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p Bated 
By Popular Demand: 

"23 Lessons In Radio" 
FREE 

With 
5 Issues of Radio News. for $1 
HE response to previous advertisements offering this well -known, cloth -bound refer- 
ence book free with Radio News has been so gratifying that we are again repeating 

this special inducement: A free copy of "23 Lessons in Radio" with a 5 -month sub- 
scription for Radio News. Act now -the supply is getting low! 

Those just beginning radio training -young men needing a reference book containing 
the fundamentals of radio -more experienced men wanting dope on the essentials -all 
will find "23 Lessons in Radio" of special value. 

You -the readers of Radio News -have induced us to reoffer this book, and we 
are pleased to present it to you free with a short -term subscription. 

A Foundation for All Radio Men 
All radio men know the tremendous value of a good background in this field. 

To be well grounded in the first essentials is the kernel which develops success! 
"23 Lessons in Radio" furnishes this background. It is written in clear, concise 

language and contains innumerable illustrations, charts and schematic diagrams. Just 
for example, the first few lessons are an exposition of radio principles, and they tell 
how to build, step by step, a complete 5 -tube radio receiver. Later lessons include 
instructions for building a short -wave converter for this same receiver. 

There is a chart explaining the standard radio symbols used in schematic diagrams - 
a chart of the International Morse Code -and a thousand other things which make this 
book a thoroughly comprehensive training for the radio set builder, the experimenter, 
the service salesman and the dealer. 

What Do You Want to Know About Radio? 
Here are a few of the subjects covered in "23 Lessons in Radio ": -Elementary 

radio theory; -How the detector tube works ;-Construction of a 2 -stage audio -frequency 
amplifier ;-How the radio -frequency amplifier works ;-How to build a short -wave con- 
verter which enables you to listen to police reports, amateur stations, and other short 
wave stations ;-Principles of transmitting and receiving;- Standard radio symbols; - 
How to build a 3 -stage resistance coupled audio -frequency amplifier ;-Breaking into the 
amateur game; -How to build a code test outfit; -Circuit, constructional and operating 
details of a low -power transmitter ; -How the vacuum tube works ; -How to analyze 
receiver circuits ; -and many other outstanding radio features. 

Take Advantage of This Special Offer 
"23 Lessons in Radio" is not for sale anywhere! But, by subscribing to Radio 

Ne'zvs for a period of 5 months at the special price of $1 you will receive this great 
book free! Simply fill out the coupon below and send it to us with your remittance of 
$1. We will immediately mail you a cloth -bound copy of "23 Lessons in Radio" and 
your first issue of Radio News. 

Mail This Coupon Today For Your Free Copy! 

RADIO NEWS 
222 W. 39th St., N. Y. C., N. Y. 

Enclosed please find $1. Send my copy of "23 Lessons In Radio" by return mail and 
enter my subscription for the next 5 issues of Radio News. If renewal subscrip- 
tion check here O. 
Name. 

Address 

Are you a Serviceman Engineer 
Dealer Experimenter 

Radio Technician 
Canada and Foreign $1.50 

City State 10 
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Pioneer designer and custom -builder of 
superheterodyne all -wave radio re- 

ceivers of superior quality. 

After all, the supreme test 
performance is made in the 
hands of owners. Here are a 
few of hundreds of letters 
on file in our laboratories: 

Venezuela and Germany in Minnesota 
The following foreign stations being received at present: 

FYA, Pontoise; GSA, Daventry, England; EAQ, Madrid, 
Spain; YVIBC, Caracas, Venezuela; VK2ME, Sydney, 
Australia; DJB, Germany and CMCI, Cuba. 

L. C. Melville, 
Minneapolis, Minn. 

A Real DXer Reports! 
My Scott DeLuxe Allwave Receiver has certainly pulled in 

the stations. I have only had the set a little while and have 
pulled in 225 stations on the broadcast band from all over the 
North American Continent. I have received 86 stations on the 
short waves of which 62 have been foreign stations. On Feb- ruary 12 and 13 I received 27 foreign stations (short waves) 
of which nearly all were regular broadcasts with good loud 
speaker volume. In all I have received 20 different countries 
to date. The tonal Qualities are the best. The sensitivity and 
selectivity cannot be beaten. 

J. F. Luttmann, 
Milltown, N. J. 

Geta Sweden on West Coast 
My set brings in stations other sets don't even show are in the air. 
I have a log of over 750 in all states and around 15 foreign 

countries. On my log I have Motala, Sweden, which I think 
is extremely good from the West Coast. 

Charles Maylone, 
Placerville, Calif. 

England and Spain Every Night 
Have received both England and Spain every night for 

two weeks. I get them with plenty of volume. 
Solomon Ford, 

Toledo, Ohio. Results in Bad Location 
I made it my point to try for VK3ME Australia and picked 

them up at 7:45 and held them to 9:00 A.M. Sunday morning 
April 2, 1933. I certainly am more than convinced that your receiver is the only one that I have seen that will do as you 
said. Also tuned in the following stations with good results, 
considering the cloudy and unsettled weather conditions, and 
my locality in which I am surrounded 
byall kinds of electrical machinery.The 
stations I have received are VK3ME, 
Australia; Rabat, Morocco; Pontoise, 
France; Germany, England, and 12RO, 
Italy. 

Mr. Fred L. Roenbeck, 
Chester, Pa. 

This receiver gives clear, loud- speaker 
reception from stations 10,000 miles or 
more distant. It covers the entire wave 
band between 15 and 4,000. meters. . 

But this is no longer a distinction. Many 
receivers are able to tune in, with more or 
less regularity, short wave stations from 
foreign lands. Now it is not what an all - 
wave receiver can do ... but how it can 
do it! 

All automobiles have motors, wheels, 
frames, fenders, etc., regardless of price. 
Practically all radios have the same general 
line -up of component parts. The factors 
that make for superiority in motor cars or 
radios are scientific precision, highest qual- 
ity parts, rigid inspections and tests and 
careful hand workmanship by highly 
skilled technicians. When quantity- produc- 
tion demands speed and more speed there 
must be a sacrifice of these qualities. You 
can get them only in a custom -built receiver. 

The SCOTT ALL -WAVE Deluxe is 
quality custom -built in one of the most 

E. H. SCOTT . RADIO 

completely and modernly- equipped radio 
engineering laboratories in the land. Con- 
stant and gruelling tests, both in the lab- 
oratory by scientific instruments and by 
reception tests carried on in various parts 
of the world, maintain its quality. 

The ultimate result is a vastly superior 
instrument. It demonstrates its ability not 
only by startling ,reception of far -away 
foreign stations on both the broadcast and 
short wave bands, but by consistently finer 
reproduction of programs from domestic 
broadcasting stations. Tone fidelity in the 
SCOTT ALL -WAVE Deluxe convinces 
the ear of actuality . . . laboratory tests 
prove its variance from actuality undetect- 
able by the human ear. 

No claim for SCOTT superiority is made 
without positive supporting evidence. It 
will be a pleasure to furnish you with 
these PROOFS, its moderate price and all 
other information regarding this radio that 
has won the title of "The World's Finest 
Receiver." Simply mail the coupon below. 

LABORATORIES, INC. 
4450 Ravenswood Ave. Department N -103 Chicago, Ill. 

"The Fine Things 
are Always Hand Made" 

A super -fine receiver deserves 
housing in a cabinet of com- 
parable merit. Here is one of 
the many distinctive and ex- 
clusive designs in consoles 
created for the SCOTT ALL - 
WAVE Deluxe. This is the 
Westerly Grande Model, in 
rare and exotic woods patterned 
in a theme moderne. 

E. H. SCOTT LABORATORIES, INC. 
4450 RAVENSWOOD AVE., DEPT N -1o3, CHICAGO, ILL. 

Send me, without obligation, PROOFS of the superiority of SCOTT ALL -WAVE Deluxe 
performance and tone together with price and complete details regarding its laboratory - 
construction, etc. 

Name 

Address 

City State 
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NOT JUST 
WORLD -WIDE RECEPTION 

BUT CLEARER, STRONGER .. REALLY ENJOYABLE 

13.570 meters, strictly one dial. Interstation noise suppressor, 10 watts undistorted output and giant theatre speaker four times as efficient as ordinary speakers. Sensitivity less than one -half microvolt. Selectivity - absolute 10 k.c. Each set logged on three foreign stations before shipment. 

Creative genius is never content with things as they are. Ahead some- where there is always a brighter goal that would antiquate all previous achievement. 
McMurdo Silver is never satisfied with radio as it is. His official record of 40 previous major advancements in the reception art, bears witness to this simple but glittering truth. His standing in the highly exclusive field of engineering research, and his thousands of followers testify to the worth of his leadership. It would hardly seem probable, therefore, that Mr. Silver would offer his Masterpiece unless it could readily demonstrate an unmis- takable superiority over anything else available. And it would be absurd to assume that Admiral Byrd would select two Masterpiece receivers for his forthcoming Polar expedition, unless he, too, knew that the Masterpiece was the best he could get. 

YOUR EARS WILL QUICKLY PROVE 
THE CORRECTNESS OF THESE FACTS 

The story of any receiver is conclusively told by engineering curves plotted of its sensitivity, selectivity, fidelity and signal -to -noise ratio. The sensitivity curve of the Masterpiece shows that this receiver will give you louder and clearer reproduction of transoceanic reception than any other receiver you can buy. And your own ears will instantly bear this out on London, Paris, Berlin, Madrid or any of the other far -off stations the Masterpiece so easily receives. The signal -to -noise ratio curve of the Masterpiece shows clearly that this receiver will give you 10,000 mile reception over and above a lower noise level than has ever been reached before. Your own ears will readily bear this out too. The fidelity curve of the Masterpiece, as compared to the fidelity curves of other receivers, shows the Masterpiece to be responsive to a wider range of frequencies at all degrees of volume. And no critical ear is required to discern the difference as poured forth from the Master- piece speaker. The selectivity curve of the Masterpiece shows that this receiver is exactly as you wish it to be; namely, capable of distinctly separating all channels. 

10 DAY TEST OFFER 
LETS YOU PROVE THE MASTERPIECE TO YOURSELF 

The Masterpiece is unconditionally guaranteed to satisfy you, or your money back instantly . no questions asked. All of which means that you can order the Masterpiece for 10 days test' without risking a dollar. In that time you can compare the Masterpiece to other receivers and thereby see for yourself why McMurdo Silver has earned international recognition as an engineering leader. The coupon will bring you the full technical story of the Masterpiece. 

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

McMurdo Silver, Inc., 1733 Belmont Ave., Chicago, U. S. A. 
Send me full technical information of the Masterpiece. 
Name 

Street 

Town State 

McMurdo Silver 
who is officially credited with 40 

major radio advancements 

1. First practical and popular superheterodynes in the world -1923. 
2. First portable superhetero- dyne-6 °x8"x12 ° including 

batteries -1923. 
3. First practical and popular 

really portable superhet - 
1924. 

4. First all wave t.r.f. receiver -1925. 
5. First all wave superhet, 15 to 3000 meters -1925. 
6. First high quality audio transformer with 5000 cycle cut -off -1926. 
7. First selective power- supply 

filter -1926. 
8. First popular one dial t.r.f. 

receiver kit -1926. 
9. First short wave receiver - 

1926. 
10. First plug -in coil short wave 

receiver -1926. 
11. First B power unit to use 

glow voltage regulator tube -1927. 
12. First shielded all wave 

superhet, 15 to 3000 meters -1927. 
13. First shielded 200 to 3000 

meter t.r.f. receiver kit - 
1927. 

14. First. shielded t.r.f. receiver 
kit -1927. 

15. First screen grid t.r.f. re- 
ceiver -1927. 

16. First screen grid shielded 
superhet -1927. 

17. First single unit shielded 
i.f. amplifier unit -1927. 

18. First tuned i.f. amplifier unit -1927. 
19. First shielded A.C. t.r.f. receiver kit -1927. 
20. First A.C. superhet -1927. 
21. First popular high quality 

push -pull audio transform- 
ers -1927. 

22. First portable A.C. public 
address amplifier -1928. 

23. First one dial, five tuned 
circuit t.r.f. receiver -1928. 

24. First receiver to use four 
screen grid tubes -1928. 

25. First tuned audio trans- formers eliminating hyster- etic distortion -1928. 
26. First audio transformer for screen grid tubes -1928. 
27. First generally available rack and panel public - address systern -1929. 
28. First A.C. screen grid re- 

ceiver -1929. 
29. First band selector receiver -1929. 
30. First screen grid power de- tection -1929. 
31. First receiver having now universally used practical 

tone control -1929. 
32. First A.C. short wave re- 

ceiver -1929. 
33. First R.C.A. licensee to announce superhets -1930. 
34. First midget superhetero- 

dyne -1930. 
35. First 15 to 550 meter re- 

ceiver not to use plug -in 
coils -1931. 

36. First dual tone control sys- 
tem -1931. 

37. First receiver to use vario- 
mu or super control screen 
grid tubes -1931. 

38. First 16 to 550 meter super- 
het with single accurately 
calibrated dial -1932. 

39. First regular broadcast 
superhet to also be able to 
get police calls -1932. 

40. First "Class A prime" high 
quality audio power am- 
plifier. 

TESTIMONY AGAIN PROVES LEADER- 
SHIP OF SILVER ENGINEERING 

OFFICIAL REPORT SAYS, "BEST" "Possibly with our letterhead identifying us as an experimental laboratory, it might be well to mention that we are not interested in the sale or advertising of any make of radio. At present we are interested in preparing data relative to intermediate, short wave and ultra short wave reception as affected by vari- ous conditions :daylight and darkness, humid- ity, barometrical pressures, etc. with different types of antennae. Naturally we must have instruments built to the highest laboratory standards of selectivity, tone,sensitivity and, above all the receiver must be versatile. 
We find the new MASTERPIECE the best receiver that we have purchased or used. Since reception of distant and local stations primarily interests the layman it is well to mention that receivers employing a multiplicity of controls and trimmers, dial calibration, not understood by the average person are playthings in a lab and in most cases useless to the average listener. THE MASTERPIECE is simplicity itself -All anyone has to do is pick out a station from any broadcast listing either broadcast or shortwave, take the first two figures of its assigned wave and tune in the station. Although perhaps a slightly lengthy testi- monial, let us divide the remainder of this communication into three parts covering broadcast, short wave and DX code recep- tion. We will furnish proof of reception and remember we are within a radius of 40 miles of the most powerful broadcasting stations in the world including code transmission. 

1. Bdcast 
WMCA,oaWEAF50 WOR,O WJZ, WGY, WEED, KDKA, WBZA, WPG, WRVA, WOV, WCAU, WINS, WCAD, WODA, WEAN, WEVD, WHK, WOKO, WJSV, WNBF, WABC. 

2. Short wave. 1 Australia; 8 England; 4 France; 4 Germany; 1 Siberia; 5 Canada; 
1 Africa; 2 Italy; 5 South America; 1 Switzer- land; 1 Denmark; 1 Costa Rica; and 1 Spain, etc. 

3. DX signals from every country in the world can be copied. 
Broadcast at night. It is impossible to list all broadcasting stations heard but out- standing performances such as 1000 watt stations 1/50 the power of KFI Los Angeles coming in with good volume, i.e., KFOX, KFPY from California. Havana, Cuba, Mexico City, Del Rio and stations all over Canada. H. B. Miles, 

17 Lenox Place, Middletown, N. Y. 
"FROM" R.C.A. "Before me is your recent letter with numer- ous testimonials of the wonderful results enjoyed by MASTERPIECE owners. Frankly, I see no excuse for anything but the best in a receiver designed by you. This, I explain by saying that in my twelve years of close relationship with every type of re- ceiver and transmitter the name McMurdo Silver is frequently mentioned. When I studied and trained with R.C.A. your name was often mentioned as aforemostauthority on superheterodyne tuner design." 
M. O. C., Los Angeles, Calif. 

EXACTLY AS PROMISED "I cannot say too much in praise of the MAS- TERPIECE. My set arrived safely March 3rd and I set it upon the table for a tryout. The tone is excellent and the selectivity is wonderful. I did not have the time to proper- ly install the set until Sunday, March 5th when at 3:30 P.M. all was ready -and right off the handle I tuned in EAQ with more volume than we could use. This was using the comparatively short indoor aerial. The reception was remarkably clear and free from static. Later on I received the same station with the squelch tube in but, of course, at times the signal 'went out.' Germany was also received in the after- noon and át 9:45 P.M. (EST) Germany was picked about 6000 kc. and the German elec- tion returns were heard clearly. 
To cap the climax I got up early today and at about 6:30 A.M. after some juggling I received VK2FC at 10520 kc. right on the button. This is Sydney, Australia. Forgot to say that Saturday, March 11th (on the short antenna) I picked up England with good speaker volume and received the news of the California earthquake at 6:20 A.M. Also one of the ambitions of my radio ex- perience was realized. I heard Big Ben' in London strike by direct reception. 
I consider your net the finest piece of radio work in the world -if the station is on the air the MASTERPIECE will get it. 
I thank you for the personal interest you have taken in my set and have followed your advice with great success. Again I repea that I am absolutely satisfied . . all expec tations have been exceeded. So I look at the tuner and say 'baby -you can bring them in. Best wishes for you and the MASTER PIECE." G. F. B., Bridgeport, Conn. 

You are invited to visit our new, 
greatly enlarged laboratories and 
demonstration rooms -made possi- 
ble by the world -wide acceptance 

accorded the Masterpiece. 

1 
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Broadcasting Stations employ trained men con- 
tinually for jobs paying up to $5,000 a year. 

RADIO NEWS FOR OCTOBER, 1933 

1 WILLTRAINYQU AT HOME 

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

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

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

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

Many Make $4O,6O,75 a Week 
in Rad io - -the Field With afulure 

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

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

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

Many Radio Experts Make $40, $60, $75 a Week 
In the short space of a few years 300,000 Radio jobs have been created, and 

thousands more will be macle by its future development. Men with the right train- 
ing -the kind of training I will give you in the N.R.I. Course -have stepped into 
Radio at 2 and 3 times their former salaries. Experienced 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 instructions, which you should master quickly, for doing 28 Radio jobs common 
in most every neighborhood. Throughout your Course I will show you how to do other 
repair and service jobs on the side for extra money. I will not only show you how to do 
the jobs but how to get them. I'll give you the plans and ideas that have made $200 to 
$1,000 a year for hundreds of fellows. G. W. Page, 110 Raleigh Apts., Nashville, Tenn., 
writes : "I made $935 in my spare time while taking your Course." My book, "Rich 
Rewards in Radio," gives many letters from students who earned four, five, and six 
times their tuition fees before they graduated. 

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

a year. Radio manufacturers employ testers, inspectors, foremen, engineers, service men, 
buyers and managers for jobs paying up to $7,500 a year. Radio dealers and jobbers 
(there are over 35,000) employ service men, salesmen, buyers, managers and pay up to 
$100 a week. There are hundreds of opportunities for you to have a spare -time or full - 
time Radio business of your own -to be your own boss. I'll show you how to start your 
own business with practically no capital -how to do it on money made in spare time while 
learning. My book tells you of other opportunities. Be sure to get it at once. Just 
clip and mail the coupon. 

I HAVE STARTED MANY IN RADIO AT 2 ANS 3 TIMES 

$400.00 
Each 

Month 

"I spent fifteen years as traveling 

salesman and was making good 

money but could see the opportuni- 

ties in Radio. Believe nie, I am - 

not sorry, for I have made more 

money than ever before. I have 

macle more than $400 each month 

and it really was your course that 

brought no to this. I can't say too 

much for N.R.I. " -J. G. Dahlstead, 
Radio Sta. ETA, San Francisco, Cal. 

$800.00 
In Spare 

Time 

"Money could not pay for what I 
got out of your course. I did not 

know a single Using about Radio 

before I enrolled, bit I have made 

$500- in my spare time, although 

my work keeps nee away from home 

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

Every word I ever read about your 

course I have found true. " -Milton 

I. Leiby, Jr., Topton, Pennsylvania. 

Chief 
Engineer 

Station WOS 

"I have a nice position and am 
getting a good salary as Chief En- 
gineer of Radio Station WOS. Be- 
fore entering Raclin, my salary was 
barely $1,000,00 a year. It is now 
$2,400.00 a year. Before entering 
Radio, my work was, more or less, 
a drudgery -it is now a pleasure. 
All of this is the result of the 
N.R.I. training and study. You got 
me my first important position." 
-H. H. Lance, Radio Station WOS, 
Jefferson City, Missouri. 
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.Act Now - -- Mail Coupon Below 
for Free Book of Facts and Proof 

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

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

Talking Pictures, Set Servicing, 
Broadcasting 

I'll give you more training than you need to get a job -I'll give 
you your choice, and not charge you extra either, of my Advanced 
Courses on these subjects -(1) Television, (2) Set Servicing and 
Merchandising, (3) Sound Pictures and Public Address Systems, 
(4) Broadcasting, Commercial and Ship Radio Stations, (5) Air- 
craft Radio. Advanced specialized training like this gives you a 
decided advantage. 

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. 
Tlie resources of the National Radio Institute, Pioneer and World's 
Largest 1-Tome -Study Radio School, stand behind this agreement. 

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

is free to any resident of the U. S. and Canada 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, better- paying work. It 
tells you where the good Radio jobs are, what they pay, how you can 
quickly and easily fit yourself to be a Radio Expert. The Coupon will 
bring you a copy free. Send it at once. Your request does not obligate 
you in any way. Mail coupon in envelope or paste on pastcard. ACT 
NOW. 

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

Washington, D. C. 

FORMER PAY 

Experienced 
Radio Man 

Praises 
N.R.I. 
Course 

"Before taking your course, I had worked 
at Radio for over seven years, doing 
Quite a hit of servicing, but I realized 
that I was in need of better training. 
From the first lesson on I began to un- 
derstand points that had had me wonder- 
ing. The course has taught me what I 
could not have learned otherwise and I 
would not take many times the price it 
has cost me, for the knowledge I have 
gained. In a period of nine months, I have 
made at least $3,500. " -C. J. Stegner, 28 
So. Sandusky St., Delaware, Ohio. 

Special FREE Offer 
Act now and receive in addition to 
my big free book, "Rich Rewards in 
Radio," this Service Manual on 
D. C., A. C. and _ Battery Operated 
sets. Only my students could have 
this book in the past. Now readers 
of this magazine who mail- the coupon 
will receive it free. Overcoming 
hum, noises of all kinds, fading sig- 
nals, broad tuning, howls and oscilla- 
tions, poor distance reception, dis- 
torted or muffled signals, poor Audio 
and Radio Frequency amplification 
and other - vital service information 
is contained in it. Get a free copy 
by nailing the coulion below. ACTs.. 
NOW. 

SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra Charge 

Jfy Course is not all theory. I' show you how to use my special Radio equipment for Conducting experiments and building circuits which illustrate important principles used in such well -known sets as westinghouse. Gen' eral Electric, Philco, R. C. A., Victor', Majestic and others. You work out with your own hands many of the 
This 50Y5Ó method of utrai Ling makes 

learning at 
home easy, interesting 
fascinating, 

a+l,.,.... .. i ntensell. 
.._ practical, 

for Clip mil Mail VO1for 
FREE INFORMATION 

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

(PLEASE PRINT PLAINLY) 

Naine Age 

Address 

City state 

- - - ---- ttM» 
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The Editor 
ANUMBER 

of our readers may feel 
surprised to see the words Short 

Wave included in the title of this 
month's magazine. But this is not sur- 
prising, when the history of the short 
waves is examined, for the short waves 
have actually become, during the last 
two years, the greater part of radio. The 
technical reason for this is that although 
the average layman has become used 
exclusively to the broadcast band, in- 
cluding the frequencies of 1500 kilo- 
cycles (200 meters) to 540 kilocycles 
(555.2 meters), the short -wave bands 
below 1500 kilocycles include usable 
wavelengths thousands of times as great 
in number. In other words, the short- 
wave band now utilized for short -wave 
broadcasting, aviation, police, television 
and amateur transmissions from 20,000'.° 
kilocycles (15 meters) to 
1500 kilocycles (200 meters) 
contains 1850 transmt.-i n 
channels, all 10 kilocycles in 
band width, as against only 
97 channels for the regular 
broadcast band. This is ap- 
proximately 19 times the 
number of wavelengths. And 
if we consider also the ultra - 
short -wave bands from 6,- 
000,000 kilocycles (5 centi- 
meters) upward to 1500 kilo- 
cycles (200 meters) there are 
599,850 channels available or 
approximately 6184 times the 
number of channels on the 
broadcast band. 

In the possibilities of these 
short waves for distance re- 
ception, as well as for local 
usage for short -distance 
transmission on the ultra - 
short waves, are thus some- 
thing that interests everyone 
from the broadcasters to the 
listeners, including government officials, 
engineers and technicians, scientists, ex- 
perimenters, servicemen and the people 
who actually do the puttering around 
with their own receivers. 

Thereiore, in order to bring to the 
attention of the multitude of new re- 
cruits to the radio game through the 
short waves, we have added these words 
to our cover and are also incorporating 
all the short -wave articles in the maga- 
zine in a short -wave section that will 
be found this month in the front of the 
book. 

Who discovered the short waves? 
This is a question that has often been 
asked, and the credit probably should 
go to Heinrich Hertz, that great re- 
search worker who first demonstrated 
the properties of radio waves. In his 
experiments he actually used very short 
waves for transmission and reception, 
although he did not put them to any 
commercial use. But it is to the radio 
amateur that the first widespread inves- 
tigation of the practicability and use of 
the short waves, for long- distance com- 
munication, is due. Being crowded to 
ever shorter waves, by the growing de- 
mands for -ordinary channels in radio 
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to You 
communication, he pushed his re- 
searches to the short waves and finally 
overcame the great problems involved 
to cover the world with a series of net- 
works, from hemisphere to hemisphere. 
The leading article in this issue tells an 
interesting story of one amateur sta- 
tion's struggle from a small beginning 
to fame. This story might be applied 
to thousands of other- amateurs who 
have, with very little power, been able 
to cover world distances in transmission 
and reception. 

* * * 

THE engineer today has to keep well 
informed on the short waves because of 
greatly increased activity in this field. 
The designer has new problems in de- 
veloping new transmitters and receivers 

THE short -wave DX fan has had to 
rely, up to recently, on just happening 
to pick up short -wave, long- distance 
broadcast reception as he twists his 
dials. Due to the new and exclusive 
service that RADIO NEWS is now offering 
in the DX Corner, listing the complete 
time schedule of short -wave broadcast 
stations throughout the world, any lis- 
tener, young or old, can determine at a 
glance just what stations are on the air 
in foreign countries or in any part of 
the world and on just what wavelength 
he has to listen for them. The high 
quality and authenticity of this service 
is vouched for by our Westchester Lis- 
tening Post, in which actual reception of 
these stations, during the times listed, 
is verified. No short -wave listener can 
afford to do without such a service 

as supplied exclusively by 
RADIO NEWS. 

A RUSSIAN PICTURE TRANSMITTER 
This apparatus transmits pictures from Moscow to Tashkent, 
Tadjikistan, in the government newspaper service. The 
illustration shows M. Delacroix examining a picture that 

has been received 

for this frequency band, both for com- 
mercial uses and for broadcast uses. 
RADIO NEWS will keep him well "up" on 
what is going on in this field. 

* * * 

THE serviceman, if he is to realize on 
the growing profits to be had from in- 
stalling and servicing short -wave equip- 
ment which will eventually become the 
main part of radio, for listener use, 
must keep up with the progress that is 
being made. An increased activity on 
the part of RADIO NEWS in this field 
will therefore add materially to the suc- 
cess and profits of our servicemen 
readers. 

* * * 

THE short -wave experimenter, who 
builds and experiments with new short- 
wave circuits, will find in RADIO NEWS 
the latest data on long- distance, short- 
wave receivers as well as simple sets 
employing the newest circuit principles 
and the latest type of tubes. RADIO 

NEWS will continue to cater to them in 
helping them with their problems and 
in giving them new designs to experi- 
ment with. 

* * * 

PROSPECTIVE short -wave set 
purchasers will find, listed 
monthly in RADIO NEws, at 
least one article describing 
actual tests made on the air 
on a new design of short- 
wave or all -wave set. The 
editors believe that such tests, 
listing actual results, is the 
best way in which the pro- 
spective set owner can deter- 
mine what kind of a set will 
best suit his needs. Curves 
and charts of performance 
mean little to him. What he 
wants to know are the results! 

* * * 

IN outlining this campaign 
of increased short -wave ac- 
tivity in the editorial section 
of RADIO NEWS, we do 

not mean in any way that the regular 
technical, developmental and educa- 
tional material will be dropped. This 
will be continued as usual in giving the 
latest information and general applica- 
tions of radio, newest researches, de- 
velopments in design, circuit work, new 
tubes, acoustics and electronics. We 
have always striven to give readers in 
each group at least one authoritative 
article in their field, on subjects of vital 
interest that alone will be worth the 
price of the copy in which it appears. 
This policy is being continued and we 
will be more than "choosey" in selecting 
these future articles for our readers. 

* * * 

AGAIN let us repeat our invitation to 
each and every reader to communicate 
with the editor, letting him know their 
individual wants in the way of articles. 
This has always been the way RADIO 
NEws has been edited -to give our 
readers what they want. 

