remanufac- 
ture plan of the Supreme Instruments Corp. 
for the conversion of obsolete set analyzers 
into efficient, up -to -date testing equipment, 
at low cost. Servicemen and experimenters, 
who have been working under the handicaps 
imposed by the use of analyzers which are 
no longer able to cope efficiently with the 
problems introduced by new tubes and re- 
ceivers, will find this folder of value. Spe- 
cial auxilliary units for increasing the use- 
fulness of standard analyzers are also de- 
scribed. 

44. How to Add a Remote Control and 
Station Selector Unit to Any Receiver. 
Shows how any single- tuning -control re- 
ceiver can be converted into a remote con- 
trol and station selector set at a total cost 
of only /12.50. The R. C. A. Victor auto- 
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matit remote control unit used makes it 
possible to operate a set at a distance up 
to 75 feet from the tuner. Information is 
also given on how to add a remote control 
unit to a P. A. Tuner. 

45. Condenser Bulletin for 1933. Descrip- 
tions, specifications and prices on the en- 
tire line of Potter paper and electrolytic 
condensers for by -pass, filter and replace- 
ment use in home and auto radio sets. It 
also describes interference filters and tone 
controls. 

46. Book of Facts on High Speed Radio 
and Telegraph Code Sending and Receiving. 
Opportunities for pleasure and profit in radio 
and telegraph operating and three inexpen- 
sive courses available through the Candler 
System for attaining high speed in sending, 
receiving and copying code on the "mill." 
Different courses are suited for different stu- 
dents such as beginners and experienced op- 
erators who wish to increase their speed. 
Please do not send for this material unless 
you are interested in learning how to oper- 
ate or increase your speed. 

47. A Modern, Low -Cost, Portable, Pub- 
lic- Address System. Describes and gives the 
specifications and price of an exceptionally 
efficient, low -cost portable public address 
system -the Type U- 19- designed and manu- 
factured by the United Sound Engineering 
Co. The unit employs the latest tubes and 
a 10 -inch dynamic speaker, and is capable 
of amplifying normal speech and music for 
crowds up to 1,000 people. With auxiliary 
equipment it can be used for crowds up to 
3,000 people. 

November, 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 
Jobber 
Dealer 
Servicing Organization 

Dealer 

8 
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 

PLEASE NOTE: To avoid disappointment 
please make your selection of booklets 
from the latest issue of RADIO News, since 
our supply of booklets not listed in the 
current issue is exhausted. The list and 
coupon contained in this (November) issue 
should not be used after November 30th. 
1933. 
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48. A Low -Cost Superheterodyne Re- 
ceiver. Describes the Goldentone midget 
radio manufactured. It is especially suited 
to fill the needs of the serviceman seeking 
a well -designed chassis for replacement pur- 
poses. The set contains many modern im- 
provements and features not usually avail- 
able in a set in its low price class. The 
set is sold on a 30 -day free trial basis. 

49. Portable and Home Type Receivers. 
Descriptions and prices of a line of receivers 
and chassis made by the Commonwealth 
Radio Mfg. Co. The list of receivers ranges 
from the most inexpensive midget sets to the 
higher cost console models. The line offers 
many profitable sales opportunities for deal- 
ers and servicemen. 

52. The Servicer. Contains helpful infor- 
mation designed to help the serviceman do 
better work and make more money doing 
it. A sample copy will be sent on request 
through this booklet service, after which you 
can subscribe to it, if you like it. 

53. Practical Training for Radio Service 
Men. Prepared by the Radio Training As- 
sociation of America, gives an outline of a 
course of instruction for radio servicemen - 
a course that is endorsed and recommended 
by more than thirty leading radio manufac- 
turers and trade associations. 

54. Public -Address Systems, Transmitting, 
and Short -Wave Receivers and Accessories. 
This catalog issued by the Wholesale Radio 
Service covers the requirements of men en- 
gaged or interested in these fields for am- 
plifiers, loudspeakers, microphones and other 
special and standard equipment required for 
such work. 

56. Servicing and Testing Instruments. 
Descriptions of a new line of Supreme low - 
priced analyzers, set testers, tube testers, 
ohmmeters, capacity testers, oscillators and 
universal meters. Complete information is 
also given on the new Model 55 tube tester 
and the new master diagnometer which em- 
ploys the "free reference point system of 
analysis." 

International "9" 
(Continued from page 277) 

condensers have 140 mfd. in each section. 
The circuit features the use of an electron - 
coupled oscillator which means stability. 
The beat frequency oscillator is extremely 
helpful in locating distant broadcasting and 
phone stations by means of the heterodyne 
"birdies ". When the carrier of a distant 
station is heterodyned the set is tuned to 
zero beat, the oscillator is then cut off and 
the set will be tuned exactly to the desired 
broadcast station. 

The two -stage intermediate -frequency am- 
plifier is both plate and grid tuned. 

The type -2A5 power tube is coupled to a 
dynamic type speaker providing loudspeaker 
reception. 

Complete shielding is employed through- 
out the receiver and by further reference to 
the illustration in Figure 3 it is shown that 
the coil drawer is divided into three sec- 
tions furnishing a complete shield for each 
inductance. 

The power pack is of the conventional 
type, using the type -80 rectifier with two 
high capacity electrolytic type condensers 
and employing the field winding of the dya- 
namic type speaker as a choke coil. The 
field winding has a resistance of 1800 ohms 
and is tapped at 300 ohms to supply a bias 
to the type -2M power tube. 

The constructor should find no difficulty 
in building this set. To guide him, there is 
the schematic wiring diagram, Figure 2, the 
top view Figure 3. 

In mounting the parts the following pro- 
cedure is suggested. First mount the nine 
tube sockets with their associate tube shield 
bases, VI to V9. Next, mount all the in- 
ductances which can be followed with the 
assembly of the multi- former socket. After 
this, mount the power transformer Tl and 
the electrolytic condensers C33 and C34. 
In mounting the parts beneath the receiver 
chassis, begin with the various resistors and 
condensers follow with the r.f. chokes and 
controls, and the power resistors R14 and 
R15. The tuning condensers, dial and front 
panel may be mounted last. 

Reference to the photograph of the re- 
ceiver panel discloses seven control knobs, 
one switch and one jack. The knob at the 
bottom extreme left is the rotor switch 
SW2 for the plate supply of the beat fre- 
quency oscillator. Next, is the headphone 
jack, followed by the tone control, which 
employs the condenser C25 and resistor R13. 
To the right of this knob is the combined 
volume control and power switch, R8 and 
SWI. This is followed by the plate supply 
cut -off switch SW3. The knob to the ex- 
treme right is the antenna tuning control, 
C4. The knob directly under the dial win- 
dow is the main tuning knob, to the right 
of this is the Multiformer compartment. To 
the left of this tuning dial there is a square 
metal panel conforming to the dimensions 
of the Multiformer drawer so as to retain 
the harmonious appearance of the front 
panel. 

The following components comprise the 
kit for the International Nine short -wave re- 
ceiver. These kits are made available to 
RADIO NEWS readers by Postal Radio Corp. 

Parts List 

BP1, BP2 -Dual antenna -ground binding 
post strip 

CI, C2, C3- Three -gang variable condenser, 
140 mmfd. each section 

C4 -40 mmfd. antenna condenser 
C5, C6, C7, C8- Multiformer condenser 
C9, C14, C31 -.0001 mfd. mica condenser 
C10, C13, C16, C17, C18, C20, C24, C26, 

C27, C29, C30-.1 mfd. bypass condenser 
C11, C15, C21, C22, C23 -.001 mfd. mica 

condenser 
C12, C28 -.6 mmfd. condenser 
C19, C25 -.5 mfd. bypass condenser 
C33 -8 mfd. electrolytic condenser 
C34-12 mfd. electrolytic condenser J- Single circuit jack, with single -pole 

double -throw switch 
LI, L2, L3- Multiformers (set of four) 
L4, L5, L6-465 kc. i.f. transformers 
L7 -Audio beat oscillator coil, 465 kc. 
MS- Multiformer socket 
RF1, RF2, RF3, RF4, RF5-8 mh. r.f. 

chokes 
R1- 350 -ohm resistor, 1 watt 
R2- 15,000 -ohm resistor, 1 watt 
R3, R4, R16- 60,000 -ohm resistor, 1 watt 
R5 -R9, R17- 25,000 -ohm resistor, 1 watt 
R6-200 -ohm resistor 
R7- 50,000 -ohm resistor, 1 watt 
R8- 12,000 -ohm potentiometer 
RIO- 100,000 -ohm resistor, 1 watt 
R11, R12- 250,000 -ohm resistor, 1 watt 
R13- 75,000 -ohm potentiometer 
R14 -1,000 -ohm resistor, 10 watt 
R15- 27,440 -ohm resistor, 25 watt 
SW1 -Power switch 
SW2-s. p. s. t. rotor switch 
SW3-s. p. s. t. toggle switch 
TI -Power transformer 
VI, V2, V3, V4, V5, V6, V7, V8 -Wafer 

sockets, 6 -prong 
V9 -Wafer socket, 4 -prong 
1- Vernier illuminated dial 
1- Speaker 5 -prong socket 
1- Drilled metal chassis, 3 inches by 11 

inches by 19 inches 
1- Drilled crystal finish steel front panel, 

9% inches by 20% inches 
1 -Steel cabinet. 
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GET 

FREE 
SERVICE 

BULLETINS! 

Keep up -to -date on new facts 

and methods discovered every 
month by other service men. 

gh "Sylvania News" 
w brings all the latest 

news of radio sets and servicing. 
In every issue, there's a full page 
of useful servicing tips from 
other men in your business. 

Fill in and mail the coupon and 
you'll get this valuable service 
FREE each month. No obliga- 
tion . . . it's a complimentary 
service offered by the makers of 
Sylvania Tubes. 

And here's a chance to cash in 
on your experience, too ! Send 
in your own servicing tips. For 
every one that's printed in "Syl- 
vania News," you get a free Syl- 
vania Tube (any type you select 
up to $3.00 in value) ! 

The Set- Tested Radio Tube 
A Product of Hygrade 
Sylvania Corporation 

MI DO OUR PART 

MAIL COUPON TO -DAY ! 

Hygrade Sylvania Corp. 
Emporium, Pa. 

Please put my name on the mailing 
list for your free radio bulletin, "Syl- 
vania News." 

A-4 

Name 

Address 

City State 
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The Service Bench 
Shop Talk -Standardized Service Charges- Service Sidelines -Equipment -Wind Driven 
Power Supply -Service Sales Promotion -P. A. Equipment - Shorted Turn Indicator - 

Service Shops -SERVICING: Bosch, Scott, Westinghouse and RCA Receivers 

THE Philco service plan, known as 
the Radio Manufacturers Service, 
makes a definite contribution toward 
the standardization of service charges. 

Their standard Tune -up costs the customer 
$1.50 and includes the following work: 1- 
Inspect chassis; 2 -Test tubes; 3 -Check 
speaker; 4- Inspect and lubricate tuning 
condenser; 5- Inspect and lubricate tuning 
condenser drive; 6- Precision kilocycle 
alignment of receiver; 7- Inspect and test 
aerial, lightning arrestor and leadin; 8-In- 
spect and check ground connection; 9- 
Check power connection; 10 -Clean and 
polish cabinet. 

The idea of a flat rate for a collection of 
services is borrowed from the automotive 
field. It offers an impressive catalog to the 
customer which is often an excellent sales 
argument. And while the work is essential 
to the efficient maintenance of the receiver, 
it imposes no great labor upon the service- 
man. 

The first item should include general 
tightening, dusting and, where necessary, re- 
fitting of removable tube shields and shield 
covers. 

Consistent with the effort toward stand- 
ardization, Philco recommends the following 
job prices: 

Also in the $1.50 class: Any one of the 
following jobs: Replace fixed resistor; Re- 
place by -pass condenser; Replace mica con- 
denser; Replace on -off switch; Remove 
short- circuit or repair open circuit; Repair 
tuning indicator. Standard Tune -up in- 
cluded. Parts extra. 

In the $1.75 class: Any one of the follow- 
ing jobs: Replace power transformer; Replace 
tone control; Replace hum control; Replace 
voltage- divider resistor; Install new dial; 
Replace dial cable; Replace padding con- 
denser; Replace electrolytic condenser; 
Center speaker cone. Standard Tune -up in- 
cluded. Parts extra. 

In the $2.00 class: Any one of the follow- 
ing jobs. Replace audio transformer; Re- 
place filter choke; Replace speaker cone; 
Replace multi -section by -pass condenser; 

Conducted by 
Zeh Bouck 

Replace r.f. coil; Replace i.f. coil; Replace 
tube socket. Standard Tune -up included. 
Parts extra. 

In the $2.25 class: Any one of the follow- 
ing jobs: Replace power transforer; Replace 
condenser bank; Replace speaker field -coil; 
Replace tuning condenser; Replace multi- 
polar switch. Standard Tune -up included. 
Parts extra. 

Philco also recommends $3.00 as a mini- 
mum labor charge for any two of the above 
jobs, with additional jobs over two at $.75 
each. This last suggestion is somewhat in- 
consistent, for it is obvious that an addi- 
tional job over two in a higher price class 
should be worth more than an additional 
job over two in a lower price class. Also, 
arbitrary prices for specific jobs cannot be 

FIGURE 1 

applied to all receivers. In many instances 
it will be much easier to replace an electro- 
lytic condenser (in the Philco $1.75 class) 
than to remove a short circuit or repair an 
open circuit (in the Philco $1.50 class). 

When considerations such as these compli- 
cate the figuring of the total charge by 
simple addition, resort should be made to 
an hourly labor charge plus cost of parts. 
The time of the expert serviceman, who is 
willing to guarantee his work for ninety 
days, is certainly worth $1.50 an hour. 

All charges above hold for work brought 
to the shop by the customer, or done in a 

local home. Where pick -up and delivery 

are effected by the serviceman, an addi- 
tional charge of $.75 is levied. 

These prices, recommended as standard, 
are fair and equitable, and present a work- 
able basis in the average urban community. 
It is conceivable, however, that minor va- 
riations, based on local conditions, might be 
justified -as has been found desirable with 
the NRA wage scale. 

Side -line Item for the Serviceman 
The Shure Brothers Company, of Chicago, 

have recently introduced their "Radio 
Modulator" which offers interesting sales 
possibilities to the radio serviceman. The 
device (Figure I) consists of a modulated 
oscillator, a high -quality, two- button micro- 
phone and a generous extension cord. The 
"Modulator" is plugged into a convenient 
110 -volt receptacle, connected to the receiver 
antenna and ground posts, and the receiver 
tuned to the "Modulator's" signal, exactly 
as if it were a station. The volume is ad- 
justed by the receiver volume control. 

Several sales opportunities for the "Radio 
Modulator" may be suggested to the wide - 
awake serviceman -viz: Home entertain- 
ment; Emergency public address work; 
Comparison of quality in different radio re- 
ceivers; Simultaneous check of entire re- 
ceiver from antenna to speaker; For small 
audition studios; For public -address work 
in small clubs; In high -quality, home re. 
cording. 

The "Modulator" lists at $33.50, with 
the usual discounts to dealers and service- 
men. 

A Portable Service Laboratory 
For the serviceman who can afford the 

price, Jewell -Weston offers one of the finest 
portable radio test laboratories this de- 
partment has yet seen. We refer to their 
"66" series of units mounted in a multiple 
carrying case, and illustrated in Figure 2. 
The complete set comprises five individual 
instruments -radio set analyzer, tube checker, 
test oscillator, volt -ohmmeter and capacity 
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meter. These units can, of course, be ob- 
tained separately and where only a par- 
tially complete outfit is desired, the oscilla- 
tor, tube checker and analyzer can be 
mounted in a smaller carrying case for the 

FIGURE 2 

analyzer method of diagnosis. Similarly, 
the oscillator, volt -ohmmeter and capacity 
meter can be combined for the serviceman 
preferring the point to point procedure. 

Program Circular 
Arthur Liebscher, serviceman in German- 

town, Philadelphia, circulates the useful piece 
of literature shown in Figure 3 among his 
clients and prospective customers. The cir- 
cular is a four page folder, with the log, as 
illustrated, on the inside. The front cover 
carries only the words, "PROGRAMME de 
RADIO" in a very "Ritzy" type and an 
oval half -tone in the lower right hand corner 
of a man, presumably Mr. Liebscher, speak- 
ing into a microphone. The rear cover ob- 
serves that - 

"Ten years of radio experience have taught 
the necessity of associating modern labora- 
tory methods with even the sallest prob- 
lem, where quality is the first consideration. 

"High quality workmanship results in 
maximum enjoyment of your favorite pro- 

The permanent installation will use a 32- 
volt generator, charging storage "B" bat- 
teries, and will be driven by a more effici- 
ent airplane style propellor. 

RADIO NEWS P. A. System on 
the Job 

Norman H. Speight of Toronto, Canada, 
whose motto is "My installations speak for 
themselves ", says a good word for the RADIO. 
NEWS public- address amplifier described in 
several articles by our Mr. Dorf. He sends 

us 

FIGURE 4 

the photo of Figure 5 and writes: "To 
say that I am delighted with it, is to put it 
mildly." We take it that this amplifier, 
which was used on Mr. Speight's first P. A. 

301 

A N N O U N C I N G 
Triplett Fine Instruments 
..at/teraralrrtht/ (no cost! 

IF you choose precision instru- 
ments on the basis of their fea- 

tures and performance, you will find 
that Triplett Instruments are outstand- 
ing. valtìes. Competitive tests and a 
point by point analysis prove their supe- 
riority. These instruments are advanced 
in design, rugged in construction, abso- 
lutely dependable, give the close read- 
ings required for fine work and are 
popularly priced. 

Triplett Electrical Measuring Instru- 
ments are made in a complete range of 
sizes: 2 ", 3% ", 5W " -in A.C. and D.C. 

:voltmeters, ammeters, milliammeters, 
millivoltmeters and D.C. micro -amme- 
ters. Triplett also offers thereto- couple 
and copper -oxide A.C. Universal instru- 
ments and sensitive relays. The D.C. 
units are equipped with a D'Arsonval 
moving coil, while the A.C. units are of 
the double iron repulsion type. Port- 
able, flush and projection panel style 
cases are furnished. 

Here are some of the superior features 
of these instruments: Sapphire jewels, 
non -fatigue springs, extra light -moving 
element, special steel magnet, white 
metal dials with extra long scales. 

Your Jobber Can Supply You 
It will pay you to specify Triplett Fine 
Instruments. Ask your jobber to show 
them to you. Write for literature and 
additional information. 

TRIPLETT ELECTRICAL 
INSTRUMENT CO. 

15 Main St. Bluffton, Ohio 

FIGURE 3 

gram and this, together with fair prices, 
means customer confidence and satisfaction." 

The circular is conceived and executed in 
a quiet, aristocratic manner, with attractive 
type on an excellent grade of buff paper. 
Opened, the size is four and a half by 
seven and a half inches. 

Wind- Driven Power 
The photograph of Figure 4 suggests 

novel possibilities in the way of rural radio 
power supply. This wind -driven power 
plant was built as an experimental installa- 
tion by Ronald A. McNeil, of Atwater, Sas- 
katchewan, Canada, and is so successful in 
supplying power requisites some thirty 
miles from the nearest lines that a perma- 
nent and modified installation is now being 
constructed. The four bladed propellor 
drives an Autolite 6 -8 volt generator 
through a six to one belt and pulley ar- 
rangement. The generator charges two 6- 
volt batteries in parallel at 20 amperes in a 
fair wind. Assuming an efficiency of 50 
percent, from .75 to 0.1 horse power is 
available with a 20 to 25 mile- per -hour wind. 

FIGURE 5 

job, is in part responsible for the sales argu- 
ment on his letterhead which states - "Sound 
Equipment Rented for Political Meetings, 
Entertainment, Picnics, Advertising, etc., at 
Reasonable Rates ". 

High -Powered Portable P. A. 
System 

Speaking of P. A. equipment, one of the 
neatest portable jobs we have yet seen is 
turned out by the United Sound Engineer - 

(Continued on page 317) 

NO. 331 NO. 321 

MAIL TODAY FOR DETAILS 

TRIPLETT ELE(TRISAL INSTRUMENT CO. 