* * * 

COMING over the editor's desk this 
month are a number of letters of inter- 
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est from readers the world over. A few 
excerpts follow: 

"Your new official program service, as 
compiled by Mr. Samuel Kaufman, is a 
very helpful feature to us and we are ex- 
ceedingly grateful to you for publishing 
it. Can you tell me if there is available, 
anywhere, a list of stations by frequency, 
call letters and location? Our hospital is 
equipped with earphones, at each pa- 
tient's bed, in addition to loudspeakers 
and consoles. Therefore, our radio op- 
erator caters to a variety of people. If 
there is such a compilation anywhere in 
the radio world, we would appreciate the 
favor if you would give us information as 
to where to get it." H. H. Anderson, 
Recreation Aide, Veterans Administration 
Hospital, Columbia, S. C. (A complete 
broadcast list of stations, such as you de- 
sire, is published approximately twice a 
year in RADIO NEWS.) 

* * * 

"SOME time ago I consulted your labo- 
ratory over a technical problem with 
which I had trouble and today I received 
your technical editor's reply giving me 
all the information required. I am writ- 
ing to thank you and your laboratory staff 
for your kindness in answering my ques- 
tions and to state that although I have 
only been a reader of RADIO NEWS since 
March, 1931, I have learned more about 
radio engineering from your publication 
than from any other magazine, either 
English or American, in the last ten years. 
I have one fault to find with the maga- 
zine, however, and that is that it is not 
published every week instead of every 
month. Otherwise there is nothing to 
touch RADIO NEWS. I am looking for- 
ward to the final installment of Mr. C. A. 
Johnson's article on Filters." F. Carter, 
Salford, Manchester, England. (The final 
installment appears in this issue.) 

* * * 

"GLANCING at the current number of 
the magazine, I see that `Mathematics in 
Radio' is returned to RADIO NEWS. Many 
thanks. Keep it up. I see that the RADIO 
NEWS Index is also included. This is 
good, as it sure does come in handy. The 
`Students Radio Physics Course' is going 
strong. Keep it that way. How about 
some more articles by James Millen on 
the ultra -short waves? Also how about 
an article on the latest technical news of 
television ?" Wendell Plunkett, Stilesville, 
Ind. (There is a television article of the 
sort you request in this issue.) 

* * * 

"I LIKE RADIO NEWS. Some years 
ago I used to be a subscriber, but I like 
it better than ever now. There is a 
world of good reading in it and it is just 
what we servicemen need to keep up with 
the latest in radio." Eden L. King, Ralls, 
Texas. 

c c ro 

AGAIN OBSOLESCENCE TAKES IT ON THE CHINI 

prptat-weirri 

A Yew WEBTON TUBE CHECKER 

NO 
LONGER is there any need for worrying 

about tube checker obsolescence. Again 
Weston has supplied the solution; provid- 
ing a design with 18 sockets, 11 of which 
are wired to test all of the present tubes, 
some 90 in number. The remaining 7 sock- 
ets are spares, and can be quickly wired in 
to test some fifty -odd additional tubes 
when and if these tubes appear on the 
market. 

Weston Model 674 Tube Checker is an 
"English Reading" tester -and is outstand- 
ing in its simplicity of operation. All refer- 
ence to or knowledge of tube characteris- 
tics is avoided. The operator simply follows 
the few concise steps indicated on the tube 
limit chart and correct indication is ob- 
tained in minimum time. 

Moreover, by means of the cathode leak- 
age button the testing of all cathode type 
tubes for leakage between cathode and 
heater is readily accomplished -and in the 
same socket used for regular tests on the 
tube. Independent checking of the second 
plate in all double plate tubes also is ac- 
complished simply by throwing a toggle 
switch. 

And there are many more outstanding 
features -a few of them listed on the right. 
They will explain why Weston Model 674 
is the outstanding value in tube checkers 
today. The coupon will bring descriptive 
circular RA. Weston Electrical Instrument 
Corp., 615 Frelinghuysen Ave.,Newark,N.J. 

WE S T N 
A 

- adio Instruments 

OUTSTANDING FEATURES: 
1. Attractive appearance - 

harmoniously finished 
in three tones of brown. 

2. "English Reading ". Ex- 
cellent readability. 

3. Simplicity of operation 
-no calculations neces- 
sary. 

4. Lowest obsolescence 
f actor. 

5. Tests second plates, all 
tubes - diodes, duplex 
and rectifier. 

6. Tests cathode leakage by 
simply pushing a button. 

7. Individual standard re- 
placeable sockets. 

8. Line voltage adjustment. 
9. No adapters required. 

Also, the new 
Weston Model 
673 Tube Check. 
er. Combines at- 
tractive appear. 
ance, good testing 
ability, and low 
price. Send cou- 
pon for descrip- 

tive bulletin. 

r 
IWeston Electrical 

Instrument Corp. 
1 615 Frelinghuysen Avenue 
INewark, N. J. 

Please send circular RA con - 
taining full information on 
Model 674 Tube Checker and 
other radio instruments. 

L 

Name 

Address 
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"From Small Beginnings" 
The original home -made regenerative receiver set -up is the first piece of apparatus to be 

used in the Philippine amateur station at Fort William McKinley. Notice -the low -loss 

antenna insulator, consisting of a round hole cut in the wall timbers with the antenna run- 
ning through the middle_ The long rod projecting over the table edge is a "remote control" 
running to the transmitting switch in another room. It consists of a bamboo pole roped 
on to the switch handle. This photograph was taken about ten years ago and shows 

Lieut. Roberts copying code 

fYA1tYA1fYíY11Yí YIlYA1mislbí`cRMi 1YíYßYA1IYílYA11rig11YrotYA4rigDYA11YíYIlacll/i111YCcRriI'1tYA1 rink 1 
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cA:Mrl7 H'UR `ÍADI0 
ON THE, 

SHORT WAVES 
An interesting narrative of the growth of a tiny station along the path 
to fame that epitomizes the development of the short waves by radio 
amateurs. Too great praise cannot be given to these natural researchers 
into the scientific hinterland for the success of short -wave communication 

AS it the buzzing of a 
mosquito? Was it my 
imagination? Or was it 
a radio signal from the United States, 7500 

miles away? 
The sun had already sunk into the Pacific, and a wel- 

come tropical breeze was providing its usual relief to a 
hot afternoon. A little wooden shack stood, on "Signal 
Hill," at Fort McKinley, not far from Manila. The 
crimson rays of . the afterglow of sunset threw colored 
sheets of light through large cracks in the wall. A gekko 
that had been raucously calling had "run down" and fin- 
ished his song with the last mournful "gek- o- o- o- o- o -o -o." 
When it stopped there was silence, save for the constant 
background of noise from 
millions of insects. 

I pressed the headphones 
closer to my ears. What a 
thrill. Here were dots and 
dashes, extremely weak, but 
partially readable by strain- 
ing the ears. At last I was 
able to'= make out the call let- 
ters of 6AWT, of San Fran- 
cisco, California. Today, 
7500 miles range and short- 
wave amateur communication 
between the Philippines and 
the United States is almost 
commonplace. But let us go 
back, for a moment, and get 
a picture of what it meant 
eight years ago. 

The story of KA -IHR starts 
in 1924, when the writer was 
ordered to duty in the Philip- 
pine Islands. At this time, 
200 meters was a wavelength 

By Haydn P. Roberts* 

*First Lieutenant, Signal Corps. 
U. S. A. 

QSL CARD 
Each of these cards hun 
a verification of reception 
teur transmitter KA -1HR 

still, in vogue, although work had 
been done on the 80 -meter band, and 
experimental work had been started 

at even lower wavelengths'. Don Mix was up north on 
WNP (Wireless North Pole), using about 220 meters, 
mostly. Amateur spark stations were still blasting the 
"ether," although "highbrows" had already been using tube 
sets. The amateur band was from 150 to 200 meters, but 
only those with "Z" licenses could use the whore band, 
and d.c. -c.w. was required. An "X" license was required 
for the use of waves below 150 meters, and "quiet hours" 
were quite the thing for everyone, from 8 to 10:30. p.m., in 
order not to interfere with the broadcast listener.: We were 
beginning to hear about "super" wonders being'petformed 

experimentally on low waves, 
and the 1924 -1925 season was 
looked forward to with great 
interest. 

Before leaving for Manila, 
the American Radio Relay 
League's headquarters at 
Hartford, Conn.; was visited, 
with a view of, getting a few 
ideas, or perhaps, some en- 
couragement on the idea of 
attempting two -way commu- 
nication with the Philippines. 
Mr. Hebert, well -known 
ARRL officer, stretched a 
string around his globe, from 
New York to Manila, to see 
how it looked. We, both 
shook our heads rather gloom- 
ily, and admitted that it 
looked like a pretty big order. 
I decided to try it, anyway, 
by relaying through Hawaii. 
However, a look at the great 
circle map showed that Seattle 
was just is close as Hawaii, 

S IN 1925 

g On the 'wall represents 
of signals of the ama 

from all over the world 

201 

www.americanradiohistory.com

www.americanradiohistory.com


202 RADIO NEWS FOR OCTOBER, 1933 

We had no licenses at that time, and 
a convenient call letter was used, making 
use of my initials; and since there also 
was no "prefix" assigned for the Philip- 
pines, the call letter PI1HR were used. 
My efforts were soon rewarded by a two - 
way contact with HVA, who informed 
me that I was transmitting on approxi- 
mately 80 meters. I sent him the first 
short -wave message out of the Philip- 
pines; he answered with the first to be 
received here. Finally several Australian 
and New Zealand stations were heard, 
and much energy was expended in calling 
them, but no results were obtained. 

About this time it was necessary for 
me to leave this experimental work for a 

few weeks, to make a radio reconnaisance 
of the Island of Luzon. Upon my return, 
I learned of wonderful things being done 
on wavelengths of 50 meters and below. 

A FAMOUS ANTENNA AND SHACK 
The illustration above shows the KA -IHR antenna 
and counterpoise. At right Staff Sergeant Cabiling, 
winner of the second Robert's CuP. inside the trans- 
mitter room at the amateur station Fort William 

McKinley, Rizal, P. I. 

and that Siberia, or even Alaska, would make a better 
relay point than Honolulu. Ten thousand miles, in 
those days, was DX that could hardly be hoped for. 

It was shortly after I had arrived in Manila when I 
learned that New Zealand had been contacted by 
6CGW and 6CBP, on about 150 meters. This was a 
distance of 6900 miles, and immediately my spirits 
were raised. However, they were quickly lowered again 
when I learned that there was no radio supplies that 
could be purchased there. A home-made variometer 
with attached tickler coil was constructed and hooked 
on to an Army VT -1 type tube, and this became the 
first tuner at KA1HR. With no way of measuring the 
wavelength covered, various sizes of variometers were tried, 
which undoubtedly covered the band between 100 and 250 
meters. About the only thing heard with this receiver was 
static, and plenty of that. 

Soon afterwards I met an American amateur, living in the 
Philippines, by the name of Fred Elser, who later signed 
PI3AA. Elser was the proud possessor of a Grebe 200 -meter 
receiver, and we decided we ought to try the "real" short -wave 
band of 75 to 80 meters wavelength, that we had heard so 
much about. We clipped off some turns and finally arrived at 
where we thought this band should be covered. We were re- 
warded in some degree by hearing station HVA in French 
Indo- China. Not so far, to be true, but at least encouraging. 
Hearing anything at all made my fingers itch for a transmitter 
with which to do some two -way work. Permission was re- 
ceived to remodel a long -wave, unserviceable Signal Corps 
field set, and soon the first short -wave signals were sent out of 
the Philippine Islands, on a band between 50 and 100 meters. 

A JAPANESE TRANSMITTING SET -UP 
This JILT'S transmitter and power panel often worked and 

visited by K.4-11112 

The home -made tuner was trimmed down some more, and 
another stage of audio -frequency amplification was added to it. 
Antenna coupling was improved and a new antenna erected, 
and finally I heard some sounds, as though some baby mos- 
quitoes were trapped in my headphones. 

Finally, 6AWT's signal was copied and read. It occurred 
to me that if I could hear him, he ought to hear me. The 
transmitter of IHR was therefor sliced down again, to the 
40 -meter band, and then began hours and hours of calling. 
Night after night this station called and called, but got no 
answer. Two other California amateurs were heard in the 
meantime, but neither could be worked. Everything possible 
was tried to increase both antenna and transmitter efficiency, 
in the meantime. 

The Army -Navy Radio "Battle" 
One night, while listening to 6AWT (and secretly cussing 

him out for not being able to hear me), my eardrums were 
nearly blasted by a screeching signal, on this band, calling 
6AWT. It finally signed NPO, and I knew that now I had 
competition, since NPO was the Naval station at Cavite, P. I. 
Gunner Durkee had been getting this set whipped into shape 
and finally had it on the air. Night after night we took turns 
giving 6AWT (the strongest signal of any U. S. station heard 
to date) a long call. I felt at the time (and found later that I 
was right) that whenever I signed off a long call and said "K," 
that Durkee was secretly praying I would get no answer until 
he got through first. And I must admit that I had the same 
idea whenever he signed off. Each of us wanted to be first 
to bridge the Pacific on amateur short -wave equipment. Nights 
passed into weeks, and finally I heard the famous call NRRL, 
and knew that Fred Schnell had "shoved off" from San Fran- 
cisco, bound for Australia, with nothing on his mind but work- 
ing all the amateurs he could from his seagoing "shack" on a 
Navy ship. What an opportunity! Here was an amateur sta- 
tion, getting closer to me each night, and surely I could hope 
to get through a message, when he got as far as Honolulu or 
beyond. We now had two stations to call, and Durkee at 
NPO, and 1HR batted out call after call far into the night, 
since it was now merely a matter of time before one of us 
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would surely be heard. 
Finally, one night I heard 6AWT calling NPO, and although 

I hoped Durkee wouldn't hear it, he did. He answered and got a 
report on his signal strength, after which 6AWT asked if there 
were more stations in the Philippines. I could have sworn I 
heard Durkee laugh, when he came back with the information 
that there were not. However, I started out once more, and 
after a few long calls, succeeded in "hooking" 6AWT finally. 
It occurred to me, however, that although words had been 
exchanged, no actual message had yet been sent between the 
Philippines and the United States, and with this one consoling 
thought, I sent 6AWT the first message, of 38 words, and got 
the OK, and after a little conversation, made regular schedules 
with him, which were kept without much further difficulty. 

Sidelights 
6AWT told me, during the course of our conversation, that 

his name was Bartholomew Molinari and that he was a baker. 
He remarked, that it was very cold there, but that his radio 
room was quite comfortable, being situated right over the bake 
ovens. This had little appeal for me, since I had all the heat 
I desired at the time. So I told him how many million bugs 
were crawling down my neck, getting burned in the condenser 
plates, and how it was occasionally necessary to take time out 
to remove a few lizards which had dropped from the ceiling 
down the back of my neck. One such lizard became the station 
pet a little later. He was a peculiar little shaver and had no 
tail. We called him Mike, for no good reason. Mike's favor- 
ite hangout was on a large map of the world, over which was 
a light that attracted many a delicious morsel of food in the 
way of bugs of all colors, sizes and shapes. Max waxed fat, 
and many a station, later, from various parts of the world, has 
inquired concerning Mike and where he was tonight. We 
would look on the map and answer, maybe in Russia, maybe 
in Egypt, and occasionally he was parked in California or 
somewhere on the Pacific, in between. Mike had probably 
the longest neck we have ever noticed on a lizard. He never 
got any closer than three to four inches from his victim, and 
then he would wag his stub tail as a cat might when watching 

x'.01 0046.1 )OP 
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WELL -KNOWN LOS ANGELES AMATEUR 
E. O. Knoch, owner and operator of W6BJX, winner of the 
first Robert's Cup and often working direct with the Philip- 

pines 

was the last entry on the log of NRRL as she arrived home 
in San Diego. NRRL gave us valuable information on our 
signals. All stations which reported 1HR's signals with good 
strength were marked on the map with red pins, while places 
where our signals were weak were marked with white pins. NRRL 
being a mobile station, helped us to find out that our antenna 
was markedly directional. The red pins finally looked like a 
comet's trail in the sky, and when this was laid out on a 
globe it, of course, made a "V," instead of a curved comet 
shape. The northern edge of this V was slightly north of 
San Francisco, while the southern end was in the vicinity of 
Panama, or below. The Marconi type of antenna used was 
giving us, therefore, good results for United States stations 
south of a line from San Francisco to New Orleans, including 
Mexico and all of South America. However, although this 
area was more easily worked, the directional effect was not 
marked enough to prevent operation in any other direction, and 
we soon had contacted Australia, Japan, Hawaii, Russia, Africa 

and Alaska. 
A few interesting experiences while operating 1HR 

include the first contact had with station FX1 in 
Hawaii. This station proved to be an Army station, 
operated by Signal Corps personnel. One night I heard 
an operator on this station whose "fist" I felt certain 
I had heard before. After a brief talk, I learned that 
it was none other than "QN," Captain Hoppough, whose 
call was familiar to commercial operators 25 years ago 
and who taught the writer radio more than 20 years 
ago. 

One night an extremely faint signal was heard calling 
1HR. It proved to be WJS, the Rice Expedition in 
Brazil, South America, some 12,000 miles away. We 
had an interesting conversation, in which we were in- 
formed that they were deep in the interior, where no 
white man had been before, and they were delighted at 
the results they obtained with this portable transmitter. 
A little later we succeeded in (Continued on page 241) 
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a mouse. Suddenly his head would snap 
out on the end of a three or four -inch 
neck, and like lightning the victim was in 
his jaws. I have seen Mike tackle bugs 
whose bodies were three times the size of 
Mike's head, and he never failed to catch 
them, or to slowly swallow them, bit by 
bit. Many another lizard tried to "horn 
in" on Mike's world, on the map, but all 
were chased right off the world, excepting 
one. We finally had to come to the mo- 
mentous decision that this one particu- 
larly appealed to Mike, and so we called 
it "Bedelia." 

Before NRRL got to Hawaii, 1HR was 
in communication with her, and Schnell 
kept regular schedules with us the rest of 
his trip, and as a matter of interest, 1HR 

HEARD ALL OVER THE WORLD 
flt left, "Wall paper" made of a few more QSL 
cards received by KA -1HR. Below, another view of 
the radio shack showing its well known amateur sign 
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FRONT VIEW OF COMPLETED RECEIVER 
The units, from the top down, are: loudspeaker; push - 
pall, tuned r.f. input tuner; fixed crystal oscillator and 
a.v.c. system; tuned i.f. amplifier; power supply consisting 

of one small pack and one heavy -duty pack 

YPERIMENTS have shown that a high -grade tuned 
r.f. short -wave receiver with no regeneration gives 
better overall quality than most previous designs of the 
superheterodyne type. This is especially true in a 

well -designed band -pass receiver in which there is absolutely 
no side -band cutting, at least below 5000 cycles. 

Why should this be so? 
Frequency stability in a transmitter directly affects the 

quality (audio) that the transmitter is able to deliver. Crystal 
control and careful design have made it possible to transmit an 
almost perfect signal in the frequency bands used by the broad- 
casters, namely, 550 to 15000 kc. But the picture changes 
materially when you try to transmit on 10,000 or 15,000 kc. 
Whereas, on the longer waves slight frequency variations in 
the carrier wave affect only slightly the quality of reception, 
similar frequency variations in a short -wave transmitter are 
generally exaggerated and affect in a horrible manner the 

TABLE 1 

1971 K.C. FUN DAM ENTAL 

3942 KC. 2ND HARMONIC 

5913 KC. 3RD HARMONIC 
* 7884 KC. 4TH HARMONIC 

9855 KC. 5TH HARMONIC 

11,826 KC. 6TH HARMONIC 

* 13,797 KC. 7TH 'HARM ON IC 

45,768 KC. 8TH HARMONIC 
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QA Crystal Controlled 

Short -Wave 
SUPER 

This article introduces a new series 
which will include a description, with 
constructional data, of an unusual type 
of short -wave receiver designed by the 
author and employed by him to pick 
up foreign programs for rebroadcast 
over his 790 kc. broadcast station, 

CMJK, Camaguey, Cuba 

By Frank H. Jones 
Part One 

quality of the signals and the final results of reception. 
The large companies in recent years have perfected to a 

high degree the frequency control of their short -wave broad- 
cast transmitters, and they really put out a very high -class 
signal. But short -wave receiver design has not kept pace. 

True, simply controlled and wonderfully sensitive short -wave 
receivers are now common, but most of them leave much to 
be desired if their outputs are compared with the output of a 
studio input audio amplifier, resistance or impedance -coupled, 
and working out of a high -grade condenser or electrodynamic 
microphone. 

When one is considering utilizing the short -wave transmis- 
sions from these high -grade stations it is naturally essential to 
receive the signals and deliver them to the rebroadcast trans- 
mitter as nearly perfect and noise -free as possible, otherwise 
the retransmission has no merit in these days of rigid quality 
requirements. Also the same criterion of quality may apply 
if the receiver is used only for listening enjoyment. Naturally,, 
for home listening only, much: of the real fine possibilities may 
have to be sacrificed due to cost or lack of space for proper 
antenna structures. However, there are always a great num- 
ber of people who are not satisfied unless they can have the 
best and they are able and willing to pay for the better article. 

The short -wave receiving apparatus described in this paper 
meets the above demands, and while it is rather costly, there 
are undoubtedly many who will want to duplicate at least the 
receiver part even though the special antenna structures may 
not be possible, due to lack of space. The receiver functions 
to excellent advantage on any good antenna, but of course there 
are many advantages in using the directional antenna described, 
such as much better signal -to -noise ratio (about 15 to 1). 

TABLE 2 
SIGNAL 

FREQUENCY 
CRYSTAL OSCILLATOR 

HARMONICS 
TUNED I.R.F. 
AMPLIFIER 

15,340 43,797 (7TH) 4543 KC. 

45,000 43,797 (7TH) 4203 KC. 

44,000 44,826 (6TH) 2474 KC 

44,000 45,768 (8TH) 4768 KC. 
43,000 41,826 

43,797 
(6TH) 
(7TH) 

4474 
4797 

KC. 
KC. 42,000 

44,870 43,797 (7TH) * 4927 KC. 
44 5000 9,855 (5TH) 4 4 45 KC. 
40,000 44,826 (6TH) 4826 KC. 

1 9,530 7,884 (4TH) * 4646 KC. 

9,000 7,884 (4TH) 4 4 1 6 KC. 

8,000 9,855 (5TH) 4825 KC. 

7,000 5,943 (3RD) 4087 KC. 

6,440 7,884 (4TH) * 4744 KC. 
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Generally speaking, the sensitivity and selectivity of even a 
multi -stage t.r.f. receiver are way below the possibilities of the 
superheterodyne receiver.. Also, t.r.f. receivers for short -wave 
signals are hard to build so as to get much signal voltage on 
the detector grid. This has led 
to the design of push -pull t.r.f. 
amplifiers which allow a much 
higher inductance -to- capacity ra- 
tio in the tuned -grid input cir- 
cuits. In push -pull circuits, the 
grid -to- filament capacities are in 
series and the balanced coil cir- 
cuits, using split- stator condens- 
ers of small capacity, have taken 
full advantage of the above facts 
to get a larger signal voltage on 
the grids. I am not sure, but I 
believe that Thomas A. Marshall 
was one of the first to develop 
in the navy a tuned- radio -fre- 
quency receiver using a balanced 
push -pull circuit. 

A superheterodyne receiver for 
quiet operation requires a strong 
signal on its first detector. The 
two stages of push -pull balanced 
t.r.f. amplification in our re- 
ceiver provide this. From this 
stage on is where we develop 
our signal strength and selec- 
tivity. 

Previous articles of my own 
in RADIO NEWS have shown that an intermediate frequency of 
between 1500 and 2000 kc. gives good gain and and also good 
insurance of image- frequency rejectivity, and as you will see 

as this description develops, the i.r.f. amplifier will function in 

that range. 
The moment we change the 

signal frequency by mixing it 
with a local oscillatory cur- 
rent, we are laying the re- 
ceiver open to possibly defec- 
tive results. If the oscillator 
were absolutely steady, it 
would be no trick to get the 
desired results, as superheter- 
odynes are almost easier to 
build than straight t.r.f. sets. 
And here is the rub. For 
long waves, slight instability 
of the oscillator is not ex- 
tremely serious. It most cer- 
tainly is serious when work- 
ing on short waves. But, you 
will say, you can't use a sepa- 
rately controlled crystal os- 
cillator for every wave you 
want to tune in. Of course 
not. That would be imprac- 
tical except in cases of where 
a commercial station only 
wanted to receive one par- 
ticular wave with a given re- 
ceiver. 

Tuning the I.F. 
However, the solution is 

relatively simple, and also I 
may mention that the idea is 
not new. The answer is, just 
use one fixed- frequency, crys- 
tal- controlled oscillator and 
tune variably the i.r.f. ampli- 
fier. For example, when you 
mix a 13,797 kc. oscillator 
output with an incoming 15,- 
340 kc. wave to produce a 
1543 kc. beat frequency for 
the i.r.f. amplifier, it works 
out just as well electrically to 
take that same 13,797 kc. os- 
cillator wave and mix it with 
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an 11,870 kc. incoming signal to produce a 1927 kc. i.r.f. 
wave, only in this case you simply retune the i.r.f. amplifier 
to the 1927 kc. frequency. 

By having a three or four- stage, high -grade t.r.f. amplifier, 
with ganged tuning condensers, 
that will cover the range from 
say 1000 kc. to 2200 kc., we 
have all that is needed and it is 
just as convenient to quickly 
tune the i.r.f. amplifier to the 
proper frequency as in the old 
case it was to tune the oscil- 
lator. 

MANY will remember with interest a pre- 
vious short -wave superheterodyne de- 

sign described by Mr. Jones in the August, 
1931, issue. Since that time he has been at 
work evolving a completely new receiver which, 
as completed, and now in constant use as a 
rebroadcast pick -up, incorporates the advan- 
tages of both the push -pull, tuned r.f. and the 
superheterodyne type receivers, but eliminates 
certain objectionable features inherent in each 
of these types. The completed design, which 
Mr. Jones will describe in the following articles 
of this series will provide the experimenter 
a fund of ideas whichhe will be able to apply 
in part or in full to his own experimental de- 
signs. While Mr. Jones' receiver was designed 
primarily to meet the rigid requirements for 
picking up transatlantic s.w. programs for re- 
broadcast by his own broadcast station at Cama- 
guey (Cuba), it is, of course, equally applicable 
to the purposes of any short -wave listener who 
desires unusual results. 

-The Editors. 

"electron coupling," have a 
possible of attainment with 
words, variations of plate an 
age, temperature, etc., have 

REAR VIEW OF RACK ASSEMBLY 
This is the rear of the unit shown on opposite page and shows 
the receiving equipment described in these articles as installed 

by the author at CMJK, Cuba 

Crystal Control 
By using an extra tube for de- 

veloping various harmonics that 
you will see later are required, 
we will kill two birds with one 
stone. This tube also serves as 
the coupling tube and acts as a 
buffer to prevent reactions from 
the first detector from working 
back and affecting adversely the 
frequency stability we are look- 
ing to maintain in the oscillator. 

Recent developments in oscil- 
lator design have shown that the 
multi -grid tubes such as, for in- 
stance, the 47 type, when con- 
nected in a self -oscillating cir- 
cuit using what is known as 

higher inherent stability than is 
three- electrode tubes. In other 

d screen potentials, filament volt - 
such effects in the circuit used as 

to be more or less compen- 
sating so that the inherent 
stability of an oscillator such 
as this, even without crystal 
control, is much higher than 
a triode. 

Now when you add to this 
a crystal control and keep the 
light load constant on this 
oscillator, you have an ideal 
oscillating current that is al- 
most as good (but not quite, 
due to lack of temperature 
control) as the signal wave, 
say, of WSXK. 

Personally, we are only in- 
terested in the reception of 
signals from 16 to 50 meters. 

A study of the heterodyn- 
ing possibilities of frequen- 
cies between 1000 kc. and 
2200 kc. with some fixed crys- 
tal oscillator wave shows 
some slight difficulties and 
complications. Also, it is not 
very practical to grind crys- 
tals (quartz) for the very 
high frequencies such as, say 
10,000 or 15,000 kc. So we 
must use a lower frequency 
in our oscillator and then 
with a harmonic amplifier 
pick out the frequencies that 
we can conveniently use. 
After some study, it appeared 
desirable to make the crystal 
oscillator function on 1971 
kc. (this is an easy crystal 
frequency to grind) and then, 
through the agency of the 
frequency multiplier or har- 
monic amplifier, pick out the 
desired frequencies which will 
be used in our receiver. It 
turns out that the fourth and 
seventh (Cont'd on page 248) 
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jfow to Build QJ.1 

Five Meter Receiver 
This article gives constructional data on a five -meter receiver which 
has demonstrated its effectiveness in suburban, rural and city locations 

during tests by the RADIO NEWS staff 

THE transmission and reception of radio signals at fre- 
quencies in the order of 56 megacycles or higher has 
long been the subject matter of discussion and experi- 
menting, so that the comparative merits of such high 

frequencies and their possibilities for communication are now 
familiar to most experimenters. Particularly, the 56- megacycle 
region, to which we will refer as the 5 -meter band and which 
is open for amateur experimenting, offers 
a great fascination, not only to the li- 
censed transmitting amateur, but also to 
other experimenters who wish to listen in. 