IS Main St., Bluffton, Ohio 

Gentlemen: Please send nie catalog on Triplett 
Instruments. I am interested in 

Name 

Street Address 

City State 
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Radio Physics Course 
LESSON 23- ELECTROMAGNETIC INDUCTION 

This series deals with the study of the physical aspects of radio 
phenomena. It contains information of particular value to physics 
teachers and students in high schools and colleges. The text material 

aids teachers in laying out current class assignments 

WE have seen that when a coil is 
moved in a magnetic field -or the 
field is moved in the coil-an 
e. m. f. is induced in the coil, and 

that the direction of the induced e. m. f. 
and current depends upon the direction ofths 
motion; the direction of the induced current 
always being such that it tends to stop the 
motion or cause producing it. This princi- 
ple is used in the electric generator shown in 
simple form in Figure 1. Here, a simple 
loop of wire A -B -C -D is arranged to be 
mechanically rotated on a shaft between 
the poles N and S of two powerful electro- 
magnets. We will assume that the magnetic 
field between the poles is uniform, as shown, 
that is, of the same strength throughout. 
The two ends of the coil are connected to 
two collector rings (of brass or copper), F 
and G respectively (sometimes called slip - 
rings), insulated from each other and from 
the shaft. They are arranged to rotate with 
it. The two stationary copper or carbon 
brushes H and J make a wiping contact 
with these rotating collector rings to lead 
the current to the external circuit, consist- 
ing in this case of a lamp K. This arrange- 
ment of parts not including the external 
circuit, constitutes the simplest form of alter- 
nating current generator. 

Let us assume the coil to start from the 
vertical position (A) of Figure 1 and to ro- 
tate at a uniform speed in a clockwise direc- 
tion as shown. At this position the induced 
e. m. f. is zero because the coil sides A -B 
and C -D are moving parallel to the lines of 
force. Therefore in a given small angular 
movement at this position there will be very 
few lines of force unlinking with the loop 
A -B -C -D and hence very little e. m. f. is 

induced. 
After pasing the vertical position, lines of 

force begin to unlink with the loop at an 
increasing rate and the induced e. m. f. gets 
stronger and stronger. The direction of the 
current is shown by the arrows in (B) This 
is found by using the right -hand rule and 
remembering from Lenz's law that the mag- 
netic poles produced by the current in the 
coil are such as to tend to stop the rotation, 
that is, an S pole is produced at the top of 
the coil and a N pole at the bottom. This 
south pole is forcibly rotated toward the 
south pole of the field by the applied me- 
chanical power, and the N pole of the coil is 
also rotated toward the N pole of the field 
against the force of repulsion. At the hori- 
zontal position (B) the coil has maximum 
e. m. f. induced in it, because during a small 
angular movement from this position the 
maximum number of lines of force are un- 
linked, since coil sides A -B and C -D are 
moving at right angles to the lines of force. 

As the coil continues on to the vertical 
position of (C) the e.m.f. is still in the 
same direction but diminishes in value again. 
At the vertical position the e. m. f. is zero. 

As it continues past this, the induced 
e. in. f. and current change in direction, as 
shown by the arrows in (D), since the poles 
of the coil must now reverse in order to keep 

Radio Technical Pub. Co. Publishers, Radio 
Physics Course. 

By Alfred A. Ghirardi' 

opposing the motion of rotation. The e. m. 
f. increases in strength, and becomes maxi- 
mum when the coil is horizontal as shown. 

Continuing the rotation another 90 de- 
grees brings the coil back to its original 
starting position and condition of (A). The 
e. m. f. decreases to zero again. As the rota- 
tion is continued, the above conditions repeat 
themselves over and over. 

In one complete revolution of the coil 
there are two positions (A) and (C) at 
which there is no induced voltage and hence 
no current in the external circuit and two 
(B) and (D) in which the voltage is at 
maximum value, although in opposite direc- 
tions. At intermediate positions, the voltage 
has intermediate values. A complete revolu- 
tion of the coil takes in 360 degrees of the 
rotation. Since the rotating coil moves in a 
circle, we can mark the position of the coil 
as so many degrees from the starting point 
(A) which is considered as 0 degrees. Thus 
(B) is the 90° position, (C) is the 180° 
position, etc. 

We may plot the voltage induced in the 
coil at every instant, against the degrees 
through which the coil has rotated from 
the zero position (A). This is shown in 
Figure 1. When the current is flowing in 

one direction we call it positive, and lay 
off the voltage values vertically above the 
zero line O -O. When it is flowing in the 
opposite direction, we call it negative and 
lay off the voltage values vertically below 
the zero line O -O. If the conductor moves 
at a uniform rate, the induced voltage can 
be plotted against the "time in seconds" in- 
stead. 

The curve thus obtained, is called a "sine - 
curve", because the induced voltage at any 
instant, in the ideal generator just described, 
is proportional to the trigonometric natural 
sine function of the angle of rotation of the 
coil from the zero position. In an actual 
generator, the curve is not a true sine curve 
because the field flux is not exactly uniform. 
Also, in an actual generator the armature 
coils are wound on a circular iron core to 
reduce the magnetic reluctance of the space 
between the field poles. This makes the 
magnetic field and the induced voltage very 
much stronger. 

The curve shows that at first the e. m. f. 
increases rapidly (O to L), then less rapidly 
until it reaches its maximum value M when 
the coil reaches the 900 degree position. At 
the maximum value, the rafe of change is 
least. Then it decreases slowly at first to N, 
and then more rapidly to zero at P. Then the 
e. m. f. reverses in direction and begins to 
increase in value in that direction to Q, and 
to maximum at R. Then it decreases to S, 

Generating an alternating e.m.f. in a loop of wire rotated in a magnetic field 

ROTATION 

ZERO POSITION 

A 

ROTATION 

ITATI ON ROTATION 

FIG.I 

270° POSITION 
D 

90° POSITION 

B 

(.13 

o 
> 

30 

20 

10 

0 

lo 
20 

30 

+-ONE CYCLE 

ONE 
ALTERNATION 

480° POSITION 

C 

AsM A 
W/IIIIILIIIilM1111 I/AMCRiVtlIIM1 /Ma1MMEMIRIIMIII\ I?lNIMUMiltJINIIR'11110 MIM__-,i-: l/it1=NRIM i IIIII i 4 w/ _i_1I iitlx 

O 90 480 270 360" 

CURVE OF E.M.F. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


RADIO NEWS FOR NOVEMBER, 1933 

and completes one cycle at T. The e. m. f.'s 
in the negative direction are represented by 
drawing them below the O -O axis line. 

A complete wave of changes of the e. m. f. 
or current from zero to maximum in one di- 
rection, then down to zero . and to maxi- 
mum in the opposite direction and back to 
zero again is called one cycle. At the end 
of a cycle the coil is at the same electrical 
position or condition as at the beginning. 
It then starts to repeat the same thing all 
over again. If it continues to rotate, it re- 
peats the cycle once for each rotation (for 
a 2 pole generator). The time required for 
a complete cycle is called a period. One - 
half cycle is called an alternation. The num- 
ber of cycles produced each second is called 
the frequency. It is evident that for a 2 

pole generator as shown, the frequency is 
equal simply to the number of revolutions 
per second. In order to produce the ordi- 
nary commercial lighting frequency of 60 
cycles per second without rotating the arma- 
ture at excessive speeds, commercial a.c. gen- 
erators (commonly called alternators) as a 
rule have a larger number of poles than two. 
One cycle is produced by a coil passing a pair 
of poles. Therefore in one rotation as many 
cycles will be produced as there are pairs of 
poles or, 

No. of poles Speed in R. P. M. 
f= X 

2 60 

In the ordinary commercial lighting circuit 
the frequency is usually 60 cycles per sec- 
ond, although in some localities the fre- 
quency is 25 cycles and in others still dif- 
ferent frequencies are employed. In a 60 
cycle current there are 60X2 or 120 alter- 
nations per second. Special alternators for 
generating a -c voltages at frequencies up to 
20,000 cycles per second are used in long - 
wave radio transmitting stations. As it is 
not practical to generate e. m. f.'s of fre- 
quencies much higher than this with alter- 
nators of the type described, vacuum tube 
oscillators or generators are used for generat- 
ing the e. m. f.'s of the higher frequencies 
required in radio work. 

Commercial a.c. generators have a sta- 
tionary armature consisting of many coils in 
series in order to make the individual e. m. 
f.'s generated in each coil additive so as to 
produce a large total e.m.f. The field poles 
are usually rotated. They consist of heavy 
iron cores covered with wire through which a 
direct current is sent to maintain a strong 
unidirectional magnetic field. The direct field 
current is furnished by a separate small d.c. 
generator called an exciter, or by a separate 
small d.c. winding, commutator, and brushes 
built right on the main armature. 

It is seen that an alternating current is 
really a current that flows first in one direc- 
tion, through the circuit and then reverses 
and flows in the opposite direction. The 
e. m. f. forces the free electrons through the 
circuit first in one direction, and then they 
all reverse and flow in the opposite direction 
usually many times a second. Not only are 
the electrons reversing in direction, but the 
rate at which they are flowing also varies 
throughout each cycle. As we shall see later, 
this gives rise to many effects in a.c. circuits 
and apparatus which are not encountered in 
direct- current circuits. 

A Signal Generator 
(Continued from page 274) 

be seen that, if it is desired to obtain the 
highest gain possible, the signal generator 
becomes a valuable adjunct, not only in ob- 
taining this high gain, but also in actually 
measuring the gain. 

Selectivity 
Selectivity is defined as the frequency 

band that a set will allow through for a 
given r.f. carrier. A well- designed set will 
have a selectivity of kilocycles on either side 
of the resonance point of a signal. More- 
over, at 5000 cycles away from resonance, 
the set should be almost as sensitive to the 
radio signal as it is at resonance in order to 
provide the desirable "flat -top" characteris- 
tic. If the selectivity of a radio set is too 
high -that is, if at less than 5000 cycles 
away from resonance the set tends to be- 
come insensitive to the radio signal -the lat- 
ter will be distorted. On the other hand, if 
more than 5000 cycles on either side of the 
resonance point is permitted through, two 
radio stations on adjacent broadcast channels 
are likely to interfere with one another. 

The method of procedure for measuring 
selectivity is simple. A milliammeter is con- 
nected into the detector plate circuit of the 
set. The radio set and generator are then 
adjusted to a predetermined frequency and 
the current in the plate milliammeter is ob- 
served. Then with the attenuation and 
modulation of the generator held constant 
and also the frequency setting of the receiver 
held constant, further readings are taken as 
the frequency of the signal generator is va- 
ried up to 5 kilocycles either side of the 
assumed resonance point. If the plate mil - 
liammeter holds substantially constant up to 
5 kilocycles on either side of resonance and 
then readings fall sharply, the set has good 
"flat -top" selectivity characteristics and good 
selectivity. In the same manner peaked and 
broad selectivity can also be observed. If a 
vernier dial capable of being read to one - 
tenth dial division is employed, as many as 
8 to 10 points can be potted for selectivity 
measurements. 

Measuring Detector Efficiency 
It is very often of interest, especially in 

receiver design work, to test the efficiency 
of various means of detection. 

The signal generator, receiver and output 
meter are set up exactly the same as they 
are in the sensitivity test (Figure 3). Ef- 
ficiency of detection is determined as fol- 
lows: The frequency and r.f. attenuation of 
the generator and the frequency of the re- 
ceiver are held constant. The modulation is 
then varied to produce definite percentages 
of say 10, 20, 30, 40 and 50. Correspond- 
ing readings are then observed in the output 
meter for each step. For perfect detection 
the readings in the output meter should in- 
crease in exact linear progression with the 
increase in percentage modulation. 

Harmonics are available down to 5 meters 
and the intensity of these harmonics can be 
attenuated down to the lowest signal that 
the most sensitive set can detect. This can 
serve as an excellent method of comparison 
of the relative sensitiveness of two short- 
wave receivers. Although the exact value of 
the strength of these harmonics is not known, 
it is safe to assume that they follow the law 
of harmonics generated by a linear detector 
(the double diode being a linear detector) 
and as such will have the following ratio of 
amplitudes: 

Frequency Amplitude 
Broadcast frequency = 1/1 X 3 
Double broadcast frequency = 1/3 X S 

Triple broadcast frequency - 1/5 X 7 

Quadruple broadcast frequency = 1/7 X 9 
The Nth multiple of the broad- 

cast frequency - 1/4n2-1 
All these signals are modulated exactly as 

the broadcast frequency is modulated. 

Other Tests 
Aside from the few tests described in this 

article, this signal generator may be em- 
ployed for dozens of other tests which should 
prove immensely interesting to the more ad- 
vanced experimenter. 

The signal generator today is the standard 
unit employed to solve the most perplexing 
problems of the radio receiver. 
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KENYON 
salutes the 

broadcasting art ! 
® Splendid programs, faithful mi- 

crophones, truthful antplifiers, 
powerful transmitters - broadcasters 
deserve all praise and thanks this 
Radio Progress Week. And Kenyon 
pledges itself to aid the broadcasting 
art by providing a corresponding trans- 
former art. For example: 

Complete line of all - 
purpose amplifier com- 
ponents- input, mix - 

ingmatching, output, 
power, filament and step - 
down transformers, Class A 
and B, for medium require- 
ments. Silver finished cases. 
Fine workmanship. 

Complete line of 
laboratory stand- 
ard audio comoo- 

nents. Positively flat - 
line amplifier equip- 
ment. Input, coupling, 
mixing, output, fila. 
ment, plate transform. 
ers and reactors. Class 
A and B. High perme. 
ability cast iron cases. 
Finest workmanship. 

Complete line of 
transmitting equip- 
ment. Finest qual- 

ity. Conservative rat- 
ings. Filter reactors, 
modulation reactors, nla- 
nnent transformers, plate 
transformers, etc. De- 
signed for hardest usage 
and longest service. 

Not only transformer and choke components, 
but also advanced engineering data, is avail- 

able through Kenyon. Carefully engineered Ken- 
yon amplifiers such as 2A3 fixed bias amplifier 
chassis untended for most exacting requirements 
of broadcasting, recording and public address 

systems, may be assembled with Kenyon com- 
ponents. Full constructional engineering sheets 
arc available. 

Write for [Free Literature 
The Kenyon Catalog, Kenyon Engineering News 
and other data are yours for the asking. We 
shall be pleased to place you in touch with our 
nearest representative for further details and 
prices. 

KENYON TRANSFORMER CO., Inc. 

122 Cypress Avenue New York, N. Y. 
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(2018 
about the 

CUSTOM BUILT 
SUPER 

1/2 
the 

Price! 

WROTE FORI 
ALL DETAILS 

RRL -78 -X 
SHORT WAVE 

BAND SPREAD WITHOUT PLUG -IN COILS 

2015 INQUIRIES -adequate proof that there exists a 
demand among the really serious students of short waves 
for a receiver of real outstanding performance -at a 
sane price. 
NOW, it. A. Liedtke and Associates again pioneer with 
the LABORATORY AIIt TEST" l'ERFOR.UANCE 
RECORD. Each receiver sold is accompanied by a lab- 
oratory checked performance card, giving for all S. W. 
bands the actual dial settings for that particular receiver. 
Thus VE331E, Australia, DM. Germany, a host of 
others and all the amateur bands. are brought in with 
extraordinary ease using this guaranteed method of the 
laboratory engineer. 

Rummell as the R111, 713-X is sold subject to refund 
after ten days if not satisfactory, you owe it to yourself 
to find out all about this remarkable new short wave "air 
test" performance record selling plan. Please use the 
coupon. 

RADIO RESEARCH LABORATORIES 
Manufacture. Designers. Consulting and 

Experimental Engineers 
4017 California Aye., Ft. Wayne, Ind. 
20 Years in the Radio, Electrical and Mechanical Field 

rRAD10 RESEARCH LABORATORIES 
2017 California Ave., Ft. Wayne, Ind. 
Send me complete information on the RRL -7B -X 
Custom -built 8. W. Receiver. (We supply all 
postage.) 

i 
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Street 

'Dawn ,ate 

NOW GOOD TIMES 
ARE COMING BACK 
.. be ready with radio knowl- 
edge .. at RCA Institutes 

You like radio-else you wouldn't 
be reading this magazine. Why not 
get into radio? 

RCA Institutes offers modern 
methods of radio training both at 
home and also at resident schools in 
New York and Chicago. 

No matter what you want to learn 
in practical radio . . . whether you 
desire elementary or advanced knowl- 
edge ... RCA Institutes is fully pre- 
pared to give you the training. All 
extension courses for home study are 
under convenient "no obligation" 
plan. Write for catalog. 

RCA INSTITUTES, INC. 
Dept. RN -11 

75 Varick Street, 
NEW YORK 

1154 Merchandise Mart 
CHICAGO 
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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 

Vacuum Tubes 
Description -This manufacturer announces 

a complete line of radio vacuum tubes 
which includes all the new -50 series type, 
automotive type, mercury-vapor rectifier se- 
ries, voltage doubler rectifier, the new penta- 
grid converter, duplex -diode pentode and 
all the new power tubes. These American 

dropping resistor employed in the universal 
a.c.-d.c. type radio receiver. It is a two - 
conductor power line cable, but includes a 

vacuum tubes are made under RCA license 
and all tubes are triple tested by the oscilla- 
tor, receiver and meter methods. The manu- 
facturer calls attention to the fact that the 
tubes are guaranteed for six months (except 
breakage and burnouts). The tubes are 
packed in attractively designed two -color 
cartons. 

Maker- American Radio Tube Co., 53 W. 
17th St., New York City. 

Meter Rectifier 
Description -This tiny rectifier with the 

appropriate resistances for the range desired, 
will convert any d.c. milliammeter into an 
a.c. voltmeter. The popular 0 -1 milliammeter 
lends itself most readily for this purpose. 
The life of the Taurex rectifier, when operat- 
ing under normal conditions, is infinite. It 

P 

measures A inch by % inch. The rectifier 
consists of four sets of copper -oxide discs 
arranged in the same manner as the four 
arms of a Wheatstone Bridge circuit, the 
measuring instrument, a milliammeter in this 
case being substituted in place of the usual 
galvanometer. This new rectifier should ap- 
peal to the radio experimenter, technician 
and serviceman. 

Maker -Leo Taussig, 32 -45 37th St., Long 
Island City, N. Y. 

Power Line Cord with Resistor 
for Universal Sets 

Description -The new Ohmite "Cordohm" 
line cord resistor replaces the internal voltage 

third element to reduce the line voltage to 
the required voltage for the tube filaments. 
The new cord resistors are available in the 
following standard values: 135, 160 and 290 
ohms. 

Maker -Ohmite Mfg. Co., 636 N. Albany 
Ave., Chicago, Ill. 

Fan -Belt -Driven Generator 
Description -The new Autonator is a 

power device operating by the motor -car 
fan belt to produce 110 volts, 60 cycles, al- 
ternating current. It is easily installed, has 
no brushes, collector rings, commutator or 
wire -wound armature to service and requires 
no drain from the auto battery. Provision 
is made for regulation of voltage at all 
speeds. There are six models in the follow- 
ing power ratings: 50, 100, 150, 250, 350 
and 500 watts. This power supply has nu- 

merous applications, for instance, in operat- 
ing radio sets, public -address systems, neon 
signs and electric lights in sound trucks, 
pleasure cars, buses, etc. 

Maker -Autonator Laboratories, Inc., 8440 
So. Chicago Ave., Chicago, Ill. 

Short -Wave "Laboratory Built" 
Superheterodyne Receiver 

Description -The new Radio Research 

Labs. model RRL -7B -X short -wave receiver 
is a custom -built eight -tube superheterodyne 
circuit featuring dual manual volume and 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


RADIO NEWS FOR NOVEMBER, 1933 

sensitivity controls, automatic volume con- 
trol, beat - frequency oscillator for c.w. recep- 
tion, band spread on all frequencies, newest 
type tubes and a wave -band switching ar- 
rangement. The high gain i.f. transformers 
operate at 465 kc. and the receiver makes use 
of a 10 -inch dynamic type speaker. The 
vacuum tubes employed are as follows: -56's 
for both oscillators, -58's for the first detec- 
tor and i.f. stages, a -55 for the combined 
second detector and first audio and a -2A5 
type tube for the power output stage. The 
chassis measures 16 inches long by 10 inches 
wide by 9 inches high. 

Maker -Radio Research Laboratories, 2017 
California Ave., Ft. Wayne, Ind. 

Transformers 
Description- Announcement is made of the 

new line of General multi -tap universal re- 
placement power transformers. The series 

comprise four units which have various taps 
so designed that they can be used singly or 
in combinations adapting them to practically 
every commercial radio receiver made. The 
transformers are designed with a universal 
type of mounting and they are fully shielded. 
This company also makes multi -tap uni- 
versal output transformers and a complete 
line of replacement audio interstage trans- 
formers. 

Maker -General Transformer Corp., 500 
S. Troop St., Chicago, Ill. 

New Type Horn 
Description -This new Macy horn has 

been designed to cover a wide area and 
while it is particularly adaptable to sound 
truck equipment, it is also applicable for 
airport and all manner of outdoor public ad- 
dress installations. The horn is exponentially 

shaped, is 54 inches in length and the bell 
of the horn measures 23 inches in height and 
50 inches in width. An aluminum detachable 
throat is provided for the attachment of the 
unit. The horn is of weatherproof con- 
struction and in the photograph it is illus- 
trated with the new Macy horn standard. 
This new bracket standard permits the horn 
to be swung throughout a complete circle 
and tilted at any desired angle. 