While it is apparent that no extravagant 
claims may be made as regards the DX possibilities of the 5 -me- 
ter band, these possibilities being particularly limited by geolog- 
ical and physical factors, there is little doubt but that for local 
communication this wave range is highly practical -so much so 
that it is actually being put into broadcast service in field work, 
where metallic circuit facilities are limited or not available. 

Work on these ultra -low waves offers some interesting ad- 
vantages found in none of the higher wave ranges. There is 
a complete absence of atmospheric "static" and almost as 
complete absence of static of the man -made variety. In loca- 
tions where wavelengths between 15 and 200 meters are practi- 
cally useless because of interfer- 
ence caused by automobiles, 
power lines, household devices, 
etc., 5 -meter reception will be 
notable for its quietness. Like- 
wise, at times when broadcast - 
band reception is well -nigh 
ruined by atmospherics, not the 
least bit of this trouble will be 
found on 5 meters. Fading is 
also conspicuous for its absence 
on 5 meters. This means not 
only constant signals, but also 
the absence of distortion so 
commonly encountered on 
higher waves as the result of 
fading phenomena. 

The 5 -meter receiver we pre- 
sent herewith is intended to give 
the 5 -meter enthusiast an inex- 
pensive but highly efficient unit. 
Its circuit components em- 
body principles long applied 
to receivers of many types, 
and while no claim is made 
of extraordinarily novel cir- 
cuit design, the general get- 
up of the outfit has proven 
completely worthy of what- 
ever time and money is 
spent on its construction, 
because results have proved 
to be very gratifying. 

The circuit comprises a 
simple regenerative detector 
using a type 37 tube, an 
auxiliary low- frequency os- 
cillator using also a type 
37 tube and finally a 

By Garo 

Chief Engineer, 
Broadcast Station WICC. 

LOW -FREQUENCY O 
Figure 2. Details for the 

former. Winding data 

simple pentode audio stage using a type 38 tube, which for 
all purposes provides sufficient amplification for moderately 
strong signals to be received on a loudspeaker. 

The receiver is of the well -known super- regenerative type, 
embodying an auxiliary oscillator which provides an unusually 
high degree of sensitivity without the inherent spilling over of 
the ordinary regenerative detector circuit. 

The schematic diagram, Figure 1, illus- 
trates the method of wiring the various 
components making up the receiver. Most 
of the parts are standard. The only parts 
not available on the market and which 

must be made are the grid and plate coils (L1, L2) for the 
detector, the radio- frequency transformer (L3 -L4) of the 
auxiliary oscillator, and a high- frequency choke (L5) for the 
detector plate. This choke may be made by winding 25 to 30 
turns of number 36 wire on a piece of %- inch -diameter Bake- 
lite or hard rubber rod. The spacing between turns should be 
such that the winding is about 3 inches long. The grid and 
plate coils of the detector may be wound with round bus bar, 
using a large- diameter pencil for a form. Six or seven turns 
for each coil is generally satisfactory. The spacing between 
turns, which must be fairly large, has a great deal to do with 

the frequency range covered, so 
that the actual readjustments of 
these coils to the 5 -meter band 
can best be made after the set 
is ready for a tryout. The ca- 
pacity, C8, which tunes the 
receiver is a 100 mmfd. midget 
variable condenser. This con- 
denser is connected to the inside 
terminals of the grid and plate 
coils, while the outside terminals 
of these coils are connected re- 
spectively to the grid and plate 
terminals of the detector tube 
socket. Another small capacity, 
a neutralizing condenser, C9, is 
connected across the grid and 
plate terminals of the detector 
tube socket. This condenser 
serves to readjust the set until 
the 5 -meter band has been lo- 

cated, and once this is done, 
this adjustment need not be 
touched or altered. 

Figure 2 shows the speci- 
fications for the radio -fre- 
quency transformer for the 
auxiliary oscillator. The 
plate coil is wound with ap- 
proximately 800 turns of 
number 36 wire, jumble 
wound, while the grid coil 
is wound with approximately 
1400 turns of the same size 
wire, also jumble wound. 
The fixed condenser Cl, 
placed across the grid coil, 
tunes this oscillator to its 
proper frequency, which is 
not critical. 

The antenna condenser, 
C7, plays an important part 

W. Ray* 

SCILLATOR COILS 
construction of the trans- 
are given in the text 

FRONT VIEW OF THE RECEIVER 
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in tuning the set prop- 
erly. As shown in the 
photograph of the re- 
ceiver, the antenna se- 
ries and tuning con- 
densers (C7, C8) are 
placed as far away 
from the front panel as 
possible and are 
equipped with bakelite 
extension shafts. All 
variable condensers 
must be maintained 
above ground potential, 
so it is necessary to 
mount these on insu- 
lated pillars as illus- 
trated in the photo- 
graph. 

All the tubes are 
biased through resis- 
tors -the values of 
these resistances being 
given in the list of 
parts. The regenera- 
tion control, R4, is a 
potentiometer used as 
a straight variable re- 
sistor. The value of this resistor is in the order of 50,000 
ohms and any good variable resistor of this value should be 
entirely satisfactory. 

The audio transformer can be any of the commonly used 
types, preferably of a three -to -one ratio. A high resistance 
value, in the order of 100,000 to 300,000 ohms, should be con- 
nected across the secondary of this transformer to provide a 
definite load termination and eliminate any tendencies toward 
audio howling. 

FIGURE 1. THE SCHEMATIC CIRCUIT DIAGRAM 

Preliminary Adjustment 
After the set is made ready for operation, it is only neces- 

sary to determine whether the set will tune to the 5 -meter 
band. If it is found that the set tunes too low or too high, 
it is necessary to adjust the trimmer condenser (C9) across the 
grid and plate of the detector tube in order to bring the tuning 
of the set into the 5 -meter band. If this condenser will not 
accomplish this, try increasing or decreasing the spacing be- 
tween turns of L1 and L2. Once this adjustment is reached, it 
need never be changed. 

The antenna requirements may prove rather critical. In 
some cases a regular antenna may be used effectively, but in 
some tests made with this receiver a wire about four feet long 
produced the best results. Experiments with antennas ranging 
between 2 feet and 20 feet will be worth while. 

Characteristic of super regeneration, in operation the set will 
manifest a hissing sound in the loudspeaker or phones, over the 
tuning of the greater part of the dial. This hiss will, however, 
be suppressed as soon as the carrier of a station is tuned in. 
receiving fairly loud signals the hiss disappears entirely and 
the signals come in with amazing clarity and fidelity. The 

UNDER THE CHASSIS 
The arrangement as shown fiere is neat and ship -shape, with 

ample access to all parts for wiring 

R1 R4 ' DET. C5 A' 

.y_ 
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outstanding merit of 
this receiver, besides 
its being simple and 
sensitive, is that it is 
not at all critical in 
tuning, under the 
proper conditions of 
operating. B batteries 
are recommended for 
the plate supply be- 
cause they make for 
quiet operation of the 
receiver. However, 
throughout the tests 
the writer used a power 
pack with very fine re- 
sults and little or no 
induced noise. 

The most fascinating 
use that a 5 -meter set 
can be put to is in two - 
way communication, in 
much the same manner 
as a telephone. In ac- 
tual use, over a period 
of weeks, this receiver 
has been put through 
its paces in conjunction 

with a 5 -meter phone transmitter, making it possible for the 
writer to carry on reliable, hour -after -hour communication 
with an associate, in very much the same manner as using a 

house telephone. It is entirely possible to use both receiver 
and transmitter at the same time -neither one interfering 
with the other, except when the frequency of the received sig- 
nal is extremely close to that of the signal being transmitted; 
even then it is altogether possible to butt into the conversation 
of the incoming transmission just as though the widely sepa- 
rated operators were talking within arm's reach of one 
another. 

In a following issue of RADIO NEws, the description of a 

phone transmitter complementary to this receiver will be of- 

fered. The combination of the two units ought to make for 
a very interesting installation for the 5 -meter telephone 
enthusiast. 

Parts List 
C1- Aerovox type 1450 fixed condenser, .002 mfd. 
C2, C3, C5- Aerovox type 260 by -pass condensers, .1 mfd. 
C4- Aerovox type 1460 fixed condenser, .005 mfd. 
C6- Aerovox type 1450 fixed condenser, .001 mfd. 
C7- Hammarlund type MC -20 -S, 3 -plate midget condenser 
C8- Hammarlund type MC- 140 -M, 19 -plate midget condenser 
C9- Hammarlund type MICS -140, adjustable padding con- 

denser, 70 -140 mmfd. J- Single- circuit (open) phone jack 
L1, L2, L3, L4, L5 -See text for constructional data 
R1, R2- Resistors, 2000 ohms . (Continued on page 256) 

TOP VIEW OF CHASSIS 
The tiny coils in the center are in strange contrast to the 
larger coils ordinarily employed in radio receivers. It is 

important that all leads in the tuned circuits be kept to 
minimum length 
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I 
N this seventh 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" 31.3+ WIXAZ 
31.5+ GSB Wavelengths 31:5+ YV3BC in Meters Call Letters Dial Settings 31.8+ PLV 5 A. M. Eastern Standara Time ....Local Time 49.0+ VE9HX 

.5 JIAA 
31.2+ Sun. VK2ME 
31.5 Wed.. Sat. VK3ME 
70.2 RV13 
6 A. M. Eastern Standard Time....Local Time 
16.9 GSG 
19.8 GSF 
30.5 J I AA 
31.2+ Sun. VK2ME 
31.3+ WIXAZ 
31.5 Wed.. Sat. VK3ME 
49.4+ Irregular W8XAL 
70.2 RV15 
7 A. M. Eastern Standard Time....Local Time 13.9+ W8XK 
16.9 GSG 
19.6 FYA 
19.8 GSF 
23.3+ Sun. RABAT 
31.2+ Sun. VK2ME 
31.3+ WIXAZ 
49.2 Mon.. Tues. VE9GW 
49.4+ Irregular W8XAL 
70.2 RV15 
8 A. M. Eastern Standard Time....Local Time 
13.9+ W8XK 
16.8+ Irregular PHI 
19.6 FYA 
19.7 DJB 
19.8 GSF 
23.3+ Sun. RABAT 
25.4 12R0 
31.2+ Sun. VK2ME 
31.34- W1XAZ 
4.94+ Irregular W8XAL 
31.8+ PLV 
49.0+ VE9HX 
49.2 Mon..Tues.Sun. VE9GWJ 
31.5+ GSB 
49.9+ VE9DR 
70.2 RV15 
9 A. M. Eastern Standard Time....Local Time 13.9+ W8XK 
16.8+ Irregular PHI 
19.6 FYA 
19.7 DJB 
19.7 W8XK 
19.8 GSF 
25.4 12R0 
25.6 Except Sun. VE9JR 
31.2+ Sun. VK2ME 
31.3+ W1XAZ 
31.5+ GSB 
31.8+ PLV 
49.0+ VE9HX 
49.2 Mon.Tues.Sun. VE9GW 
49.4+ Irregular W8XAL 
49.9+ VE9DR ' 

49.2 Mon..Tues.Sun. VE9GW 
49.4+ Irregular W8XAL 
49.9+ VE9DR 
11 A. M. Eastern Standard Time....Local Time 13.9+ W8XK 
19.6+ W2XE 
19.7 W8XK 
19.7 
t9.8 GSF 
25.2 FYA 
25.2 W8XK 
25.4 I2R0 
25.5 Irregular DJD 
25.6 Except Sun. VE9JR 
26.8+ Sun. CT3AQ 
31.2+ Sun. VK2ME 
31.3+ WIXAZ 
31.5+ GSF 
31.5+ YV3BC 
49.0+ VE9HX 
49.231on.,Tues.,Sun. VE9GW 
49.3+ Sun. W9XAA 
49.4+ Irregular W8XAL 
49.9 VE9BJ 

12 OON Eastern Standard Time. .Local Time 13.9+ W8XK 
19.7 W8XK 

19.8 
25.2 
25.4 
25.5 Irregular 
25.6 Sat. 
31.2+ 
31.2+ Sun. 
31.3+ 
31.5+ 
31.5+ 
49.2 Sun. 
49.3+ Sun. 
49.4+ Irregular 
49.9 
49.9+ VE9DR 
1 P. M. Eastern Standard Time....Local Time 
16.8 Except Sat. W3XAL 
19.7 W8XK 
19.7 DJB 
25.2 FYA 
25.4 12R0 
25.5 GSD 
25.5 Irregular DJD 
25.6 Sat. VE9JR 
30.4 Sat. EAQ 
31.3 + WIXAZ 
31.5 GSB 
31.5 + YV3BC 
49.2 Sun. VE9GW 10 A. M. Eastern Standard Time....Local Time 49.3 + Sun. W9XAA 13.9+ W8XK 49.4 + Irregular W8XAL 16.8+ Irregular PHI 49.5 W3XAU 19.6 FYA 49.5 Temporary OXY 19.6+ W2XE 49.9+ VE9DR 19.7 W8XK 50.0+ HVJ 19.7 DJB 2 P. M. Eastern Standard Time. .Local Time 19.8 GSF 16.8 Except Sat. W3XAL 25.4 12R0 19.5 Sun. W2XAD 25.5 Irregular DJD 19.7 W8XK 26.8+ Sun. CT3AQ 19.7 DJB 31.2+ Sun. VK2ME 25.2 FYA 

DJB 
GSF 
FYA 
12R0 
DJD 

W3XAU 
VK2ME 
WIXAZ 
GSB 
VV3BC 
VE9GW 
W9XAA 
W8XAL 
VE9BJ 

25.3 I2R0 
25.3+ W2XE 
25.5 Irregular DJD 
25.5 GSD 
25.6 Ex. Sat. , Sun. VE9JR 

31.2+ t XETE 
EA 

31 3+ WIXAZ 
de) 

31.5+ GSB 
31.5+ YV3BC 
49.2 Sun. VE9GW 
49.3 + Sun. W9XAA 
49.4+ Irregular W8XAL 
49.5 W3XAU 
49.5 Temporary OXY 49.6+ Sun. W1XAL 
49.9+ VE9DR 
3 P. M. Eastern Standard Time....Local Time 16.8 Except Sun. W3XAL 
19.5 +Ex.Tu.Th.Sat W2XAD 
19.7 W8XK 
25.2 W8XK 
25.3+ W2XE 
25.4 I2RO 
25.5 Irregular DJD 
25.5 GSD 
25.6 FYA 
25.6 Ex. Sat. Sun. VE9JR 
30.4 Sat. EAQ 
31.2+ XETE 
31.3+ W1X 31+ DJA 3 
31.5+ GSB 
31.5+ YV3BC 
32.3 Sun. RABAT 
45.3+ (chimes) REN 
48.8+ W8XK 
49.1 +Except Sat. W9XF 
49.2 Th.Fr.Sat.Sun. VE9GW 
49.3 + Sun. W9XAA 
49.4+ Irregular W8XAL 
49.5 Temporary OXY 
49.6+ Sun. WIXAL 
49.9+ VE9DR 
50.0 RV59 
4 P. M. Eastern Standard Time....Local Time 
16.8 Except Sun. W3XAL) 
25.2 W8XK 
25.3+ W2XE 
25.4 I2R0 
25.5 GSD 
25.5 
25.6 
31.2+ 
31.2+ Tues.. Fri. 
31.3+ 
31.3+ 
31.5+ 
31.5+ 
49.5 Temporary 
32.3 Sun. 
46.7 Irregular 
48.8+ 
49.1+ 

DJD 
FYA 
XETE 
CTIAA 

JA 
XAZ 

GSB 
YVIBC 
OXY 
RABAT 
W3XL 
W8XK 
YVIBC 

49.1+ Sat. W3XAL 
49.1 Except Sat. W9XF 
49.2 Thu.Fri.Sat.Sun VE9GW 
49.3+ Sun. W9XAA 
49.4+ Irregular W8XAL 
49.5 W3XAU 
49.9+ VE9DR 
50.0 RV59 
5 P. M. Eastern Standard Time....Local Time 
16.8 Except Sun. W3XAL 
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19.8 HVJ 
25.2 W8XK 
25.3+ W2XE 
25.4 I2RO 
25.5 GSD 
25.5 DJD 
26.8+ Tues., Thurs. CT3AQ 
30.4 EAQ 
31.0 TI4NRH 
31.2+ Tues., Fri. CT1AA 
31.2+ XETE 
31.3 Sun. HBL 
31.3+ W1XAZ 
31.3+ DJA 
31.5+ GSB 
31.5+ YV3BC 
32.3 RABAT 
38.4+ Sun. HBP 
46.7Irre._,ular W3XL 
48.8+ W8XK 
49.0 W2XE, 
49.0+ VE9HX 
49.1+ YV1BC 
49.1+ Sat. W3XAL 
49.1+ Except Sat. W9XF 
49.2 Th.Fri.Sat.Sun. 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 
6 P. M. Eastern Standard Time....Local Time 
19.8 GSF 
25.2 W8XK 
25.6 FYA 
26.8+ Tues., Thurs. CT3AQ 
30.4 EAQ 
31.0 TI4NRH 
31.2+ Tues., Fri. CT1AA 
31.2+ XETE 
31.3+ WIXAZ 
31.3+ Irregular DJA 
31.4+ W2XAF 
31.5+ GSB 
31..5+ YV3BC 
48.8+ W8XK 
49.0 W2XE 
49.0+ VE9HX 
49.1+ YV1BC 
49.1+ Sat. W3XAL 
49.1+ Ex. Sat., Sun W9XF 
49.2 Th.Fri.Sat.Sun. VE9GW 
49.3+ W9XAA 
49.4+ Sun. W8XAL 
49.5 Temporary OXY 
49.9+ VE9DR 
50.6 Tues.,Thurs.Sat HJ4ABE 
7 P. M. Eastern Standard Time....Local Time 
19.8 GSF 
25.2 W8XK 
25.6 Except Sun. VE9JR 
25.6 FYA 
31.0 
31.2+ 
31.3+ 
31.3+ 
31.4+- 
31.5+ 
31.5 -i- 
48.8+ 
49.0 
49.0+ 
49.1 + 
49.1+ Sat. 
49.2 Sat., Sun. 
49.3+ Sun. 

TI4NRH 
XETE 
WIXAZ 
DJA 
W2XAF 
GSB 
YV3BC 
W8XK 
W2XE 
VE9HX 
YVIBC 
W3XAL 
VE9GW 
W9XAA 

49.4{- W8XAL 
49.5 W3XAU 
49.8 DJC 
49.9+ VE9DR 
50.6 Except Sun. HJ4ABE 
8 P. M. Eastern Standard Time....Local Time 
25.2 W8XK 
25.6 EVA 
25.6 Except Sun. VE9JR 
31.2+ XETE 
31.3+ W1XAZ 
31.3+ DJA 
31.4+ W2XAF 
31.5+ YV3BC 
48.8+ W8XK 
49.0 W2XE 
49.0+ VE9HX 
49.1+ YV1BC 
49.1+ Sat. W3XAL 
49.1+ Except Sat W9XF 
49.2 Sat. VE9GW 
49..3+ Sun. W9XAA 
49.4+ W8XAL 
49.5 W3XAU 
49.8 DJC 
49.9+ VE9DR 

HJ1ABB 
HJ4ABE 50.6 Except Sun. 

51.0 HJ2ABA 
73.0+ HCJB 
9 P. M. Eastern Standard Time....Local Time 
25.6 FYA 
25.6 Except Sat. VE9JR 
31.0 TI4NRH 
31.2+ XETE 
31.3+ Irregular DJA 
31.3+ W1XAZ 
31.4+ W2XAF 
31.5+ YV3BC 
40.5+ HJ3ABD 
45.3 Thurs. PRADO 
48.8+ W8XK 
49.0 W2XE 
49.0+ VE9HX 
49.1+ YV1BC 
49.1+ Sat. W3XAL 
49.1+ Except Sat. W9XF 
49.2 Sat. VE9GW 
49.3+ Sun. W9XAA 
49.4+ W8XAL 
49.5 W3XAU 
49.8 Irregular DJC 
49.9+ VE9DR 
50.5 HJIABB 
50.6 Mon.Wed.Fri HJ4ABE 
51.0 HJ2ABA 
73.0 Except Mon. HCJB 
10 P. M. Eastern Standard Time....Local Time 
25.6 FYA 
31.0 TI4NRH 
31.2+ XETE 
31.3+ W1XAZ 
40.5+ HJ3ABD 
45.3 Thurs. PRADO 
45.0 Fri. TGW 
48.8+ W8XK 
49.0 W2XE 
49.1+ Sat. W3XAL 
49.1+ Except Sat. W9XF 
49.2 Sat. VE9GW 
49.4+ W8XAL 
49.5 W3XAU 
49.9+ VE9DR 
50.5 Thurs. HJ1ABB 
50.6 Mon. Wed. Fri. HJ4ABE 
11 P. M. Eastern Standard Time....Local Time 
19.8 GSF 
25.6 Sat. VE9JR 
31.2+ XETE 

Short -Wave Reception 
Conditions 

During the last month the short -wave 
bands of 16 and 19 meters have been excep- 
tionally fine and seem to be working up to 
a peak of efficiency. The 25 -meter band, as 
well as the 31 -meter band, has improved 
considerably and although static is still bad 
on the 48 -meter band, signals have been 
improving. It is interesting te note, how- 
ever, that á few of the local short -wave sta- 
tions on the 31 -meter band have been "flut- 
tering" quite noticeably. The next month 
should show a decided improvement on 
the 48 -meter band. 

HJ4ABE Transmissions 
An official communication from radio sta- 

tion HJ4ABE at Medellin, Colombia, shows 
that this station will be on the air on 5750 
kilocycles on Mondays from 7:30 to 11 p.m., 
on Tuesdays, Thursdays and Saturdays from 
6:30 to 8 p.m., and on Wednesdays and 
Fridays from 7:30 p.m. to 11 p.m. They 
are on the air daily from 11 a.m. to 12 mid- 
night. 

Station HCJB Transmissions 
An official communication from station 

HCJB shows that this transmitter maintains 

the same schedule the year round. They 
broadcast on a wavelength of 73 meters 
(4107 kilocycles). They are on the air 
every day, except Monday, from 8 to 9:30 
p.m. (Quito time is 14 minutes behind 
E.S.T.) The station is located in Quito, 
capital of Ecuador, some 15 miles south of 
the Equator, at an altitude of 10,000 feet. 
The station identifies itself in Spanish and 
in English, with a two -tone chime. 

YV3BC Transmission Data 
An official communication from radio sta- 

tion YV3BC, Radiodifusora, Venezuela, 
shows that this transmitter is on the air 
daily at 1200 kilocycles from 11 a.m. to 2 

p.m., and from 5 to 10:30 p.m. and on 6134 
kilocycles from 11 a.m. to 2 p.m. and from 5 

to 10 p.m. and on 9510 kilocycles from 10 
p.m. to 10:30 p.m. On Sundays they are 
on the air, on 1200 kilocycles and on 6134 
kilocycles, from 9 a.m. to 12:30 p.m., from 
3:30 p.m. to 6:30 p.m., from 8 to 10 p.m. 
and on 9150 kilocycles from 10 p.m. to 11 
p.m. They will be glad to verify reception 
of their programs. 

Station W8XAL Transmissions 
An official communication from the tech- 

nical supervisor at station W8XAL tells us 

31.3+ 
45.0 Fri. 
48.8+ 
49.1+ Sat. 
49.1+ Except Sat. 
49.2 Sat. 
49.4+ 
49.5 
49.9+ 

Stati 

W1XAZ 
TGW 
W8XK 
W3XAL 
W9XF 
VE9GW 
WSXAL 
W3XAU 
VE9DR 

on Locations 
Wavelength Call Letters Dial Settings 
13.9+ W8XK Pittsburgh, Pa. 
16.8+ W3XAL Bound Brook, N. J. 
16.8+ PHI Huizen, Holland 
16.9 GSG Daventry, England 
19.5 W2XAD Schenectady, N. Y. 
19.6 FYA Pontoise, France 
19.6+ W2XE New York, N. Y. 
19.7 W8XK Pittsburgh, Pa. 
19.7 DJB Zeesen, Germany 
19.8 GSF Daventry, England 
19.8 HVJ Vatican City 
23.3 Rabat, Morocco 
25.2 FYA Pontoise, France 
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 
25.6 FYA Pontoise, France 
25.6 VE9JR 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+ CT1AA Lisbon, Portugal 
31.3 HBL Geneva, Switzerland 
31.3 GSC Daventry, England 
31.3+ W1XAZ Springfield, Mass. 
31.3+ DJA Zeesen, Germany 
31.4+ W2XAF Schenectady, N. Y. 
31.5 VK3ME Melbourne, Australia 
31.5+ YV3BC Caracas, Venezuela 
31.5+ GSB Daventry, England 
31.8+ PLV Bandoeng, Java 
32.3 Rabat, Morocco 
38.4+ HBP Geneva, Switzerland 
40.5+ HJ3ABD Bogota, Col. 
45.0 TGW Guatemala 
45.3 PRADO Riobamba, Ecuador 
45.3+ R EN Moscow, U. S. S. R. 
48.8+ W8XK Pittsburgh, Pa. 
49.0 W2XE New York, N. Y. 
49.0+ VE9HX Halifax, N. S. 
49.1+ YV1BC Caracas, Venezuela 
49.1+ W3XAL Bound Brook, N. J. 
49.1+ W9XF Chicago, Ill. 
49.2 VE9GW Bowmanville, Can. 
49.3+ W9XAA Chicago, Ill. 
49.4+ W8XAL Cincinnati, Ohio 
49.5 W3XAU Philadelphia, Pa. 
49.5 OXY Skamleback, Denmark 
49.6 GSA Daventry, England 
49.6+ W1XAL 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 
50.5 HJ1ABB Barranquilla, Colombia 
50.6+ HJ4ABE Medellin. Colombia 
51.0 HJ2ABA Tunja, Colombia 
70.2 AVIS Khabarovsk, Siberia 
73.0 HCJB Quito, Ecuador 

that short -wave station W8XAL has been 
undergoing some major alterations and that 
they are transmitting at present with an 
auxiliary 500 -watt transmitter. They are 
operating approximately in accordance with 
the transmission data published herewith. 
They expect the station will be on the air 
with full 10 kilowatts shortly. 

British Empire Transmissions 
We have received an official communica- 

tion from the British Broadcasting Company 
stating that their transmissions will be those 
shown in the DX Corner this month, except 
for some possible _future variations as fol- 
lows: Station GSE may be substituted at 
any time for station GSD and GSC may be 
substituted at any time for station GSB. 
In the India zone transmissions, either sta- 
tions GSE, GSF or GSG may be substi- 
tuted, without notice, for those shown. No 
changes are contemplated at the present 
date, however. 

The New Spanish Mexican 
Station 

Mr. F. K. Boyd of Guanajuato, Gt., Mex- 
ico, transmits the information that the new 
Mexican station mentioned last month is 

(Continued on next page) 
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FINAL RULES GOVERNING PARTICIPATION IN THE 

Short -Wave Contest 
DX fans will be interested to learn the final rules for participation 
in the Denton Trophy World's Championship Short -Wave Listeners' 

Contest as sponsored by the International Short -Wave Club 

THE Denton Trophy Contest for short- 
wave listeners was announced in the 
August, 1933, issue of RADIO NEWS on 
page 100 in the DX Corner. In this 

announcement ten preliminary rules were 
tentatively adopted for governing the con- 
duction of the contest. 

The contest committee has finally adopted 
the following twelve regulations. Anyone 
owning a short -wave set, except the judges 
and members of their families, is eligible. 
This applies to short -wave listeners in for- 
eign countries as well as in the United 
States. All will have an equal chance, no 
matter who they are, where they live, or 
what kind of set they received their verifica- 
tions with. 

1. Any short -wave listener -in in any part 
of the world is eligible to take part in 
this contest without entry fee or any 
other obligation or expense whatsoever. 

2. The prizes will be awarded to the con- 
testants presenting the greatest number 
of verifications from short -wave broad- 
cast stations. In case of a tie, mileage 
will be computed and the question of 
superiority will be decided upon the ba- 
sis of total number of miles received. 
This will be the air -line distance between 
the receiver and each of the transmit- 
ters. The finding on this question of 
mileage will be made by the judges and 
will be considered final. 

3. All rulings of the judges are to be final. 
Only one prize will be awarded to any 
one winner. Judges will not be permit- 
ted to compete in this contest, nor mem- 
bers of their families. 

4. The judges of the contest will include: 
O. H. Caldwell, former Federal Radio 
Commissioner and editor; H. G. Cisin, 
radio writer; Laurence M. Cockaday, 
editor of RADIO NEws; Clifford E. Den- 
ton, consultant, Iecturer and author; 
Arthur J. Green, president, International 
Short -Wave Club; Capt. H. Hall, Lt.- 
Commander, U. S. Navy, retired; Ja- 
cob Kleimans, member Advisory Board 

5. 

6. 

7. 

8. 