Maker -Macy Engineering Co., 1451 -39th 
Street, Brooklyn, N. Y. 
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4 TYPICAL BARGAINS FROM 
This Great Book 

Audio Transformer 
For Models RR, RX, R3, 

R3A, R4, R7B, R9, R20 and R -30 -A 
The genuine replacement 
audio transformer to be used 
in first or second stage of any 
AC, DC or Battery Receiver. 
Universal mounting. Ratio 
3:1. Primary 1,000 ohms, 
Secondary 55,000 ohms, D.C. 
resistance. Size: 3" x 14 2' x 
1?ÿ ". 

SPECIAL BARGAIN 2 9 C 
PRICE 

THORDARSON 
Push -Pull Input 

Transformer 
Fully shielded in metal 
case. Designed to couple a 
stage of straight audio am- 
plification into a stage of 
power push -pull using any 

ex sting types of power amplifying tubes. 
Unusually uniform response. C 
SPECIAL PRICE ONLY ....89 

HIGH GAIN AMPLIFIER 
New Type Tubes, 3 
Watt Output, Over - 
sizeComponents,Op - 
erates 3 -4 Speakers. 
The Biggest little am- 
plifier at a price that de- 
fies competition. Size: 

81¡x6x5W. Complete- 
ly self contained 2 -stage 

power amplifier capable of working 3-4 dy- 
namic speakers to capacity. Great for P. A 

$ 95 Work! Latest type tubes. All 
metal construction. A REAL PP 
BUY AT 

OUR 
NO 

-VICTOR RADIO SPEAKER 
This etic speaker ì 

equipped 
n 
with channel 

selection switch and vol- 
ume 
mounted in walnut- 
two-toned panel 131 

bro n 
I% 

l ornamental 
i grille, back with bronco 

cloth. Features include .,r 
special tone filter, special 

-_S tped impdnce trans- 
former. éd 

1 

wtch. Natural reproduction 

ith plenty of 
volume. 

$ 85 
LOW PRICE IS 
CONNECTION WHATSOEVER WITH 

ANY OTHER COMPANY! 

MORE THAN 
10,000 Amazing Values 

Anything and Everything in Radio 

Here is the latest, greatest catalog 
we have ever issued. Every latest 
development of foremost manu- 
facturers is listed. More than 
10,000 Bargains to select from. 
TUBES, SETS, SPEAKERS, RE- 
PLACEMENT PARTS, KITS, etc. 
Besides you'll find a most com- 
plete selection SHORT WAVE 
SETS, CONVERTERS, COILS and 
EQUIPMENT. 
Other featured sections cover 
LAFAYETTE RECEIVERS, TRU- 
TEST PARTS, MINIATURE A.C. - 
D.C. PORTABLE SETS, TESTING 
EQUIPMENT, etc. 
Public Address is featured, too! 
Amplifiers, Amplifier Kits, Com- 
plete Systems, Portable Systems 
and all kinds of P.A. Equipment 
at amazing low prices! 
Service Men, Dealers, Amateurs! 
For more than 12 years we have catered 
to the requirements of thousands of 
Service Men, Dealers, Amateurs! To- 
day, more than ever, our customers 
look to us to render them prompt ser- 
vice and to extend able assistance. 
Our staff of trained technicians in 
both Public Address and Short Wave is 
ready to help you solve knotty problems 
as they arise -without obligation. 
Call upon us. Bring us your problems. 
Make this your headqu 'ust like 
thousands of others. 
Besides, here at WHOLESALE RADIO 
SERVICE COMPANY, you are always 
guaranteed satisfaction and lowest 
wholesale prices. Buy where the prom- 
ise of service is performed! 

I WHOLESALERADIOSERVICECO. 
100 Sixth Avenue, New York, N. Y. 

Dept. N -113 
Send me the items checked below! 

RCA Audio Transformers (l 29e 
Thordarson P.P. Input Transform- 
ers 75e 
High Gain Amplifiers © $9.95 
Microphones ® $4.95 

Free New Catalog of 10,000 Radio Bargains. 
Nome 
Address 

City State 

WHOIESAU Räuió SERVICE fps 
CORNER GRAND ST. ONE BLOCK ABOVE CANAL) NEW YORK,NY. 
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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 at. 
the radio servire field can use 
trained men. With the proper 
training and the necessary equip- 
ment. you can enter this field and make a comfortable 
ing. we include with our course this trustern set ana- 
lyzer and trouble shutter without any extra charge. Tlds 
piece of equipment has Droved to he a valuable help to 
nur members. After a brief period of training, you can 
take the set analyzer out on servire calls and really com- 
pete with 'old timers." We show you how to wire 
rooms for rad to- Install solo sets -build and install 
short -wave rsceivers- 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 
hare provided ourselves with every facility to help you 
learn quickly yet thoroughly. 1T 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 
rash in on radio quickly. Don't put It off! Write to- 
day! Send New! 
t- 

RADIO TRAINING ASSN. of AMERICA 
Dept. RN -11, 4513 Ravenswood Ave., Chicago, III. 
Gentlemen: Send me details of your i iirollnuent flan 
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 
L 
INVENTORS 

Write for Free Book. HOW TO OBTAIN A PATENT and 
RECORD OF INVENTION or Send drawing or mode 
for examination. MAIL COUPON TODAY: 

MILLER & MILLER 
REGISTERED PATENT ATTORNEYS 

2Ó6aGXLÉ BUÌLDING.VÁSÑIÑGTÓÑrViD. 
Plraw rend mc your 

Patent' and your -Record of laeflatioe F torm 

Name 

Addreer 

TIME COUNTS in applying for patenta. 
Don't risk delay in protecting your ideas. 
Send sketch or model for instructions or 
write for FREE book, "flow to Obtain a 
Patent" and - Record of Invention' 
form. No charge for information on 
how to proceed. Communications strictly confidential 
Prompt. careful. efficient nerrico. 
Clarence A. O'Brien, Registered Patent Attorney. 
309 -E Adams Building. Washington, D. C. 

SUPER TESTING KIT! 
Pencil Type 

with 
r 

terchangeable Tip 
End. Kit complete with 2 
flua -lo- Prongs. 2 Alligator 
Clips, 2 Needle Point Phone 
Tips. and 2 Spade Lugs. 
Long, Thin Pencil -Type 
handle for easy testing it 
tight places. Ideal for 
testing Long and Short- 
wave Sets, Coils. Con- 
denser.. etc. Complete kit. 

INTRODUCTORY PRICE NOW $1.00 PREPAID 
Re' y,« 

AMERICAN RADIO HARDWARE CO. 
135 Grand Street New York, N. Y. 

GET THE BIG RADIO CATALOG 

i 

THE RADIO S PPLY WORLD IN 141 BIG PAGES 
.lust out for 17:14. ,lake y u 

r 
request for it on 

your Dealer's, Service Man' , School's, Experi- 
menter's e Amateur's lett rhead. Order from 
America's 

or 
Itadto Hotta in America's Han- 

diest Shipping l'oint. 
BURSTEIN. APPLEBEE CO., 

Dept. F.1. 1012 McGee St., Kansas City. Me. 
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Latest Radio Patents 
A description of the outstanding patented inventions on 
radio, television, acoustics and electronics as they are 
granted by the United States Patent Office. This 
information will be found a handy radio reference for 
inventors, engineers, set designers and production men 
in establishing the dates of record, as well as describing 

the important radio inventions 

By Ben J. Chromy* 
1,898,486. MODULATION SYSTEM. 

AUGUST HUND, West Orange, N. J., as- 
signor to Wired Radio, Inc., New York, 
N. Y., a Corporation of Delaware. Filed 
Nov. 2, 1931. Serial No. 572,551. 2 

Claims, 
2. A modulation system comprising, means 

for producing high- frequency oscillations in- 
cluding a gaseous discharge tube provided 
with a cold cathode and anode and an exte- 
rior control electrode, a plurality of con- 
densers serial y connected with respect to 

energy comprising a pair of glow discharge 
electrodes disposed in an ionizing atmosphere, 
a modulation circuit for controlling the lumi- 

each other and to said cathode and anode, 
a source of ionizing potential and a series 
resistance therefore connected in parallel to 
said plurality of condensers and to said cath- 
ode and anode, a load circuit including an 
inductance connected in parallel with one of 
said plurality of condensers, a source of 
modulating potentials, an input circuit com- 
prising an inductance connecting said source 
of modulating potentials to said exterior con- 
trol electrode and said anode. 

1,897,337. TUNING ELEMENT. THEO- 
DORE JOHNSON SCOFIELD, Jackson, Mich., 
assignor to The Sparks -Withington Corn- 
pany, a Corporation of Ohio. Filed Oct. 
30, 1929. Serial No. 403,526. 3 Claims. 
1. In radio units, a metal frame member, 

a shield member attached to said frame 
consisting of a different metal adapted to pro- 
duce with said metal frame an electrolytic 
couple of predetermined electromotive force 
and a sheet of still different metal integrally 
joined to one of said members and contact- 
ing with the other of said members, the 
metal of said sheet adapted to produce with 
said other member an electrolytic couple of 
materially less electromotive force whereby 
electrolytic action between said parts is re- 
duced. 

1,894,462. LUMINOUS ENERGY CON- 
TROL. CHESTER L. DAVIS, Washington, 
D. C., assignor to Wired Radio, Inc., New 
York, N. Y., a Corporation of Delaware. 
Filed Apr. 25, 1929. Serial No. 358,107. 3 
Claims. 
1. A modulating reflector for luminous 

Patent Attorney, Washington, D. C. 

TO MODULATION 
CIRCUIT 

nosity of the glow discharge from said elec- 
trodes, means for directing light rays upon 
said glow discharge electrodes and shaped 
surfaces on said electrodes for deflecting the 
rays therefrom to a predetermined focal 
joint, the reflected energy being proportional 
in intensity to the ionization of the atmos- 
phere adjacent said electrodes. 

1,898,831. ARRANGEMENT FOR INDI- 
CATING THE POSITION OF VESSELS. 
WALTER HAIINEMANN, Berlin -Marienfelde, 

Germany, assignor to C. Lorenz Aktienge- 
sellschaft, Berlin -Tempelhof, Germany, 
Filed Jan. 6, 1930, Serial No. 418,743, and 
in Germany Jan. 24, 1929. 6 Claims. 
1. In an arrangement for indicating the 

position of ships, the combination of a short- 
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wave wireless transmitter and a wireless re- 
ceiver mounted one above the other on a 
ship, and an electromagnetic screen formed 
by metallic surfaces of the ship's structure 
separating the transmitter and the receiver. 

1,898,040. PRODUCTION OF SOUND 
AND SOUND PICTURE RECORD. BY- 
RON E. ELDRED, New York, N. Y., assignor 
to Radio Corporation of America, a Cor- 
poration of Delaware. Filed Sept. 15, 
1931. Serial No. 562,900. 5 Claims. 
1. The method of reducing ground noise 

during reproduction of sound from a photo- 

--------- -- 

graphic record located in an emulsion sup- 
ported on a base which includes covering 
said emulsion with a protective layer of a 
thickness which is of appreciable magnitude 
as compared to the objective focal length of 
the lens system through which light is applied 
to said record. 

1,892,696. MEANS FOR RECEIVING 
WIRED RADIO SIGNALS ON SPACE 
RADIO RECEIVERS. ROBERT D. DUN - 
CAN, Jr., East Orange, N. J., assignor to 
Wired Radio, Inc., New York, N. Y., a 
Corporation of Delaware. Filed June 3, 
1931. Serial No. 541,770. 3 Claims. 
1. A radio receiving system, comprising a 

space radio energy collecting system, a wired 
radio energy collecting system, a detector 
tube, a supporting socket for said detector 
tube, an audio -frequency amplifier opera- 

-------- 

pera - 

Sn +ce R,do 

Tung 
System 

IJ 

1 

ULM 

J 

i 

tive y connected to said socket, an adapter 
interposed between said detector tube and 
said socket, a single -pole two -position switch 
in said adapter for connecting said detector 
tube to said space radio energy collecting 
system or said wired radio energy collecting 
system and a filter system included in said 
adapter for excluding super -audible frequen- 
cies from said amplifier. 

Another Report from 
Nova Scotia 

Mr: Merrall H. F. Young of Lunenburg, N. 
S., sends in the following list of Best Bets: 
W3XAL, FYA, WSXK, DJD, EAQ, CT1AA, 
GSC, W1XAZ, DJA, W2XAF, YV1BC. 

11 

THE results of adapting an im- 
proved type of quartz -crystal 
filter to the COMET "PRO" 

have exceeded even our expecta- 
tions. We believe they will amaze 
the average operator, already fa- 
miliar with the unexcelled 
selectivity and sensitivity of 
this fatuous short -wave 
superheterodyne. 

Without sacrifice of sensi- 
tivity, a remarkable reduc- 
tion of high- frequency 
noise is obtained, and single - 
signal selectivity becomes a 

reality. 

For usual operation, the new 
Crystal "PRO" retains all of 
the previous characteristics and effi- 
ciency of the Standard "PRO" - 
nothing taken away. Then, by a 
mere flip of a front -panel switch the 
crystal filter is brought into the cir- 
cuit for either CW or PHONE 
work - instantly sharpening the 

Ado'the Crystal to 
Your Standard PRO' 

tuning curve to a needlepoint. 

Should an unusually strong hetero- 
dyne interference be present on 
either side of the peak, another 
simple panel control is adjusted to 
introduce an "interference notch" in 

the curve, which effectively 
eliminates the heterodyne 
without broadening the 
peak. 

The result of this unique 
feature - exclusive in the 
new Crystal "PRO " -is the 
successful attenuation of an 
unwanted signal to the point 
of non - interference, while 

the wanted signal remains at maxi- 
mum intensity. 
The Hammarlund Crystal Filter 
may be added at small cost to any 
Standard "PRO" Receiver. In- 
quiries are invited from 
present "PRO" owners 
who desire the greatly in- 
creased efficiency this dis- 
tinctive feature assures. 

81016 
METER 
COUS 

ii 

$5 °° aPair 

Mail Coupon for Details 

R3016 Batten. fiadla 
ammarlund 

PRODUCTS p 

HAMMARLUND MANUFACTURING CO., 
424.438 W. 33rd Street, New York. N. Y. 

COMEtTck "PRO" 
for Ddetailed 

here rtforl r nformation 
toot adding Crystal Filter to the Standard "PRO". 

Cheek here for General Catalog. 

Name 

Street 

City & State RNA] i 

zKEV "KEY KLIX" IS OUT 
kLlñ 

i Thousands of radio 
items for the serviceman, ex- 
perimenter perimenter and short wave 

.!7Y:.ì -ä! fan, at the lowest prices, 
are contained in this im- 
mense 192-page FREE book, 
together with many interesting 

articles by people well known in radio circles. 

Get your copy NOWI 
AMERICAN SALES COMPANY 

Wholesale Radio Distributors 

RN -44 W. 18th Street, New York, N. Y. 
I 

R4 
The Oldest "HAM" Supply House 

Established 1919 

A REAL MACHINE FOR YOUR SHOP 
Ott the ATLAS 1.. \THE. you can do IOUs con- structional or service jobs: wind coils, make coil 
forms, shafts, dials, knobs, cut threads, etc., be- 
sides all regular lathe work. 9" swing; 18" be- 
tween centers, screw cutting. Complete, less 
motor, $79. 

p Write for free 
circular 

ATLAS PRESS CO. 
1837 No. Pitcher St. 

Kalamazoo, Mich. 
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SHOP EQUIPMENT 

FREE THRU N. U. 
National Union offers the new Hickok 
Simplex Portable Tube Tester, an Auto- 
mobile Radio Service Manual, Supreme 
Model 333 Combination Set Analyzer and 
Resistance Tester, three Radio Service 
Manuals, ABC Unameter Tube Tester, 
Oscillator and Output Meter, Bench Kit 
Box and a Readrite Tube Tester FREE 
with purchase of National Union tubes. 
Deposit on some items. Send coupon for 
full details. 

For your convenience- National Union 
jobbers' stocks are complete! All types at 
all times. 

All offers subject to withdrawal without 
notice! SEND COUPON NOW. 
National Union Radie Corporation d N. Y., 

400 Madison Are., Ne. York, N Y. 

Gentlemen: Tell n e how I can take 
advantage of your equipment offers. 

R 

RN lt 
NAME 
STREET 
CITY STATE 

PORTABLE 
PUBLIC ADDRESS 

EQUIPMENTS 

TYPE PG-62 -A complete I. table Public Address Sys- 
tem. including the rauun s I I n tp .Ilicrupaaoe, a high 
grade Class li 20 watt m Miller. and two modern dy- 
namic loudspeakers. -all self stained in one convenient 
carrying ease. Operates on I 0 volt AC and is designed 
to faithfully reenfarce speech and music. lias provision 
for elect, le phonograph Inpu. 

TYPE PG -63 -A smaller and lighter design Including 
rinse talking carbon microphone. Class B 6 watt am- 
plifier and dynamic loudspeaker, -all self- contained In 
one convenient carrying case. Operates on 110 volt AC 
and is designed to reinforce speech and music, and has 
provision for electric phonograph input. 

Write for descriptive folders. 
Photophone Division 

RCA VICTOR COMPANY, INC. 
Camden, N. J. 

"RADIO 
HEADQUARTERS" 

?QRD? 
A column devoted to 
the commercial opera- 
tor and his activities 

Conducted by GY 

JUST a bunch of the boys whooping it 
up in the clubrooms of the A.R.T.A. 
(American Radio Telegraphists Associa- 
tion). This chap Haddock is just tak- 

ing the reins over in his capable hands and 
making organization spirit crackle and 
sparkle. Shooting mail out, making up pros- 
pectus for new members, rewriting bulletins 
and keeping delegates all over the country 
advised of the progress being made is sure 
a man -sized job. And what a break the 
outfit is getting with the help of a secretary 
(without pay) who is the sine qua non of 
efficiency. She is none other than the Mrs. 
Hoyt S. Haddock. Between the two of 
them, the place is a beehive of activity and 
the results shown since they have taken 
things over proves their ability. This col- 
umn sponsors them wholeheartedly and 
wishes them long life and success because 
of their unselfish efforts in the interests of 
the radio operating profession. 

For the security of life at sea, all ships 
should be made to carry an auxiliary radio 
aboard. The French have already inaugu- 
rated this system in their vessels by passing 
a law requiring two radio shacks on all pas- 
senger liners. The reason for this came to 
the forefront by the sinking of the City 
Service Petro, a short time ago. The explo- 
sion 'midships tore away the cables to the 
shack, thereby putting the generator out of 
commission. Luckily for the crew, they 
were in the shipping lanes, as otherwise an- 
other ship would have been added to those 
which have gone down to the sea and never 
left a trace as to what had happened to 
them. If a small battery job had been 
aboard, the "op" George Stano, could easily 
have sent out an SOS and brought succor, 
-o much sooner than waiting from 0900 to 
2200 before the rescue was effected. Georgie 
is now a firm believer that he was saved for 
a hanging. 

Radio receives another feather to put in 
its cap through the praise it has received 
from Mr. F. R. Guggenheim, the noted 
philanthropist. He made a statement that 
if it hadn't been for the radio he would not 
be telling it to the world now. His yacht 
went on fire off the Long Island coast and 
it was the radio which brought the airplanes 
to the rescue. We take this opportunity of 
thanking the chappie. We'll be recognized 
yet, what! 

Ah, shades of Pirate Morgan and his 
clique! Freddy Gritzner on the S.S. Salvor 
is sure an important figure in the activities 
of the rescue of the gold, silver and other 
junk that is believed to still be on the S.S. 
Merida which was sunk off Norfolk in 1911. 
He has been kept busy wiring for help from 
the Coast Guard to come out and settle the 
dispute which has arisen between the new- 
comers and his skipper. The new operators 
just came on the scene. The other version 
is "finders keepers," but these new salvagers 
don't believe that, or so they told Captain 
Bowdoin of the Salvor. Heavy verbal 
threats were shouted back and forth between 

RADIO NEWS FOR NOVEMBER, 1933 

the rivals and for a time it seemed that the 
well -dressed salvager would wear cutlasses 
and pikes, but the Coast Guard elbowed in 
and now peace reigns. With Freddy's high 
blood pressure and broken arches, we can't 
image how he stands all the excitement. 

A code has been sent to the NRA, by the 
A.R.T.A., in response to the Presidential re- 
quest for all industries to submit one. It 
contains such provisions as a decided in- 
crease in salaries, proper designation as to 
the rating of a radio "op" aboard ship, bet- 
ter living conditions, etc. It also takes 
into consideration the plight of the other 
branches of the profession, broadcasting and 
airways, which have been neglected because 
of lack of organization. Minimum salaries 
to be paid range from $125 to $200 per 
month, according to the class of vessel. Fixed 
station "ops" to receive $200 to $250 per 
month. Maximum working hours on fixed 
stations, 36 hours per week and 8 hours 
per day on mobile outfits. It includes such 
things as the allowance for vacations, pur- 
chase of sufficient apparatus for efficient op- 
eration of outfits, etc. Now the question is, 
What will the shipping companies have to 
say about it? Will they agree with these 
articles for the betterment for all concerned? 
Well, we shall see! 

By looking through the mail this month 
we note that brother Bliss is on the Tachira 
strutting his stuff down the East Coast. . 

That T. C. Ault is on the S.S. Santa Maria, 
trying to keep his eyes open long enough to 
say hello to the gang. . . Covak is on the 
C. A. Canfield, and Downing is parading up 
and down the quarterdeck of the Louis Luck - 
enback. Here's one from old H. C. Chet - 
ham, who is still holding down the billet up 
there in police radio of Salem, Mass. More 
controversy has passed over his head than 
through a chorus girl's, but he still goes 
about his business. Good luck, OM. . 

Brother Amsterdam tells the one about the 
time that he lost his bunk because he requi- 
sitioned too much stuff for a new billet. 
The "op" before him had carried on well 
enough with the stuff that was there. . . . 

J. M. Hallie wants to know whyinell we 
don't tell Jack Schauffier that he wants to 
hear from him.... Sorry, JM, old fellow, 
but we are having a hard time keeping tags 
on ourselves. We'll give him a buzz, though. 

Well, now that the boys are being organ- 
ized and the code has been shipped to the 
moguls down in Washington, things will soon 
be popping for the whole radio gang. If it 
is run properly, with due regard and under- 
standing for the viewpoints of the shipping 
interests and the owners of the other radio 
business activities, there is no doubt but 
that real action will be started soon with 
radio schools doing a land -office business to 
supply the demand. It does seem that for 
an art which takes years of hard study to 
master that it should not be recognized for 
its real worth. Men are looked down upon 
because of a few "ops" who do not appre- 
ciate what that spark sign means or because 
of the immense egotism displayed by the 
youngsters who do not know when the happy 
medium is reached in dealing with their fel- 
low shipmates. In the words of President 
Roosevelt, with due respect to him, "If you 
want better conditions you can have them," 
but only by helping yourselves and playing 
the game as it should be played. By work- 
ing properly, by being men, by demanding 
respect because of having respect for your- 
selves and by living clean. The shipping 
companies will take various things into con- 
sideration, but we believe that an equitable 
agreement can be reached. It cannot be one- 
sided and it cannot be made to appear that 
all the wrongs have been on only one side. 
By stepping to the front, part way, you will 
be met. The A.R.T.A. now seems to be in 
the proper hands and with co- operation will 
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Target Pistol Accuracy 
vs. Scattershot 

l1 

On the pistol range, for 
accurate shooting, short 
muzzle pistols give way to 
the long barreled target 
pistols 
1 1 1 -L 1 .i 
T T T T T T 

The HALLICRAFTERS 
Quadro -Tuned I. F. System, 
by using twice the usual 
number of tuned or "di- 
recting" circuits, achieves 
selectivity at superior as 
the accuracy of the target 
pistols. 

HANDMADE - - 
- CABINETS 

Handcrafting 
finds satisfying 
expression in 
the creating of 
custom cabinets 
for the H -13 
Receiver. There 
are recognized 
cabinet types 
from which you 
may choose, in- 
cluding several 
of strikingly 
modern design. 
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be able to lead the profession out of its 
present state of indifference and low -voiced 
mutterings to a better understanding which 
will be of mutual advantage. Conditions, 
which in the past have been anything 
but agreeable, will improve to an extent that 
even this columnist believes will satisfy the 
most intolerant persons. So, here's hoping 
that the future brings calm seas and plenty 
of shipping and with a reminder that "The 
Lord helps those who help themselves, but 
Heaven help those who get caught helping 
themselves." We sez 73... ge ... GY. 

P. A. Systems 
(Continued from page 272) 

Sources of Signal 
The input signals to the main amplifiers are 

as a rule taken from one or all of the fol- 
lowing sources, microphones, phonograph 
pick -up, radio receiver or "line." 

Microphones generally used in public -ad- 
dress systems are of the type known as 
double- button carbon microphones. A micro- 
phone of this nature consists of a diaphragm 
which is suspended at its edges and free to 
vibrate. On the front and back of this dia- 
phragm are carbon cups or "buttons." These 
carbon cups are packed quite full of carbon 
granules. As sound waves impinge upon the 
diaphragm, it is set into vibration. These 
vibrations are communicated through physi- 
cal contact to the carbon granules which 
change their resistance in exact relationship 
to the vibrations of the diaphragm. If a 
microphone is properly connected to the pri- 
mary of a transformer and a source of po- 
tential to establish a current through the 
microphone, the current through the primary 
of the transformer is varied proportionately 
with the resistance of the granules. Thus a 
voltage is established across the primary 
which in turn will be available across the 
secondary for amplification. See Figure 6. 

Another type of microphone which has 
recently come into use where extremely high 
quality is desired is the condenser micro- 
phone.. The condenser microphone varies 
somewhat from the carbon microphone inas- 
much as it has no buttons or carbon 
granules, but rather a rigid plate in close 
proximity to the vibrating diaphragm, the 
two plates forming an electrostatic condenser. 
If a potential is applied between these two 
plates, sound waves impinging on the dia- 
phragm will cause it to vibrate, thus chang- 
ing the capacity of the condenser. This 
change in capacity will establish a voltage 
across a resistance in series with the con- 
denser, which will be available for amplifica- 
tion. As the level obtained from such a cir- 
cuit is extremely low, being as a rule about 
-70 db., a pre -amplifier of one or two stages 
is usually built into the case that carries the 
microphone head. As a matter of fact, when 
we speak of the condenser microphone, we 
usually mean the complete unit consisting of 
the head and this amplifier. The output 
from the amplifier is usually in the nature of 
200 or 500 ohms. 

Phonograph pick -ups are made in imped- 
ances from 200 ohms to several thousand 
ohms. If a low- impedance pick -up is used, 
it should be worked into a transformer that 
matches its impedance. If a high- impedance 
pick -up is used, a transformer is rarely nec- 
essary or desirable. As a rule, better qual- 
ity will be obtained from low- impedance 
pick -ups working into the transformer than 
will be obtained from high- impedance ones. 

In the following article the author intends 
to deal further with sources of signal for 
public- address systems. The information 
contained in these articles has been gathered 
over a period of some two years of his work 
with Electrad, Inc., where, as engineer in 
charge of sound installations, he has had the 
opportunity to observe the practical as well 
as the theoretical side of sound amplification. 

alliratI ere 
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Combining the scientific precision of Advanced En- 
gineering and the painstaking care of Handcraftman- 
ship, the HALLICRAFTERS achieve standards of 
performance never before available 

Creators of "ROUND-THE-WORLD RECEPTION" 

sa.,# 
-the haIIcI-aIEI-s H-13 

New TUNING - - 
- CONTROL PANEL 

Within a finger's length are 
grouped controls that place 
each and every function of the 
H.13 Receiver under precise con. 
trol. The color-coded tuning dial 
is calibrated accurately in kilo- 
cycles over 4 tuning bands, each 
of which is individually colored. 

The TUNER - 
Thirteen super -power tubes, auto. 

matit tone control, and color -graph 
tuning indicator are some of the 
many features that make the H -13 
the most advanced of all receivers. 

The AMPLIFIER - - 
Giant reserve power enables the 

full-bodied richness of a great sym- 
phony orchestra to be reproduced 
with fidelity. Heat dissipating 
transformers are re.noved from the 
tuner unit with obvious advantages. 

SPEAKER 
CAPACITY 
20 Wafts 

HALLICRAFTE RS 
a u d i t o r i u m 
speaker is the fin- 
est radio science 
affords. 

EXCLUSIVELY 
OFFERS 

Kendall Clough 
" Quadro - Tuned 

I. F. System" 
The new HALLICRAFTERS Qua - 

dro -Tuned intermediate frequency 
system achieves the much sought 
for- exact 10 kilocycle selectivity, 
yet succeeds wherein all other se 
lective tuning systems have failed, - 
for it positively prevents the side 
band cutting that has ruined high 
note reception in the selective tun- 
ing receivers of the past. 

Where ordinary receivers employ 
two tuned circuits per intermediate 
stage, the new HALLICRAFTERS 
H -13 has 4 tuned circuits. The re- 
ceiver's response to the station to 
which you desire to listen is 75,000 
times greater than is the response 
to an adjoining station. 

This new achievement is found 
only in the HALLICRAFTERS H -13. 
The advanced performance which 
it brings would alone set the H -13 
apart from all other receivers. In- 
stead the H -13 embodies many 
additional exclusive developments. 
Use the coupon below for detailed 
information. 

There Is No Thrill Like 
Big ensWorld -wide 

Chimes from 
London, famed Reception 
Berlin opera, 
the shipto -shore telephone of a 

great liner, or a passenger plane 
reporting to its ground station - 
are some of the countless thrills 
awaiting you at the dial of this 
miracle receiver. 

3 r, 
MIIR1 

IlaIIiEI- FFers 
Silver. Marshall Manufacturing Co., 
417 N. State St., Dept. B, Chicago, U. S. A. 

MAIL the COUPON for FREE descriptive booklet 

ñailicraFFers 
Silver- Marshall Manufacturing Co. 

417 N. 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 

LEARN AT HOME TO BE 
Good 
Radio 
Operator 

Ii 's Latiti 

A 

with 
The NEW 
MASTER 

Code Teaching Machine 
Pleasant. Interesting work. No experience neces- 
sary. We guide you step by step -furnish you 
Complete Code Course and lend you The New 
Master Teleplex. Teleplex has instructed more stu- 
dents In the code in the past ten years. than all 
other systems combined. It is the only instrument 
ever produced that will record your own sending 
in risible dots and dashes, and then repeat it to 
you audibly on headphones. Used by U. S. Army 
and Navy. R. C. A., A. T. & T. Co. and others. 
Get started NOV. Low rout, easy tense. Write 
for folder RN -Il giving ull details. 

TELEPLEC COMPANY 
76 Cortlandt St. New York. N. Y. 

e e e 

.I.ee 
Complete 
Postpaid 

F8 H Capacity 

Aerial Eliminator 
This instrument completely pletely 
eliminates the aerial and is guar- 
anteed to give nationwide reception. In 
performance it will in all cases equal any 
aerial, and in most rases it greatly improves re- 

Io with 
s 
oaeselectivity and noise. 

Size 15s4 inc he 
power. 

anyone In e 

moment (connects to ground and aerial post on set). 
Once connected. you will never need an aerial. 
I NOTEI- Radios in U. S. Gov'm't Navy Hospital 
are equipped with these units. Order today under 
money -bark guarantee. 

-Clip out and mail now--- - 
F. & H. RADIO LABS., Dept. 21, FARGO, N. D. 

send me Capacity Aerial Eliminator for which ineloaed find ( 

Dollar bill. Cheek. 
NI.O.for , Áin I 

C.O.D. It is understood I 
return ,t. re a period g unsatis- 

factory. 

Name 

Address 
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The latest and most modern book 
featuring exclusively 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. 

send for your copy Today 
Dept. P. A. 

ACRATEST PRODUCTS CO. 
20 MURRAY STREET NEW YORK CIT 
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s what everybody says 
when they read this letter 

Federated Purchaser, Inc. 
Radio and Electrical Jobbers 

23.25 Park Pace New York 
June 7. l93:1 

NIL Arthur II. Lynch. 
lynch Mfg. Co. Inc. 

D'1 

yesey SL. New Mork Oit,. 
enr \lr. Lynch: 
At reont roinstallation in one of the 
w difficult 

part,i of 
New York City. 

Iran. 
of 

creation s block would i 

kn t the Áu4. eIm lthet 
the re.. ate!, opines ft, to 

over ISO of the lr 
[doe.. were used. This main toad limai 

lc °d CC1yh1pnf tm o t te station 
floor of on 

building. An additional feeder line rune 
m this point, a dietanee of another 75 

eet. through the building. and down to a 
tar Iwlow street level. Actual reception 

from Loth receiver 
o 

indcted o 

t e cnul 
nor increase in interference_ in signal 

station located in the aids 

rioo system is the only system which 

of 
rygiven "cult,, and am ulo the. etci t perlormanee 

the Lynch Ant .Lause 

N 

evmeaall 

purchaser, u ' ` of 
similar 

t Short 
tli om. nanle 

LYNCH 
Short Wave Antenna Sattem 

Complete Kit.. SP° 
At ALL LYNCH Jobbers 

and Dealers 

If your Jobber. Dealer or Ser- 
viceman cannot supply you. 
order direct from us. Sent 
postpaid, w i th instruction 

s-- uooklef, tor $6.00. 

free Descripti e Folder Upor. Request- 
LYNCH MANUFACTURING CO.Inc. 
51 Vesey Street, NeveYorh, NY 
/jokers of Famous Lynch Resistors 

A Se -W. Super 
(Continued from page 280) 

Refer to Figure 2 and put 2 -volt flash 
lamps in the transmission line as shown at 
F, F. Make a coil 3 inches in diameter and 
put on about ten turns spaced ' inch. In- 
side the tube slip a cylinder of copper fly 
screening that has a >'a -inch slit running 
lengthwise and extends out of the tube at 
least 3 inches on each end. Inside of this, 
slips the oscillator wave coil P of an oscil- 
lating frequency meter or "driver." You can 
make up this oscillator in an hour from parts 
you have in the junk pile. Any of the ordi- 
nary self -oscillating circuits will do, such as 
Figure 3, for example. 

Adjust its coil L so that with condenser C 
it will tune from 20 to 40 meters. After you 
have this made (and your coil L must be 
such a size that you can slip it inside the 
fly screen cylinder shield previously de- 
scribed, put it inside said shield and ground 
the shield. 

Put a 600 -ohm resistor at Z in the antenna. 
Now turn on the oscillator, and as you run 
over the scale with the condenser C the flash 
lamps will probably vary in brilliancy or the 
milliampere meter needle will jump up and 
down. Try changing the resistor Z to more 
or less than 600 ohms until you find a value 
that, as the condenser tunes over the scale, 
the lamps stay uniformly lighted or nearly so. 

That's all there is to that. 
A pick -up coil is now slipped into the split 

shield. This connects to the tuned input 
circuit of your receiver. The wire screen 
avoids electrostatic coupling so that only 
electromagnetic coupling is effective. 

Two antenna arrays are constructed like 
this, and the "A" or antenna array parts 
should be at least 1000 feet apart and pref- 
erably 2000 feet. 

Of course, one array can be used alone 
with all its directional advantages, but there 
can be no diversity effect with only one 
antenna. 

When two arrays are used, they should be 
coupled to the input stage of the receiver as 
shown in Figures 4 and in 

Now let's leave antennas and theory for 
awhile and come back to the actual design 
of the special receiver we are building. 

Naturally, when we make the i.f. amplifier 
tunable over a range of 1087 kc. to 2174 
ks., we have sacrificed what has always been 
considered the prime advantage of the su- 
perheterodyne, namely, its two or three - 
stage if. amplifier working at a low fre- 
quency, with very high gain and fixed tune. 

However, the extremely high gain and ex- 
cessive selectivity has more frequently than 
not been the cause of horrible side -band cut- 
ting with the resultant of nothing but low - 
frequency music. 

It must be remembered that the govern- 
ment licenses permit and the high -grade 
short -wave broadcasters use a 20 kc. audio 
band. 

So don't let's sacrifice this wonderful range 
by having 5 or 6 kc. selectivity in the re- 
ceiver. We want all the musical notes and 
their important harmonics up to 10,000 cycles. 
The high -class short -wave broadcaster knows 
these higher frequencies are of vital impor- 
tance and he transmits them, so don't throw 
them away. 

The National MB32 broadcast tuner is an 
example of a fine engineering job in a multi- 
stage t.r.f. unit. This set has been taken 
and slightly remodeled to use the newer -58 
type tubes in the r.f. stages and the -56 
triode for its detector, which will be the 
second detector in our superheterodyne com- 
bination. Some cutting down of the gang 
condensers and a few coil turns removed 
brought its range down to cover 1087 kc. to 
2174 kc., and still keeping all its good quali- 
ties and band -pass features; 20 kc. band - 
pass selectivity is maintained at 1500 kc. 

We are thus furnished with a fine four - 
stage, very completely shielded intermediate- 
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frequency amplifier, which is tunable. 
The short -wave rebroadcast receiver which 

I am describing, considered as a complete 
whole, may be classified as to its parts or 
sections as follows: 
Section A- Antenna arrays and coupling to 

receiver 
Section B -Push -pull two -stage t.r.f. signal 

amplifier with push -pull first detector 
Section C- Crystal -controlled oscillator and 

harmonic amplifier 
Section D- Tunable i.r.f. four -stage amplifier 

and second detector 
Section E- Automatic signal -level regular 

(a.v.c.) 
Section F -Two power supplies, Fl and F2 
Section G -Power -line noise and radio -fre- 

quency filters 
Figure 4 shows the complete circuit of the 

entire receiver with all the interconnections 
of the various sections as enumerated above. 

So that we will know just what we are 
doing and the whys, let us study the push - 
pull t.r.f. input amplifier and its detector. 
Three National split -stator. variable con- 
densers of 100 mmfd. capacity each half of 
section are required. Two small Hammar- 
lund single type padding condensers are used 
to couple the second r.f. stage to the detector 
stage. Use the type that has about 70 mmfd. 
maximum capacity. Later on the best ad- 
justment of these two condensers will be 
found to be near SO mfd. All the .0001 
mfd. fixed coupling condensers should be 
high -grade mica and copper molded in Bake- 
lite such as Acme, Parvolt or Dublifier. The 
cathode resistors are 500 -ohm, wire -wound 
and variable. The grid leaks should be 
Lynch etallized or of equally good quality. 
Use Isolantite National six -prong sockets for 
the tubes as well as the coil forms. Use the 
new Hammarlund triple -grid tube shields and 
their 250 mh. r.f. chokes. By -pass condensers 
should be of good quality and the voltage 
ratings shown. 

The first stage plate coil L2 is made up as 
follows: All forms are National 14 -inch 
diameter of R39 material and six -prong 
bases. Use No. 18 enameled copper wire for 
the windings and space the turns to fill 1' 
inch of the length of the coil form. 

Important Note: Bring out the end turns 
to any two symmetrically placed prongs of 
the base on the side toward the plate termi- 
nals of the -58 tubes. Now of necessity the 
top turns of L2 and L3 will have a longer 
lead to the base, so when you connect to the 
plate terminals, allow a corresponding extra 
17A-inch wire from the lowest turn of the 
coil to its plate terminal. Bend this extra 
1h inch up in a nice easy curve. Follow 
this procedure in the other coil wiring also. 
These little niceties in watching details will 
help keep the circuit nicely symmetrical and 
balanced so that the electrical centers of the 
coils will actually be where planned and each 
tube will work equally with its companion. 
Watch this same point in all the connections 
to the variable condensers, plate chokes and 
coupling condensers. 

The following Table III shows the coil 
data for L, Ll, L2 and L3: 

TABLE HI 
Diameter of all coils 11/2 inches 

L LI L2 L3 
20 meters.... 4 turns 8 turns 8 turns 7 turns 
30 meters.... 5 turns 10 turns 10 turns 9 turns 
50 meters.... 8 turns 17 turns 17 turns 16 turns 

Coil L1 deserves special consideration. The 
secondary of this coil has no center tap, as 
it finds its own electrical center by the com- 
pletely balanced nature of the grid input 
circuit and its symmetrically associated parts 
and wiring. As it carries an electrostatic 
grounded shield between the input primaries 
and the secondary, it must be carefully made. 

Take a National coil form made of mate- 
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rial called R39, cut off with a hacksaw the 
bottom part that contains the prongs, and 
also cut off the top flange. This leaves a 
cylinder 1% inches in diameter and about 2 
inches long. Next cut 2 pieces of % -inch 
bakelite 2% inches long by 2 inches wide 
and drill or cut a hole 1' /z inches in diameter 
as in Figure 5. Now cut another piece 2 
inches square and fasten this to the bottom 
of the two pieces of Figure 5 as shown put 
together in Figure 6. 

Now take the bottom of the original R39 
coil form that has the prongs and drill a ia- 
inch hole in the center and a corresponding 
hole in the center of the 2 X 2 bottom piece 
of Figure 5. Mount with a suitable machine 
screw and nut. Then slip the R39 cylin- 
drical piece into the 1% -inch holes of the 
two end pieces and you will have what is 
shown at Figure 7. A little glue or shellac 
will hold the cylinder tight in its end pieces. 
Next make a nice split cylinder of copper 
is -inch mesh fly screen that will just slip 
tight inside the R39 cylinder. The slit in the 
screen should be fa inch open and all edges 
should be nicely trimmed so as not to have 
any frayed edges or loose ends of wires. This 
screen will have a wire soldered to it and to 
one of the prongs of the base which will go 
to ground and the screen should extend 1 

inch at each end of the coil form. Coils L 
are to be slipped inside of the copper screen 
as far as a point just even with the outside 
of the bakelite end pieces. This gives about 
the right coupling. 