9. 

of the International Short -Wave Club; 
Arthur H. Lynch, originator the first 
International Broadcasting Contest in 
1923 ; Joseph G. Reaney, president, N. 
Y. Chapter, International Short -Wave 
Club; Joseph B. Sessions, Sessions Clock 
Company. 
The contest begins August 1st, 1933, 
and terminates February 1st, 1934. 
Ample time is thus provided so that 
fans in any part of the world have an 
equal chance to participate in the con- 
test. 
All verifications must be submitted by 
April 15th, 1934. Prizes will be awarded 
at the earliest possible moment after 
April 15th, 1934, depending upon the 
amount of work involved in the com- 
pilation of the records. The date of the 
awards will be suitably announced in 
the press. 
Judges will assume no responsibility for 
any verifications unless they are listed 
and receipted for, or sent by registered 
mail. Verifications must bear post- 
marks or dates, indicating that the pro- 
gram was received by the contestant be- 
tween August 1st, 1933, and February 
1st, 1934. 
Verifications will be accepted for entry 
into the contest from any part of the 
world. The verifications and lists should 
be forwarded to The Trophy Commit- 
tee, care of RADIO NEWS, accompanied 
by a self- addressed, stamped envelope 
or container, together with sufficient 
postage or international reply coupons 
to cover return by registered mail. 
Judges will not be responsible for any 
loss of verifications. All letters and 
cards of verification, together with en- 
velopes or other wrappers, should be 
presented. Stamps should not be re- 
moved or post -marks defaced. 
In cases such as English, Swiss or Ger- 
man stations, where different call letters 
and wavelengths are used for the same 
stations, and where the call letters cov- 

ering the frequency being transmitted 
and received are not mentioned on the 
verification, these will be counted as 
only one verification. If verification is 
received from several sets of call letters 
and several frequencies, then each veri- 
fication will count as an individual sta- 
tion. 

10. All prizes will be awarded with the 
stipulation that they may be displayed 
for one month after the award is made, 
in any appropriate place or places that 
the judges may select. A short descrip- 
tion of the set or sets used in obtaining 
verifications for the contest should ac- 
company the verifications when these 
are submitted. 

11. No code stations, amateur, aircraft, po- 
lice, ship or commercial stations will be 
considered in this contest. 

12. Only one verification from each short- 
wave broadcast station will be allowed. 

The silver trophy constituting the first 
prize has been donated by Clifford E. Den- 
ton and the contest will be known as the 
"Denton Trophy Contest." The second 
prize will be a medal suitably engraved, 
stamped or designed. It will bear the name 
of the winner and will mention the circum- 
stances under which it was awarded. The 
third prize will be a medal similar to the 
second prize. Second and third prizes will 
be awarded by the New York Chapter of 
the International Short Wave Club. The 
fourth to one hundredth awards will consist 
of engraved scrolls in the form of honorable 
mention certificates, suitably inscribed with 
the name of the winner and calling atten- 
tion to the excellence of their receiving 
ability. 

In writing to the various short -wave sta- 
tions for verifications, it is suggested that 
the listener -in mention the fact that such 
verifications are to be used in the "Denton 
Trophy Contest." The co- operation of the 
various stations is being arranged for by the 
Trophy Committee to assure prompt con- 
firmations of reception reports. 

(Continued from preceding page) 
XETE, operated by the Ericsson T. and T. 
Company of Mexico City. He states that 
their daily transmission is from 9 a.m. to 11 

p.m., C.S.T. They come in, he says, near 
W1XAZ. Their wavelength, is 31.2 meters. 

Best Reception in Ohio 
Mr. R. W. Evans of Lima, Ohio, reports 

that the following stations are best received 
in his location: DJD, GCW, WEA, CT1AA, 
EAQ, TI4NRH, GSB, XETE, DJC, W2XAF, 
W8XK, YV11BMO, YV1BC, W2XE, VE9HX, 
WIXAZ, GSD, VK3ME. He neglected to 
mention the type of receiver he made the 
reception on. 

Reception Reports from Atlanta, 
Georgia 

Mr. C. H. Armstrong of Atlanta, Georgia, 
reports that, using a Lincoln De Luxe SW33 
receiver, he has received the following short- 
wave stations best, during the period of 
July 1st to July 20th inclusive: 12RO, 

W1XAL, DJD, GSB, PRADO, W3XAU, 
W8XAL, DJC, W1XL, YV1BC, XETE, 
EAQ, VK2ME, W1XAZ, W2XAF, GSA, 
DJA, WEF, LSX, WEA, W8XK, W2XE, 
W3XAL, GSA, GSB, XAM, XDA, DJB, 
W9XAA, CT1AA, HJ1ABB, HJ3ABF, PHI, 
VE9DR, FYA, W3XA. He reports that 
those stations in the United States come in 
loud and clear, European stations with a 
good volume and good clarity, South Amer- 
icans were not received very clearly. The 
Australian station was heard with excellent 
volume but sometimes noisy. He says he 
is sending this information so that the state 
of Georgia will be represented in the next 
issue of the DX Corner in RADIO NEWS. 

The Short Waves in Wisconsin 
Mr. Willard Hardell of Rhinelander, Wis- 

consin, reports that using a seven -tube Air- 
line model No. 811 receiver with a four - 
tube Gem converter, he receives programs 
daily, barring exceptional weather conditions, 
from the following stations: DJB, DJC, 
DJA, DJD, GSF, GSD, GSB, GSG, EAQ, 

YVQ and all the short -wave United States 
and Canadian stations. 

Best Reception in Massachusetts 
Mr. Arthur Hamilton of Somerville, Mas- 

sachusetts, reports the following stations as 
received best: VK2ME, VK3ME, LSX, 
I2RO, EAQ, DJA, XETE, CT1AA, HBP, 
YV1BC, GSA, GSF, VE9GW, VE9DR, 
W8XK, W9XF, DJD, GSD, VE9JR, GSB, 
HBL and DJC. Mr. Hamilton neglected to 
state the type of receiver he uses. 

Report from Tooele, Utah 
Mr. George W. Martin of Tooele, Utah, 

writes to the DX Corner and says that 
through it he has been able to reach many 
distant stations that he had never found 
before with a Midwest 16 -tube all -wave set. 
The best distance he has been able to get are 
stations VK2ME and VK3ME. He says the 
chimes come in here at 6 o'clock a.m., just 
as clear and loud as if next door. The best 
short -wave stations in the Eastern parts of 

(Continued on page 252) 
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ONE -MONTH'S TESTS ON A NEW SEVEN TUBE 

SHORT -WAVE SUPER 
The National FB -7 

THIS compact but very sensitive superheterodyne short- 
wave receiver has been in use now at the RADIO NEWS 
Westchester Listening Post for a period of more than 
a month. During that time it has been used consistently 

as a "checking" receiver, with others, in compiling the log 
of stations for this month's DX Corner. It will remain a 
permanent piece of equipment. 

The receiver itself is a seven -tube short -wave superhetero- 
dyne utilizing five sets of plug -in coils. It was originally 
designed for use by the discriminating 
amateur, who required the latest modern 
design for short -wave work, including all 
the amateur bands of reception. As will 
be seen from the photograph above, the 
plug -in coils set into the face of the 
panel, which makes wave -changing an in- 
stantaneous and almost automatic action. 
All that has to be done is to place the 
forefingers of the two hands in the rings in the coil ends, pull 
them out, grasp the two new coils in the same manner and 
plug them in. No shields have to be removed. Each coil is 
lettered A to E inclusive; they come in sets of two and one 
is marked "Osc" and the other is marked "Det." Looking at 
the panel, the left -hand coil is the oscillator coil. 

These coils have a complete range from approximately 15 
to 200 meters. The specific frequency ranges are shown, in the 
curves for the five coils, in a diagram herewith. The actual 
range of each coil is as follows: Coil A from 15 to 26 meters. 
This is the range taking in 
the 20 -meter amateur band 
as well as the 16, 19 and 25- 
meter short -wave broadcast 
bands. Coil B runs from 
25 to 43 meters, including 
the 40 -meter amateur band, 
the upper part of the 25- 
meter broadcast band as 
well as the complete 31- 
meter broadcast band. 
When using the 25 -meter 
broadcast band, it is some- 
times advisable to change 
coils to see which produces 
the loudest results. Coil C 
runs from 41 meters to 72 
meters, including the 48- 
meter broadcast band and a 
number of amateur 'phone 

stations as well as aircraft stations. Coil D runs from 70 
meters to 125 meters, taking in the 80 -meter band as well as 
the police bands, including special amateur telephone stations, 
many broadcast station harmonics, etc. Coil E covers the 
band running from 120 meters to approximately 200 meters, 
although the highest wavelength broadcast station we actually 
received on it was WHOM at 1450 kilocycles. This came in 
at about 5 on the dial. 

The circuit diagram for this receiver accompanies the article. 
It will be noticed that the detector tube 
is of the type -57, with a type -24 tube 
used as oscillator in a very stable circuit. 
Two type -58 tubes serve as interme- 
diate- frequency amplifiers, with the grid 
and plate circuits tuned by the latest type 
air -dielectric condensers. The second de- 
tector is a type -56 tube employing a 
plate -filter circuit and resistance -coupled 

to a type -59 pentode output tube. A jack M the output cir- 
cuit of the second detector automatically disconnects the pen- 
tode tube and speaker. A type -24 tube is used as a beat - 
frequency oscillator for reception of c.w. signals. 

During our tests we have found that the receiver was of 
high sensitivity and excellent in selectivity, so that we had no 
trouble at all in logging all of the short -wave broadcasting 
stations of the world while they were on the air. Even the 
most distant stations came in with plenty of volume on the 
loudspeaker. We have found it advisable, when using a loud- 

speaker with this receiver, 
to use a filter circuit in the 
output of the pentode tube 
to prevent damage to the 
windings of the loudspeaker 
transformer coils (or the 
loudspeaker windings them- 
selves) due to the heavy 
plate current. This filter 
may consist of a 30 -henry 
choke connected directly 
across the output terminals 
and with the speaker itself 
connected in series with a 1- 
microfarad condenser and 
both connected in shunt 
across the output circuit. 
This allows the plate cur- 
rent to flow through the 
choke while the signal 

THIS report on results obtained with 
this new receiver is based on tests 

made by the RADIO NEWS staff, under the 
direct supervision of Laurence M. Cocka- 

day and S. Gordon Taylor. 

THE RECEIVER AND POWER UNIT 
This view shows the panel appearance of the receiver with the 
long horizontal tuning scale. The whole set may be turned 
"on and off" with the toggle switch on the panel of the power 

unit at right 
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SCHEMATIC CIRCUIT 
The schematic wiring diagram 
for this seven -tube receiver is 

shown above 

frequencies will go through the 
condenser and speaker. And 
while we are talking about the 
loudspeaker circuit, we might 
state that the quality of recep- 
tion on broadcasting is excellent. 

During the tests we have 
made we used a power supply, 
the National type 5897 -AB unit, 
which supplies around 240 volts 
at full load. Inside and outside 
views of this power supply are 
shown in the illustrations. 

After getting about everything 
there was to be heard on the 
short -wave broadcast band, one 
of the operators was lured, by 
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At left are shown frequency 
ranges of the plug -in coils .d to 
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hearing so many amateur sig- 
nals, both c.w. and 'phone, into 
sitting up all night for amateur 
reception results, and during a 
period of about twelve hours, 
concluded that the receiver was 
about as easy a thing to handle 
for amateur reception as has 
ever been used by him. The . 

next night he was so enthusias- 
tic that he brought it over to 
an amateur's station nearby, to 
be able to "work" some of the 
amateurs he had been hearing. 
This amateur, after another eve- 
ning's test, begged to have the 
receiver (Cont'd on page 251) 

INSIDE VIEW OF RECEIVER AND POWER PACK 
The illustration at the left shows the arrangement of the parts. In the back row are, from left to right, the type -56 
second detector tube and shield, the beat- oscillator coil, the type -24 beat- oscillator tube and shield and the type -59 
output pentode tube. In the second row, starting from left to right, is the last intermediate- frequency transformer, 
the second i.f. type -58 tube and shield, the second i.f. transformer, the first i.f. type -58 tube and shield and the first 
i.f. transformer. In the bottom row are two tubes, at left the type -24 high- frequency oscillator tube and shield and 
at right the type -57 first detector tube and shield. The ganged condenser is centrally located between the oscillator and 
the detector plug -in coils. The right -hand illustration shows the "insides" of the power pack with the type -80 rectifier 

tube, the filter condenser and the power transformer and choke assembly in the rear 
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eAn Improved Don Wallace 

S. W. Receiver 
By Bernard J. Montyn 

SHORT -WAVE enthusiasts who have constructed Don 
Wallace's two -tube, battery- operated receiver, as de- 
scribed in the August issue, and have found out for 
themselves the short -wave reception results that this cir- 

cuit is capable of providing, will read with interest the present 
article on the Wallace four -tube a.c.- operated receiver and the 
instructions and circuit diagram for converting their battery 
receivers for a.c. operation. 

For those who have not read the article in the August num- 
ber, it gave complete constructional details on the Wallace 
two -tube, battery- operated short -wave set, using two type -30, 
2 -volt type tubes and featuring a tuned antenna system for 
dipole aerial and the employment of special coils and tuning 
condensers. Don C. Wallace, the designer of this circuit, is 
the popular amateur and owner of W6AM at Long Beach, Cali- 
fornia. 

The receiver should find many new friends with both 
broadcast and short -wave constructors, as they will note the 
simplicity of the job herein described, showing that there is 
nothing complicated in its assembly and construction. The 
power supply, with automatic voltage regulation, is a separate 
unit that simplifies the conversion of the two -tube battery 
receiver for a.c. operation. Another advantage of a separate 
power unit is that it reduces the possibility of hum. This 
power pack, although designed for the Wallace receiver, will, 

of course, provide equally good results when used with any 
type of short -wave or standard receiving set requiring the 
voltages it provides. 

It is the main purpose of this article to deal with a dis- 
cussion of the four -tube a.c. short -wave receiver, but, as men- 
tioned above, for those who desire to convert their battery 
jobs it only will be necessary to refer to the circuit diagram 
in Figure 2 to note the small changes involved. The type -30 
tubes are replaced by the -56 type and a bias resistor is placed 
in the cathode lead of the audio -frequency tube to supply the 
bias voltage. This converted d.c. receiver and the four -tube set 
use a six -conductor connecting cable terminating into a 6 -prong 
type socket on the power chassis for carrying over the necessary 
operating voltages. Transformer -coupled audio amplification 
is used for the converted receiver. 

The Wallace four -tube a.c. set, as illustrated and as shown 
in Figure 1, employs the type -58 super -control r.f. amplifier 
tube for the tuning circuit, one type -56 type tube for the first 
audio -frequency stage and the new type -2A5 power tube for 
the output stage. This -2A5 tube is capable of providing 3 
watts of power output. The tuner is the same as described 
for the battery set in the August issue, using the tuned an- 
tenna system for transposed feeder lines. This has proven to 
be a very effective aerial system, especially for short -wave 
reception. (Continued on page 250) 

THE CIRCUIT DIAGRAMS 
The illustration above shows a redesigned Don Wallace s.w. receiver for a.c. operation employing the newest type tubes. 

Below, at the left, is the wiring diagram of this set. To the right is shown the converted two -tube set 
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A DESCRIPTION AND GENERAL EXPLANATION 

THE FUTURE OF RADIO ADVERTISING 
"Seeing is Believing" and television may be a strong future 
help in getting sales. The photo shows models displaying 

merchandise over Sanabria', transmitter 

ZWORYKIN'S LATEST INVENTION 
The Iconoscope mounted in a camera case on a tripod. The 
amplifiers are in the cabinets at the left. This device 

"sees" scenes to be transmitted 

IMPORTANT laboratory developments in the television art 
recently revived widespread public interest in the progress 
of sight broadcasting. Television for mass consumer use 
is being brought nearer perfection through constant re- 

search and experimental developments in various American 
laboratories. Although many radio experts' predictions during 
the past few years regarding television's "early" arrival were 
not fulfilled, public interest in the art has never diminished 
and each newly announced development has brought out ex- 
pressions of a tremendous fan following in the field of visual 
transmission and reception. 

Dr. Vladimir K. Zworykin, research engineer of the RCA - 
Victor Company, attracted the attention of radio experts 
throughout the world when he recently announced his inven- 
tion of the television pick -up device known as the iconoscope. 
In disclosing some details of his device before the annual con- 
vention of the Institute of Radio Engineers in Chicago last 
summer, Dr. Zworykin explained that the iconoscope dupli- 
cated the action of the human 
eye. 

Designed along the lines of an By Merle S. 
artificial eye, the iconoscope in- 
cludes parts that correspond with 
the human retina and nerves. It required ten years of research 
on the part of Dr. Zworykin and his staff of associates to 
bring his original ideas of the iconoscope to its present state of 
perfection. 

Dr. Zworykin describes the iconoscope as a vacuum device 
with a photo- sensitive surface of a unique type. This photo- 
sensitive surface is scanned by a cathode -ray beam which 
serves as a type of inertialess commutator. He says that a 
new principle of operation permits very high output from the 
device. The sensitivity of the iconoscope is approximately 
equal to that of photographic film operating at the speed of a 
motion -picture camera. 

In its application to television, Dr. Zworykin states, the 
iconoscope replaces mechanical scanning equipment and sev- 
eral stages of amplification. The whole system is entirely 
electrical, without a single moving part. The reception of 
the image picked up by the iconoscope is achieved by the 
cathode -ray receiving tube known as the kinescope which Dr. 
Zworykin developed several seasons ago. 

The inventor pointed out that the iconoscope opens up wide 
possibilities for applications in many fields as an "electric eye," 
which is sensitive not only to the visible spectrum but also to 
the infra -red and ultra -violet region. 

An integral part of the iconoscope consists of 3,000.000 tiny 
photo -cells, held in a mica sheet measuring 4 by 5 inches. The 
cells are so small that they only can be seen under a powerful 
microscope. Full details of these cells have not been divulged. 
The sheet containing the cells is enclosed in a vacuum tube, 
sixteen inches long, with a bulb eight inches in diameter. 

The light impulses of the television subject or scene are 

THE KINESCOPE RECEIVER 
Zworykin's new cathode ray receiver. The picture appears 

on the ground -glass screen at the end of the tube 
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OF THE PRINCIPLES INVOLVED IN TWO NEW 

ADVANCES! 
taken for the iconoscope through a common cinema lens. The 
light is then transformed, in the cathode -ray tube, by means 
of the electron beam playing on the 3,000,000 cells into elec- 
trical energy. In turn, this energy is picked up by the cathode - 
ray tube of the kinescope and transformed back into light 
energy, thus yielding a reproduction of the televised image. 

Dr. Zworykin explains that in the iconoscope the picture 
acts on a photoelectric cell all the time, and there is provision 
in the structure which collects the energy of the light, or figura- 
tively "memorizes" it, and then transmits it, point by point, 
twenty -four times per second. This method, he says, involves a 
new principle for storing electrical energy which might be 
called "electrical memory." 

The inventor points out that, in ordinary television systems, 
every point of the picture acts on a photoelectric cell for a 
very short duration of time. This time, he said, was the order 
of one 1,500,000th part of a second. This duration, he added, 
is only obtained in the case of very good pictures. During this 

period a photo -cell of the highest 
sensitivity will deliver only sixty 

CUmi11In S electrons to the amplifiers, an 
amount so small that good ampli- 
fication is impossible. 

Thus, he explains, it can be seen that the amount of energy 
stored in the new photo -cell is, as compared with the old sys- 
tern, in the ratio of one divided by twenty -four as against one 
divided by 1,500,000, a "memory" some 70,000 times greater. 
At present he is able to obtain only ten percent efficiency, or 
7000 times increase of output from the picture possible with the 
disk scanner under identical conditions. 

The means which makes this possible is the utilization of 
a cathode -ray beam, which acts as a sort of electrical switch, 
connecting the 3,000,000 individual photoelectric cells in the 
iconoscope with the radio transmitter. The development is at 
such a point that it can perform substantially in the same 
manner as a motion- picture camera, which also projects 
twenty -four images per second. The iconoscope is so arranged 
that the mica sheet with the 3,000,000 photoelectric cells re- 
ceives both the light from the image and the beam of electrons 
from the cathode. The entire apparatus consists of the cathode - 
ray camera mounted on a tripod and separate amplifier 
cabinets. 

Another recent development that is attracting considerable 
attention is the designing of a carbon- dioxide arc lamp used 
by Ulysses A. Sanabria, the young Chicago television experi- 
menter who has been in the limelight frequently during the 
past three years, for his efforts to perfect big- screen television 
receivers. Sanabria has developed this new lamp in conjunc- 
tion with W. G. Taylor and L. P. Garner. He claims that the 
lamp yields the brightest source of modulated light known. 
Sanabria recently used his new lamp for a nine -day television 
show presented by R. H. Macy & Co., Inc., the prominent 
New York department store. Used (Continued on page 245) 

A MECHANICAL "EYE" 
This is the close -up view of the complicated tube that func- 

tions as an "eye" and that really "sees" objects 

HOW IT FEELS TO BE TELEVISED 
"Uncle Don" of WOR and an announcer looking in at the 
television window on the whirling mechanisms while their 

"images" and voices are being received elsewhere 

A RECENT DEMONSTRATION 
Below is Macy's newspaper Ad of a television exhibit and 
the crowd that it attracted to view the demonstration. The 
large television screen may be clearly seen in the background 

I DRAMATIC 

1TIItBOA 
EXHIBIT 

Monday, 9:30 A.M. to 5:30 P.M. 

in Macy's 34th street windows 
-reproduced on the 5th floor 

The public is invited to this unusual dem- 

onstration for which there is no charge 
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Electric Filter Design 
The fifth of a series of articles on filters. These articles should be of 
particular interest to engineers and advanced experimenters because of 
the ever- extending use of various types of filters 

THIS article discusses the design of 
high -pass filters, and describes the 
design of a useful high -pass filter, 
shown in Figure 2, with an effective 

cut -off at approximately 110 cycles per second. The insertion 
loss characteristic of this filter, when used in the 500 -ohm 
resistive transmission line, is shown in Figure 3. It may be 
used in any circuit where 60 -cycle hum and other low -fre- 
quency disturbances must be filtered out of the circuit without 
cutting down the volume of essential voice frequencies. 

The high -pass filter described in this article, if used in tan- 
dem with the low -pass filter previously described in Part IV, 
will form a band -pass filter as shown in Figure 4. The attenu- 
ation loss of this band -pass filter is given in Figure 5. This 
filter may be used in any 500 -ohm circuit to cut out both the 
low- frequency and the high -frequency disturbances. 

In studying the design of high -pass electrical wave filters, 
the reader should notice that, over the transmission band, the 
high -pass filter must consist of a negative reactance in the 
series arm (Z1) and a positive reactance in the shunt arm 
(Z2). This fact must hold even though the series or shunt 
arms are composed of complicated impedance networks. The 
simplest type of high -pass filter is the constant "k" type, which, 
by definition, is one having the series arm (Z1) in inverse 
impedance relationship to the shunt arm (Z2) ; that is, Z1 Z2 
= constant. In this type of section the series arm ZI is 

simply a condenser of capacity C. Impedance of this arm is 
given by the following equation: 

By C. A. Johnson* 
Part Five 

*New York University. 

FIGURE 1. DESIGN CHART FOR LOW -PASS FILTERS 

CONFIGURATION 

p, Z Z 2 

CONSTANT K 
.TYPE 00000 

L C 

SERIES DERIVED 
M -TYPE 

SHUNT DERIVED 
M -TYPE 

0'00000\-o áp1 
L1 

ca +T 
?-f 

6 
5.i}i^ -OL1 

G -`,7r 3c2 
FORMULAE 

FOR 
ELEMENT VALUES 

R 
L K- 

1 

L1 =RIL 
L2° -1i MaL 
C2= RIC 

L4 =ML 
Ci =1 nt C 
C2 -IIIC C_ 

1T fc R 

MID -SERIES IMAGE 
IMPEDANCE,ZI 

FORMULAE 
AND GENERAL 

CHARACTERISTICS. 

oo 

ZI 
+i x i co 

SAME AS FOR 
CONSTANT K 

TYPE 

m 

Z 
Imo 

+Jx -jx 
R i 

, 
1 

oo 

0 0 o o fc o fcf 
f _Im_1 -(fc 

2 
ZI =Ri -( 2 

fco 

MID -SHUNT IMAGE 
IMPEDANCE Z1, 

FORMULAE 

CHARACTERISTICS CS 

co 

ZI 
oo 

R J x I 
o 

ao 

Z' Imo 

jx +jx 

Ì I.,,; 
W 

0 

o SAME AS FOR 
CONSTANT K 

TYPE 
fc CO 

R Z¡ 

o 

Z1m 

f fco m 

R PIA 
`- / 
V 

i -(fc)a /i_(fc)z 

V 
ATTENUATION 

CHARACTERISTICS 
(SYMBOLIC- 

NON- DISSIPATI VE 

ou 

a 

oo 

ou oo 

a 

oo 

j 

SAME AS FOR 
SERIES DERIVED 

M -TYPE 

fc fao CO fc CO 

PHASE -SHIFT 
CHARACTERISTICS 

(SYMBOLIC- 
NON -DISSIPATIVE) 

,B 

+ TT 

g 

0 

T 

F-1- 
fc fm CO o fc m 

NON - 
DISSI - 

PATIV E II -(*)a 
a,--4 aZ i 

i_a2( fc) fJ =Ut'V 4Z5 J DISSI- 
PATIVE 

f 2 f 2 

-(fC +Jd(fc) (d +jiXâ/' -i) 
d +j[- a%9)21 

CUT OFF 
FREQUENCY fc 

i i i 

ITV Li(Cz +4C4) TT LC TTN./ILi +4L2)C2 
ATTENUATION 

PEAK 
FREQUENCY fm 

CO 
4 4 

217 L1C 

REMARKS:- á foo 
as 1 ifoolz 14mz 8-' 

= 
=Y i O 4d a 1 i ßm2 fc 2 3 p -- 

where 
The ratio of L to 
Roe; that is, 

in the radio field 

1 

Z1 = 
j (oC 

and the shunt arm Z2 is an 
15. = jcoL 

C is a constant, which 

(1) 
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C 

where Ro is actually the image resistance which the filter 
reaches at infinite frequency. This may be seen by studying 
the mid -series or the mid -shunt image impedance of high -pass 
filters shown in the design chart. If the filter is terminated 
mid -series, it will have a negative reactance for all frequencies 
from 0 to the cut -off frequency, where it will become resistive 
and increase its resistance up to a final value Ro at infinite 
frequency. If the filter is terminated mid -shunt, then it will 
look like a positive impedance for all frequencies from 0 up 
to the cut -off, where it will have a very high image resistance. 
This image resistance will then decrease until it reaches the 
final value Ro at the infinite frequency. The value of the 
image resistance of any high -pass (or low -pass) filter may be 
quickly determined from the chart (Figure 4) given in Part IV 
of this series. As an example, let us find the image resistance, 
at 1000 cycles; of the high -pass filter whose design is worked out 
in this article. The filter is terminated with a one -half constant 
"k" section. The value of Ro, chosen for its design, was 600 
ohms, and the cut -off frequency fo was 100 cycles, so that at 

fe 100 
= .1 (4) 

f 1000 
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The chart gives a value of 
ZI»,. 

= .98 or ZI l = 590 ohms (approximately) 
R 

This result may be computed from the formula: 

R=ZI=ReV 1- 

(5) 

= 600w V 1 - .O1 = 588 ohms (7) 

This shows that the image resistance of the filter very nearly 
matches the transmission line above 1000 cycles. According 
to the formula (Equation 6), the resistance would fall off to 0 
at the cut -off, but in any actual filter the effective resistance 
present in the coil and condensers will prevent the image 
resistance falling to O. However, from the cut -off frequency 
at 100 cycles to somewhat above 1000 cycles, the image resis- 
tance will not match the resistance of the line and therefore 
reflection and interaction losses will occur. This accounts for 
the fact that we do not attain a perfecly sharp cut -off in our 
attenuation characteristic. Also, in actual filters, built up of 
elements having effective resistance instead of pure inductance 
and capacitance, there will always be present a reactive com- 
ponent in the transmission band which will also contribute to 
the reflection and interaction losses. These losses, however, 
are usually very small compared to the loss which the filter 
gives in the attenuation region so that it is practicable to build 
a filter which attenuates the frequencies below the cut -off 
much more than those in the transmission region, and that is, 
after all, the chief purpose of putting a filter in the transmis- 
sion line. If we are forced to use inferior elements in building 
our filter, we can make up for the attenuation of the desired 
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frequencies by increasing the amplification in the circuit. 
The phase shift of the constant "k" high -pass filter is such . 

that all of the attenuated frequencies are shifted negatively 
by n radians. This phase shift then increases to 0 at infinite 
frequency. Just as the attenuation characteristic is rounded 
off near the cut -off frequency owing to effective resistance in 
the coils and condensers, so the phase shift characteristic is 
also rounded off near the cut -off; that is, frequencies near the 
cut -off frequency are shifted a phase less than rr radians and 
frequencies above the cut -off are shifted somewhat more than 
they would be in a non -dissipative filter structure: 

Z, 
The ratio -, which determines the transfer loss of the 

4Z, 
filter is given in its non -dissipative and also dissipative forms 
in the design chart. The "d" in the dissipative formula for 

Z, Ref 
is equal to where Reff is the effective resistance of 

4Z. wL 
the coil. This value of d will vary over the frequency range, 
but for high -pass filters should be a maximum, if possible, at 
the cut -off frequency. 