The little coils I are best made up of 
double -silk -covered wire with two flexible 
leads about 4 inches long with little tele- 
phone tip terminals on each end. After the 
coil form LI is in its socket, these coils L 
are shoved in with the tip of the finger and 
their tip terminals plugged into the tip -jacks 
which are mounted on small strips of bake- 
lite on the left side of this first -stage shield 
can. 

As said before, either one or two antennas 
may be used. 

If only one ordinary antenna is used, there 
is no merit in using the electrostatic screen, 
so if you decide definitely at the start only 
to use your regular antenna, you can dis- 
pense with this shield and wind the coil L on 
same form as coil L1, which may be a regu- 
lar form R39, and none of the extra rig 
described in Figures 5, 6 and 7. 

A 1934 Model 
Laboratory Super 
(Continued from page 288) 

not affect the fidelity unfavorably, which is 
still flat from 50 to 4000 cycles to 5 decibels. 

Another change which results in improving 
the signal to noise ratio is the use of the 
tuned r.f. stage on both broadcast and short 
waves. This is a development made possi- 
ble by research work done by the writer 
in the past year which has resulted in the 
ability to accurately track the tuned r.f. 
stage with the first detector and oscillator 
circuits. The additional gain of this stage 
cuts down oscillator hiss and also reduces 
image interference found on short waves. 

A separate antenna coupling coil is used 
for each of the wave length ranges, thus 
permitting the use of a tuned or transposed 
antenna or leadin system when desired. 

Still another point of improvement lies in 
the arrangement of circuit constants to per- 
mit the 12,000 k.c. short wave band mostly 
occupied by foreign stations to fall at the 
low tuning capacity end of one tuning 
range. This "low C" circuit gives better 
signal strength than does a "high C" circuit, 
making for mire consistent and satisfactory 
reception of 12000 k.c. and 9500 k.c. band 
foreign stations. 
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A Tip for SERVICE MEN 
THE name "ELECTRAD" on a replacement Resistor, Volume Con- 

trol or Amplifier has always meant the HIGHEST QUALITY at 
the LOWEST POSSIBLE PRICE. ELECTRAD products were 

the best obtainable when radio was young, and they are the best today - 
the result of pioneering and specialization. 

Ten 
Watts 

of 
RESISTOR PERFECTION 
Here is a wire- wound, vitreous enameled ten - 
waiter that is compact, beautifully made, long - 
lived and remains constant in resistance value. 
The price is so low there is no longer any ex- 
cuse for using non -wire -wound resistors of low 
wattage, when you can have the extra safety 
factor without extra cost. 

The electrical industry has recognized vitreous 
enameling as the finest type of insulation for 
more than fifty years. 
Monet Metal contact bands and lugs resist oxi 
dation and eliminate expansion strains. Equipped 
also with pigtails. 
.Same type made in three sues, three ratings 
and 67 values. 

VEST-POCKET 
VOLUME 
1'11\TIIIII, 

GUIDE 
Write for Free Copy 

Plain corers ana career 
with rit,h attached are 
instantly interchangeable. 

The Handiest 
VOLUME CONTROL 
Without disturbing control connec 
bans, ELECTRAD Replacement 
Volume Controls may be converted 
to the power-switch type merely by 
removing the standard end -cover and 
snapping the switch assembly in its 
place. 

Long, ALUMINUM shafts are easily 
cut to desired length. Just five types 
required to service 799 standard 
model receivers. 

Write Dept. RN-11 for 
FREE GENERAL CATA- 
LOG and VEST -POCKET 

--e- VOLUME CONTROL 
GUIDE. 

175 Varici, St.. New York, N.Y. 

ELEÇTRAD zr(c. 

DON'T BE LIKE 

ALL THE REST..! 
Uon't you ever want to do something 
BIG get away from the same old 
grind, and the thousands of rndiumen 
who are :l I ways doing the Same work? 
Radio is too interesting for you not to 
aeeept the opportunities offered to spe- 
cially trained men who are different 
(rout the tlotlwnds who now crowd the 
lower fields of Radio. 

TRAINING MEANS SUCCESS 
Specialized training is your keyword to 
surress' Statist ies prove that it is the 
trained man who gets to the top and 
stays there! It costs nothing to hear 
our story -how about It? 

irr t 
A PLAN OF STUDY 

TO MEET EVERY NEED: 
1. 

2. 

3. 

Fammts IlO.11b .1'6111" PLAN for 
those who study in spare time. 
COMPLETE ONE-YEAR RESI- 
DENCE COURBE in Waahinpton. 
O. C. Finest equipment and instruc- 
tors. 
COMBINATION RESIDENCE - E.r- 
7'ENSIOs PLAN. the student fir.' 
cnnplrtea the /fume -Sl udg eonrae ,uni 
finishes with ta -week post praduaI 
Residence course. 

CAPITOL RADIO ENGINEERING INSTITUTE 
WRITE TODAY FOR 
FREE 36 -PAGE 
ILLUSTRATED 

BOOKLET: 

14th and Park Road, N. W. 
Washington, D. C. 

Dept. RN -11 

M-->GIVENFE 
trilh the purchase of 

NATIONAL UNION RADIO TUBES 
Shop f: rrl. Mt to rs. Service Manuals 

write for detail. 
NATIONAL UNION RADIO CORP. OF N. Y. 

400 MADISON AVE.. N. V. C. 

TRU -TONE 

MICROPHONES 
All Types 

i leering appliances for the deal. 
Ampli tiers. 

New Unproved UNIVERSAL TESTER. 
Write for literature. 

AUTOMOTE MFG. COMPANY 
81 West Van Buren st.,Chicago, 111, 
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the 

tandard by fcftich 
others are judged and valued 

Leading Radio Stations, Uni- 
versities, Theatres, Laborato- 
ries, Experimenters, etc., etc., 
make one absolute specification 
when it comes to electric pick- 
ups ... AUDAK COMPANY! 
Where requirements are for 
real quality in reproduction. you 
cannot afford to use less than 
AUDAK COMPANY instru- 
ments -the best science has yet 
devised. Wide range of models 
at satisfactory prices. Also 
Transcription Turntables. Com- 
plete advisory service gratis. 

Service Men 
Place your name on our 
mailing list fur valua- 
ble free literature on 
new developments 
from time to 
tone. 

01 00 OUR NM 

AUDAK COMPANY 
307 East 46th Street, New York 

"Creators of High Grade Electrical 
and Acoustical Apparatus Since 

1915" 

Now MAYO 
MICROPHONES 

FOR ALL 

At 

Yam 

Distributor 

et 

Seel 

Postpaid 

en Receipt 

of 

Re minx nee 

$5.00 

11 ET 

TO THE 

TRADE 

THE MAYO type "F" microphone formerly 
sold for $25.00. -It is now sold for $5.00 net 
to the trade. -It is a large, heavy, beautifully 

polished chromium plated, commercial type micro- 
phone two button. gold contacts, NEW SPECIAL 
HEAT TREATED DL'RALUMINUM DIA- 
PHRAGM, on stretched cushion. Special process 
long life carbon. Frequency response 30 to 5000 
cycles. Furnished either 100 or 200 ohms per 
button. 

Used by orchestras, public address companies, 
broadcasting and all places where a high grade 
microphone is needed. DON'T LET THE LOW 
PRICE FOOL YOU. It is equal to any $35.00 
mike on the market, and is truly the best micro- 
phone value ever offered. 

If you cannot obtain this microphone from your 
distributor we will send it to you on 3 -days' trial 
and if you are not thoroughly satisfied return and 
we will refund purchase price. 

MICROPHONE REPAI RS 
Repairing microphones is part of our vaa service. Our 

complete equipment and trained engineers insures accu- 
rate repairs to any make or type of micronlione. 

OUR REPAIR PRICES ARE LOW 
Floating 
Stretched 

diaphragm 
rah n from $2.50 to $4.50 

Other prices on request. 
CARBON- Speria1 processed for repacking your own 

microphone, enough to repair two mirropimnes -50c. 
MAYO MICROPHONES 

19 Park Plea New York, N. Y. 

Radio In Education 
(Continued from page 266) 

assembly was the suggestion by Levering 
Tyson, the council's director, urging consid- 
eration of the possibility and advisability of 
forming a "National Radio Institute," en- 
tirely apart from any organization now in 
the educational broadcasting field but antici- 
pating the co- operation of all, with the sole 
purpose of raising funds for devising and 
producing, under its auspices, programs of 
generally accepted excellence. 

Mr. Tyson's suggested "institute" would 
cover such subjects as public health, litera- 
ture, science, art, home economics, agricul- 
ture, government, history, economics, labor 
and international relations. Programs would 
be designed for both school and adult audi- 
ences. 

"Let me assure," Mr. Tyson said, "that its 
management would be vested in fifteen gov- 
ernors, men and women from all parts of the 
country who are nationally recognized for 
their ability and public spirit; for example: 
Newton D. Baker, Herbert Hoover, Jane 
Addams, Alfred E. Smith, Norman Thomas; 
and that a staff of administrative assistants 
for all necessary purposes would be en- 
gaged." 

He further suggested the possibility of the 
formation of a staff of program producers 
who would have the point of view of the 
general public in addition to the knowledge 
of techniques. He spoke of the possible co- 
operation of networks and small and large 
individual stations in order to obtain day- 
time hours for schoolroom listeners and eve- 
ning hours for adult audiences. He pictured 
a capable research staff to make the pro- 
grams of maximum effectiveness and use- 
fulness to the widest possible audience. 

"Of course, the question of finances is of 
paramount importance," Mr. Tyson declared. 
"If plans could be thoroughly laid by a com- 
petent group, if the expenses of the prelimi- 
naries were met by private contribution, and 
if the public could be made thoroughly aware 
of the high purpose of the whole enterprise, 
your director is confident that funds to sup- 
port such programs for school and adult 
audiences would be forthcoming. There are 
forty -eight states in the American Union. It 
doesn't seem unreasonable to expect that for 
programs of the type described an average 
of $50,000 per state per annum could be 
raised eventually, provided, of course, that 
the character of the enterprise was unassail- 
able. 

"Let us assume that $25,000 on an average 
per state were secured. This would provide 
approximately $1,000,000 a year for a series 
of programs which your director submits 
would equal if not surpass anything the cen- 
tralized educational broadcasting systems in 
Europe have produced'." 

Mr. Tyson's report dealt with many as- 
pects of his plan and brought out some pos- 
sible objections. He pointed out that it is 
not the function of the National Advisory 
Council to turn itself into a program pro- 
duction enterprise, but expressed his belief 
that the council may well do what it can to 
start the wheels turning for the formation 
eventually of an organization along the lines 
of the "int. itute" suggested in his report. 

He expressed the belief that nothing would 
do more to precipitate the whole problem 
of educational broadcasting than a concerted 
attempt to form such an organization under 
properly constituted auspices which could not 
be assailed by anyone. 

The assembly was addressed by many per- 
sons prominent in broadcasting and educa- 
tional circles. The speakers included Profes- 
sor Herman S. Hettinger, of the University 
of Pennsylvania; Frank A. Arnold, former 
director of development of the National 
Broadcasting Company; Katherine Luding- 
ton, of the National League of Women 
Voters; Hector Charlesworth, chairman of 
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the Canadian Radio Broadcasting Commis- 
sion; Lloyd Espenchied, one of the Ameri- 
can delegates to the recent International Ra- 
dio Conference; C. M. Jansky, Jr., well - 
known engineer; Harold Lafount, of the 
Federal Radio Commission; Mrs. Sidonie 
Gruenberg, director of the Child Study As- 
sociation, and Felix Morley, of Brookings 
Institution. 

Mr. Lafount, of the Federal Radio Com- 
mission, asserted that economic conditions 
have necessitated less expensive, but not 
necessarily poorer programs. 

"Educational programs," he said, "could, 
and I believe in the near future will, be 
broadcast by the Government itself over a 
few powerful short -wave stations and re- 
broadcast by existing stations. This would 
not interfere with local educational pro- 
grams, and would provide all broadcasters 
with the finest possible sustaining programs. 
The whole nation would be taught by one 
teacher instead of hundreds, and would be 
thinking together on one subject of national 
importance. Personally, I believe such a 
plan would be more effective than a standing 
army. I shall not undertake a description 
of this proposed plan, other than to say it 
would be very flexible and inexpensive. 

"I do not consider this a step towards 
Government ownership or operation of radio 
broadcasting stations. The Government's 
activities would be confined to the trans- 
mission and wholesale distribution of educa- 
tional material and discussions of subjects 
of national importance to all the stations in 
the United States, and not to the mainte- 
nance of any particular station." 

Robert A. Millikan is president of the Na- 
tional Advisory Council on Radio in Edu- 
cation. Noran H. Davis is chairman of the 
board of directors. 

Aside from the numerous broadcasts on 
the air that are presented under the label 
of "education," there are numerous everyday 
programs that are educational as well as en- 
tertaining. News broadcasts, interviews with 
prominent personalities, food talks, Govern- 
ment agriculture talks and many other pro- 
grams have high educational value. 

Magnetostriction 
(Continued from page 276) 

it is easily possible, by magnetostriction oscil- 
lators, to reach and maintain lower fre- 
quencies for the generation of waves Which 
are longer than those reached in standard 
quartz- stabilized oscillators. For higher fre- 
quencies smaller coils with less inductance 
and shorter rods must naturally be used. 

The original circuit of Dr. Pierce was de- 
signed primarily for scientific investigations 
and for the generation of super- audible 
sounds and oscillations. 

Another experimentator, to whom radio is 
very much indebted in other fields, used the 
magnetostrictive effect for the production of 
sound in another way. This was the late 
Reginald A. Fessenden 3 In this construc- 
tion, a schematic drawing of which is shown 
in Figure 7, use is made of the effect of 
magnetostriction to induce sound in a piano 
without touching the keys of the piano. 

A coil, L, is wound around the piano 
string, S, without touching the latter. The 
ends of the coil are attached to the oscillator. 
If sufficient current is sent through the 
oscillator so that the natural frequency of 
the string is reached, oscillations are gen- 
erated in this string, as expressed in his 
claim No. 17, namely: "A sound producing 
device comprised of a piano sound board, a 
plurality of magnetostriction wires stretched 
across the sound board, and means for 
energizing the same." 

By changing the pull of this string, and 
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adjusting the self -induction of the coil, L, 
the natural frequency of the string can be 
brought into resonance with a radio tube 
oscillator used to generate the operating 
energy. 

'G. W. l'ierce, Proe. Am. Acad. Arts and 
Sci. 63, 1, 1928. 

'United States Patent 1,113,149. 
'United States Patent 1,854,025. 

Cathode Ray Tubes 
(Continued from page 270) 

discharge devices, etc., are easily and directly 
obtained without resorting to the usual, 
tedious point by point method of plotting. 

As a final example of cathode -ray utili- 
zation most radio engineers believe that the 
home television receivers of the future will 
employ cathode ray tubes. By providing 
electrical means of making the spot of light 
scan the entire screen repeatedly in a series 
of lines, and at the same time varying the 
intensity of the light according to the out- 
put of a television receiver, television images 
may be received with a perfection depending 
chiefly on the associated apparatus, without 
any mechanical moving parts. 

In a later article, the more interesting 
uses of cathode ray tubes will be explained 
in detail, so that any interested reader may 
carry out the work with the assistance of the 
information to be given. As mentioned be- 
fore, other articles of this series will explain 
in detail how to construct the associated 
apparatus necessary to operate a cathode ray 
tube, and how to use such a tube in the 
reception of television. 

The DX Corner 
(Continued from page 284) 

ception of the nearer stations in the United 
States and Europe consistently good. The 
best of all and the most remarkable is DJC. 
I have heard stations in Porto Rico, Mexico, 
France, Great Britain, Spain and Italy. My 
set is a 3 -tube affair used with 'phones. It 
is battery operated and uses one -32 tube 
and two -30 tubes. I have also heard po- 
lice broadcasts, ship -to- shore, airplane, trans- 
atlantic telephone and amateur stations." 

Report from Kearney, Nebraska 
Mr. Floyd Roberts of Kearney, Nebraska, 

reports that using an Apex 3 -tube converter 
ahead of a 7 -tube receiver his Best Bets are 
VK3ME, GSB, EAQ, HBL, PHI, XDA, 
XETE as well as most of the stations in the 
United States and Canada. 

A Report from England 
Mr. Alan Barber of Bisphan, Blackpool, 

Lancashire, England, reports that in one 
evening he recently heard stations: W2XAF, 
FYA, DJD, DJB, HBL, DJA, HBP, RV59, 
OXY, W8XK, 12R0, EAQ, GSB, GSF as 
the best short -wave stations in his locality. 
He has heard the following American sta- 
tions on the long waves: KDKA, WTIC, 
WGY, WJZ, WABC, WPG, WCAU. His 
receiver is a home -built 3 -tube battery 
operated set. 

Best Bets in New Jersey 
Mr. Francis Fekel of the Short Wave 

League, Vineland, New Jersey, states that 
using a 2 -tube home -built set he receives the 
following stations best: W8XK, DJB, GBU, 
DBS, W2XE, WIXAL, DJD, GSD, VE9JR, 
FYA, YVQ, LSX, EAQ, TI4NRH, CTIAA, 
HBL, W3XAU, WIXAZ, DJA, W2XAF, 
GSB, VK3ME, VK2ME, HBP, W3XL, 
YV1BC, W3XAL, W9XF, VE9GW, W9XAA, 
W8XAL, W3XAU, GSA, DJC, VE9DR. 
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Mathematics em atics made plain 
with the aid of the 

Palmer Home Study Course 
This course presents the kind of mathematics needed by the man who wants some- 
thing that he can apply to the everyday problems of his job. Brings you a clear, 
simple and usable knowledge of the essentials of the subject. Step -by -step treat- 
ment without needlessly involved explanations and methods; prepared especially 
for home study; contains many practical problems, with answers. 

-n review and reference course for the engineer 
-a self instruction course for the prat-Nicol nuns 

Palmer who taught in trade schools for years, built his course around the needs of 
practical men -used as examples the every-day problems which practical men 
brought to him for solution. The two books cover all the mathematics needed in 
mechanical and engineering problems -they make plain this subject you must un- 
derstand in order to advance in technical or scientific work. - 

Two hand-. pocket -size, flexible volumes 
Both by C. I. Palmer, Late Associate Professor of Mathematics, Armour 
Institute of Technology. 

1. Practical Mathematics for Home Study. Teaches essentials of arith- 
metic, geometry, algebra and trigonometry. Covers simple methods and 

short -cuts. Contains over 3500 drill exercises and problems. 

2. Practical Calculus for Home Study. Completes course by giving a 
workable knowledge of calculus and how it is applied. Almost any test or 

reference book on technical subjects makes use of 
calculus. If you have no practical grasp of this 
subject your use of these helps is hindered. Palmer 
says, "Calculus cannot be made easy but it can be 
made plain." This he did in this book. 

NOW- available on 
easy monthly terms 

Now you can get this well -known home -study course 
for 10 days' examination on approval and then pay 
at the rate of a few cents a day as you study it. 
Price of the two books is $7.00. payable $1.00 10 
days after receipt of the books and 32.00 monthly - 
no extra charge for this easy payment plan. If you 
have ever felt the lack of a command of practica 
mathematics, send the coupon at once and look ove 
the Palmer Home Study Course. 

Corers: 
Arithmetic 

Algebra 
Geometry 

Trigonometry 
Calculus 

with practical 
applications 

r 
McGRAW HILL BOOK COMPANY, Inc. 
330 W. 42nd St., N. Y. C. 

o1 firer i,.mll,nent -,) 

Warne 

swivels 

City and State 

Position 

\lathem. tie, and Caleolos llama J do.. examination on eut. 
r three m nth. n n hook. 

on order. aeeampaawd 
return 

Company lt N.11-t.n 
. R..k..e nt on aeeroval in t'. R. sett Ca,.ad:, teat . L 
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THE NEW 
SHALLCROSS 
A.C. Utility Meter 

No. 685 
CAPACITY 

.0013 Mid. to 10 Mfd. 

INDUCTANCE 
..i Il enr,. W 111,1100 Henrys 

RESISTANCE 
23 Ohms to 5 Megoluns 

A.C. voltage ranges 
0 -10 -125- 500 -1000 

1000 ohms per volt. 

This instrument is very easy to build. The 
important parts required are a I- milliam- 
pere A.C. (rectifier type) meter and the 
SHA1.LCROSS Resistor Kit No. 685 with 
meter scale. 

Send Or in stamps for Bulletin 
685-D describing this useful 
test instrument. 