The cut -off frequency of the constant "k" filter is given as 

1 

fe = (8) 
4rr VLC 

where L and C are the full section values of the filter. The 
series condenser and shunt coil of a half constant "k" section 
resonate at the cut -off frequency. The reader can easily show 
this by substituting in the formula for the cut -off frequency 
the values of L and C given in the (Continued on page 247) 
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FIG.7 Attenuation of high and low pass 
non -dissipative filters 
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JOIE THIS CAVIPAIG\ 
OF 

THE radio industry 
has organized to lift 
itself out of the de- 
pression this Fall with 

a smashing September radio 
prosperity campaign. This 
will be an intensive national 
sales and publicity drive 
through the month of September with a 
local committee in every city working to- 
gether with dealers and servicemen to in- 
crease the sale of new sets, tubes, parts 
and accessories. It will reach a climax 
in Radio Progress Week, October 2nd to 
7th, inclusive, 1933. During this week 
special broadcasting programs will be aimed 
to develop popular appreciation of modern 
radio broadcasting and receiving equipment 
and to enlarge the radio audience. 

There follows a list of suggestions for the 
radio dealer, serviceman and the local cam- 
paign committee, showing just how to tie 
into this reconstruction campaign. Anyone 
can follow this plan and cash in. I shall be 
glad to send copies of the campaign an- 
nouncement booklet for the manufacturer, 
distributor, dealer, serviceman and local 
committeeman. 

PROGRESS 

Learn Your Part in the Program 
1. Study the Campaign Plan in the Cam- 

paign Announcement booklet and figure 
out how you can take advantage of it to 
increase your sales this fall. 

2. Get in touch with the distributors you 
buy from and find out what they are 
going to do in this campaign and how 
your manufacturers are tying into it. See 
what dealer co- operation they are plan- 
ning and how you can benefit. 

3. Find out if a local committee has been set 
up in your town to organize a local cam- 
paign to rebuild radio prosperity. Go see 
the chairman. See what local plans are 
brewing and how you can cash in on 
them. If there is to be no local com- 
mittee in your town, tie in with the local 
committee at the nearest radio distribut- 
ing point. They will serve your town 
also. 

4. Hold a meeting of your salesmen, ser- 
vicemen, bookkeeper -all your people - 
and tell them about this coming cam- 
paign to bring back prosperity to every- 
body in the radio business. Get them en- 
thusiastic about Radio Progress Week 
and ready to work together to go over 
the top in the September sales drive. 
Offer a commission to non -selling em- 
ployees on sales from leads they bring in. 
Offer some prizes for the best selling idea, 
the best display in your window, the best 
advertisement, the biggest sale, etc. Get 
them working for quick deliveries, lower 
costs and better service to boost your 
profits and their pay. 

Get Yourself Ready for Selling 
5. Put on your hat and walk up the street. 

Then stroll past your store and look it 
over. Is it working for you or against 
you? Ask yourself: 

a. Is the store front dingy? Will a 
new coat of paint help? 

b. does your sign reach out for at- 
tention? 

c. Are your window displays interest- 

ing? Are the backgrounds good? 
d. Does your store interior appear in- 

viting as you look in? 
e. Study your store arrangement, equip- 

ment and decoration -is it creating 
a good impression or a bad one? 

f. Ask a few good friends -men and 
women -to visit your store and tele- 
phone for information -and give 
you their frank impressions. 

Make a list of the ideas that come out of 
this check -up, talk them over with your 
staff and take action before the sales 
drive begins. 

6. Get your prospect lists in shape early so 
you will know just where you want to 
direct your selling effort. 

a. Make an up -to -date list of worth- 

7. 

8. 

By Earl Whitehorne' 

the local campaign commit- 
tee holds in your town or at 
the nearest radio distribut- 
ing point. Make notes of 
the selling ideas that are 
suggested there and be ready 
to use them when the sell- 
ing comes. 

9. Study the details of the Radio Progress 
broadcasting program as they come to 
you and discuss them with your sales- 
men. Be sure they understand how to 
make the most of the popular appeal of 
this special broadcasting and use it as 
the urgent reason why the prospect 
should buy now. See that you receive 
the Radio Progress Week program 
broadside which will be ready early in 
September and display it prominently. 

Schedule Your Activities in 
Advance 

10. 

while customers on your books. 
Those who purchased good sets from 
you more than four years ago and 
those who bought cheap models are 
your best prospects for modern re- Il 
ceivers. The rest are prospects for 
new tubes and reconditioning. 

b. Revise your list of unsold prospects 
by asking your old customers for 
names of friends who might be in- 
terested. Offer them a small com- 
mission for new set sales made with 
the use of their names. 

c. Go to the leading automobile deal- 
ers and get from them lists of those 
to whom they have made sales 12 
within two years. Offer them a 
commission on sales of auto sets to 
these prospects. 

d. Make up lists of good prospects for 
battery sets among the farmers in 
the surrounding rural territory and 
hamlets not served by power lines. 
Send them advertising matter on 
home and auto models and cash in 
on the national promotion of the 
campaign to the farm market. 

Make sure that you are ready with good 
names to whom you can mail advertising 
matter and send salesmen with the mini- 
mum waste of postage and time. 
Secure a set of the campaign display 
and advertising material -plan book, 
window display, posters, decalcomania 
window sign, model markers, direct mail 
folders, poster stamps -and be ready to 
feature Radio Progress Week in your 
store and windows during the sales drive. 
Study the Dealer Plan Book and take ad- 
vantage of every benefit the campaign 
offers you. Get these from your dis- 
tributor or the local committee. 
Attend the meeting of local dealers that 

* Director of Radio Industry Campaign to 
Rebuild Prosperity 

Put down on paper a sensible schedule 
of things to do during the sales drive 
that will give you a well -balanced pro- 
gram of selling. Make an effective com- 
bination of window and store display, 
newspaper advertising, direct -mail ad- 
vertising and active canvassing by sales- 
men sent to carefully selected prospects. 
Set up a calendar, with your whole pro- 
gram set down -just when you want to 
start each activity. Make somebody re- 
sponsible for each part of the program 
so that each feature will be carried out. 
Carry through the mechanical prepara- 
tion of your sales drive. Have envel- 
opes ready to mail out the folders, ad- 
vertising copy selected and cuts ready, 
salesmen equipped, instructed and ready 
to go and a schedule of window displays 
and store features for September and 
Radio Progress Week. Have plenty of 
manufacturers' advertising matter on 
hand to combine with the campaign dis- 
play material. 
Make up a list of novel ideas that may 
be used with dramatic effect to help you 
capture popular attention, create inter- 
est and attract people to your store. 
Select a set of selling stunts that will go 
well together and give you a full pro- 
gram of strong appeals -such as: 

a. Feature a "history" window, using 
traded -in models, showing the ad- 
vance in radio design since early 
days. Give demonstrations of these 
sets, in your store, one after an- 
other, winding up with the latest 
receiver. 

b. Stage a comparative demonstration 
some evening between modern re- 
ceivers and trade -in sets three or 
more years old, on the sidewalk in 
front of your store. 

c. Service and repair sets in the front 
window during the campaign. 

d. Run a door -to -door free tube testing 
campaign with the serviceman car- 
rying impressive testing equipment. 

e. Demonstrate the methods used in 
broadcast stations to make "prop" 
noises during plays, right in the 
store window, using a public -ad- 
dress system. 

f. Rig up the store with photoelectric 
(Continued on page 248) 
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You Will Need These Posters, Folders, Stickers 
REACH FOR 

THE JOY OF LIVING 

CsET YOUR 

WINDOW 
DISPLAY 

ADiORI:Aa- 

RADIO 
PROGRESS 
WEEK 1933 

DECALCOMANIA 
SIGN 

FOLDERS 

Take the world 

Take the world i 

he wld with you when When 

you step on the 1 In the 

starter 

FOLDERS 

TEo 

YOUR PERrECTEO 

AUTO RADIO ' 10 
.)$ 

FOLDERS 

MODEL 
MARKER 

Ur; 

,%. . .. 
RECONDITIONING 4174°4'seu . 

POSTER Airrexr.. 
144(4 

fil? 014,4, 

t . 

LET US. INSPECT 

YOUR SET 
FOR BETTER RECEPTION 

11 

DRESS UP YOUR STORE WINDOW AND GET READY FOR BIG BUSINESS 

This is a reproduction of some of the posters for window displays, for dealers and servicemen, as well as prier tags, folders, stamps 

and decalcomania signs that will help you in increasing your fall business through the aid of the Radio Industry Campaign to 

Rebuild Prosperity. Be sure that you read the accompanying article and get in touch with your local campaign headquarters for 
more material and facts in helping to make the campaign a success for yourself and for your community 
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PUTTING 

"EMPTY SPACE" 
IN VACUUM TUBES 

Many readers have written in asking for information on the methods of 
making the vacuum inside of the radio tubes considered the heart of radio 
transmitting and receiving apparatus. The author, in this article, tells how 
it is done and explains just what is meant by the general term "vacuum" 

THE conquest of "empty space," 
otherwise called a "vacuum," is 
perhaps the characteristic that 
defines best the trend of the present physical sciences 

and their most interesting part -the radio tube and the elec- 
tronic sciences. 

In the last sublimation, Einstein's relativistic universe is a 
cosmos, defined through its co- ordinates of space and time. 
As a practical working hypothesis, we find that wherever we 
try to go down to the fundamental principles of physical phe- 
nomena, we have to deal, ac- 
cording to our present theories, 
with a few "points" in space 
that act as though matter would 
be concentrated in them. Such 
points are many times their own 
diameters apart from each other, 
as postulated by the wave theory 
of matter. Still more primitive, 
mechanistically speaking, we 
have to deal with molecules 
which are separated from each 
other by a space several times 
the diameter of the molecules. 

The immediate importance of 
the physics of space is particu- 
larly clear in the latest wonder 
tool of the scientific magician: 
in the radio and electronic 
sciences. The very nature of 
radio broadcasting necessitates 
a space capable of transmitting 
electromagnetic oscillations. 

On the other hand, it is the 

By Irving J. 

A FAMILIAR V 
Figure 1. The Hypervac 

more or less well kno 

Saxl, Ph.D. radio tube -a vacuum device -which 
makes possible the amplification of 
impulses which, as such, could not be 

directly perceived by human beings. 
What is a vacuum? Vacuum -absolute emptiness -has as 

yet never been produced by man. Even with our most refined 
evacuating devices there still remains a vast number of mole- 
cules in each cubic inch of air. On the night of April 9, when 
KPO, the new 50- kilowatt broadcasting station of NBC at 
Belmont, was christened with a "bottle of nothing," this vacuum 

still contained 25 sextillion mole- 
cules of air. Though considered 
99.999999 percent complete, 
there still remained in this pear - 
shaped lamp bulb of approxi- 
mately 5 inches in diameter 250 
trillion molecules of air. If 
these were converted into drops 
of water, sufficient water would 
be produced to raise the level 
of the Great Salt Lake about 
one -sixteenth of an inch. 

This bulb, evacuated by the 
best present means by Dr. Ir- 
ving Langmuir, who was re- 
cently awarded the Nobel prize 
in chemistry and who is a spe- 
cialist in high- vacuum research, 
still contained 250 trillion mole- 
cules of gas. This will give an 
idea of how far away we still 
are from a perfect vacuum. 

However, it is an assured fact 
that this incomplete vacuum we 

ACUUM PUMP 
electrically driven pump 

wn to people in the art 
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TYPES OF PUMPS 
Figure 2, left, shows a cross- section 
view of the Hypervac pumy. Figure 
3, above, shows diagrammatically an- 
other type of high vacuum pump, 
while Figure 4, right, is a patent dia- 
gram of a multi -stage high vacuum 

pump 

are able to produce is, nevertheless, quite sufficient for ex- 
hausting radio receiving and transmitter tubes, X -ray tubes 
and other forms of vacuum equipment and for bringing about 
the miracles of modern electronic techniques which are so 
close to the borderline of the unbelievable. 

How is a vacuum produced? While we have just seen that 
a perfect vacuum has not as yet been attained, we must make 
a distinction, even in this limited realm of vacua, that is within 
the reach of our instruments, between the regular vacuum, the 
high vacuum and the extreme vacuum. 

In considering vacua, the best comparison is with the air 
pressure at sea level. This pressure averages about 760 milli- 
meters of mercury. If we wish to go down somewhat, for 
producing pressure that is sufficient for ordinary chemical 
work, water jet pumps of the aspirator type are sufficient for 
work to about 14 millimeters pressure. However, as these 
pumps do not approach the region of vacuum necessary for 
electronic work, no particular details will be given about them 
here. Forms of reciprocating and other old constructions of 
vacuum pumps will also not be discussed here, as they, too, do 
not enter present -day pro- 
duction methods. 

If we wish to go to pres- 
sures of a small fraction of 
one millimeter, which is the 
type most frequently used 
in vacuum work, rotating 
pumps of the Gaede type 
are used in modern vacuum 
techniques. 

Figure 1 shows a rotating 
pump of this type, driven 
by a small electric motor. 
From the cross- section at 
the right side of Figure 2, 
the operation of this pump 
becomes clear. Within the 
outer cylinder (a) moves a 
smaller cylinder (b) which 
is attached eccentrically and 
touches, with its widest 
elongation, the wall of the 
outer cylinder chamber. As 
shown by the arrow, this 
inner cylinder rotates clock- 
wise. A valve (c) is pressed 
down upon the inner cylin- 
der by an arrangement of 
springs in such a way that 
it is moved up and down if 
the inner cylinder rotates. 

It will be readily under- 

stood from this picture that the volume of air which has en- 
tered through the big pipe (p) at the upper right side of the 
diagram will be moved around clockwise before the rotating 
inner cylinder, and finally is pushed out through another valve 
(v) immediately behind valve c. The valve, of course, must 
close tightly, and similarly the connection between the eccen- 
tric inner cylinder and the wall must be vacuum tight. 

Pumps of this type, if operated properly, give vacua which 
are probably better than i micron (1 micron is one -thousandth 
of 1 millimeter mercury pressure). This is within the dimen- 
sion which is necessary for the production of regular radio 
amplifier tubes. The usual procedure is that they are ex- 
hausted in several states with rotating oil pumps, similar in 
their general physical construction to the one discussed above. 
After the last amounts of gases have been properly driven out, 
a small amount of material consisting mostly of magnesium, 
calcium and some alkaline earths is placed within and evapo- 
rated in the bulb. This material, known as a getter, covering 
the walls of the bulb with a mirror -like deposit, absorbs the 
remaining gas in the tube and brings the vacuum within the 

bulb down to a point where 
electrons can move freely 
and the tube operates ef- 
ficiently as an amplifier for 
weak impulses. 

While this method of 
using rotating oil pumps is 
satisfactory for most re- 
ceiving tubes which do not 
run under too heavy a load, 
difficulties arise in the pro- 
duction of vacuum in trans- 
mitter tubes, X -ray tubes 
and other high -powered 
electronic devices. 

Gas may suddenly break 
out under the severe strain 
of energy transformation 
taking place in the tubes 
which carry many kilowatts 
of power. A higher degree 
of vacuum and better de- 
gassifying methods are nec- 
essary in such tubes and use 
must be made of other 
pumps, capable of produc- 
ing pressures below 10-6 
millimeters. 

For bringing about a 
lower vacuum than can be 
obtained commercially with 
present -day rotating pumps, 

WHAT THEY LOOK LIKE 
Figure 5, extreme left, shows the outside view of a multi -stage 
metal pump ('combined ejector and diffusion). In this same. 
photograph, Figure 6, on the right -hand side, is a close -up of 
the inside assembly of this same pump. Figure 7, photograph 
at the right, shows the extreme vacuum type of pump of 
Schirman, with which it is claimed pressure as low as .10-'Q 
mm. Hg. can be reached at a velocity between 20 and 30 liters 

per second 
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molecular pumps of the condensation and vapor -jet types are 
used. 

The first one of this type is the diffusion pump. It goes back 
to an old principle worked out by Dr. Wolfgang Gaede as 
early as 1913. His invention concerns itself with an apparatus 
for production of a high vacuum with the aid of diffusion. The 
vessel which is to be evacuated is connected with a pump 
through a porous wall. The openings in this wall must be so 

fine that their diameter is not bigger than the dimension of 
the average free mean path of the gaseous molecules. While 
one side of this porous diaphragm is in contact with the space 
which is to be evacuated, the other side of the diaphragm is 

filled with mercury vapor which is as free as possible of air. 
Such a vapor may be either mercury vapor or certain ,oils of 
low vapor pressure. Gas of the vessel to be evacuated there- 
after diffuses through the vessel and is carried away by the 
vapor. If the vapor which is diffusing in the opposite direction 
is condensed by a radiator, or if it is absorbed by chemical 
materials, a vacuum is produced in the vessel. 

High- Vacuum Pumps 
As the average free mean path of the molecule decreases 

with increasing pressure, the openings of the diaphragm must 
be finer the higher the vapor pressure. On the other hand, 
the openings may be so large that wire mesh may be used if 
the diffusion is aided by a relatively high "fore" vacuum. The 
bringing about of condensation and diffusion has also been used 

in the construction of Dr. Langmuir's condensation pump.' 
While diffusion pumps are able to go down to small fractions 

of a micron, their speed is not quite what is necessary for 
actual production work. For 
bringing about quicker ac- 
tion, mercury vapor pumps 
have been constructed 
which, working in several 
stages, bring about a suc- 
cessive acceleration of mole- 
cules which are to be car- 
ried out from a vacuum 
container. 

Figures 3 and 4 show a 

design of a multi -stage high 
vacuum pump as constructed 
by E. Leybold Co. Refer- 
ring to the view shown in 
Figure 3, the suction mem- 
ber consists of a nozzle (a) 
from which a jet of mer- 
cury vapor may be impelled 
directly downward, a metal- 
lic member (b), having an 
axle bore (c) in alignment 
with the nozzle (a), spaced 

at an interval from the nozzle (a) and constituting, with the 
nozzle, a vapor ejector. The member (b) is fitted within a 
water -jacketed cylinder (d) so as to be in thorough cooling 
contact therewith. 

The jet of mercury vapor rushing from the nozzle (a) passes 
into the bore (c) of the cooling member, where it is imme- 
diately cooled. 

As long as the air passing through the chamber above the 
member (b) exceeds that of the jet of vapor passing into the 
bore (c), and the air is drawn by suction through the narrow 
space betwen the rim of the nozzle and is carried along by the 
jet, the pump acts as an ordinary ejector. 

If the air pressure has gone down considerably, the tube 
works thereafter as a diffusion pump, the molecules of the gas 
diffusing into the space filled with mercury vapor, which is 
condensed thereafter. 

Figure 5 shcws a photograph of a complete pump of this 
type, while Figure 6 gives a close -up of the multi -stage jets 
within the pump. 

While pumps operating along this physical principle are very 
effective in their operation, there may be mentioned one 
simpler pump which, though little known to industry, brings 
about a high -speed production of extreme vacua. In the vac- 
uum pump of Dr. M. A. Schirmann, shown in Figure 7, gas 
coming from the vessel which is to be evacuated is brought 
into contact with a stream of mercury vapor along a large 
surface. This is done in three different ways: 

1. The vapor is ejected from a nozzle of considerable diame- 
ter, thus having a great circumference and a large active surface. 

2. The speed with which the vapor is propelled is consider- 
able; therefore the mercury 
vapor is projected for sev- 
eral inches into the space 
within the pump. 

3. For still further 
straightening out of this va- 
por over distances as large 
as possible, a metal mesh is 
inserted, which acts some- 
what similar to the guides 
in a vapor turbine. 

Along this pre- exhausted 
metal net the transportation 
of molecules from the vac- 
uum towards the "fore" 
vacuum takes place with 
such speed that a vacuum 
of 10-` can be reached in 10 
minutes, while it takes over 
an hour to get the same re- 
sult with most of the con- 
densation pumps. 
(Continued on page 243) 

JUST AN IDEA! 
The author suggests that high vacua might be produced by 

having attached to the chamber being exhausted a glass tube 
with a high -speed fan run electrically with an outside armature 
in which would flow a rotating electric field. The purpose of 

the fan would be to push gas molecules in the direction of the 
fore vac'ivm 

TO VACUUM 
CHAMBER 

mim 

FORE 
VACUUM 
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Radio Call Book Section 
World Short -Wave Station List 

(All time given is Eastern Standard Time) 

By Wavelength, Frequency, Call, Location and Time 

Meters Kc. Call Location 
38.00 7,890 
38.07 7,880 
38.11 7,870 
38.29 7,830 
38.49 7,790 
38.60 7,770 
38.59 7,758 
38.86 7,715 
39.01 7,685 
30.16 7,660 
39.34 7,630 

39.42 7,610 
39.65 7,560 
39.82 7,530 

39.89 7,520 

39.97 7,500 

40.16 7,470 
40.30 7,444 
40.46 7,410 
40.50 7,402 
40.54 7,400 

40.60 7,390 
40.71 7,370 
40.90 7,320 
41.00 7,300 
41.60 7,207 

41.67 7,195 
41.67 7,195 

41.93 7,150 
42.10 7,120 
42.20 7,105 
42.30 7,090 

43.71 7,020 
43.00 6,976 
43.23 6,940 
43.45 6,900 
43.54 6,890 
43.73 6,860 
43.70 6,860 
43.82 6,840 
44.15 6,790 
44.41 6,755 
44.41 6,755 
44.54 6,732 

44.61 6,720 
44.71 6,705 
44.91 6,675 
44.98 6,667 
45.02 6,660 
45.02 6,660 
45.09 6,650 
45.29 6,620 

45.36 6,610 
46.05 6,510 
46.27 6,480 
46.63 6,430 
46.67 6,425 
46.70 6,420 
47.00 6,380 
47.00 6,380 
47.33 6,335 
47.97 6,250 
47.97 6,250 
48.20 6,220 
48.51 6,180 

48.75 6,150 
48.86 6,140 

48.91 6,130 
48.91 6,130 
48.95 6,125 
48.99 6,120 
48.99 6,120 
49.07 6,112 
49.10 6,110 

49.10 6,110 
49.10 6,110 
49.15 6,100 

49.15 6,100 

49.19 6,095 

49.23 6,090 
49.31 6,080 

VPD Suva, Fiji Islands 
JIAA Tokio, Japan 
RXC Panama City 
PDV Kootwijk, Holland 
HBP Geneva, Switzerland 
FTF Ste. Assise, France 
PCK Kootwijk, Holland 
KEE Bolinas, Calif. 
TIR Cartago, Costa Rica 
FTL Ste. Assise, France 
RIM 

KWX Dixon, Calif. 
KWY Dixon, Calif. 

"El Prado", Riobamba, 
Ecuador 

KDK 
KKH Kauhuku, Hawaii 

RKI Moscow, U. S. S. R. 

HJB Bogota, Colombia 
HBQ Geneva, Switzerland 
WEG Rocky Point, N. Y. 
HJ3ABD Bogota, Colombia 
WEM- 

W2XBJ Rocky Point, N. Y. 
ZLT Wellington, N. Z. 
KEQ Kauhuku, Hawaii 
ZTJ Johannesburg, S. Africa 
HSP2 Bangkok, Siam 
EAR58 Teneriffe, Canary Islands 

VK6AG Perth, Australia 
VS1AB Singapore, British Malaya 

HJ4ABB 
HKK 
HKN 
HKE 

Manizales, Colombia 
Cali, Colombia 
Medellin, Colombia 
Bogota, Colombia 

Schedule and service 
Phone 
Tests with KEL 
Phone to HJP, afternoons 
Phone 
Phone; Sun. 5 -5.45 P.M. 
Phone 
Phone 9 A.M. -7 P.M. 
Exp. 
Phone 
Phone 
Phone to RKI; 6 A.M. -8.15 

A.M. 
Phone to Hawaii, nights 
Phone to Hawaii 

EAR125 Madrid, Spain 
EAR110 Madrid, Spain 
WEB Rocky Point, N. Y. 
GDS Rugby, England 
KEQ Kauhuku, Hawaii 
KEL Bolinas, California ...... "Radio Vitus" Paris, France 
CFA Drummondville, Que. 
GDB Rugby, England 
WOA Lawrenceville, N. J. 
WOB Lawrenceville, N. J. 
WEJ- 

W2XBJ Rocky Point, N. Y. 
WQO Rocky Point, N. Y. 
WER Rocky Point, N. Y. 
DGK Nauen, Germany 
XFD Mexico City 
HKM Bogota, Colombia 
TGW Guatemala City 
IAC Coltana, Italy 
...... "El Prado", Riobamba, 

Ecuador 
REN Moscow, U. S. S. R. 
WOO Deal, N. J. 
TGW Guatemala City 
PCM The Hague, Holland 
W3XL Bound Brook, N. J. 
RV62 Minsk, U. S. S. R. 
HJ5ABD Cali, Colombia 
HC1DR Quito, Ecuador 
VE9AP Drummondville, Que. 
HJ3ABF Bogota, Colombia 
CN8MC Casablanca, Morocco 
I2RO Rome, Italy 
TGW Guatemala City 

VE9CL Winnipeg, Man. 
W8XK Saxonburg, Penna. 

YV3BC Caracas, Venezuela 
VE9BA Montreal, Que. 
YVI IBM OMaracaibo, Venezuela 
ZTJ Johannesburg, So. Africa 
W2XE Wayne, N. J. 
YVIBC Caracas, Venezuela 
VE9HX Halifax, N. S. 

VE9CG Calgary, Alta. 
VUC Calcutta, India 
W3XAL Bound Brook, N. J. 

W9XF Chicago, Ill. 

VE9GW Bowmanville, Ontario 

VE9BJ St. John, N. B. 
VE9EH Charlottetown, P. E. I. 

Broadcast; Thu. 9 -11 P.M. 

Phone to KWO 9 P'M. -2 A.M. 
Phone to RIM; 6 A.M. -8.15 

A.M. 
Phone; Irr. 
Phone 
Phone 
Broadcast 9 -11 P.M. daily 

Exp. 
Phone to Sydney; mornings 
Phone to California; nights 
Phone 
Broadcast 
Broadcast; daily 5 -6.30 P.M. 
Sundays 7.30 -9 A.M. 
Exp. 
Broadcast; Mo., Wed., Fri. 

9.30 -11 A.M. 
Broadcast; Sat. Il P.M. -midn. 
Broadcast 
Broadcast 
Broadcast; Mo. 6-7 P.M. 

Tue., Fri. 8 -9 P.M. 
Broadcast 
Broadcast 
Exp.; tests with Europe, irr. 
Phone to New York, nights 
Phone to Calif., nights 
Phone 
Broadcast 
Phone 
Phone 
Phone to England, nights 
Phone to Bermuda, nights 

Exp. 
Phone 
Phone 
Tests with WEJ, near 9 P.M. 
Phone 
Broadcast 9 -11 P.M. 
Broadcast 
Exp. 

Broadcast; Thu. 9 -11 P.M. 
Broadcast; 1 -6 P.M. 
Phone 
Broadcast 
Broadcast 
Exp. 
Broadcast 
Broadcast 
Broadcast 
Broadcast 
Broadcast; 7 -11 P.M. daily 
Broadcast; relays Rabat 
Broadcast 
Broadcast; 1.30 -2.30 P.M., 

5 P.M. -midn. irr. 
Broadcast 
Broadcast; relays KDKA, 4.15 

P.M. -I A.M. 
Broadcast; 8 -10 P.M. 
Broadcast 
Broadcast; 8 -11 P.M. 
Broadcast 
Broadcast; relays WABC 
Broadcast; 5.15 -10 P.M. 
Broadcast; 8.30 -11.15 A.M.; 

5 P.M. -10 P.M. 
Broadcast 
Broadcast; mornings 
Broadcast; relays WJZ, Sat. 

4.30 P.M.- midnight 
Broadcast; relays WEHR, 3.30 

P.M. -1 A.M. daily except 
Sat. 

Broadcast; Mo., Tu. 7 A.M. - 
11 A.M., Thu., Fri. 3 -7 
P.M., Sat. 3 P.M. -11 P.M 
Sun. 10 A.M. -8 P.M. 

Broadcast 
Broadcast 

Meters Kc. Call 
49.31 6,080 W9XAA 
49.40 6,070 OXY 
49.40 6,070 ZTJ 
49.40 6,070 UOR2 
49.40 6,070 VE9CS 

Location 
Chicago, Ill. 
Skamlebaek, Denmark 
Johannesburg, So. Africa 
Vienna, Austria 
Vancouver, B. C. 

49.44 60,65 SAJ Motala, Sweden 
49.48 6,060 VQ7L0 Nairobi, Kenya, Africa 

49.48 6,060 W3XAU Byberry., Penna. 