Intl Will 
boa 1 r5 C pn , ELECTRICAL SPECIALTIES 

- \tQollingdale. Pa, 

NEW AMAZING 
AERO 

INTERNATIONAL 
ALL WAVE 
11 TUBE 

SUPER 
De LUXE 

Here now world 
[tide Reception. No 
plug In colts. Auto- 
matic volume eon- Completely Assembled 
trol -100 et Shielding With 2 Matched Full -new super bosh. Dynamic ///111 C 
programs 

Get Al..!. 
short Speakers $2975 

and 
short Pe 

wave and broadcast. 5775 Buy now at this re- Tubes 
markably low price. 

AERO WORLD WIDE 
1 -Tube Short Wave 

$SaftC Set for Head - 
y1 0 phone Ofendon 

Enjoy the thrill of listening 
DIRECT lo Buenos .aires. 
Lnalon, Berlin. Paru, and 
other broadcasting stations 
throughout the world. ria 
SHORT WAVES. The 
AERO WORLD W1I)E 
RECEIVER get. 15 to 550 

For the last seven mete.. 
his little wonder act 

hue been one of the biggest 
sellera in the Short Ware 
Field. 

Complete line of radio sets and transmitting apparatus 
Write for FREE Catalogue 

CHARLES HOODWIN CO. 
1 4240 Lincoln Ave., Dept. F -30, Chicago 

Please send your NEW 1933 FREE CATALOGUE. 

I Name 

street 

Town State L 
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Supreme Di agnometer 
Master Series 

The Most Beautiful and Complete 
Test Instrument in the World 

A new and even greater DIACNOMETER -the Master Ser- 
ies-for those who desire the ultimate in complete laboratory 
test equipment. Tube tester teats all tubes. including newest 
types without adapters and indicated the true condition direct- 
ly on the meter dial in terms of "Bad", "Doubtful... "Good..: 
no tuning charts are required for the AC -DC completely 
shielded 100% modulated oscillator, providing maximum ac- 
curacy at 11 fundamental frequency settings ranging from 130 
to 1875 kilocycles and covering the 20, 40 and 80 meter short - 

re. bands. The analyser, ohm- megohneeter and capacity 
functions ctions provide mnaamperes, ramie. or 0,2.5 /10/25/100/ 
250/2.500 AC or DC milliamperes, voltage ranges of 0/2.5/10/ 
25/100/250/1.000 /2,500 AC or DC volts. capacity ranges 
0 /0.1 /1.D /IO mktg.. ohm ranges 0/500/5,000/50,000 /500,000 
ohms, megohm rangea 0/5/25 meg and seven ranges for out- 
put measurement.. All readings are directly on the meter 
dials -no charts. The exclusive Supreme FREE REFER- 
ENCE POINT SYSTEM OF ANALYSIS is still further 
improved in the Matter Diagnometer, providing not only 
maximum speed and flexibility but guarding against ob- 

ence. 

Dealers Net Cash $147'50 Wholesale Price 

Ask your Jobber For Demonstration -write For complete 
Catalog. Order now- higher prices are certain. 

Supreme Instruments Corp. 
475 Supreme Bldg. Greenwood, Miss. 

FRE E- 116 -Page 

Radio 

and Short -Wave 

Treatise 

100 New Radio 
Hook -Ups 

1000 Illustrations 

n' ofreell 
nos of One 

receiving our FREE -Radio 
itrEl -Short 

pages of useful 
Treat.. 

dio items diagrams 
and IIIuetranens. ltoatiedYY red 

ANOTHBook 
in t -NOT JUST 

ER CATALOG, Cuamn -.e lu 
mad °oniel 

trefoundah 
anywhere 

Ì-e. PARTIAL LIST OF'CON- 
pleT o; Fundamental 

di O mh Law- 
Discussion s of New Tnae. -con. 

inK Triole -Twin" Am- 
plifier - All about Supernetero- 
dynes- Eliminating Man -Made 

Sh -Constructing Two- 
Tube - 

ter" Receiver- kc. Sugg Suggestions-Radio I na.e 

WRITE TODAY. ENCLOSE 4 CENTS FOR 
POSTAGE. TREATISE SENT BY RETURN MAIL. 

RADIO TRADING COMPANY 
92 PARK PLACE NEW YORK I 

/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 

Opportan/tlss 
In Radio" 

West Side Y MCA Trade & Technical Schools 
17 West Ord Street New Yea City 

He has received a card or a letter of verifi- 
cation from all of the above stations. 

Best Bets for Oregon 
Mr. Glenn E. Dubbe lists the following 

Best Bets for Oregon: VK2ME, VK3ME, 
J IAA, DJD, FYA, EAQ, GSA, GSE, I2RO. 

A Report from California 
Mr. Melvin Hill of San Francisco, Cali- 

fornia, reports that he is entering the Inter- 
national Short -Wave DX Contest and sends 
in information regarding the transmission of 
XETE. He mentions that J1AA may be 
heard on 38.07 meters from 10 p. m. to 12 
midnight. Station PLE, Bandoeng, on 15.92 
meters he reports hearing from 12 :30 p. m. 
on. He also reports EAJ2S, Barcelona, 
Spain, on 50 meters on Saturdays from 9 to 
11 a. m. All times are E. S. T. He uses a 
Scott de Luxe all -wave receiver. 

Reception in British Guiana 
E. S. Christiani, Jr., of Georgetown, 

British Guiana, sends in the following list of 
Best Bets for his location using a Philco 
model 43H receiver: GSA, GSB, GSC, GSD, 
CSF, W8XK, W2XAF, W1XAD, W3XAL, 
RABAT, FYA, VK2ME, DJA, DJB, DJC, 
DJD, CT1AA, I2R0, HVJ, TI4NRH, HBP, 
PHI, GSG, RVS9, WEA, WEF, YV1BC, 
W3XAU. 

A Ohio Report 
C. H. Skatzes of Delaware, Ohio, sends in 

the following as his monthly report: "Recep- 
tion during the past two weeks has been very 
good. The English and Latin Americans 
roar in like locals. DJD has been heard 
from 3 to 5:30 p. m. They give a time sig- 
nal at 4:20 p. m. followed by the news. 
This is followed by an announcement in four 
languages, two of them being English and 
Spanish. DJB on 19.73 signs off at 4:30 
p. m. 

"One feature of I2R0's transmission dis- 
tinguishable from all other Europeans is the 
long bursts of applause between selections. 
The station seems to favor operatic perform- 
ances. 

"XETE rolls in every night between the 
hours of 6 and 11 p. m. The German sta- 
tions work two stations on the air at the 
same time. DJB -DJD, DJD -DJA, DJA - 
DJC work together in pairs. GSA is not 
heard. I have not picked them up for 
months. GSE and GSB come in QSA -5. 

"VE9JR broadcasts market news fre- 
quently during the day. PHI and EAQ were 
well received this month. PHI is heard 
often between 7 and 8 a. m. All times are 
E. S. T." 

Best Bets in Atlanta 
The following stations were mentioned as 

Best Bets by C. H. Armstrong of Atlanta, 
Georgia, in his monthly report: DJD, GSD, 
FYA, I2RO, W8XK, W2XE, GSB, XETE, 
W3XAL, W8XAL, W9XAA, W2XAF, 
W3XL, DJC, VE9GW, EAQ, HJ3ABF, 
YV1BC, PRADO, HJ1ABB, VK2ME, WEF, 
LSX, WEA, XAM, XDA, PHI, CTIAA, 
DJA, DJB, GSC, GSE, GSG, GSF, HJB, 
HJ4ABB, TI4NRH, CNR, RABAT, HBL, 
HJ2ABA, TGW, VE9CS. 

Another Report from British 
Guiana 

Mr. J. A. V. Bourne of Georgetown, 
Demerara, British Guiana, reports that on an 
RCA Victor console model R75, he has 
picked up the following stations: W2XAF, 
W8XK, WEF, W8XAL, GSB, GSD, 
W1XAZ, I2R0. He uses a 30 foot outdoor 
aerial about 30 feet high. 

Monthly Report from Winston 
Mr. C. H. Long of Winston, Missouri, re- 

ports DJB strongly received, GSF fairly 
well but not as good as formerly. These 

RADIO NEWS FOR NOVEMBER, 1933 

FiCHTNEIM 
SUPERIOR CONDENSERS 

Seri ice Aleft ante 'el Builders 
L L 

Hecht Ileitis Superior Paper 
and Electrolytic Condensers 

A. M. FLECHTHEIM & CO. INC. 
136 Liberty St. N. Y., N. Y. 

Write For the \etc Catalog No. 26 

o ews 
Presents 

2Jhe 

jhort-21>ave 

andbook 

In tune with the times, RADIO NEWS pre- 
sents the Short-Ware Handbook. This 
handy volume of 136 pages contains the 
information needed by every short -wave 
enthusiast -in a brief, easy -to -read, in- 
structive manner. 

Partial List of Contents 
The Short-Ware Handbook contains: the 
fundamentals underlying short -wave com- 
munication- complete details for building 
five simple short -wave receivers-construc- 
tional data for two more advanced receiv- 
ers-a brief resume of popular commer- 
cially -built short -wave apparatus- various 
short -wave antenna systems and noise con- 
trol circuits -a complete world -wide short. 
wave station list -a DX station guide -in. 
structions for learning the code -details 
for building amateur transmitters -and a 
brief discussion on ultra -short waves. Every 
radio man needs this valuable book! 

Here's How to Get It 
Free! 

The Short -Wave Handbook is not for sale 
at any price! It has been published solely 
for the use of RADIO NEWS readers. You 
can get this priceless book tree by sub- 
scribing for the next 11 issues of RADIO 
News at the money -saving price of $2. 
(Canada $2.50- Foreign $3.) Renewal 
subscriptions accepted. 

Mail Coupon Now! 

RADIO NEWS, 11A 
222 W. 39th Street 
New York, N. Y. 
I enclose S2.00. Please send, by return 
mail, my free copy of the Short -Wave 
Handbook and enter my subscription 
for the next 11 issues of RADIO NEWS 
If renewal, check ( ) 
Name 
Address 
City State 

(Canada 52.50- Foreign $3.) 
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ANNOUNCING 
THE NEW 
IMPROVED 

PRIZE 
WINNER 

AC -DC 
SHORT WAVE 

RECEIVER 

Ccmpletely 
Powered Latest Latest 

.7 ype 77, 43 and 25Z5 
tubes 15 to AO bieten 

Tide prize w 

t 
v wsn Plcte. 20.000 l Ia' to 1.211 EC. 

Complete kit of nriz, winner parts identical ,III those 
sell in built -up 

` 

,odele including hardware. 
sV l].ü hookup w , .older, coils. etc.. also cabinet 

and dial. Price 
Kit of RCA or Andaman tube. $3.75 
A 

dt,blcd o 
wired. and maimed in crackle eh 

Cnsu Natal n 
w 

t l r: in 
t' l tr th rdc.12.9 á Pl into your pow, Ile. 

re. 

complete wi )o oil. 
Coil for 200 to 530 meter 

$1.75 do par for 220 volt A.C. and D.0 
We Are Members of the N. R. A. 

Send tor full particulars and Diagram 
ALAN RADIO CORP. 

83 N. Cortlandt St. New York City 

D. L. 
410 East 

Model 
301 

50 M.V. 

VAN 
DIALS 

SHUNTS 

LEUVEN 
1 5th St., N. Y. C. 

Pattern 
88 

27 M.V. 

MULTIPLIERS 
Specially adapted for 

100.200 -500 MICRO -A. and 1 Mil. Meters 

VAN 3 WIRE-2 CIRCUIT TESTER KIT 

VAN A.C. -D.C. UNIVERSAL KIT 
Pocket Meter, Nov. issue 1932 

Parts, Panels and Cabinets for same supplied Am 
Reliable DEALERS, and WHOLESALE RADIO 

DISTRIBUTORS 

TAU -REX Meter Rectifier 
D.C. alillinmmeter into A.C. Sien,, 

NIAISE FOR METERS -Sine k in. ,by to in. FULLY GUAR - 

nil. owed in. Set rester.. Analysers and for many other purpose., 
TAU -REX will he slopped pootpnid promptly uppoo ipt of 13 

Irinbhed Complete' sitn Iîaarnm. 
C.O.D. 

inst,octiowÁ 
postman. 

The Tauoia SIASTERDIAI.- imtslled on>> nt S to D.C. )ä1l6 
ter roll you to rend a n A.C. a d D.C. Voltage, 

Reni 
m 

and Capacity Ranges Write for ndetailed dewrip- 
n -Prier 6275 postpaid. 

Üe Tandy, 3145 17th St., Long Island Cih, New Dirt 

THE INSTRUCTOGRAPH 
(Cad. T.,dM, 

The Scientific, easy and quick .y to Inani 
tA. code Send pod card today /CA IPIPAP re. 

Mackin, tap. .nd complete instructions for 
sale or m rent. Ter sr loo a 12.00 per month. 

Renal may b. 
Term 

on purchase wire 'f 
desired. Rent In month. IÌ the Insrucrosreph 
meets any requirement, buy it. II not, tend 
it brei. 
mn01 ct0C11 sl CO. Sit Wrts1N rt.ts. eagAtO 

WORLD -WIDE TWO TUBE 
SHORT WAVE RECEIVER 

200 mc Cuts fan , band- 
ran. Hie ee Lo 

Ì'IETE T.(w 
c! 

nn 
a 

,leer instructions to build this mmarkunle 2 tube 
D mita car AC Sled 1. I 50.00 

satan C.O I,. tisluctIon Cuarn teed! 
Send for Short Wave Catalog N -11. 

Hanison Radio Co., 142 Liberty Street, New York City 

75 

JOIN 
Thousands of Service Men have been given meters. 
manuals and shop equipment through the purchase 
of NATIONAL UNION RADIO TUBES. You. 
too, can profit by this tie -up. Act now! All 
National Union offers are subject to withdrawal 
orithunt notice. write 

National Union ttatiio Corp. 
of N4W York 

iglu M 1)1 SON t1 F:. N ENV YOGI: t:1'I'Y 

RLEARN wro IN LOS ANGELES 

adio- elevision 
ELECTRICITY -TALKING PICTURES 
BROADCASTING -Special Limited Offer! 
I tul.!. COURSES AT PRICE OF ONE COURSE. R. R. coach fore 
snowed t9.7.. A. Kern living while learning. '8.000 melanges Burt rfnriitiea No dummy men Free employment mnviet. 
Err. _ Send for ylt Eat nilÌiweraud Catoloa Tell, how to 
earn 1.i¢ 

NATIONAL 
Dept. R 00605 Figueroa os Angeles. Calif. 

stations are best received at about 9 a. m. 
FYA strongly received between 10 and 11 
a. m. I2R0, DJD and FYA continue well 
received during the afternoons. GSD is also 
heard quite well. EAQ is best about 6 p. m. 
XETE is now coming in strong with oc- 
casional announcements in English. Inter- 
ference between WIXAZ and VK2ME has 
ceased. GSB still continues strong. VE9GW 
received with remarkable strength on after- 
noon transmissions but at night it is natur- 
ally stronger. VE9GA is strong during day- 
light. 

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: R. G. Summers, Buffalo, 
N. Y.; George R. Heil, Corona, Long Island, 
N. Y.; J. F. Satterthwaite, Toledo, O.; Al 
Ratzlaff, North Sacramento, Cal.; E. J. Ell - 
wood, San Pedro, Cal.; N. B. Phillipson, 
Reading, Pa.; R. F. Hinck, Fort Sill, Okla.; 
Jack Bews, Revelstoke, B. C., Can.; W. H. 
Boatman, Atoka, Okla.; G. S. Murray, Leo- 
nardo, N. J.; G. O. Hedges, Brunswick, 
Md.; W. K. Laycock, Baton Rouge, La.; 
C. R. Anderson, Mason City, Ia.; A. C. 
Curtis, Roberts, Mont.; W. R. Champion, 
Portland, Ore.; H. S. B. Binns, Talara, Peru; 
D. W. Parsons, Roanoke, Va.; R. C. White, 
Dallas, Tex.; C. H. Armstrong, Atlanta, Ga.; 
Melvin Hill, San Francisco, Cal.; G. E. 
Dubbe, Freewater, Ore.; Francis Fekel, Vine- 
land, N. J.; Alan Barber, Bispham, Black- 
pool, Lancashire, England; Floyd A. Roberts, 
Kearney, Nebr.; W. P. Cutter, St. George's 
West, Bermuda; Edward C. Lips, Pitts- 
burgh, Pa.; C. E. Huriburt, Middle Haddam, 
Conn.; C. McCormick, Johannesburg, S. 
Africa; Willard Buettner, Cincinnati, O.; A. 
B. Snyder, Los Angeles, Cal.; E. Arthur 
Conklin, Norwich, N. Y.; Pelayo Garcia, 
Santurce, P. R.; C. H. Long, Winston, Mo.; 
J. A. V. Boume, Georgetown, Demerara, 
British Guiana; C. H. Skatzes, Delaware, O.; 
E. S. Christiani, Jr., Charlestown, George- 
town, British Guiana. 

The Editors acknowledge with thanks the 
assistance of public- spirited readers who have 
thus co- operated 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 
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, in- 
cluding 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. 

Backstage 
(Continued from page 295) 

gram. The "Ginger" of the program, Vir- 
gina Baker, is twenty -two and a native Phil- 
adelphian. At the age of eleven, she was 
earning money as a singer and acrobatic 
dancer. She turned to vaudeville for a while 
and two years ago made her WCAU début. 

THEY call him the singing cop. He's not 
a policeman now, but he did put in some 

time as one of New York's "finest." Phil 
Regan, Columbia's young tenor, is the per- 
son we're discussing. His first audition at 
CBS was a failure, due to mike -fright. But 
he merited a second chance and came 
through with a contract. It's just a little 
over a year since he made his radio début 
with Abe Lyman. Later he was featured 
for a full season with Guy Lombardo's Or- 
chestra, George Burns and Gracie Allen on 
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SUPREME MODEL 45 

A HIGH EFFICIENCY TUBE 
TESTER AT A LOW PRICE 

Your tube tester is obsolete If it does not offer FREE 
REFERENCE POINT SYSTEM (IF TUBE TESTING. 
'MIA new 51odet 45 testa all new tubes without adapters 
at the proper electrode voltage and is the first designed 
to take care of new tube developments as they come nut. 
Each element In the tube Is connected to contact arm 
of an Individual selector switch so that proper circuit 
connections can lie made to each element ItEllAI0U1.E$S 
OF ITS TERMINAL. CONNECTION AT TIME TUBE 
BASE Olt \METAL CAP. A complete change in the loca- 
tion of the tulle elements [could make no difference to the 
Supreme Model 45. All filaments from 11 to 10 volts 
from the transformer are also brought out to external pin 
Racks. making it possible to test the external heater 
types of tubes and also providing a group of voltages 
which are often convenient to use in a radio IaboratorY. 

Dealers Nef Cash $ 
Wholesale Price 29.50 

Ask your Jobber for demonstration -write for com- 
plete Catalog. Order now -higher prias are certain. 

Supreme Instruments Corp. 
476 Supreme Bldg. Greenwood, Miss. 

A K E 0110 ORE i. 
O N E Y 

of course. you can wait from month to month for 
each Installment of the famous Radio Physics Course 
as It Is printed in Radio News -but why wait? Why 
not get the complete course NOW -at once -it 
will Immediately help you gain the knowledge that 
means more money! 

RADIO PHYSICS COURSE 
by A. A. GHIRARDI 

Complete. accurate. up -to -date. 
you will find its 092 pages and 
over 500 Illustrations simple and 
practical. 
copies In daily use prove Its 

thousand 

value. 

$4.00 
Postpaid 
in U. S. A. 

MOST POPULAR RADIO BOOK 
Radio Physics Course Is easily the most popular 
radio book ever written. Used by practically 
every radio institute, technical school, etc. Why? 
Because It makes the complex clear -yet it lo scien- 
tifically and technically accurate and authoritative. 

RADIO SERVICING COURSE 
by B. M. FREED & A. A. GHIRARDI 

New, praetlral, authentic! You peed $1 .75 
It every working day. 

SEND NOW 
Mat d address in mart nod era.,.. 

Ad with 54.00 for 
and 

PnynsnCot,, o, for tU.' 

,C.,odw a bothehook's OW..., W 

ree Servicing 
r 

RADIO TECHNICAL PUBLISHING CO. 
45 Astor Plea New York 

The SERVICE MAN'S 
SIGNAL GENERATOR MODEL 310 

A unit ideally suited to give the standard 
measurements required for radio receivers. 
Adaptable for production, laboratory and ser.' 

vice work. 
Measures : M ierovolt Sensitivity 

Percentage Modulation 
Frequencies Between 100 

to 1500 Kilocycles 
Leakage below one microvolt. 
Write for 

11111 

technical description. Pri 
Wireless Egert Engineering, Inc. 
179 Variek St. New York City 
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RADIOfr 1934 
NO SERVICEMAN DEALER 
OR SET BUILDER CAN AFFORD 

TO BE WITHOUT THIS BOOK 

Send for the most 
valuable book in 
Radio. Packed 
with quality and 
value. Lists the 
most complete line 
of radio replace- 
ment parts for any 
service require- 
ment. Features lat- 
est type set- build- 
ing kits, test in- 
struments, Long 
and Short Wave 
Radios, Sound S>,. 
tents, etc. 

Write for this 
FREE Catalog to- 
day! 

Dept. A 833 W. Jackson Blvd. 
Chicago, Illinois 
Please send me FREE your New 193; 
Radio Book. 

Name. 

Address 

City State 
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SUPER -HET 
A communication type nine 
tube professional receiver 
especially designed for the 
amateur and short wave fan. 
rimed R. F.. pre -selector -+ stage, instantaneous band 

colU, neteruu 
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yue (mediator for c.w. reception, automatic 
hone lack u d electron coupled oscillator. 
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POSTAL RADIO NEW YORK, N.Y. 

the Robert Burns Panatela program. Now 
he's on sustaining spots. He was born in 
Brooklyn twenty -five years ago. Phil be- 
came a policeman and just when it seemed 
that he was settling down to a civic service 
career, someone advised him to follow a 
singing vocation. He trained his voice and 
took his radio audition. He won a stellar 
commercial booking in remarkably short 
time. 

AN unusual type of variety program was 
recently launched over the NBC under 

the sponsorship of the Buick Motor Car 
Company. The series, featuring a wide array 
of radio headliners, is presented on Monday 
nights. Gustave Haenschen's Orchestra and 
the Ohman and Arden two -piano team sup- 
ply the instrumental background to the pro- 
gram. Conrad Thibault, baritone, and Ar- 
lene Jackson, soprano, furnish the vocal 
solos. The Songsmiths, a male quartet, and 
the Nightingales, a girl trio, are heard in 
special harmony arrangements. Arthur Bo- 
ran, humorist and impersonator, has the 
leading comedy rôle. Graham McNamee 
officiates at the microphone, but an effort 
has been made to minimize announcements. 
The continuity was arranged so that each 
act would move smoothly into another. 
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VERA VAN, Columbia's newest singing 
star, acquired her network affiliation after 

considerable local broadcasting on the West 
Coast. Vera was born in Marion, Ohio, and 
spent her girlhood in California. She was a 
professional dancer at the age of seven. Dur- 
ing an illness, when she could not dance, 
Vera studied voice and was convinced that 
a bright future awaited her in singing. She 
was signed by Station KFI, Los Angeles, and 
later appeared over KMTR, of the same city. 
The Los Angeles outlet of the CBS, KHJ, 
soon signed her up. Her radio work on the 
West Coast soon led to an invitation to come 
East for a thrice -a -week program on CBS. 

WILLARD ROBISON, radio's "evan- 
gelist of rhythm," recently switched his 

broadcasting affiliations to the CBS after a 
period with NBC. Columbia is featuring 
him on Sundays in an afternoon program 
known as "Syncopated Sermons," and on 
Thursday nights conducting his noted Deep 
River Orchestra. His Sunday program co- 
features David Ross, the announcer, who 
reads a continuity composed entirely of 
poetry. Willard Robison brings a colorful 
background to his radio programs. He was 
born in a small Missouri town known as 
Shelbina. A few months of piano study 

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. 
2. 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 ail 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 NEWS, 
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. 
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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 : 

O I am a regular subscriber to 
RADIO NEWS, and I understand 
this information will be sent me 
free of charge. 

O 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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BRUNO SUPERIOR 
VELOCITY MIKE 
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"Power with Quality" 

NEW Wide Area Adjustable Horn 
SOUND TRUCKS -- AIRPORT -- STADIUM 

swings in a complete circle: 
tilts up or down; may be 
locked In any desired posi- 
t h t. Only a 1i platform re- 
quired for mounting. Bell 
,n- x 23 -: length 54 ". Can 
be furnished with or without 
.standard mounting. 
7'he.se brorkeis nrnilabte for all 
Macy horion. New Catalog Now 

nn. :III: m.r Ready. 11 "r lee for It Tod at y. 

DYNAMIC UNITS - AMPLIFIERS - -- EXCITERS -- HORNS 

Complete Lime of Public Address Equipment 

MACY ENGINEERING CO. 
1153 39th Street. Brooklyn. N. Y. 

Chicago: 1610 S. Mich. Ave. 
Dallas, T..: 321 N. Bishop St. 

San Francisco: 7 Frent St. 
Storks carried at Brooklyn nd Dallas. No connection 
u'uh an, e,nfmnpan a,r .,,tn, nor now. 

GET INTO THE TOY BUSINESS 
As Our Manufacturer 

1 NEW LINE 
.I h "II 'l' s,,l, h, 8. India 5 

and IU' Automobiles. Asht nays. etc. 
No special place experience 

o furnish full instrnc- 
xitÌh'moulds and en- operate in 

selling: also buy finished goods. 
Chance of a life -time for rn with 
small capital to get into this n 
and profitable industry. If you y .1 

1 mean an strictly businefo and are over t 21 write at for details ea 
fII11I.$1 \l:\S 111'511 is nmrstartine. 

METAL CAST PRODUCTS CO. 
Dept. 12 1696 Boston Road. New York 

FREE SERVICE MANUAL 

NATIONAL UNION RADIO TUBES 
Ask your jobber or Write to 

NATIONAL UNION RADIO CORP. OF N. Y. 
400 MADISON AVE.. N. Y. C. 

SERVICEMEN! 
THE MOST COMPLETE LIST OF CONDENSERS 

AND RESISTORS FOR EVERY RADIO USE 
Write for our new 8-page Catalog folder Ire of charge 

78 Washington Street Brooklyn. N. Y. 

TRIMM 
FEATHERWEIGHT 

PHONES 
FOR AIRCRAFT 

fore tln nublir i 
s t 

urn ,m, i 

TRIM NI phon,o 
A 

TRIM 
yy lirI 
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Ysnne rorr.ervv Pue 
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under a local teacher constitutes his entire 
academic training. Later, Robison played 
piano in a nickelodeon, trouped in small- 
time vaudeville, entertained in dance halls of 
the oil boom days and starred in medicine 
and old tab shows. When Robison organ- 
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WILLARD ROBISON 

ized his original Deep River Orchestra, he 
established a unique spot for himself in music 
circles. Negro spiritual and folk tunes of 
the South have been his inspiration since 
childhood. 

The Service Bench 
(Continued from page 301) 

ing Company of St. Paul, Minn., and is 
shown in Figure 6. Two 2A3 tubes in push 

FIGURE 6 

pull deliver 15 watts of Class A output with 
less than 2.5% haronic distortion. 

A Short -Circuit Turn Indicator 
The detection of short -circuited turns is 

usually beyond the sensitivity of resistance 

measurements, and is a problem which often 
confronts the serviceman. Tom Martel, of 

No one can yet say how far-reaching will 
be the effect of radio on modern living and 
business -but every one is agreed the in. 
dustry is still in its infancy ... that its 
possibilities are unlimited! 

This is why the wisest counselors are 
advising young men to acquire the funda- 
mentals of radio ... to prepare themselves 
for the opportunities ahead. The future is 
exceedingly bright. 

Thousands are finding exactly what they 
need in the International Correspondence 
Schools' Radio Course. So can you! Pre- 
pared by experts, and frequently revised 
by them, this course has the enthusiastic 
approval of the industry. 

There is a consistent demand for radio 
mechanics, assemblers, testers, inspectors, 
draftsmen, service men, installers and sales- 
men; also, for operators and attendants on 
board ship and at commercial radio sta- 
tions, government police stations and avia- 
tion stations. The field of opportunity is 
unlimited. Let us send you complete in- 
formation- absolutely free. Use the con. 
pon. Mail it today -Radio beckons you. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

"The Universal University" 
BOX 8280.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 

Electric Wiring 
Electric Lighting 
Welding. Electric and Gas 
Telegraph Engineer 

ID Telephone Work 
Mechanical Engineer 
Mechanical Draftsman 

Machinist 
Gas Engines 
Diesel Engines 
Aviation Engines 
Civil Engineer 
Refrigeration 

Name 

Age 

Address 

City Btate 

Occupation 
1f you reside in Canada. send this coupon to the 
International Correspondence Schools Canadian, 

Limited. Nontreai, Canada. 
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',SERVICEMEN 
Now Is The Time! 

The Fall season is approaching. Radio 
servicing work is on the increase. . 

Now is the time to complete your li- 
brary of radio service data. 
The fintst compilation of radio service 
data is available in John F. Rider's 

Perpetual Trouble 
Shooter's Manua 

Volumes I, II and lII 
These three manuals total about 3,000 
pages. These manuals are the "stand- 
ard' of the service industry- recom- 
mended, and used by E. T. Cunningham, 
Inc., National Union Radio Corp., RCA 
Radiotron, Weston, Hickok, Readrite, 
Supreme and the most famous set man- 
ufacturers. 

Volume I $7.50 
Volume II $6.50 
Volume III $7.50 

A NEW Rider Manual 
Specialized 
Auto Radio Manual 

Contains schematics, antenna data, installa- 
tion data, voltage values, electrical values, 
chassis views, special notes, socket layouts, 

tu e information, resistance data on old and 
new auto radio receivers. 
More pages -more information -more set 
models- -more up to date -than any other 
auto radio manual. . . Specially prepared 
for the auto radio specialist. 

340 pages. Price $3.50 Postpaid 

JOHN F. RIDER 
1440 Broadway, New York City 

UNIVERSAL 
AC -DC SHORT WAVE 

RECEIVER 
Approved by Short Wave Craft 
ana Radio World magazines. 
Letters from -UNIVERSAL 
Owners" show DX" reception 
from every part of the world. 
Incorporates 1 -03. I -78 and I 

-25Z5 tubes. 
Nit 1 p+ 

n 
with 4 rods (lt200 m .ti_ blueprint f« -2r 

.,. .eu $8095 ualroo 

POWERTONE WALLACE 
Hoover cup Pnrc Wrnns 

SHORT WAVE RECEIVER 

.ré. iWi e si.r. 

TRY -MO RADIO 
COMPANY INC 

BS Coltlandt St.N.Y. 
FREE 
108 PAGE 

KM LOG 
Dtp. 

,Dept. R11 

The New and Improved 
VELOCITY 

Plr t MICROPHONE KIT 
-- r:.cellent ettaracteostiea 

..ib¡tet to Variation. 
cycle. 

ll Somali,' nad 
Substantially an,ly free from 

peaks REasy to assemble. not critical in wi- 

DEALER'S PRICE $54.8t 

TRANSFORMERS TO MATCH 
R. L Ribbon to 200400 ohm line 00 
L G. 200 ohm Line to Grid Y Each 

Model R. V. 2- Velocity Microphone a,nemhled 
r i e 

n 'e infinitive ribbon. rcuy 
e,ted aáew 

DEALER'S PRICE Sii 76 
BRUNO LABORATORIES, 40 W. 22nd SL, New York 

Germantown, Pa., sends us the following 
data on a short -circuited -turn detecting de- 
vice: 

"The circuit (Figure 7) is that of a 
Wheatstone bridge, two arms of the bridge 
being made up of resistance and two of 
inductance. The indicator is a 0.1- milliam- 

1:RIVET$ 

HOLE 
FOR 6-32 
SCREW 

1 
RÉQÚIRÉDYj¿TO 

IRON, 30 

FI G.8 

pere meter in series with a crystal detector 
or a small single -wave, copper -oxide recti- 
fier. The 10,000 -ohm potentiometer supplies 
the resistance arms and also acts as a zero 
adjustment to balance out any difference be- 
tween the two inductive arms. 

"The core of the device is made of No. 28 
gauge lamination iron cut to the dimensions 
shown in Figure 8. These laminations are 
stacked and riveted together. 

"After the core has been assembled, wrap 
each leg with two turns of heavy cardboard, 
3- inches wide. Impregnate the cardboard 
with shellac and when dry remove from 
core and use as winding forms. If the con- 
structor has a lathe his winding will be 
simplified, as the cardboard forms may be 
slipped over a piece of wood and fastened 
in the lathe chuck. Wind two of the forms 
with 2500 turns of No. 32 DCC wire and 
the other with 1500 turns of the same wire. 
These windings need not be made with ex- 
treme care. However, try to keep the wind- 
ings symetrical in respect to each other so 
that the inductance of the two similar coils 
will be nearly the same. 

"When the coils have been completed 
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place them on their respective legs of the 
core, the two larger coils on the outside 
legs and the smaller one on the center leg. 
Constructional details are suggested in 
Figure 9. When connecting the rectifier bear 
in mind that the copper plate is positive and 
should make contact with the positive side 
of the meter. 

"After the wiring has been completed con- 
nect the center coil to a 110 -volt, 60 -cycle 
line. The meter will probably show a de- 
flection but this can be balanced out by use 
of the potentiometer. To check a coil, slide 
it over one of the protruding core legs. If 
the meter gives an indication the coil has a 
shorted turn in it somewhere. A shorted 
turn causes a change of flux in the core over 

which it is placed thereby changing the in- 
ductance of the coil directly underneath 
which unbalances the bridge and allows cur - 
rent to flow through the meter circuit." 

Emergency Mike Repairs 
"My partner and I operate a mobile 

public -address system for street advertising, 
sporting events, meetings, etc. We are using 
a condenser microphone, similar to the one 
described in RADIO NEws several months 
ago. made from a discarded speaker unit. 
On one occasion, just before going on the 
street with some advertising, the diaphragm 
of the mike was accidentally damaged as we 
attempted to stretch it. Something had to 
be done about it immediately I We pur- 
chased a 5 -cent Hershey almond bar, and 
carefully unwrapped the candy, taking great 
care not to damage the tinfoil. When it was 
removed, we scraped the tinfoil to remove 
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TWO CANDLER' STUDENTS 
AMAZE WORLD BY CODE 

COPYING FEATS AT 
WORLD'S FAIR 

After being out of Radio II 

yean, McElroy copies 57 wpm 
beating his 1922 record of 
56Ve wpm. H. had only 3 
weeks' preparation. Amazing 
results in short time. FREE 
ADVICE IF "STUCK ". Write Candler. 
No obligation. Junior Course for begin- 
ners. Advanced Course for tips 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 BOOK today. 

Jean !Indoor.. W3BAK, 
yearn old, 

rho n:bip in w20 
tin,. alne. 

CANDLER SYSTEM CO., Dept. 18 

6343 So. Kedrie Ave.. Chiceeo. Ill. 
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AMAZING NEW INVENTION y 

¿lectric ¿ye 
Practical, low -priced, complete phom- 
electric ear. "Mechanical brain" 
interests all. Experiment. invention. 
eduesti ,,. nome. store. factory n 
Guaranteed. RA.1g nn.l.4. 1 Ì... 
`REF eireolar. J. THOS. RIIAMSTINE. 
Ail E. Woodbridge., Detroit, Miel, 

Controls lights, 
signs. displays. 
bells. etc.. easy 

alarm set -up. 
Many novel uses! 

FREE! 
HICKOK SIMPLEX TUBE TESTER 

tritt pii ri-Ii ii.si. of 

NATIONAL UNION RADIO TUBES 
ASK NATIONAL UNION RADIO CORP. OF N. Y. 

to) MADISON AVE., N. V. C. 

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 \Vest 39th St. New York. N. Y. 

Auto Generators 
A. C. AUTO GENERATOR. Count Ford generator 

Into 110 -volt. 2311-watt. depei,,lable A. C. generator. 
Driven by fan belt on rur. Adaptable for publie ad- 
them:, radios, and home, ramp or flood lighting. Simple 
instructions with complete drawings. Only El. Auto- 
power. 40K Sn. 1lovnr, l'Ilicaca, 

Correspondence Courses 
USED ('orre.pnndenee l'ourses and Educational Books 

sold or rented. Inexpensive. Mon, y -bark agreement. 
Catalog listing 3009 bargains - FREE (Courses bought). 

M,ult alt. lireal,, Alabama. -mow 
Inventions 

INVENTIONS. COMMERCIALIZED. I'stented or on- 
patented. Write. Adam Fisher Mfg. Co.. 27S Enright, 
Nt. Louis. \111. 

Patent Attorneys 
PATENTS: Send for Free Rook. "Roy to Obtain a 

Patent.' and "Record of Invention blank. Consult us 
about how to protect your ideas. Deferred Payments. 
Victor J. Evans 42 Co., 6491. Victor Bldg.. Washington, 
D. C. 

PATENTS -Advice and booklet free. Highest refer- 
ences. )text results. l'romphpsa assured. Watson E. 
Coleman. Patent Lawyer. 724 9th Street. Washington, 
D. C. 

PATENTS. Instructions '11ow to Establish Your 
Rights" and form. "Rtitlenet of Convention" -sent 
Free! Lancaster. Allwine & Rommel. 414 Bowen BuIId- 
Ing' Washington. I). C. 

Song, Poem Writers 
SONG WRITERS WANTED Now. 50 -50 Plan. In- 

diana Sog Bureau. N:drul. Indiana. 

Wanted 
WANTED. Complete file of Cit luna "l'adii' Call 

)took. Well buy complete, or individual copies to make 
complete file. W'rlte, staling nund:ers you hare and 
lowest price. Mr. Kirtland, 646 N. 3ilehigan Are., 
Chicago. 

the last of the candy, placed it between the 
pages of a magazine and pounded it with 
our fists to flatten it. This done, we re- 
placed the old diaphragm with the tinfoil and 
carefully stretched it. We found that the 
tinfoil gave very excellent results and put us 
'on the street' within twenty minutes from 
the time we first discovered our trouble." 

Clarence J. Anderson, 
Burlington, Kansas. 

sas 
A radio serviceman of Glendale, Long Is- 

land, writes that his toughest problem is the 
detection of intermittent "opens" in con- 
densers and resistors. The Service Bench 
has already published quite a bit of data on 
this subject, but our correspondent is asking 
for further dope from other servicemen on 
"Symptoms and Cures for Intermittent 
Opening of Blocking, By -pass, Filter Con- 
densers and Resistors." As he points out, 
"if we could detect the intermittently open 
condenser by direct test, rather than hit and 
miss methods, the time required on many 
service jobs would be cut considerably." 

THIS MONTH'S 
SERVICE SHOP 

The C. H. Ramm Company believes in 
mottoes and good equipment. Their first 
motto is "The Pathfinders of Trouble ", and 
their shop equipment, shown in this month's 
heading, consists of a 1000 cycle hummer, 600 
volts break -down condenser test, Jewell 
ohmmeter, capacity meter, test panel, 
Weston oscillator and a continuity meter. 
All of which contributes to speed, accuracy 
and their second motto which states, "We 
Check and Double Check Your Radios!" 

ALL IN THE DAY'S 
WORK 

Use immediately crops up for the short - 
circuited turn indicator described in this 
month's Service Bench. Charles F. Mc- 
Nulty, Clearfield, Pa., writes: 

"Within the past few weeks I have had 
several sets in the shop which had been 
struck by lightning. The antenna coils 
checked okay on a resistance meter, but on 
close inspection it was found that two or 
more turns had fused together." 

Mr. McNulty continues: "A short time 
back a Bosch model 5 personal radio was 
brought into the shop. The tone was badly 
distorted and at first I suspected the audio 
system. However, after an hour of close 
checking, the trouble was found to be caused 
by a filter condenser that had melted loose 
and dropped down to the chassis, shorting 
the bias resistor to the power tube." 

A Common Source of Noise 
"I was called upon to service a Scott 

A.C. 10 receiver and ran into a peculiar 
condition. The bronze name plate and es- 
cutcheon would run hot after the receiver 
had been turned on for some time. Every- 
thing tested okay, but reception was ac- 
companied by considerable noise on all dial 
settings. Inspection of the toggle switch 
disclosed that it was badly burned and 
charred. A new switch cleared up the diffi- 
culty." 

Ray E. Everly, 
Newton, Ill. 

Vibration and Tube Life 
Harry D. Hooton, of the Radio Service 

Company, Beech Hill, West Va., sheds light 
on an unusual case of tube demise. 

"A few weeks ago I serviced a midget set 
using a single -45 as an output tube. The 

819 

Centralab 
FIXED RESISTORS 

More and more servicemen 
are being "wised up" to the 
fact that they can do a better 
job with CENTRALAB 
Fixed Resistors. For these 
sturdy, Dependable resistors 
are BAPTISED WITH 
FIRE and stand up under 
strains and abuses that would 
make the average resistor 
give up and quit. So be sure 
to specify CENTRALAB 
when next you order your 
stock of replacement resistors. 

CENTRAL RADIO LABORATORIES 
MILWAUESS, WISCONSIN 

RADOLEK CO., 211 Canal Station, Chicago 
Gentlemen: Please send me the Profit Guide. 
I am a Dealer Serviceman QQ 

1 operate from Shop or Store U; from Home 
I own the fullowing Test Equipment 

My training and experience 1.: 

Name 
',daring 
City 

R A R O L E 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 

I want you to e remarkable 
p.In 30 day. FREE. Teat it in 
e un>(or.elea'i 

°firm lìeforre 
you buy, ledt me show you by &stoat 

hPerformance 
i own home 

at this red:. ° '.y ci duplicated in that 
indulges- thenayou make the 

final decision! J hart rmF lnae^ht, 
w eddealon. actually brat three 

fetypes of e,peen.ie. lt-ubeset.enPee- 
rr. Sir dealer'. p .,. 