49.48 
49.48 
49.56 
49.64 
49.64 
49.64 
49.72 
49.80 
49.80 
49.84 
49.93 
49.93 
49.97 
49.97 
49.97 

6,060 
6,060 
6.050 
6,040 
6,040 
6,040 
6,030 
6,020 
6,020 
6,015 
6,005 
6,005 
6,000 
6,000 
6,000 

W8XAL 
ZL2ZX 
GSA 
W1XAL 
PK3AN 
W4XB 
VE9CA 
XEW 
DJC 
VE9CX 
VE9DR 
VE9DN 
RV59 
ZL3ZC 
HJ1ABB 

Cincinnati, Ohio 
Wellington, N. Z. 
Daventry, England 
Boston, Mass. 
Soerabaja, Java 
Miami Beach, Fla. 
Calgary, Alta 
Mexico, D. F., Mexico 
Zeesen, Germany 
Wolfville, N. S. 
Montreal, Quebec 
Montreal, Que. 
Moscow, U. S. S. R. 
Christchurch, N. Z. 
Barranquilla, Colombia 

50.22 5,970 HVJ Vatican City, Italy 

50.47 5,940 TGX Guatemala City 

50.60 5,925 HJ4ABE Medellin, Colombia 

50.99 5,880 

50.99 5,880 

51.09 5,868 
51.69 5,800 

51.96 5,770 

XDA 

H2ABA 

WOB 
HJ1ABB 

XAM 

Mexico, D. F., Mexico 

Tunja, Colombia 

Lawrenceville, N. J. 
Barranquilla, Colombia 

Merida, Yucatan 

52.60 5,700 HCK Quito, Ecuador 
52.69 5,690 TIUI Tananarive, Madagascar 
52.79 5,680. VK3LR Melbourne, Australia 
57.00 5,260 WQN Rocky Point, N. Y. 
57.99 5,170 OK1MPT Prague, Chechoslovakia 
57.99 5,170 PMB Soerabaja, Java 
58.22 5,150 PMY Bandoeng, Java 
59.13 5,070 WCN Lawrenceville, N. J. 
59.37 5,050. VRT -ZFA Hamilton, Bermuda 

60.20 4,980 GBC Rugby, England 
60.33 4,970 G6RX Rugby England 
61.95 4,840 GDW Rugby, England 
62.46 4,800 W2XV Long Island City, N. Y. 
62.65 4,785 CGA Drummondville, Que. 
62.70 4,782 W9XAM Elgin, Ill. 
62.86 4,770 ZL2XX Wellington, N. Z. 
63.12 4,750 WOO Ocean Gate, N. J. 
63.12 4,750 WKF Lawrence, N. J. 
66.48 4,510 VPN Nassau, Bahama Is. 
67.07 4,470 YID Bagdad, Iraq 
69.44 4,320 G6RX Rugby, England 
69.56 4,310 WTDV- 

WTDW Virgin Is. 
70.00 4,283 IBEJ S. S. Conte Rosso 

ICEJ S. S. Rex 
IDLI S. S. Conte di Savoia 

70.20 4,270 RV15 Khabarovsk, Siberia 
70.20 4,270 WIR Rocky Point, N. Y. 
71.73 4,180 GFWV S. S. Majestic 

GLSQ S. S. Olympic 
GMJQ S. S. Belgenland 
GDLJ S. S. Homeric 
GTSD S. S. Monarch of Bermuda 
GFKY S. S. Minnetonka 
GMBJ S. S. Empress of Great 

Britain 
DDAC S. S. Europa 
DDAS S. S. Bremen 
DDCB S.S.Columbus 
DDCG S. S. Resolute 
DDCP S. S. Cap Polonio 
DDDT S. S. Deutschland 
DDDX S. S. Hamburg 
DDDE S. S. Cap Arcona 
DDED S. S. New York 
DDFF S. S. Reliance 
DDFT S. S. Oceana 
DDNY S. S. Albert Ballin 

72.87 4,116 WOO Deal, N. J. 
73.00 4,107 HCJB Quito, Ecuador 
73.21 4,100 WND Hialeah, Florida 
79.95 3,750 I3R0 Rome, Italy 
79.95 3,750 F8KR Constantine, Tunis 

Schedule and service 
Broadcast 
Broadcast; 2 -6.30 P.M. 
Broadcast 
Broadcast 
Broadcast; Fri., 12.30 -1.45 

A.M. Sun.; noon -midn. 
Broadcast 
Broadcast; 11 A.M. -2 P.M. 

daily 
Broadcast; relays WCAU Thur. 

Fri. 6.15 A.M. -midn.; other 
days 6.15 A.M. -3 P.M. 

Broadcast; relays WLW 
Broadcast 
Broadcast 
Broadcast; Sundays 
Broadcast 
Broadcast 
Broadcast 
Broadcast 
Broadcast; 7 -9 P.M. 
Broadcast 
Broadcast, relays CTCF 
Broadcast 
Broadcast; daily 2 -5 P.M. 
Broadcast 
Broadcast; 7.45 -10.30 P.M . 

daily; 8 -10.30 P.M. Mo., 
Wed.; 7:45 -8.30 P.M. Sun- 
day 

Broadcast; 2 -2.15 P.M. daily; 
5 -5.30 P.M. Sunday 

Broadcast; 1.30 -2.30 P.M. 
5 P. M. -midn. 

Broadcast; Mo. 7 -11 P.M.; 
Wed., Fri. 7.30 -10.30 P.M.; 
Tue., Thu., Sat. 6.15 -8 P.M. 

Tests with XAM; 10 A.M. -8 
P.M. irr. 

Broadcast; 1 -2 P.M.; 7.30- 
10 P.M. 

Phone to Bermuda 
Broadcast; daily 8 -10 P.M.; 

Thu. 8 -10.30 P.M. 
Tests with XDA 10 A.M. -8 

P.M. irr. 
Broadcast 8 -11 P.M. 
Broadcast 
Exp.; 5 -7.30 A.M. 
Tests irreg. 
Broadcast 
Broadcast 
Phone to Australia; 11 A.M. 
Phone to England, nights 

Phone to W NB and GMBJ, 
nights 

Phone to ships 
Exp, evenings 9 P.M. 
Phone to U. S. evenings 
Exp. 
Phone to ships 
Time sigs. 
Phone 
Phone to ships 
Phone to England; evenings 
Phone to WND; 2 -10 P.M. 
Phone 
Exp.; 9 P.M. irr. 

Exp. ;Weather reports 2 -3P.M. 
Phone 
Phone 
Phone 
Broadcast 
Phone 
Phone 
Phone 
Phone 
Phone 
Phone 
Phone 

Phone 
Phone 
Phone 
Phone 
Phone 
Phone 
Phone 
Phone 
Phone 
Phone 

Phone 
Phone 
Phone 
Phone 
Broadcast; daily except Mo. 
Phone to VPN; irr. 
Broadcast 
Broadcast 
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A SIO ¶PRO ÇRAM 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 fifth 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 September 10th- October 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. 

SPECIAL NOTE: Listings are Eastern Daylight Saving Time up to and including September 23. From September 10 
to 23, deduct one hour for Eastern Standard Time, two hours for Central Standard Time, three hours for Mountain Stand- 
ard Time and four hours for Pacific Standard Time. On and after September 24, the same listings are in Eastern Standard 
Time. Therefore, beginning September 24, 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 
5:45 -LITTLE ORPHAN ANNIE. Drama. 

Sponsor: Wander Co. NBC. WJZ, WEAL, 
WBZ, WBZA, CRCT, KDKA. 

b:45 -THE KING'S HENCHMEN. Jane Fro - 
man and Charles Carlisle, vocalists. Fred 
Berrens Orchestra. Sponsor: Kings Brew- 
ing, Inc. CBS. 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. 

6:45 - GEORGE SCHERBAN'S RUSSIAN 
GYPSY ORCHESTRA. CBS. WOKO, 
WCAO, WAAB, CKLW, WDRC, KMBC, 
WCAU, WFBL, WSPD, WQAM, WGST, 
WBRC, WDSU, WBT, WDOD, KVOR, 
KLZ, WTAQ, WLBW, WBIG, KTRH, 
WFEA, WRFC, WISH, WODX, WSFA, 
WLAC, WMBG, WDBJ, KSL, KTSA, 
WMT, WWVA, KFH, WSJS, WORC, 

KOMA, WDAE, WKBN. 
7:00 -AMOS 'N' ANDY. Orama. Sponsor: 

Pepsodent Co. NBC. WJZ, WEAL, 
WBZ, WBZA, KDKA, WLW, WGAR, 
WMAL, CRCT, WRVA, WPTF, WIOD, 
WFLA. Also, 11:00 -WMAQ, WENR, 
KZVK, WREN, KOIL, WTMJ, KSTP, 
WSM, WMC, WSB, WSMB, KTHS, 
KDYL, WJR, WOAI, WKY, KOA, KGO, 
KFI, KGW, WHAM, WFAA, KOMO, 
KHQ, KPRC, WDAF, WCKY. 

7:30 -LUM AND ABNER. Sketch. Sponsor: 
Ford Dealers. NBC. WEAF, WFBR, 
WBEN, WGY, WTAM, (WLW on 7:45 to 
8:00), WTAG, WEEI, WJAR, WCSH, 
WRC, Also, 11:15 -WENR, KSD, WOC, 
WHO, WDAF, WTMJ, WKBF. 

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 GOLDBERGS. Drama. Spon- 
sor: Pepsodent Co. NBC. WEAF, WEEI, 
WSAI, WENR, WOW, WTAG, WJAR, 
WCSH, WLIT, WFBR, WRC, WGY, 
WREN, WCAE, WTAM, WWJ, WDAF. 

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

WCAU, WJAS, WBT, WJSV, CKLW. 
8:00 -HAPPY BAKERS. Vocal trio. Piano 

accompanist. Sponsor Continental Baking 
Corp. CBS. WABC, WAAB, WKBW, 
WDRC, WHEC, WORC, WMAS. 

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

8:15 -SINGIN' SAM. Sponsor: The Barbasol 
Company. CBS. WABC, WOKO, WCAO, 
WNAC, WGR, WGN, WKRC, WHK, 
WDRC, WFBM, KMBC, WCAU, WJAS, 
WEAN, KMOX, WFBL, WSPD, WJSV, 
WCKY, WCCO, WADC. 

8:30 -THE SIZZLERS. Male trio. NBC. 
WEAF, WCSH, WHEN, WTAM, WSAI, 
WMAQ, KSD, WOC, WHO, WOW, WTAG, 
WJAR, WFBR, KFYR, WDAF, WIS, 
WCAE, WSB, WIBA, KPO, WEBC, 

Compiled by 

Samuel Kaufman 
WJDX, WSMB, WKY, KTBS, WRC, 
WOAI, CFCF, WWNC, WIOD, WSM, 
KOA, KVOO. 

8:30 -KATE SMITH LA PALINA PRO- 
GRAM. Sponsor: Congress - Cigar Co. 
CBS. WABC, WADC, WOKO, WCAO, 
WGR, WGN, WKRC, WJHK, WOWO, 
WFBM, K \IBC, WHAS, WCAU, WJAS, 
KMOX, WFBL, WSPD, WJSV, CKLW, 
WHEC, WAIT, WREN, WCCO. 

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

8:45 -ABE LYMAN'S ORCHESTRA AND 
IRVING KAUFMAN. Sponsor: Sterling 
Products, Inc. CBS. WABC. WADC, 
WOKO, WCAO, WNAC, WGR, WGN, 
WKRC, WHK, WDRC, WFBM, KMBC, 
WHAS, WCAU, WJAS, WEAN, KMOX, 
WFBL, WSPD, WJSV, WCCO, CKLW. 

8:45 -FERDE GROFE'S ORCHESTRA 
WITH CONRAD THIBAULT. Sponsor: 
Philip Morris & Co. - NBC. WEAF, 
WTIC, WCAE, WJAR, WCSH, WLIT, 
WGY, WREN, WWJ, WItIAQ, WTAM, 
WEEI, WFBR, WTMJ. 

9:00 -A. & P. GYPSIES. Sponsor: Great 
Atlantic & Pacific Tea Co. NBC. WEAF, 
WTIC, WTAG, WEEI, WJAR, WHO, 
WCSH, WLIT, WVRC, WGY, WHEN, 
WCAE, WTAM, WWJ, WSAI, WMAQ, 
KSD. WOC. WOW, WDAF. 

9:00 -SINCLAIR GREATER MINSTRELS. 
Sponsor: Sinclair Refining Co. NBC. 
WJZ, WBZ, WBZA, WHAM, KDKA, 
WGAR, WSB, WLS, KWK, WREN, 
WTMJ, WBAL, KSTP, WEBC, WDAY, 
KFYR, WRVA, WWNC, WIS, WJAX, 
WIOD, WMC, WSM, WFLA, WSMB, 
WJDX, WFAA, WLW, KPRC, WOAT, 
KTBS, WRY, KOIL, KWCR, KSO, 
WIBA, WADI, WPTF, KOA. 

9:30 -AN EVENING IN PARIS. Sponsor: 
Bourjois, Inc. CBS. WABC, WCAO, 
WGN, WHK, CKLW, KMBC, WCAU, 
WJAS, KMOX, WJSV, WGST, KLZ, 
WCCO, WDSU, KOMA, KSL. 

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

9:45 -THE WITCH'S TALE. Drama and 
music. WOR. 

10:00 -CONTENTED PROGRAM. Male quar- 
tet and orchestra. Sponsor: Carnation 
Milk Co. NBC. WEAF, WBEN, WCAE, 
WTAM, WENR, WOC, WHO, WDAF, 
WGY, WTMJ, WWJ, KSD, WLW. 

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, 
WADC, WOKO, WCAO, CKLW, WDRC, 
WFBM, KMBC, WHAS, WCAU, WJAS, 
WFBL, WQAM, WDBO, WDAE, WGST, 
WBRC, WBT, WDOD, KVOR, KRLD, 
KLZ, WLBW, WHIG, WHP, KTRH, 
WFEA, WREC, WISN, WCCO, WODX, 
WLAC, WTAR, KOMA, WMBD, WMBG, 
WDBJ, WHEC, KSL, KTSA, CFRB, 
WACO, KFH, WSJS, WORC. 

10:30- LITTLE JACK LITTLE. Vocalist and 
pianist. CBS. WABC, WADC, WOKO, 
WCAO, WAAB, KMOX, WHK, CKLW, 

WDRC, WFBM, WHAS, WJAS, WFBL, 
WSPD, WQAM, WGST, WPG, WBRC, 
WICC, WET, WDOD, KVOR, KLZ, 
WLBW, ZVBIG, WHP, KTRH, WFEA, 
WREC, WDAE, WCCO, WODX, WLAC, 
WTAR, WMBD, WDBJ, WHEC, KSL, 
KTSA, WIBW, CFRB, WDSU, KOMA, 
WACO, KFH, WORC. 

10:45-HOWARD BARLOWS SYMPHONY 
ORCHESTRA. CBS. WA BC, WADC, 
WOKO, WCAO, WAAB, CKLW, WDRC, 
WFBM, WHAS, WJAS, WFBL, ZVSPD, 
WQAM, WGST, WPG, WLBZ, WBRC, 
WBT, WDOD, KVOR, KRLD, WLBW, 
WHIG, WHP, KTRH, TVFEA, WREC, 
WCCO, WODX, WLAC, WbIBD, WDBJ, 
WHEC, KSL, KTSA, WSBT, WIBW, 
KOMA, WACO, \VMT, KFH, WSJS, 
WORC, WDSU, WDAE, KMOX. 

TUESDAYS 
5:45 -LITTLE ORPHAN ANNIE. Drama. 

Sponsor: Wander Co. NBC. WJZ, 
W BAL, 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, 
W JAX, WFAA. 

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

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 -WMAQ, KDYL, 
WDAF, ROIL, WTMJ, KSTP, WSM, 
WMC, WSB, WSMB, KTHS, WCKY, 
KPRC, WOAI, WKY, KOA, KGO, KFI, 
WHAM, KGW, KOMO, KHQ, WENR, 
KWK, WJR, WREN, WBAP. 

7:00 -GYPSY NINA. Songs. CBS. WABC, 
W ADC, 1VOKO, CKLW, WDRC, WCAU, 
WJAS, WFBL, WSPD, WQAM, WGST, 
WLBZ, WBRC, WDAE, KOMA, WACO, 
WKBN, WET, WDOD, KVOR, KLZ, 
WTAQ, WLBW, WHP, KTRH, WFEA, 
WREC, WDSU, WBBM, WISN, WCCO. 
WODX, WSFA, WLAC, WTAR, WMBG, 
W DBJ, WHEC, KTSA, WMT, WWVA, 
WSJS, WORC, WBBM, WDSU. 

7:30 -LUM AND ABNER. Sketch. Sponsor: 
Ford Dealers. NBC. WEAF, WFBR, 
WGY, WHEN, WTAM, WTAG, WRC, 
WEEI, WJAR, WCSH. Also, 11:15 - 
WENR, KSD, WOC, WHO, WDAF, 
W TMJ, WKBF. 

7:45 -THE GOLDBERGS. Drama. Sponsor: 
Pepsodent Co. NBC. WEAF, WTAG, 
WEEI, WJAR, WFI, WRC, WGY, 
WHEN, WCAE, WTAM, WWJ, WCSH. 
W FBR, WSAI, 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- BLACKSTONE PLANTATION. JULIA 
SANDERSON AND FRANK CRUMIT. 
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Sponsor: Waitt & Bond Co., NBC. WEAF, 
WTAG, WEEI, WJAR, WCSH, WFi, 
WRC, WGY, WBEN, WCAE, WTAM, 
WWJ. 

8:45- POET'S GOLD. Poetic Readings by 
David Ross. Emery Deutsch's Orches- 
tra. CBS. WABC, WADC, WOKO, 
WCAO, WHK, CKLIV, WDRC, WFBM, 
KMBC, WCAU, WJAS, WFBL, WSPD, 
WQAM, WGST, WPG, WLBZ, WBRC, 
WBT, AVDOD, KVOR, KRLD, KLZ, 
WTAQ, WLBW, WBIG, WHP, KTRH, 
WFEA, WREC, AVCCO, WODX, WSFA, 
WLAC, WTAR, W\IBG, WDBJ, KTSA, 
WSBT, 'WAIT, KFH, WSJS, WORC, 
WDSU, WDAE, KMOX, KOMA, WACO. 

8:30 -WAYNE KING'S ORCHESTRA. Spon- 
sor: Lady Esther. NBC. WEAF, 
WCAE, WTMJ, WEEI, WJAR, WCSH, 
\VFI, WRC, WGY, IVTAM, WWJ, 
WTAG, WSAI, KSD, WOC, WHO, WOW, 

KTSP, IVIIAQ, WDAF, AVKY, 
KPRC. 

8:30 -KATE SMITH LA PALINA PRO - 
GRAM. Sponsor: Congress Cigar Co. 
CBS. WABC, WADC, WOKO, WCAO, 
WGR, IVGN, WKRC, WHK, CKLW, 
WOWO, WFBM, KMBC, WHAS, WCAU, 
WJAS, KMOX, WFBL, WSPD, W.TSV, 
KFAB, WISN, WCCO, WHEC, WAIT, 
WKEN. 

8:30 - HORLICK'S ADVENTURES IN 
HEALTH. Talk by Dr. Herman Bunde- 
sen. Sponsor: Horlick's Malted Mille Co. 
NBC. \VJZ, WBAL, WBZ, AVBZA, 
WHAM, KDKA., WLS, ROIL, WREN, 
CECI', \VEIN, KSO, WGAR. Also, 11:45 -KGO, KGW, KOMO, KHQ, KOA, 
KDYL. KFT. 

9:00 -BEN BERNIE'S BLUE RIBBON OR- 
CHESTRA. Sponsor: Premier Pabst 
Sales Co., NBC. WEAF, WRVA, WBAP. 
WTAG, WEEI, WJAR, WCSH, KOA, 
KSD, WRC, WFBR, \VFI, WGY, WBEN, 
\VTAM, WCAE, WLS, WSAI, WWJ, 
WOC, WHO, WOW, KSTP, WDA Y, 
KFYR, WCKY, \VSSI, WMC, \VSJIB, 
WET, WOAI, KPRC, WTIIJ. 

9:30 -TEXACO FIRE CHIEF PROGRAM. 
Comedians, vocalists, orchestra. Soon- 

. sor: Texas Co. NBC. WEAF, WCSH, 
WFI, 1Ca DX, \VS\IB, WRC, WFBR, 
WGY, WI:I?S W.TAR, WAVJ, WEEI, 
WCAE, AV'l':\ M, \V'l'AG, WMAQ, KDYL, 
KSD, WOW, \ \'HO, WOC, WLW, 
WDAF, WIBA, KSTP, WEBC, WDAY, 
KFYR, \CIS, \l'FLA, WRVA, WWNC, 
KFSD, W.TAX, WIOD, KVOO, WMC, 
WKY, WOAI, KOA, KGIR, KOHL, 
KTAR, K'l'BS, ROO, KFI, KGW, 
KOMO, KHQ, WBAP, KPRC, WSE, 
WTMJ, WPTF, IVSB. 

9 :30 -NINO MARTINI. Songs. Music by 
Howard Barlow's Symphony Orchestra. 
CBS. WABC, WADC, WOKO, WCAO, 
KMOX, WKBN, WHK, CKLW, WDRC, 
WFBM, KMBC, WHAS, WCAU, WJAS, 
WEAN, WFBL, WSPD, WQAM, WGST, 
WPG, WLBZ, AVNRC, WDAE, WET, 
WOOD, I {VOR, KRLD, KLZ, WTAQ, 
WLBW, WHIG, WHP, KTRH, WACO, 
ROMA, WFEA, WISN, WCCO, WODX, 
WSFA, A'LAC, WIBW, WAIT, KFH, 
WSJS, WORC, WDSU, KOMA, WACO, 
WDAE, \VI {BN, KMOX. 

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

10:00 -LIVES AT STAKE. Dramatic Sketch 
and Orchestra. Sponsor: General Tire 
k Rubber Co. NBC. WEAF, WTAG, 
WJAR, WCSH, WFI, KHQ, WRVA, 
WFBR, WRC, WGY, WBEN, WTAM, 
\VLW, WENR, WCAE, WWJ, I {SD. 
WOC, WHO, WDAF, WSB, WMC, 
W.TDX, WKY, KOMO, WSMB, WRAP, 
KPRC, K'I'BS, KOA, KTHS, WOAI, 
KDYL, KOO, KFI, KGW, KVOO, WOW, 
WVS \L WEEI. 

10:45 -LIGHT OPERA GEMS. Channon Col - 
linge, conductor. CBS. WABC, WADC, 
\VOKO, WCAO, WAAB, CKLW, IVDRC, 
\I'FBII, KMIEC, WHAS, WJAS, WFBL, 
IVSPD, IVQAM, WGST, IVUG, WLBZ, 
WBRC, \V73T, WDOD, KVOR, KLZ, 
\VTJ3\\', \V BIG, WHP, KTRH, WFEA, 
WHIR', WCCO, WODX, WLAC, WIIEG, 
WDBJ, WHEC, KSL, KTSA, \VIEW, 
WLIT, KFH, WSJS, WOAC, WIP, WDSU, 
WKBN, WDAE, KMOX, KOMA, WACO. 

WEDNESDAYS 
5:45-LITTLE ORPHAN ANNIE. Drama. 

Sponsor: Wander Co. NBC. IV.TZ, 
WEAL, WEZ, AVEZA, KDKA, CRCT, 
CFCF. 

6:00-MEET THE ARTIST. Interview by 
Bob Taplinger. CBS. WABC, WADC, 
WOKO, WCAO, WAAB, WGR, WHK, 
CKLW, WDRC, KMBC, WHAS, W.TAS, 
WFBL, WSPD, WQAM, WDBO, WGST, 
KOMA, WBRC, WICC, WET, WDOD, 
KVOR, KRLD, KLZ, WTAQ, WLBW, 
WBIG, WHP, KTRH, WFEA, WREC, 
WISN, WODX, WSFA, WJSV, WLAC, 
WTAR, IVMBG, WDBJ, KSL, KTSA, 

WTOC, WIBW, WAIT, WWVA, KFH, 
WSJS, WORC, WIP, WBBA, WDAE, 
WDSU. 

6 :30 -BACK OF THE NEWS IN WASHING - 
TON. Political News Comment. NBC. 
WEAF, WJAR, WFBR, WRC, WWJ, 
WTA\I, 1VOC, WHO, KDYL, KFYR, 
W SAI, WDAF, AVIS, WWNC, WIBA, 
WDAY, WSB, WJ.DX, KVOO, KPO, 
WMAQ, KTHS, KPRC, KTBS, KOA, 
WOAI, IVGIR, KGHL, WSEB. 

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

6:45 -TED HUSING'S SPORTRAITS- Sports 
talk. CBS. WABC, WOKO, WCAO, 
WAAB, WKBW, CKLW, WDRC, K\IBC, 
WCAU, WJAS, WEAN, WFBL, WSPD. 
WQAM, WDBO, WGST, KOMA, WBRC, 
WBT, WDOD, KVOR, WTAQ, WLBW, 
W BIG, KTRH, WFEA, WREC, WISN, 
WDSU, WODX, WSFA, WLAC, WEBG. 
WDBJ, KSL, KTSA, WTOC, WET, 
KFH, WSJS, WORC, WDAE, WREN. 

7:00 -AMOS 'N' ANDY. Drama. Sponsor: 
Pepsodent Co. NBC. WJZ, WEAL, WBZ, 
WBZA, KDKA, WLW, CRCT, WEAL, 
WRVA, WPTF, AVIOD, WGAR, WFLA. 
Also, 11:00 - WMAQ, WENR, KWK, 
WREN, AVDAF, ROIL, WTMJ, KSTP, 
AVS\I, WMC, WSB, KTHS, WSMB, 
ll'FAA, KPRC, WOAI, WRY, KOA, KGO, 
KGW, KFI, KDYL, KOMO, KHQ, 
WHAM, 'WCKY, WJR. 

7:30 -LUM AND ABNER. Sketch. Sponsor: Ford Dealers. NBC. WEAF, WTAG, 
WEEI, WJAR, WCSH, WFBR, WRC, 
AVGY, WBEN, WTAM. Also, 11:15 - 
WENR, KSD, WOC, WHO, WDAF, 
WT \LT, AVKBF. 

7:30- D01,111 MARTIN'S ORCHESTRA AND TRAVELERS QUA RTET. Sponsor: 
Tide Rater ()il Sales Co. CBS. WABC, 
WOKO, IVC'AO, WRAC, WGR, WDRC, 
WCAU, WJAS, WEAN, WFBL, WJSV, 
WLBZ, WHP, WFEA, WHEC, WORC, MCC. 

7:45 -THE GOLDBERGS. Drama. Spon- 
sor: Pepsodent Co. NBC. WEAF, 
WTAG, WSAI, WEEI, WJAR, WCSH, 
WFBR, WLIT, \VRC, WGY, WBEN, 
WCAE, WTAM, \V\VJ, WENR, WO \V, 
WDAF. 

7:45 -BOA RE CARTER. News. Sponsor: 
Philco Radio & Television. CBS. WA BC., 
WCAO, WNAC, WGR, 1VBBM. WIT K. 
WCAU, WJAS, WJSV, WBT, CKLW. 

8:00 -FANNY BRACE AND GEORGE 0I,- 
SEN'S ORCHESTRA. Sponsor: Standard 
Brands, Inc. NBC. WEAF, IVTTC. 
WTAG, WEEI, WJAR, IVCSH, WLIT, 
WFBR, WRC, WGY, WBEN, WCAE, 
WTAM, WWJ, WSAI, WLS, KSD, WOW, 
WDAF, WOC, WHO, WCKY, CFCF, 
CRCT. - 

8:00 -HAPPY BAKERS. Sponsors: Conti- 
nental Baking Co. CBS. WABC, 
WAAB, WKBW, WDRC, WHEC, WORC, 
W MAS. 

8:15 -CURTAIN CALLS. Mark Warnow's 
Orchestra and vocalists. CBS. WABC, 
WADC, WOKO, WCAO, WNAC, WGR, 
IVHI {, CKLW, WDRC, KMBC, WCAU, 
WJAS, WEAN, WFBL, WSPD, WQAM. 
AVDBO, WGST, WPG, WICC, WBT, 
WDOD, KVOR, WTAQ, WLBW, WBIG, 
KTRH, KFAB, WJSV, WFEA, WREC, 
WODX, WSFA, WLAC, Al "TAR, AVIIBG, 
WDBJ, WHEC, KTSA, WSBT, CFRB, 
IVIVVA, KFH, WSJS, WORC, KOMA, 
W ACO, WDSU. 

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

8:30 -KATE SMITH LA PALING PRO - 
GRAM. Sponsor: Congress Cigar Co. 
CBS. WABC, WADC, WOKO, WCAO, 
WGR, WGN, WBRC, WHK, CKLIV, 
WOAVO, WFBM, KMBC, WHAS, WCAU, 
WJAS, KS-OX, WFBL, WSPD, WJSV, 
KFAB, WISH, AVCCO, WHEC. WET. 

8:30 -UNITED STATES NAVY BAND. CBS. 
WQAM, WDBO, WGST, WBRC, WBT, 
WDOD, WBIG, WREC, WODX, WSFA, 
AVLAC, IV\IBG, WDBJ, WSJS, WDAE, 
WDSU. 

8:45 -ABE LYMAN'S ORCHESTRA AND 
IRVING KAUFMAN. Sponsor: Sterling Products Co., Inc. CBS. WABC, IVADC, 
WOKO, WCAO, WNAC, WGR, WGR, 
WKRC, WHK, CKLW, WDRC, WFBM, 
KMBC, WHAS, WCAU, WJAS, WEAN. 
KIIOX, WFBL, WSPD, WJSV, WCCO. 

9:00 -FERDE GROFE'S ORCHESTRA ANI) 
CONRAD THIBAULT, BARITONE. 
Sponsor: Philip Morris & Co. NBC. 
WEAF, ANTIC, WEEI, WJAR, WCSH, 
WLIT, WRC, WGY, WBEN, WCAE, 
WTAM, WMAQ, KSD, WDAF, IVIVJ, 
KSTP. WTMJ. 

9:30 -WHITE OWL PROGRAM. Burns and 
Allen; Guy Lombardo's Orchestra. Spon- 
sor: General Cigar Co. CBS. WABC, 
WADC. WOKO, WCAO, WNAC, WKIIV, 
\VGN, IVKRC, WHK, CKLIV, WOIVO. 
WDRC, WFBM, KMBC, IVCAU, WJAS, 
WEAN, KIIOX, WFBL, WSPD, WJSV, 
WBT, KRLD, KLZ, WBIG, KTRH, 
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WCCO, KOMA, KSL, KTSA, WORC. 
10:00-CORN COB PIPE CLUB, Sponsor: 

Larus & Bros. Co. NBC. WEAF, WTIC, 
lVTAG, WCSH, WRC, WFBR, WLIT, 
R°GY, IVBEN, IVTAJI, WCAE, WENR, 
IVIVJ, WLIV, KSD, WOC, WHO, WOW 
IVDAF, KOA, KGIR, KGHL, KGO, KFf, 
KGIV, KOMO, IVEEI, IVJAR, KHQ, 
KDYL, IVTMJ, WIBA, IVEBC, WDAY, 
KFYR, KSTP, WRVA. 

10:00-OLD GOLD PROGRAM. Fred War- 
ing's Pennsylvanians with "Mandy Lou.' 
Sponsor: P. Lorillard Co. CBS. WABC. 
\\'ADC, WOKO, WCAO, WNAC, WKBW, 
R"GN, IVKRC, WHK, CKLW, WOWO, 

\VFBM, KMBC, WHAS, WCAU, 
V/JAS, WEAN, KEOX, WFBL, WSPD, 
IVJSV, IVQA\I, R'DBO, WDAE, KERN, 
KALI, KHJ, KOIN, KFBK, KGB, KFRC, 
KDB, KOL, KFPY, KIVG, KVI, IVGST. 
WPG, WLBZ, WBRC, WICC, WBT, 
R'DOD, KVOR, WCAH, KRLD, KLZ, 
AVLBW, WBIG, IVHP, KTRH, KLRA, 
WFEA, IVREC, WISN, WCCO, WODX, 
WRAC, WDSU, WTAR, KO\IA, IVIl-IBD, 
KOH, Il'MBG, WDBJ, WHEC, KSL, 
KTSA, IVTOC, WIBW, WAIT, KFH, 
IVORC, Il-'HAS, WNOX, KSCJ, WKBH. 

10:30-HOWARD MARSH AND THE SNOW 
QUEENS. Sponsor: Frigidaire Corp. CBS. 
IVABC, IVADC, WOKO, WCAO, WNAC, 
WKBIV, IVBBM, WKRC, WHK, CKLIV, 
WOIVO, WDRC, WHAS, WCAU, AVJAS. 
WEAN, KIIOX, VVFBL, WSPD, WQA31, 
R'DBO, ICDAE, KERN, KMJ, KHJ, 
KOIN, KFBK, KGB, KFRC, KDB, 
KOL, KFPY, KWG, KVI, WGST, WDOD, 
KLZ, KTRH, WREC, WHAD, WCCO, 
CKAC, WDSU, IVTáR, KOMA, WMBD, 
IVDBJ, KSL, KTSA, CFRB, KFH, 
KSCJ, WICC, WLAC, KMBC, WFBM, 
KRLD, WHEC, WCAH. 

10:45-HOWARD BARLOW'S SYMPHONY 
ORCHESTRA. CBS. WABC, WADC, 
IVOKO, AVCAO, WRAC, WGR, CKLIV, 
WDRC, IVFBM, KMBC, WJAS, WEAN, 
WFBL, IVSPD, IVQAM, \VDBO, WGST, 
IVBRC, IVICC, ll'BT, WDOD, KVOR, 
KLZ, IVLBW, IVBIG, WHP, KTRH, 
KFAB, WJSV, WFEA, IVREC, WCCO. 
WLAC, \V\IBD, Il'\IBG, WDBJ, WHEC, 
KSL, K'l'SA, IVTOC, AVIBIV, CFRB, 
WAIT, I{FH. WSJS, WORC, WIP, 
WDAE, IVllSU, KOMA, WACO. 

THURSDAYS 
5:45- LITTLE ORPHAN ANNIE. Drama. 

Sponsor: Wander Co. NBC. WJZ, 
W BAL, WBZ, WBZA, CFCF, KDKA, 
CRCT. 

6:45- LOWEL.L THOMAS. News. Sponsor: 
Sun Oil Co. NBC. IVJZ, WBAL, WBZ, 
ll'BZ A, WJR, WSYR, KDKA, WGAR, 
Il'I.W, CRCT, WHAM, WJAX, WIOD, 
WFLA. 

7:00 -AMOS 'N' ANDY. Drama. Sponsor: 
Pepsodent Co. NBC. WJZ, WEAL, 
WBZ, II'BZA, KDKA, AVLW, WMAL, 
CRCT, WRVA, WPTF, MOD, WFLA, 
WGAR. Also, 11:00 -WMAQ, WENR, 
KWK, WREN, AVDAF, KOIL, WTM.T, 
R'SEB, KSTP, WSM, AVMC, WSB, 
WHAM, KTHS, KPRC, WOAI, WKY, 
KOA, WCKY, KDYL, KGO, KFI, KGW, 
KOMO, KHQ, WJR, WBAP. 

7:00 -MORTON I)OWNEY. Songs. CBS. 
W ABC, WADC, \YOKO, IVNAC, CKLW, 
WKBN, WDRC, WHAS, WCAU, WJAS, 
WEAN, WEED, WSPD, IVQAII, WDBO, 
WGST, KOMA, WBRC, WICC, WET. 
WDOD, KVOR, KLZ, WTAQ, WBIG, 
KTRH, KFAB, WFEA, WREC, WACO, 
WISN, WCCO, DODX, WSFA, WLAC, 
WTAR, IVIIBG, WDBJ, WHEC, KSL, 
KTSA, WTOC, CFRB, WAIT, WWVA, 
KFH, WSJS, IVBBM. 

7:15 -COUNTESS OLGA ALBANI. Songs. 
NBC. WEAF, IVJAR, IVIIAQ, WDAF, 
IVOC, WHO, WSAI, KSD, WCSH, 
WBEN, \l'FI, WTAG. 

1 :0 -LU1I AND ABNER. Sketch. Sponsor: 
Ford Dealers. NBC. WEAF, Il'TAG, 
WEEI, WJAR, WCSH, WFBR, WRC, 
WGY, WBEN, WTAM. Also, 11:15- 
WENR, KSD, WOC, WHO, WTMJ, 
IVKAF. 

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

7:45-BOAKE CARTER. News. Sponsor: 
Phileo Radio & Television. CBS. WABC, 
WCAO, WNAC, WGR, WEBE, WHK, 
WCAU, WJAS, WJSV, 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, 
IVIVJ, WMAQ, KSD, WOC, KDYL, 
WDAF, WHO, WOW, CRCT, CFCF, 
KSTP, WEBC, WDAY, IVSII, WIOD, 
WJAX, WFLA, WMC, WAPI, WJDX, 
WJAR, WRVA, I\'SEB, WOAI, WKY, 
KOA, KFI, KGO, KGW, KOMO, WBAP 
(WTMJ on 8:30) (KTHS off 8:30) 
WPTF, KVOO, WLW, WSB, KTAR, 
KFYR, KPRC, KHQ. 
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9:00 -CAPTAIN HENRY'S MAXWELL 
HOUSE SHOW BOAT. Charles Win - 
niger, Lanny Ross, Annette Hanshaw, 
others. Sponsor: General Foods Corp. 
NBC. WEAF, WTAG, WEEI, WJAR, 
WCSH, WFI, WFBR, WRC, WGY, 
\W13 EN, WCAE, WTAM, WWJ, WSAI, 
WMAQ, KSD, WOC, WHO, WOW, 
WDAF, WTMJ, WRVA, WNC, Il"IS. 
WJAX, WIOD, IVFLA, WJDX, WMC, 
WSB, WAPI, IVS\IB, KTBS, WKY, 
KPRC, WOAI, IWSM, WRAP, WCKY, 
KTSP. Also 1 A. M., Friday -KOA. 
KDYL, KGO, KFI, KGW, KOMO, KHQ, 
KFSD, KTAR. 

9:00- PRESENTING MARK WARNOW. 
Vocalists and Mark Warnow's Orches- 
tra. CBS. WABC. WADC, WOKO, 
ICAO, WNAC, WJSV, CKLW, WDRC, 
KMBC, WHAS, WCAU, WJAS, WEAN, 
WFBL, WSPD, WQAM, WDBO, WGST, 
WDAE, l'KEN, WBRC, WICC, WET, 
WDOD, KLZ, KVOR, KRLD, WTAQ. 
WLBW, \WBIG, WHP, KFAB, WFEA, 
W ISN, KM ON, WSFA, IVLAC, WTAR, 
WMBG, WDBJ, KSL, KTSA, WTOC, 
WSBT, WIBW, WAIT, \WIVVA, KFH. 
WSJS, KOMA, WACO, WDSU. 

9:00 -DEATH . VALLEY DAYS. Draina. 
Sponsor: Pacific Coast Borax Co. NBC. 
WJZ, WBZ, WBZA, WJR, WLW, WLS, 
KOIL, WREN, KDKA, WEAL, WHAM, 
WG AR, KWK. 

9:30 -WAYNE KING'S ORCHESTRA. Spon- 
sor: Lady Esther. NBC. WJZ, WBAL, 
IVBZ, WBZA. KDKA, KSO, KWK, 
KWCR, KOIL, WENR, WREN, WGAR, 
WJR, WHAM. 

9 :30-UNITED STATES MARINE BAND. 
CBS. WABC, WADC, WOKO, WCAO, 
WNAC, WJSV, CKLW, WDRC, KMBC, 
WHAS, WCAU, WJAS, WEAN, WFBL, 
WSPD, WQAM, WDBO, WGST, WDAE, 
WKBN, WERC, WICC. WET, WDOD, 
KLZ, KVOR, KRLD, WTAQ, WLBW, 
\WBIG, WHP, KFAB, WFEA, WISN, 
KMOX, WSFA, WLAC, WTAR, WMBG, 
WDBJ, KSL, KTSA, WTOC, WSBT, 
\WIBW, WAIT, IWR"VA, KFH, WSJS, 
KOMA, WACO, IV DSU. 

10:00 -AL JOLSON. Songs and comedy. 
Paul Whiteman's Orchestra, vocal spe- 
cialties. Sponsor: Kraft -Phenix Cheese 
Corp. NBC. IVEAF, WTAG, WEEI, 
WTTAR, IVCSH, WFI. WFBR, WRC, 
\WGY, WHEN, WC AE, WTAM, WWJ, 
WLW, KSD, WMAQ, WOC, WHO, 
WOW (WDAF on 10:00- 10:45), WTMJ, 
MBA, KSTP, WEBC, WDAY, KFYR, 
WRVA, WPTF, IVWNC, WIS, WJAX, 
WOOD, WFLA, IWAEC, WSB, WAPI, 
WJDX, WSMB, WHY (KTHS on 10:30- 
11:00), WBAP, KTBS, KPRC, WOAI, 
KOA. KDYL, KGO, KFI, KGW, KHQ, 
KOMO. 

10:00 -DEEP RIVER Willard Robison - 
"Evangelist of Rhythm." CBS. WABC, 
WADC, WOKO, WCAO, WHK, WJSV, 
CKLW, WDRC, WFBM, KMBC, WHAS, 
WJAS, WFBL, WSPD, WQAM, WDBO, 
WGST, KMOX, \WBRC, WOOD, KVOR, 
KRLD, KLZ, WTAQ, WLBW, WHIG, 
WHP, KFAB, WFEA, WDSU, WREC, 
WISN, WCCO, WSFA, WLAC, MEG, W 
WDBJ, KTSA, WTOC, WSBT, \WIBW, 
KFH, WSJS, WORC, WDAE, KOMA, 
WACO. 

10:30 -OLDSMOBILE PROGRAM. Sponsor: 
General Motors Co. CBS. \WABC. 
WADC, WOKO, WCAO, WAAB, WKBW, 

WBBM, WKRC, WHK, WOWO, WDRC, 
KMBC, WCAU, WJAS, WEAN, WJSV, 
WGST, WBRC, WBT, WCAH, KLZ, 
WCCO, WLAC, KOMA, KTSA, WIBW, 
W MT, KFH, KSCJ. 

FRIDAYS 
5:45 - LITTLE ORPHAN ANNIE. Drama. 

Sponsor: Wander Co. NBC. WJZ, 
WBAL, WBZ, WBZA, KDKA, CRCT, 
CFCF. 

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

7:00 -A31OS 'N' ANDY. Drama. Sponsor: 
Pepsodent Co. NBC. 'WJZ, WEZ, 
WBZA, WBAL, KDKA, WLW, CRCT, 
WRVA, WPTF, WM AL, WFLA, 1VIOD, 
W GAR, Also, 11:00 -WMAQ, WENR, 
KWK, WREN, WDAF, KOIL, WTMJ, 
KSTP, WSM, WMC, WSB, WSMB, 
W FAA, KTHS, WCKY, KPRC, WOAI, 
KHQ, WKY, KOA, KGO, KFI, KGW, 
KO AT O. WHAM, KDYL, IVJ R. 

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

7:45 -THE GOLDBERGS. Drama. Sponsor: 
Pepsodent Co. NBC. WEAF, \V TAG, 
WENR, WOW, WEEI, WJAR, WCSH, 
WLIT, WRC, IVGY, WBEN, WCAE, 
WTAM, WWJ, IVSAI, WDAF, WFBR. 

7:45- BOAIiE 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, 
IVTAM, WIVJ, WSAI, KYW, KSD, 
WOC, WHO, WOW, CRCT, KOA, 
KPRC, KTBS (WTMJ on 8:30), WEBC, 
WKY, WFAA, WEEI, KDYL, WJAR, 
KVOO, KTHS, WCSH, WCAE, WLIT, 
WFBR, WRC. 

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

9:00 -BEST FOODS MUSICAL GROCERY 
STORE. Fred Allen and his dramatic 
company. Ferde Grofe's Orchestra. 
Sponsor: Best Foods, Inc. NBC. WEAF, 
WTIC, WTAG, WEEI, WJAR, WCSH, 
IWGY, WBEN, KSD, WTAM, WWJ, 
WRC, WFBR, WLIT, WMAQ, WLW. 
Also, 11:30 -KOA, KGO, KGW, KHQ, 
KOMO, KDYL, KFI, KFSD, KTAR, 
WDAF. 

9:00 -LET'S LISTEN TO HARRIS. Phil 
Harris and his orchestra. Leah Ray, 
blues singer. Sponsor: Northam War- 
ren Corp. NBC. WJZ, WEAL, WMAL, 
WBZ, WBZA, WSYR, KDKA, WGAR, 
WCKY, WLS, KIVCR, KSO, KWK, 
WREN, ROIL, KGO, KFI, KGW, 
KO\IO, KHQ, KOA, KDYL, KGIR, 
KGHL, WSM, WAPI, WSB, WSMB, 
WKY, WFAA, WOAI. 

9:00 -IRVIN S. COBB. Humorist. Sponsor: 
Gulf Refining Co. CBS. WABC, WADC, 
WOKO, WCAO, WNAC, WORC, WKRC, 
WHK, CKLW, WOWO, WDRC, WHAS, 
W CAU, WJAS, WEAN, WFBL, WSPD, 
-NW SV, WQAM, WDBO, WDAE, WGST, 
WMAS, WBRC, WET, WDOD, WCAH, 
KRLD, WBIG, KTRH, WFEA, WREC, 
WSFA, WLAC, WTOC, WDSU, WTAR, 
WMBG, WDBJ, KTSA. 

9:30 -POND'S PROGRAM. Comedy and 
Songs. Sponsor: Lamont, Corliss & 
Co. NBC. WEAF, WDAE, WWJ, 
WTAG, WJAR, WCSH, WLIT, WEER, 
W RC, IVGY. WEE N, WCAE, WTAM, 
WSAI, WENR, KSD, WOC, WHO, WOW. 

9:30 -PHIL BAKER. Variety. Sponsor: 
Armour & Co. NBC. WJZ, WBAL, 
WBZ, WBZA, KDYL, KSO, WHAM, 
KDKA, WGAR, WJR, WMAQ, KWK, 
WREN, KOIL, WTMJ, KSTP, WEBC, 
WRVA, WWNC, \WAX, WWIOD, IVS \I, 
WMC, WSB, WAPI, 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, WLBW, WHP, WHEC, WMAS. 

10:00 -UNITED STATES NAVY BAND. NBC. 
WEAF, WLIT, WFBR, WRC, IVGY, 
WBEN, WWJ, WCAE, WTAM, WENR, 
KSD, WOC, WHO, WOW, WDAF, WIS, 
WRVA, WWNC, WWIOD, WFLA, WJAX, 
WCSH, WEEI, WJAR, WTIC, WTAG, 
CRCT, CFCF. 

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

10:00 - CHESTERFIELD PROGRAM. Lou 
Holtz, Grace Moore, Leonard Hayton's 
Orchestra. CBS. WABC, WADC, WOKO, 
WCAO, WNAC, WHEW, WGN, WKRC, 
WHK. WOWO, WDRC, WFBM, KMBC, 
WHAS, WCAU, WJAS, WEAN, KMOX, 
WFBL, WSPD, WJSV, KERN, KMJ, 
KHJ, KOIN, KFBK, KGB, KFRC, KDB, 
KOL, KFPY, KWG, KVI, WGST, WPG, 
WLBZ, WBRC, WBT, KRLD, KLZ, 
KTRH, KLRA, WREC, WISN, IVCCO, 
IVLAC, WDSU, WTAR, KOMA, KOH, 
WMBG, WDBJ, WHEC, KSL, KTSA, 
WTOC, WAIT, KFH, WXYZ. 

10:30 -JANE FROMAN AND THE SNOW 
QUEENS. Sponsor: Frigidaire Corp. CBS. 
WABC, WADC, WOKO, WCAO, \WNAC, 
W KBW, WBBM, WKRC, WHK, CKLW, 
WOWO, WDRC, WHAS, WCAU, WJAS, 
WEAN, K\IOX, \WFBL, WSPD, WJSV, 
WQAM, WDBO, WDAE, KERN, KAIJ, 
KHJ, KOIN, KFBK, KGB, KFRC, 
KDB, KOL, KFPY, KWG, KVI, WGST, 

o WDOD, KRLD, KLZ, KTRH, WREC, 
WHAD, WCCO, CKAC, WDSU, WTAR, 
KOMA, WWMBD, WDBJ, KSL, KTSA, 
CFRB, KFH, KSCJ, WFBM, KMBC, 
WICC, WCAH, WLAC, WHEC, WAIT. 

10:45 -HOWARD BARLOW'S SYMPHONY 
ORCHESTRA. CBS. WABC, WADC, 
WOKO, WCAO, CKLW, WJSV, WDRC, 
WFBM, K \IBC, WHAS, WJAS, WEAN, 
WFBL, WSPD, WQAM, WDBO, WGST, 
WBRC, WICC, WBT, WDOD, KVOR, 
KLZ, WLBW, WHP, WHIG, KTRH, 
KFAB, WFEA, WREC, WACO, WCCO, 
WODX, WLAC, WMBD, WMBG, WDBJ, 
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WHEC, KSL, KTSA, WTOC, WIBW, 
WAIT, WWVA, KFH, WSJS, WORC, 
IWIP, WDAE, KOMA, KMOX. 

SATURDAYS 
2:30-SAVITT STRING QUARTETTE. CBS. 

WABC, WADC, WOKO, WCAO, WNAC. 
\WJSI', WIIK, CKLW, WDRC, WFBM, 
WHAS, \'CAU, WJAS, WEAN, WFBL, 
WSPD, IWQA\I, \'DBO, IWGST, WPG, 
WLBZ, IWBRC, II'ICC, WET, WDOD, 
KVOR, KLZ, R'TAQ, IVLBIV, WBIG, 
IWHP, KTRH, KFAB, WFEA, WISN, 
WIVVA, WCCO, WODX, WSFA, WLAC, 
IVTAR, WMBG, IVDBJ, WHEC, KSL, 
KTSA, WTOC, WSBT, KFH, WSJS, 
WORC, WDAE, KOMA. 

4:00-WEEK-END REVUE. Variety. NBC. 
WEAF, WTAG, WEEI, WJAR, WEER. 
WRC, WGY, IVTAM, WWJ, WMAQ, 
WSAI, WCAE, WDAF, WE EN, KSD, 
(WOW, WLIT on 4:30) WCSH, WOC, 
WHO. 

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

7:15-ILDRED BAILEY. Songs. CBS. 
WABC, WADC, WOKO, WCAO, WAAB, 
WJSV, WHK, CKLW, WD RC, WHAS. 
WCAU, WJAS, WEAN, WFBL, WSPD, 
WQAM, WDBO, WGST, WLBZ, WBRC, 
IVICC, WET, WDOD, KVOR, KL7., 
WTAQ, WLBW, WBIG, WHP, KTRH, 
IVFEA, WREC, WISN, WCCO, WDAE, 
WODX, WSFA, WLAC, WTAR, WMBG, 
WDBJ, KT SA, WTOC, WMT, KFH, 
WSJS, WORC, KMOX, KOMA. 

10:00-SATURDAY NIGHT DANCING 
PARTY. B. A. Rolfe's Orchestra. Spon- 
sor: Hudson Motor Car Co. NBC. 
WEAF, \WEEI, WJAR, WTAG, IVCSH, 
IWFI, IVFBR, IVGY, WBEN, WTAM, 
WCAE, IWIVJ, WLW, WMAQ, KSD, 
IV OC, WHO, WOW, IVDAF, \I'RC, 
CRCT, KSTP, WSB, II'SMB, WBAP, 
KGW, KOA, KDYL, KGO, KFI, IVTMJ, 
KOMO, WRVA, WPTF, WJAX, WOAI. 

10:45-GERTRUDE NIESEN. Songs. Accom- 
panied by Freddie Rich's Orchestra. CBS. 
WABC, WADC, WOKO, WCAO, WAAB, 
WJSV, CKLW, WDRC, WFBM, KMBC, 
WHAS, WCAU, IVJAS, WEAN, WFBL, 
WSPD, WQAM, WDBO, WGST, WPG, 
WLBZ, WBRC, WICC, WBT, WDOD, 
KVOR, KLZ, WLBW, WBIG, WHP, 
KTRH, WFEA, WREC, WCCO, WODX, 
WLAC, WDAE, WMBD, WMBG, WDBJ, 
WHEC, KSL, KTSA, WTOC, WIBW, 
WAIT, WWVA, WSJS, WORC, KMOX, 
KOMA. 

SUNDAYS 
11:00 A. 3I.-HORN & HARDART HOUR. 

Juvenile entertainers. Sponsor: Horn & 
Hardart Co. CBS. WAD C. 

11:15 A. M.-MAJOR BOWES' CAPITOL 
FAMILY. Variety. NBC. WEAF, 
WVAR, WFBR, WRC, WTAM, II'DAF, 
WFLA, KFYR (WAPI, WHO, WOC off 
11 :45), lWS\IB, WTAG, KDYL, WEBC, 
WJAX, WFAA, WGY, WDAY, IWSAI, 
KSTP, lCMC, WIOD, WKY, KTBS, 
II'OAI, lW\IAQ, WIVNC, KPRC, KOA, 
WCAE, KVOO. 

11:45 A. 31.-SALT LAKE TABERNACLE 
CHOIR AND ORGAN. CBS. WABC, 
\WADC, WOKO, R'CAO, WDAE, KOALA, 
WHK, CKLW, WDRC, KMBC, WHAS, 
IVCAL', WJAS, WFBL, WSPD, WQAM, 
WDSU, WGST, WPG, WKBN, WERC, 
WET, IVDOD, KVOR, KLZ, WTAQ, 
IVLBIV, \WBIG, - WHP, KTRH, WREC, 
WCCO, WODX, WORC, WACO, WLAC, 
WM BD. KSL, WSBT, WIBW, CFRB, 
\WAIT, KFH. 

12:15-11ADIO CITY CONCERT. S. L. Rotha- 
fel (Roxy), master-of-ceremonies. Vari- 
ety. NBC. WJZ, WEAL, WHAM. 
I'GAR, WFLA, WLW, KDKA, KWK, 
WREN, KOIL, WJAX, WIOD, KFSD, 
WBZ, WBZA, CFCF, WDAY, KFYR, 
Ii'SMB, KPRC, KOA, KDYL, WMAQ, 
WAPI, KTAR, KGO, KFI, KOMO, 
KHQ, WMAL, WEBC, WSYR, CRCT, 
WDJX, KVOO, IVIS, WSM, WSB, 

WCKY, KSO, WBAP, WOAI. 
3:00-WAYNE KING'S ORCHESTRA. Spon- 

sor: Lady Esther. NBC. WEAF, 
WTAG, WE EI, WC SH, WJDX, IWLW, 
WRC, WGY, WHEN, WCAE, IVTAM, 
\VIWJ, KSD, WO C, WHO, WOW, 
WRVA, WJAR, WTMJ, KSTP, KGW, 
KHQ, KVOO, KDYL, WHY, WOAI, 
KPRC, \'FAA, KOA, KGO, WLIT, KFI, 
WJAX, WFLA, WMC, WSMB, KOMO, 
WWNC, WIOD, WSM, WEB, WLS. 

3:00-SYMPHONIC HOUR. Howard Bar- 
low's Symphony Orchestra. CBS. WABC, 
WADC, WOKO, WCAO, KOMA, WKBN, 
CKLW, WDRC, WFBM, KMBC, WHAS, 
WCAU, WJAS, WFBL, WSPD, WQAM, 
WD SU, WG ST, KM OX, WET, WOOD, 
KVOR, WACO, KLZ, WTAQ, WLBW, 
WBIG, WHP, KTRH, WFEA, WREC, 

1 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO NEWS FOR OCTOBER, 1933 

WISN, WCCO, WODX, WDAE, WLAC, 
WTAR, IVMBD, WM BG, WDBJ, KTSA, 
WSBT, \VII3W, WMT, KFH, WSJS, 
WORC. 

4 :00-CATHEDRAL HOUR. Channon Col- 
linge, conductor. Choir, orchestra and 
soloists. CBS. WABC, WADC, WOKO, 
w'CAO, CKLW, WDRC, WFBM, K\IBC, 
WHAS, WCAU, WJAS, WFBL, WSPD, 
WQAM, WGST, K\IOX, WBT, WDOD, 
KVOR, KLZ, WTAQ, WLBW, \VBIG, 
WHP, KTRH, WFEA, WREC, WISN, 
IWCCO, WODX, WLAC, WTAR, WMBD, 
WMBG, WDBJ, KTSA, WSBT, WIBW, 
WMT, KFH, WSJS, WORC, WHK, 
WBRC, KRLD, KSL, WDAE, WDSU, 
KOMA, WKBN. 

8:00-{WILLARI) ROBISON'S SYNCOPAT- 
ED SERMONS. CBS. WABC, WADC, 
WOKO, R'CAO, WDAE, KMOX, WHK, 
CKLW, WDRC, IVFBIII, KMBC, WHAS, 
WCAU, WJAS, WFBL, WSPD, WDSU, 
WQAM, WGST, KOMA, WBRC, WET, 
KLZ, WDOD, KVOR, KRLD, WTAQ, 
WLBW, WBIG, WHP, KTRH, WFEA, 
WREC, WREN, WISN, WCCO, WODX, 
WSFA, WLAC, WTAR, WMBD, IVIIBG. 
WDBJ, KTSA, WSBT, W\IT, WORC, 
WIBW, KFH, WSJS. 

5:30-FRANK CRUMIT AND JULIA SAND- 
ERSON. Songs. Sponsor. General Bak- 
ing Co. CBS. WABC, WADC, WOKO, 
WCAO, WAAB, WGR, WHK, CKOK, 
WDRC, WFI3\I, KIIBC, WHAS, WCAU, 
WEAN, KMOX, WFBL, WSPD, IVJSV, 
WICC, WCAH, KFAB, WDSU, WTAR, 
KOMA, WHEC, WWVA, KFH, WORC, 
WMAS. 

6:00-CATHOLIC HOUR. NBC. WEAF, 
WTAG, WEEI, WJAR, WCSH, IVLIT, 
WFBR, WRC, WGY. IVBEN, WCAE, 
WTAM, WWJ, WIOD, WE BC, KFYR, 
WRVA, WOAI, WSAI, WOC, WHO, 
WOW, WDAF, WIBA, WFLA, WSM, 

W MC, WSMB, WKY, KOA, KOHL, 
WJDX, WBAP, KPRC, WWNC, KSTP, 
KGIR, KPO, WAPI, WJAX, KECA, 
KGW, WIS, IVSB, KTBS, KDYL, 
'COMO, WENR, KTAR, KVOO. 

7:30-JOHN HENRY-BLACK RIVER GI- 
ANT. Drama. CBS. (First Part.) 
WABC, WADC, WOKO, WCAO, WDSU, 
WDAE, CKLW, WDRC, WFBM, KMBC, 
WHAS, WCAU, WJAS, WFBL, WSPD, 
WQAM, WEEK, WGST, WPG, WKBN, 
WBRC, WBT, WDOD, KVOR, KLZ, 
WTAQ, WLBW, WBIG, WHP, KTRH, 
WFEA, WREC, WISN, WCCO, KOMA, 
WODX, WSFA, WL AC, WTAR, WDBJ, 
WH EC, KSL, KTSA, WSBT, WIBW, 
W WVA, KFH, WSJS, WORC, WIP, 
KMOX, WACO. 