[he Goldentuue @tube ` 
chaoia and ampeoker. lis. 
110waeun 

only a1 .95 
concentrating oduction 

tñumtoe homehuld 

sad 
madel, by big pnrodnotino 

eantni itni - 
c'en money - t h n it. 

money-auk 

1ur10.900 hdrsse 

o .0ík1. 
o. 

thhepbenuiifw éná fini,,hrd vubh- 

fo ihose°oho' mailhin the rrrmtpon 
believe me. it will be write your rAile -eo send for it today) 

HERE'S PROOF 
'Greatly pleased with Goldentone 

much flume 
i =2`î2t be. h'h f d 
of mine haa and it cost him nearly 
2100. I think you are doing for 
the radio indatry what Ilenry 
Ford did for the nub induatry- 
-Not how k that demiba 

how 
year 

Good." 
L 

Again thanking 5' for such 
bargain." -Joie D. Trainor. Santa 
Fe, N. M. 

AND 
Received 
pure proved all that 
u claimed it would 

and more. I tested 
pout 

a l2 oloe ocet I 

my 
riva 

e d seed h 

way. I shall order 
12 -tub éco 

the near fukum-- 
M. A. Adkins, Slont- 

.W.Va. 
LONG WAVE MODEL 

Get our price on Fordmn 

GOLDENTONE SUPER 
The are 6-tube Goldentone 

ÌJ 
4r 

feature.: Automatic 
volume control: new Heaod, 
tala: tone control: dynamic 

.,..esker, selective: sensitive: 
coast; coast 540 tu 1750 kilo- 

ï,le.: 
to 
cet. poice calla 

IN BATTERY MODELS 
This sot now available for um 
with 

calmr for ':° 22 -volt It light- 
ing 

pply, looking 
iithe1Ì 

<lectrk, 

caa 
sis and dynare .Y 
le Speaker 

ppSSpp M 
RADIO SENSATION(( 

lea a @tube, all-electric auto radio: 
one -okra mace: rrolen 

eirpl ne dial. 
Only 2 ab. occonnect: n. lied in 
ao mimnua.tpre, of auto rade, 

1.,. t Ní.60. Ost 
myndalrr `room n . 

MAKE MORE MONEY! 
My dealer. and ages make money! 

nFord,en 
performance`' and Furdon 

We back you 
guaranteed 

.e nub 
met. 

per plan. 
be best. 

,.der advertising material, with > 

nÌ inp EE 1n te line of dealer pwe.annd di. oo i.! 
The atlraetive resale prices set Ms basi- 
neHr Write ma today. 

F 

200 -2000 meter long wave sot for canne 

will send FREE li`atum complete) 
d,mribiina °and 

you h« auutanding 
sor i ve dula. BUT -prices are rWng! 

icen today. Pend the coupon m et pee 
,v7Á SOV' 

H. D. L1rdw16. President FORDSON RADIO MFG. CO. 
11701 LlYernoN, D4lroit, iAich. 
- me the TIRE literature at once. 

Adder 

CA, State 

CA 9 

HOW'S THE QUALITY? 
Tone Quality is too precious to sacrifice. 
It should be your first consideration In 
Purchasing 

th sfitc code consideration rO fh Chriae 1. 
Aeouetic Laboratories in building them. 
That ie why "Co the Chrirell- 
Acco p ° with 

n 
at 

find ,ëA:n :rr:; flan nl beiü: vtfit 

We are proud of our products 
t \v kam t'kinn skill, the careful de. 

eLe ln:eaida. and the beauty which is 
of hem. yokel] appreciate it. For in- 

stance. the (' -A 9-beautiful in tam sod 
panag!` cunetmted. preebbn- machined 
head. The highly polished, lacquered, aluminum 
sMl ohielda hNh-gafn Sauce preamplifier 
mina wow, type tube.. All A.C.olpnted, Re- 
syo.m, 40 10,000 e ... High iuvity 

hum, 20Ó and 500 oanent., m output Adaneed no e or4.Ìrrrmow.J. 
d fora foldrA Very 

CHRISELL- ACOUSTIC LABORATORIES 
9260 -5th Avenue Brooklyn, N. Y. 

UNIVERSAL BATTERY CONVERTERS 
110 Vott Alternating Maumum elacieney for ample 
Current from 6 Volt ',.rand pablie add. Sort Or 

Storage Batteries most any device reuistng A.pgm¿ 
fordneri liveCircular.60watt- 

Lut sadrain 0.1550 
at 

atoé 
amp.. 

tee,' 
d 0ISn 

nt 
eÚp. 

lá -t 
S6.00 (Stan h.,nnta 
UNIVERSAL MICROPHONE 
CO.. LTD.. 424 Warren 
Lane, Inglewood. Calif., 

U. 5. A. 

owner complained that he was troubled with 
excessive 60 cycle hum and that he found 
it necessary to replace the power tube quite 
often because of burn -outs. 

"Naturally, I expected to find an exces- 
sive filament voltage, since the tubes were 
burning out, but everything checked okay. 
I noticed there seemed to be a tremendous 
amount of vibration, especially when the 
volume was set at maximum, so I checked 
over the audio transformers and the power 
supply. The trouble was soon located and 
proved to be a loose lamination in the 
power transformer, moving in unison with 
the 60 cycle current. Since this transformer 
was mounted close by the -45 output tube, 
the vibration literally `shook the Marnent to 
pieces'." 

Motorboating 

In the delicately -balanced, high -gain cir- 
cuits of today, even a minor variation in 
voltage constants may be enough to set up 
motorboating. Stewart J. Robinson, of 
Sacramento, California, checks up on this 
trouble in the Westinghouse WR -15 and the 
R. C. A. 78 and the R. C. A. 11. 

"Motorboating in these sets is generally 
due to oscillation in the preselector or first 
detector circuits, which may be caused by 
an open cathode bypass condenser or the 
fact that the rotating plates of the tuning 
condenser are not grounded by the forked 
springs -the latter condition occurring when 
the springs become dirty. Cleaning the con- 
tacts with sandpaper and bending to pro- 
vide greater tension will relieve this latter 
trouble. Of course motorboating in any set 
employing automatic volume control may 
often be traced to open condensers in the 
a.v.c. tube circuit or cathode condensers in 
circuits affected by the automatic volume 
control. And occasionally, in the models 
under consideration, motorboating results 
from incorrect alignment." (Probably over- 
correct alignment !-The Service Editor.) 

Pity the Poor Fuse 
The ordinary bowl -type heater element 

ranks a prominent place in the service kit 
of E. J. Alexander, St. Louis, Mo. In 
cases where repeated fuse blow -outs suggest 
power supply trouble, he hooks this heater 
element in series with the power line. It 
will usually pass enough current to operate 
the set, and, if a short -circuit or near short - 
circuit exists, the fuse will not blow. Also, 
the degree to which the heater element glows 
is fairly indicative of the short -circuited 
condition. 

Best Oklahoma Reception 
Mr. Robert Woods of Sand Springs, Okla- 

homa, sends in the following list as received 
there most reliably: XETE, W3XAL, 
HJ4ABB, W2XE, W8XK, EAQ, W3XAU, 
VK3ME, YV1BC, W9XF, VE9GW, FYA, 
W2XAF. 

Best Bets from Iowa 
Dr. A. E. Braley of the State University 

of Iowa, College of Medicine, writes us giv- 
ing the Best Bets for his location: XETE, 
FYA, GSF, DJB, W8XK, W2XE, W3XAL, 
HVJ, I2RO, DJD, GSE, GSD, CT3AQ, EAQ, 
VK2M, VK3ME, PRADO, HBL, OXY, 
DJC, HJ1ABB, HJ2ABA. Dr. Braley uses a 
home -made, two -tube a.c. receiver, consisting 
of a type -35 detector and one stage of 
resistance- coupled amplification. Built the 
whole set in about three months, winding the 
power transformers himself from parts he 
had laying around the house for years. He 
says the receiver cost him 40c in cash. Its 
looks are only fair, compared to other short- 
wave sets in town, but he claims to have 
several times more stations than most of the 
other receivers. 

RADIO NEWS FOR NOVEMBER, 1933 

THE "DEPENDABLE" 
New Model 303A 

TUBE TESTER 
Will Always Be Up-To-Date 

The Dopo..;. 

:ri d 
4ie 

,, n 
r 

ver ,:n 
OSA Tub Teeter has m 

e 
other featurer s,upUtmeds 

.ht 
'ah- nne u nlil 

D'Arsonenl moving coil meter-Tests olt tubes 

o 

í 

tu be@ rep 
eu inu 

l ' 

od 
iientifival!y- 

qirker and r Only w Icvor 
a.` Hai nmat te.0 molded ckets including large :0leI . 

re tiorsle :te nuslt, Ì g.er 
peond 

or al fier. in 
pilot 

ht compact. mud 
looting leatherette ram. 'ne cam. Complete $14.75 Knockdown Kit with instructions . . . tP 

PRICE 
ONLY 

$18 75 

lu tuta 
Dealers 

and 
Service- 

men 

List $'33 

New Model 401 MULTITESTER 
VOLTMETER- ORMMETER-M ILLIAMMETER 

Ir..I:el.. d:01. 
t: 

t ., - ,S1II-: 

. 
. 

- 

I.de, 1,. id 'flnlevRm 
m I.. a .r,,,,, ... lector Swith--D,r.mu..,, 

s20 A,., b. - 1 rn -L1 1O 
.,,:l :,l.l :, rii . -k. Irrun Efe F,r.e S15 net 

RADIO CITY PRODUCTS CO. 
Dept. RN 48 West Broadway New York City 

RADIO 

ELECTRICA 

AUTOMOTIVE 

HARDWARE 

AT sâ.,t,z 

PRE -INFLATION P CES 
626 N BROADWAY 

NEW YORK, N. Y. 

WHOLESALE MERCHANDISERS, Inc. 

Get started now and 'build up" 
with this New World -amazing 
industry, TELEVISION! Learn 
modern theory and practice at our 
government licensed experimental 
broadcasting station W I R A L. 
Finely equipped studios and lab- 
oratories. Students given certified 
service record on elaborately 
equipped. modem, up - to - date 
transmitter and control room. 
'Training qualifies for radio -tele- 
phone operator's license 1st class. 
95% of grads passed to date. 
Practical experience In modem 
radio, television. disc and cath- 
ode- ray -medium and quasi -optic 
freq'Iendes. Thorough training 
unmatched elsewhere. Placement 
bureau for grads. Fine location 

leasing 3 top floors Succour`'@ tallest skyscraper. 
Limited classes. Full Information to men over 17. 

FIRST NATIONAL TELEVISION, Training Div. 
9011 Power fa Light Bldg., Kansas City, Me. 

GET YOUR FREE 
SUPREME MODEL 333 

Set :Inalym'r and Resistance Tester 

Given with purchase of NATIONAL UNION 
RADIO TUBES. Small deposit. For details write 

NATIONAL UNION RADIO CORP. OF NEW YORK 
400 MADISON AVE., N. Y. C. 
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PRECISION H. F. PARTS 
for Amateur, Experimenter and Constructor 

AC SW58 RF TUNER COIL S. TUBE SOCKETS 

es 
i N:LTÌ L .e n.,I. I-... 

tilr ,rkets. Jr+i_li 
,:ab hm short-0110 'lll redire Inz;es st lhi>"p.li` dnu imo Made p. ade ,rini 

e 
III 

nh'nt 

Irx. 

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 Isei- 
iantitc Stator insulation. no shorted turns. 
constant impedance rotor- connections to 
eliminate crackle and noise, mechanical 

rigidity and electrical stability. Full). 
listed in Catalog No. 220, 

E SC0.IPIIVE 
PRICE LIST 

BULLETIN 
NO 110. 

To those who prefer TRh, the 
ACS\V -58 offers extremely low 
background noise and high usable 
sensitivity, together with unequalled 
flexibility and ease of control. The 
thoroughly engineered circuit em- 
ploys live tubes with push -pull out- 
put. A D.C. model. Type S \V -34, is 

also available. 

Wpó PQII1AL 
RADI 

AIR -DIELECTRIC 
SHIELDED PADDING 

CONDENSER 

.\Im,st as ,mall as a wal- 
nut, the NATION AI. 
Air Dielectric Padding ('on 
denser is designed to replace 
the inefficient mica conden - 
ers commonly used. Isolas 
tits insulated, and thon 
oughly shielded, it occupio. 
a space IN inches in di 
:meter and IN inch high. 
I t is described on face I S of 
the General Catalog N'. !o 

6 i 
O T N S I 

B v 1" 7 - 
, 

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. ; and 6 -prong 
models. Fit NATIONAI. 
sockets. 

FB -7 SHORT -WAVE SUPER 
\\'heo ml eta. th,. Fit-[ ,ill n,lrt 

ml uln IGi.t..\, ,-nthr .hntl-w:nrtaqurhelervelyto, 
ha. I,.omo,. .,i ppo.ar nn onI> wilh 

' 

itliubed 

t tnu ,, I,,r t,Ie.tu it dr.ignrd- hut 
th,ntn,a,,nlit,n,ha-t li.trn,.r.u ehrrr. l\, 

,Pf hieli-_aht ai,i,.rvic inn :,h'LF. tmditi, ,I high . .aili,it, 
, t la. tlliV 

high 
ic'nnt. 

PRECISION TYPE N 
SHORT WAVE 

DIAL 
(Jut ph,., -,. "Precision 
Il igh Frequency Dial," describes 
the character and purpose of this 
thoroughly engineered product. 
"Precision," because, f its accuracy 

\ makes tuning easy Bowl caLbration 
authoritative. and "High Fry- 
gurney' because every detail has 

been designed to tit it for this most 
difficult service- Thoroughbred in appear nee as well as 
action, it will improve the appearau:c of your receiver as 
much as it will impure the acne of i ur uatunrter. 

FRONT- OF- PANFL.CHAP GE 
COIL FORMS AN. SOCKETS 

Bring your short-wave receiver up 
to date with coils wound on 
NA'l'IONAl. Regular and limn) 
Spread ('oil -Forms with grounded 

and shielded cast -octal handles. :utd built -in airdiele'. 
trie padding condensers as used in Fl-7 and FBA 
Receivers. These forms are made to fit the NATIONAL 
special 6-prong front -o fpanel , it . ,cket with alumimmm 
shield and external terminal 

TYPE R100 
RF CHOKE 
And complet- 
ing the NA- 
TIONAL 
line of High 

Performance R.P. 
Chokes. the type R -IOu ;- 
particularly effective t 

short-wave- receivers. R.,. 
123 milliampere:. ' 

ntillihcnries. 511 aluns 11.1 . 

resistance. 

SEND COUPON 
TODAY 

blip tic c 
y 

It ty. 
will Iring the NATIONAL 
General Catalog No. 220, 
containing complete infor- 
mation and prices on Na 
ritual radio prndncts. 

NATIONAL COMPANY, INC., 61 SHERMAN STREET, MALDEN, MASSACHUSETTS 
Gentlemen: Please send me your new 1933 -34 catalog No. 220, giving prices and particulars of N: \TIONAI. 
RADIO PRODUCTS. I enclose 6c in stamps to cover mailing costs. 

Name Address RN -I I -, 1 
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Eï Never Seen Equal 
"Logged several Central 
American and Mexican sta. 
ten.. short and long wave. 
Get FY A. France. Never 
seen anything :o equal this 
new Midwso-16 for t 
fidelity and consistent.r 

q ittvity. " -T. N. St 
. A. ro It... h. Floridx. 

Beyond ExpegtatIons 
"You certainly know bow to 
build All -Wave Radios. I 

m pleased beyond all my 
expectations: have been lis- 
tening for two hours to GSR 
in England. 12120. and Pon - 
toise. France. " -Dayton li. 
Lasher, 261 Sylvan Ave.. 
Waterbury. Conn. 

No Other Set Compares 
The Midwest 16-Tube Ra- 

dio is all you said and more 
(a world -wide r e). I 
don't believe there is another 
set on the market today with 
the tone and selectivity of 
Midwest 16 -Tube Radio." 
-Mr. C. L. Girt!, 415 E. S. 
Grand Ave.. Springfield. Ill. 

Fine Results 
"1 am well pleased with the 
Midwest-16 and have bad 

fia results with it. some 
ay afternoon were 

listening to a Rugby game 
between Ireland and Eng- 
land. being broadcast from 
London. " -B. J. Hart. 41 
Weet St.. Cromwell. Conn. 

THOUSANDS ARE éristlsowm y OUR THIS g rom 
(2,0I I MEIERS) 

"VS 
3p , 

BREE 

WORLDBWIDE 
RECEPTION ! y 

uIDWEST startles radio world 
t by offering this 16-tube De luxe 
ALL -WAVE radio.. . finest development of its 
14 years of experience as leading radio manufacturer 
...at sensationally low price of only 449.50. Buy this 
bigger, better, more powerful, clearer -toned radio...direct 
from Midwest Laboratories... at a positive saving of 30% to 50%. 
Brings in broadcasts from stations 10,000 miles and more away. Gives 
complete wave length coverage of 9 to 2,000 meter (33 megocycles to 150 KC). 

This powerful, super -selective, radio has FIVE distinct wave bands ... 
ultra short, medium, broadcast and long ... putting whole world of radio 
at your finger tips. Now listen in on all U. S. programs...Canadian, 
police, amateur, commercial, airplane and ship broadcasts...and world's 
finest stations as: DFA Nauen, German' -REN, Moscow, Russia -EAQ, 
Madrid, Spain -12R0, Rome, Italy- VK2ME, Sydney, Australia. Never 
before so much radio for so little money. Don't buy any radio until you 
learn about this greatest of radio values. Send today for money -saving facts! 

40 NEW 1934 FEATURES 
Try this Midwest radio... in your own home...for thirty days 
before you decide. See for yourself the 40 new 1934 features 
that insure amazing performance. For example- Automatic 
SELECT -O-BAND (exclusive with Midwest), simplifies short wave 
tuning, instantly pointing out the wave length of the station. 
Other features include: Amplified Automatic Volume Control, New Type Tubes. 
16 Tubes, Balanced Unit SuperheterodyneCircuit,Velvety Action Tuning, Super 
Power Class"A" A mpli fier, 29TunedCircuita, New Duplex- Diode -IIigh Mu Pen- 
tode Tubes. No-In:age Heterodynes. Full Rubber Floated Chassis, Variable 
Tone Blender, Centralized Tuning. 7 EC Selectivity, New Thermionic Rectifier, 
Totally scientifically shielded (coils and switch cat acombed)etc. These and many 
additional features are usually found only in sets selling from $100 to 8150. 

NEW STYLE CONSOLES 
The new. big Midwest cata- 
log shows a complete line of 
beautiful. artistic, de luxe 
console, ... In the new mo- 
dernistic designs and 
priced to save you 30r; to 
50'F. Hand made by Mas 
ter Craftsmen, they lend dis 
unction and dignity to any 
home. Mall coupon today. 

WORLD'S GREATEST 
RADIO VALUE 

TERMS 
AS LOWAS 

DOWN 
$op 

DEAL DIRECT WITH LABORATORIES 

E 
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 amar 
iugly low prices. No middlemen's profits to pay! 
You save from 30% to 5O' when you buy direct 

from Midwest Laboratories - you get 
30 days FREE trial- as little as 85.00 .n 
down puts a Midwest radio in your V r 
Iwnie. Satisfaction guaranteed or your 

' money back ! FREE catalog shows sen- 
sational radio values. Write TODAY! 

Sign and mall coupon ... or, send name and address on postal card... NO W! 

R 

MIDWEST RADIO CORP. 
DEPT. 304 - CINCINNATI, OHIO, U. S. A. 

Established 1920 Cable Address Miraco. ABC 5th Edition 

// 
w/fd 
New 

De /uxeAuditorium Type 
SPEAKER, 

We will send you copies of letters like those 
illustrated at top of page. They'll convince you 
that Midwest radios are sensational values! 
They prove you can order your Midwest radio 
by mail with as much satisfaction as if you 
were to select it in our great radio laboratories. 

RUSH THIS COUPON FOR 
AMAZING 30-DAY FREE TRIAL 
OFFER AND NEW 1934 CATALOG 

MIDWEST RADIO CORP., 
Dept. ìO4 
Cincinnati, Ohlo. 
Without obligation on my part send 
me your new 1334 catalog. and com- 
plete details of your liberal 30-clay 
FREE trialoffer, Thials NOT an order 

Name 

Address. 

City 
t. 

AGENTS! 
Make Easy 

Extra Money 
Check Here r- 

- for Details 

...... _ State 
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