8:00-CHASE & SANBORN HOUR. Eddie 
Cantor, songs and humor. Dace Rubin- 
off's Orchestra. Sponsor: Standard 
Brands, Inc. NBC. WEAF, WT IC, 
WTAG, IVIOD, WFLA, W\IC, WJDX, 
KTAR, WBEN, WCAE, WTAM, WWJ, 
WLW, KSD, WOC, WHO, WDAF, 
CFCF, WSB, KFYR, WWNC, WIS, 
KDYL, KPRC, WKY, CRCT, WTM.J, 
KSTP, WEBC, WDAY, KVOO, WFAA, 
WOAI, KOA, KGO, KFI, WFBR, WRC, 
WGY, KGW, KOMO, KHQ, R'PTF, 
WS M, WOW, WJAR, WCSH, R'MAQ, 
WRVA, WAPI, KTHS, WSMB, \VJAX. 

8:15-JOHN HENRY-BLACK RIVER GI- 
ANT. Drama. CBS. (Second part.) 
WABC, WADC, WOKO, WCAO, WKBN, 
KMOX, CKLW, WDRC, WFBM, KMBC, 
W HAS, WCAU, WJAS, WFBL, WSPD, 
WQAM, WACO, WGST, WBRC, WBT, 
WDOD, KVOR, KLZ, WTAQ, WLBW, 
WBIG, WHP, KTRH, WDAE, KOMA, 
WFEA, WREC, R'ISN, WCCO, WODX, 
WSFA, WLAC, WTAR, WDBJ, WHEC, 
KSL, KTSA, WIBW, WDSU, WORC, 
WMJ, WWVA, KFH, WSJS. 
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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, WTIC, 
WJAR, WFBR, WRC, WGY, WWT, 
WSAI, WENR, KSD, WOC, WHO, 
WOW, WDAF, KHQ, KOA, KDYL, - 

KGO, KFI, KOW, KOMO, WFI, WTAM. 
9:00 -GULF HE_1DLINERS. Sponsors: Gulf 

Refining Co. NBC. WJZ, WEAL, WBZ, 
WBZA, WHAM, MIGAR, WJR, WLW, 
WSYR, WMAL, WRVA, WPTF, WWNC, 
WJAX, WFLA, WS.II, WMC, WSB, 
WIOD, WAPI, WJDX, WSMB, KTHS, 
WFAA, KTBS, KPRC, WOAI, KDKA, 
WIS. 

9:30 -AMERICAN ALBUM OF FAMILIAR 
MUSIC. Orchestra and vocalists. Spon- 
sor: Bayer Co. NBC. WEAF, WTAG, 
WEEI, WCKY, WJAR, WCSH, WFI, 
WFBR, WRC, WGY, WREN, WCAE, 
WTAM, WWJ, KSD, WSAI, WENR, 
WOC, WHO, WOW, WIOD, WFLA, 
WMC, WSB, WOAI, WJDX, WFAA, 
KFI, ROW, KOMO, KHQ, WSMB, 
KDYL, WKY, KOA, KPRC, KGO, 
WDAF, KVOO, WRVA, WJAX, WTMJ, 
KSTP, WPTF, CFCF, CRCT. 

10:00 -COL. LOUIS McHENRY HOWE. In- 
terview by Walter Trumbull. Sponsor: 
RCA- Victor Company, RCA -Radiotron 
Company and Cunningham Radio Tube 
Company. NBC. WEAF, WTIC, WTAG, 
WJAR, WCSH, WFI, WFBR, WRC, 
WGY, WEEK, WCAE, WTAM, WWJ, 
WSAI, KSD, WMAQ, WOC, WHO, 
WOW, WDAF, WTMJ, WIBA, KSTP. 
WEBC, WDAY, KFYR, WMC, WSB, 
WSMB, WKY, KPRC, WFAA, WOAI, 
KOA, KDYL, KGIR, KOHL, KGW, KFI, 
KOMO, KHQ, KGO, KVOO. 

Our "Uncle 
FTHEL WATERS, noted for 

her rendition of "Stormy 
Weather," is the latest of 
Negro singers to get a fea- 

tured network berth. . . . Jack 
Pearl is said to be considering a 
brand -new comedy idea for his re- 
turn to the air in the Fall; he's in 
Hollywood now making a talkie. 
Jessica Dragonette, charming star 
of the NBC Cities Service Hour, 
was born in Calcutta, India. . . . 

Julia Sanderson collects auto- 
graphs. . . . Numerology is the 
reason Ireene Wicker, NBC dra- 
matic actress, uses so many "e's" 
in her name.... John S. Young, 
prominent NBC announcer, is the 
proud possessor of an honorary 
LL.D. degree bestowed by St. 
Benedict's College. . . WPG, the 
CBS Atlantic City outlet, has a 
unique studio a half -mile out on 
the Steel Pier.... WLW, Cincin- 
nati, is using a new 831 -foot ver- 
tical radiator antenna tower... . 

NBC put much ballyhoo energy 
behind the Piccard stratosphere 
flight at the Century of Progress 
Exposition. . . . The Chicago 
World's Fair drew many artists to 
the Windy City to make personal 
appearances before the throngs at 
the Fair grounds. . . . Jane Fro- 

Sam" Says 

man, pretty Chicago songstress, 
has returned to New York and the 
CBS; she is co- featured Friday 
nights with Jacques Renard. . . . 

The success of "The Voice of Ex- 
perience" caused many stations 
throughout the country to feature 
the "question and answer" type of 
philosophy program. . . . Canada 
launched an effective campaign to 
rid its air channels of quack medi- 
cine advertisements and it might 
be a good idea for American sta- 
tions to do the same.... NBC is 

expected to feature the 1933 -34 
Metropolitan Opera programs on 
the air. . . . With Al Jolson re- 
joining Paul Whiteman on the 
weekly Kraft- Phenix Cheese Hour 
on NBC, the program has been 
switched from a Monday to a 
Thursday schedule; the broadcast 
now lasts only one hour on the 
entire hook -up, the second WEAF 
hour being dropped. . . . M. H. 
Aylesworth, president of NBC and 
R -K -O, is an occasional visitor to 
the Radio City Music Hall studio 
when Roxy's Gang broadcasts... . 

Willard Robison has switched 
from NBC to CBS.... The net- 
works have been giving consider. 
able attention to dramatic pro- 
grams, but there has been very 
little improvement noted. . . . 

For some reason or other, spon- 
sors are still wary of Saturday 
programs; it is the hardest day of 
the week for networks to sell... . 

Dick Leibert, popular NBC or- 
ganist, smokes while at the stu- 
dio console; he is one of the few 
network stars to rate a special 
studio ash tray.... Eddie Cantor 
is due back on the Sunday Chase 
& Sanborn Hour on September 10, 
but the sponsors will still use 
Bert Lahr on another program. 
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NORRIS GOFF AND CHESTER LAUCK 

Personal interviews 
with broadcast ar- 
tists and executives 

ANEW series of rural skits which shows 
promise of becoming a radio sensation 
is the "Lum and Abner, Ford Dealers 

of the Air," sketch which is heard over 
NBC each night, excepting Saturdays and 
Sundays. The series had already built up 
an unusual following in the Cleveland, Ohio, 
area, where it was broadcast locally. The 
new series is sponsored by Ford dealers in 
the various cities in which the program is 

heard. Chester Lauck and Norris Goff, who 
portray Lum and Abner respectively, are 
both natives of Arkansas. They claim to 
bring to their broadcasts the authentic color 
of the rural community in which they grew 
up together. They created the Lum and 
Abner characters during the Red Cross relief 
drive of 1930 -31 and later were heard on 
NBC sustaining programs. Lum and Abner 
write their own scripts and each broadcast 
originates in the studios of Station WTAM, 
Cleveland. On Mondays, Tuesdays, Wednes- 
days and Thursdays, the program takes the 
form of a fifteen -minute skit, while on Fri- 
days the team presents an old -time Friday 
night sociable during which guest artists are 

ARTHUR BRISBANE 
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RAMONA 

Backstage in 
heard. The program lasts thirty minutes on 
Fridays. 

WHEN Will Rogers' contract with the 
Gulf Refining Company terminated, 

the sponsors of the Sunday night Gulf Head- 
liners NBC program scored a new radio 
scoop in securing Arthur Brisbane, one of 
the best -known American editorial writers, 
to present a weekly radio talk. His broad- 
cast, entitled "This Week," contains news 
comment of much the same type as his 
widely syndicated newspaper column, "To- 
day." He has been a prominent figure in 
American journalism for many years, but has 
constantly kept away from the microphone. 
Walter C. Kelly, also known as "The Vir- 
ginia Judge," shares time on the program 
with Brisbane. Al Goodman's Orchestra 
and the Revelers Quartet are features re- 
tained from the original Rogers series. It is 
reported that Rogers will return to the se- 
ries sometime in the Fall. 

WITH Ed Wynn deserting the micro- 
phone for the Summer months to 

By Samuel 

make a talkie in Hollywood, the Fire Chief's 
"uncle," in the person of Taylor Holmes, 
has hastened to the NBC studios to carry on 
for his popular "nephew." It seems that 
Ed Wynn had constantly been joshing about 
his uncle and the sponsors thought it a good 
idea to bring the much- discussed relative be- 
fore the microphone in the Fire Chief's ab- 
sence. The remainder of the usual Wynn 
cast, including Graham McNamee, chief 
stooge, the Fire Chief Quartet and Don 
Voorhees' Orchestra, continues along with 
Holmes until Wynn returns from the Cellu- 
loid City. Although a newcomer to radio, 
Taylor Holmes has already appeared in al- 
most every other form of entertainment. 
He launched his professional career with 
character readings at clubs and lyceums and 
has been on the stage almost as long as 
Wynn himself. Vaudeville and London mu- 
sic -hall appearances followed his lyceum 
work and then he appeared on the legitimate 
stage with many noted stars. A surround- 

THE FIRE CHIEF'S FAMILY 
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PEGGY HEALY 

Broadcasting 
Kaufman 

ing comedy cast supports Holmes in his new 
radio series. Wamp Carlson, dialect come- 
dian, has the rôle of "Keeper of the Chief's 
Horse." Larry Butler, nine- year -old actor, 
is featured as the fire mascot. Wynn is ex- 
pected back on the program late in the Fall. 

PAUL WHITEMAN, for many years a big 
name in radio -adds still more laurels to 

his microphone efforts through his new 
Thursday night NBC series, sponsored by 
Kraft -Phenix Cheese Corporation. The pro- 
gram is a full hour for the network and 

JEAN SARGENT 
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THE HAPPY BAKERS 

Chatty bits of news 
on what is happening 
before the microphone 

continues a second consecutive hour through 
the key outlet, WEAF. With Jolson as guest 
star, the series started off as a smash hit 
early in the summer. Deems Taylor, news- 
paper writer and opera composer, introduces 
the numbers on each broadcast. Whiteman 
was especially elated over his two -hour 
weekly assignment, because it gave him the 
opportunity to play some of his favorite 
long compositions without the need of con- 
densing scores. Various of Whiteman's head- 
lining soloists are heard on each week's broad- 
cast. The soloists include Jack Fulton, 
tenor; Ramona, singing pianist; Peggy Healy, 
personality singer; Roy Bargy, pianist; Al 
Dary, baritone, and the Rhythm Boys, vocal 
quartet. 

JEAN 
SARGENT, the young Philadelphia 

society girl now featured over NBC as 
a personality singer, has been attracting wide 
attention to her chain microphone efforts. 
Born in New York, Jean's family soon 
moved to Philadelphia, and she returned to 
the larger city twenty years later as a mu- 
sical comedy headliner. Instead of follow- 
ing the routine of the usual society débu- 
tante, Jean got a job on a Philadelphia pa- 
per when she finished her schooling. While 
performing in an amateur show in Philadel- 

PAUL WHITEMAN BABY RO 

phia, Jean's efforts caught the eye and ear 
of a New York producer and she became a 
featured member of the cast of "Face the 
Music." When that show closed after a 
successful run, she appeared in another hit, 
"Flying Colors." She's still single. 

THE trio heard on the Happy Bakers CBS 
program each Monday, Wednesday and 

Friday consists of Frank Luther, Jack Par- 
ker and Phil Duey. all veteran radio vocal- 
ists. The boys attribute much of their radio 
success to their accompanist and arranger, 
Will Donaldson. Frank Luther, the second 
tenor, grew up as a cowboy on a cattle 
ranch in Kansas. He didn't care much for 
college and joined a male chorus for a Chau- 
tauqua tour and spent three years doing 
evangelistic work. On the West Coast he 
became an ordained minister, but forsook 
the pulpit for music. He joined a choral 
group in New York and set off on a coun- 
try -wide tour with Will Rogers. He later 
joined the Revelers and subsequently 
launched the Happy Bakers trio. Parker, 
the first tenor, hails from Hackensack, New 
Jersey. He entered vaudeville shortly after 
leaving high school. Duey was born on a 
farm near Richmond, Indiana, the son of 

(Continued on page 249) 
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Service Data for Servicemen 
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.25 
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+180 V. 
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OHMS 
4200 
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X X 

4 
MFD 

-37 

-37 
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-42A 

-42A 

RCA -VICTOR AUTONIOBILE RADIOLA, MODEL M -30 
Compiled from J. F. Rider's Perpetual Trouble Shooter's Manual. 
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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 
Short -Wave Wireless Communication, by 

A. W. Ladner and C. R. Stoner. John Wiley 
& Sons. 1933. Communication on short 
waves involves problems which are entirely 
different from those encountered on the 
broadcast band. A book dealing exclusively 
with these problems will no doubt be wel- 
come to the majority of amateurs, experi- 
menters, engineers and operators. It is as- 
sumed by the authors that the reader has 
some understanding of long -wave radio corn - 
munication, consequently, it does not go into 
the usual elementary principles of tuned cir- 
cuits, etc., but the book fills the gap other 
texts have left in connection with short 
waves. 

The beginning is concerned with a history 
of short waves and the most important pio- 
neers. Then follow two chapters on the na- 
ture of waves and their propagation. The 
authors have succeeded in giving a concise 
and clear picture of this difficult subject. 
Actual circuits and apparatus are the subject 
of the later chapters. First comes modula- 
tion, followed by a chapter of the various 
ways of connecting push -pull amplifiers (in- 
cluding carrier suppression and other special 
uses). Short -wave transmitters of all types 
are next in order. The theory of radio -fre- 
quency feeders and the use of aerials and 
arrays come in for a detailed discussion. 
Final chapters deal with short -wave receiv- 
ers, from the simplest to the most compli- 
cated ones used for commercial trans -oceanic 
work. Since the book is published in Eng- 
land, most of the illustrations and examples 
involve equipment used by the British Mar- 
coni Company. 

Standard Handbook for Electrical Engi- 
neers. Sixth edition. Prepared by a staff of 
specialists. Frank Fowle, editor. McGraw - 
Hill Book Co. 1933. The latest edition of 
the "Handbook" comprises in one volume 
of some 2S00 pages the essence of the best 
engineering practice in all branches of the 
industry. As many as 91 specialists have 
contributed to the handbook. The book has 
been divided into 28 subjects, to each of 
which a section has been devoted. So, for 
instance, the first section is entitled "Units 
and Conversion Factors," and it certainly 
gives more information on this subject than 

Conducted by 

Joseph Caleaterra 
we have ever seen presented together. Sep- 
arate sections are found, dealing with the 
theory of electric and magnetic circuits, mea- 
suring and measuring apparatus, properties 
of materials, magnets, transformers, gener- 
ators, etc., etc.; we cannot enumerate them 
all. The "properties of material" section 
gives all data on copper wire, aluminum wire, 
resistance alloys, magnetic materials and in- 
sulating materials. Converters and rectifiers 
are covered in a separate section. Radio 
has not been forgotten. There is a section 
on wire telegraphy and telephony, one on 
radio and wired radio and a section on 
tubes. No doubt any engineer and experi- 
menter will wish to keep the "Handbook" 
close at hand. 

School Broadcasting, published by the 
League of Nations (available in U. S. A. 
from the World Peace Foundation, 40 Mt. 
Vernon Street, Boston, Mass.). This is one 
of the books in the Intellectual Coöperation 
series, issued by the International Institute 
of Intellectual Coöperation, founded by the 
League of Nations. The text consists of two 
parts. Part I deals with "The leading prin- 
ciples of School Broadcasting" wherein the 
best subjects, procedure, etc., are discussed. 
All attention seems to be directed towards 
employing radio broadcasting in the class- 
room, supplementing the regular courses. 
Very little consideration is given to employ- 
ing radio broadcasting for the general pub- 
lic. Part II is entitled "Experiments, Results 
and Prospects in 25 Countries." In this sec- 
tion the progress in each country is sketched. 
A bibliography completes the volume. 

It Radio Libro (The Radio Book), by 
D. E. Ravalico. Ulrico Hoepli, Milan 
(Italy). 1933. A textbook on the principles 
and practice of radio receivers such as the 
serviceman would need -written in Italian. 
The beginnig chapters are devoted to the 
theory of electrical circuits and the tube. 
Then follow chapters on receivers, power 
packs, components, the superheterodyne, 

audio amplifiers and loudspeakers. Service 
work has not been forgotten. A chapter on 
trouble -shooting, aligning, etc., and one on 
installation will appeal to the serviceman. 
The final chapter contains diagrams of com- 
mercial receivers (some American, some 
European). 

Guia Radio, published by Radio Revista, 
Buenos Aires, Argentina. This is primarily 
a list of amateur radio stations in all Latin - 
American countries and in Spain. The book 
also contains the radio laws of some coun- 
tries and lists of broadcast stations in South 
America. 

Pierre Key's Radio Annual, edited by 
Pierre V. R. Key, Pierre Key Publishing Co. 
This book will be of unusual interest to 
those interested in broadcasting. It contains 
various lists of programs on the air, adver- 
tisers, artists, a list of stations with their 
rates per hour, half -hour, quarter -hour, rates 
of networks in all combinations, lists of sta- 
tions in U. S. and the rest of the world. It 
is the most ambitious collection ever pub- 
lished on the subject. Attempts have been 
made, apparently, to make the information 
as up to date as possible. Anyone realizes 
that a list of commercial programs on the 
air must of necessity become obsolete after 
a short time. Information on stations, ad- 
vertisers, talent, etc., arranged in more than 
one way, is not so variable and ought to be 
of great value. 

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

Diode Detection Analysis, by C. E. Kil- 
gour and J. M. Glessner. The current and 
output relations for the linear and square - 
law diode detector in terms of the detection 
efficiency and the detector and load resis- 
tances are given in this paper. The square - 
law case is shown to yield results similar to 
the linear for large input potentials and rea- 
sonable values of load. The various factors 
which are involved in obtaining best opera- 
tion with this form of detector are given 
detailed consideration. 

Application of Transformer -Coupled Mod- 
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ulators, by J. A. Hutcheson. This paper 
gives a brief résumé of Heising's modulator 
theory together with a discussion of the 
Class B operation of tubes in a push -pull 
audio -frequency circuit. A discussion of sev- 
eral general problems involved in the use of 
Class B audio amplifiers is presented, show- 
ing the higher efficiency of this type of 
amplifier. 

A Theory of Available Output and Opti- 
mum Operating Conditions for Triode Valves, 
by M. V. Callendar. In this paper, the form 
of triode valve curves is investigated experi- 
mentally, and the allowable limits of dy- 
namic swing thus determined for any given 
percent harmonic; on this basis, a series of 
expressions are mathematically developed 
giving the required output characteristics in 
terms of an easily obtained valve constant. 
The method described is simpler than the 
previous static or dynamic methods gener- 
ally used for determining output and operat- 
ing characteristics. 

A Simplified Frequency Dividing Circuit, 
by Victor J. Andrew. A description is given 
in this paper of a circuit in which a type 57 
tube functions as two triodes in two sepa- 
rate oscillator circuits. One of the circuits 
is a crystal oscillator, and the other is a 
self -excited circuit which is controlled by the 
crystal so that it oscillates at a subharmonic 
of the crystal frequency. 

An Analysis of Power Detection, by Ri- 
naldo De Cola. This paper discusses the 
reasons for overloading of detectors as out- 
put devices. It is shown that in grid- circuit 
rectification, replacing the grid leak with a 
high- impedance choke extends the overload 
point considerably. Using a type 47 pen- 
tode, 800 milliwatts are obtained at the out- 
put circuit with seven percent maximum dis- 
tortion. 

Review of Contemporary 
Literature 

The Panel Dial System. Bell Laboratories 
Record, July, 1933. A description of the 
dial telephone system which shows how a 
call is put through between the calling sta- 
tion and the called station. The description 
covers the telephone exhibit at the Century 
of Progress Exposition. 

Soft Rubber Earpiece for the Audiphone, 
by M. B. Gardner. Bell Laboratories Rec- 
ord, July, 1933. This paper contains a dis- 
cussion of the factors which were considered 
in the design of the new Western Electric 
audiphone soft rubber earpiece. It gives 
considerable information on the characteris- 
tics of different ears and their requirements 
for fitting comfortable and efficient earpieces 
for Use with hearing aids. 

Noise Measurement, by E. E. Free. The 
Review of Scientific Instruments, July, 1933. 
This article gives a general description of the 
progress which has been made in noise mea- 
surement and the results of some noise sur- 
veys. It describes the usual types of in- 
struments used for making noise measure- 
ments and discusses their advantages and 
disadvantages. 

The Pentagrid Converter, by C. L. Lyons. 
The Wireless Engineer and Experimental 
Wireless, July, 1933. This article contains a 
discussion on the operating characteristics 
and use of the Pentagrid Converter tube and 
the features which make it particularly suited 
for combination oscillator and detector use 
in superheterodyne receivers. 

The Optimum Decrement of Tuned Cir- 
cuits for the Reception of Telephony, by D. 
A. Bell. The Wireless Engineer and Experi- 
mental Wireless, July, 1933. This paper con- 
tains a discussion on the subject of the 
extent to which the decrement of tuned cir- 

cuits may be reduced to provide greater 
sensitivity and selectivity, and the extent to 
which tone correction circuits may be em- 
ployed to compensate for the cutting of side - 
bands in such circuits. 

On the Amplitude of Loudspeaker Dia- 
phragms at Low Frequencies, by N. W. 
McLachland. The Wireless Engineer and Ex- 
perimental Wireless, July, 1933. This article 
covers many important phases which govern 
the ability of a loudspeaker to reproduce 
faithfully as sound waves the electrical varia- 
tions fed to it by the amplifier. The ampli- 
tude required to radiate a given amount of 
power, the average amplitude necessary with 
average receivers, the effects of resonance in 
increasing response at certain frequencies 
and the relation between amplitude and 
loudness are some of the subjects covered. 

Some Improvements in Cathode -Ray Os- 
cillographs, by John D. Crawford. General 
Radio Experimenter, June -July, 1933. This 
article contains a discussion of the factors 
which affect the efficient operation of cath- 
ode -ray tubes and descriptions of the con- 
struction, features and operating character- 
istics of a number of General Radio cathode - 
ray oscillographs. 

The Variac -A New Adjustable Trans- 
former, by H. H. Scott. General Radio Ex- 
perimenter, June -July, 1933. A description 
of a new variable transformer which makes 
it possible to obtain a continuously variable 
alternating current voltage source of from 
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zero to 130 volts from a 60- cycle, 115 -volt 
alternating current line, is described in this 
article. 

Radio Cabinet Design, by Ruth Kock 
Gerth. Electronics, July, 1933. An analysis 
of the development and trend of radio cabi- 
net design is given in this article which holds 
that radio instruments should have distinc- 
tive designs and not be camouflaged as 
other pieces of furniture. The need for dis- 
tinctive designs in good taste is stressed as 
a means of increasing sales. 

Jacking up Tone Quality. Service, June, 
1933. This article shows how the quality of 
receivers can be improved considerably and 
at low expense by a number of methods, 
among which are described automatic tone 
control, low- frequency compensation, detec- 
tor frequency control and acoustically com- 
pensated volume control. 

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. 

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 booklets 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. An 8 -page 
folder containing specifications on the entire 
line of Hammarlund variable and adjustable 
condensers, r.f. transformers, sockets, shields 
short -wave receivers, complete short -wave 
and miscellaneous parts for broadcast and 
receivers and transmitting variable con- 
densers. 

4. A 15 to 200 -Meter Comet "Pro" Su- 
perheterodyne. A description of the out- 
standing features of the Hammarlund -Rob- 
erts high- frequency superheterodyne designed 

especially for commercial operators for lab- 
oratory, newspaper, police, airport and 
steamship use. 

5. A 1933 Volume Control, Fixed and 
Variable Resistor Catalog. This 12 -page 
catalog, issued by Electrad, Inc., gives data 
on standard and special replacement volume 
controls, Truvolt adjustable resistors, vitre- 
ous wire -wound fixed resistors, voltage di- 
viders and other resistor specialties and pub- 
lic- address amplifiers (using new tubes). 

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 Awards in Radio. This 64 -page 
book is filled with information on the growth 
of radio and the opportunities existing in the 
field of radio manufacturing, radio servicing, 
broadcasting, talking pictures, television, pub- 
lic- address systems and commercial station 
operation on land and sea, for men who are 
trained to fill the many jobs created by the 
radio and allied industries. The book also 
contains detailed information on the com- 
plete home -study courses in radio and allied 
subjects offered by the National Radio In- 
stitute. This book is available only to the 
RADIO NEWS readers who are over 16 years 
of age and who are residents of the United 
States or Canada. 

9. Catalog of Fixed, Metallized and Pre- 
cision Resistors. This 16 -page catalog gives 
specifications of the International Resistance 
Co. 1933 line of metallized, wire -wound and 
precision wire -wound resistors, motor -radio 
suppressors, handy servicemen's kits, valuable 
technical data and list of free bulletins avail- 
able on the building of servicemen's test 
equipment. 

10. Information on the Suppression of 
Motor Radio Noises. This interesting and 
useful folder of the International Resistance 
Co. gives information on how to overcome 
motor- generator, ignition -coil, interrupter and 
spark -plug noises in automobile radio instal- 
lations. 
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16. R.M.A. Standard Resistor Color Code 
Chart. A handy postcard -size color code 
chart designed by the Lynch Mfg. Co. to 
simplify the job of identifying the resistance 
values of resistors used in most of the stand- 
ard receivers. It also contains a list of the 
most commonly used values of resistors with 
their corresponding color designations. A 
catalog of Lynch products is included. 

18. Volume Controls, Fixed Resistors, 
Motor -Radio Spark Suppressors and Power 
Rheostats. A 1933 catalog containing de- 
scriptions, specifications and prices of Cen- 
tralab standard, special and replacement vol- 
ume controls for receivers, amplifiers, public - 
address systems and talkie installations, fixed 
resistors, motor -radio spark suppressors, wire - 
wound rheostats and potentiometers. De- 
tails are given on how to obtain, without 
charge, a copy of the 64 -page Centralab vol- 
ume control guide for servicemen. 

25. Noise -Reducing Antenna Systems. This 
folder describes the two types of noise -re- 
ducing systems perfected by the Lynch Mfg. 
Co. for both broadcast and short -wave re- 
ception. The transposition type can be used 
on both long and short waves and is espe- 
cially adapted for use in connection with 
all -wave and amateur receivers. The shielded 
transmission type is especially suited for use 
on broadcast receivers. 

34. Serviceman's Replacement Volume - 
Control Guide. A 44 -page vest -pocket size 
booklet containing a revised list, in alpha- 
betical order, of all old and new receivers 
showing model number, value of control in 
ohms and a recommended Electrad control 
for replacement purposes. Contains specifica- 
tions and volume -control circuits for over 
2000 different receiver models. 

39. Radio Servicing and Radio Physics. 
A 4 -page folder which gives descriptions and 
tables of contents of two inexpensive 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 is an indication of their value. 

41. How to Build the "Economy Eight." 
A folder prepared by Wholesale Radio Ser- 
vice Co. giving constructional information, 
diagrams, list of parts, etc., of an efficient 
8 -tube receiver which can be built from a 
low- priced kit. 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. This bulletin gives data, with dia- 
grams, showing how any meter -preferably 
a low -range milliammeter -can be used to 
measure amperes, volts and ohms over any 
desired range through the use of proper 
shunt and series resistors. The bulletin has 
been prepared by the Lynch Mfg. Co. and 
gives both the theoretical and practical data 
required to make all the calculations to con- 
vert or change the range or function of a 
given meter. 

43. How to Modernize Old Set Analyzers. 
This folder describes the new set analyzer 

(Continued on page 237) 
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Send forYour Gmy ? _ s°`:, 

of this New Big' TRUr-S - 
PARTS 

RADIO CATALOG 

Sensational Bargains 
wHor/D{y////-/ 19 coNN[N 

cN-ND 
5O 

SIXT. E ` N AV f1a/ /` 
70114.Nr 

3 BARGAINS FROM 
This Great Book 

-Victor Automatic 
REMOTE CONTROL 

A Bargain that 
comes once in a 
lifetime! Attach 
this full automa- 
tic remote control 
assembly to your 
present radio chas-. 
sis. Turns radio 
"on" or "off" and 
does not change 
present tuning of 
set. Accurately se- 

lects 6 different stations as well as 
adjusts volume. $1 Q.550 
SENSATIONALLY LOW at ` 
BOSCH Power Supply and Power Amplifier 

Here is your 
chance to get a 
"real buy" on a 
fully guaran- 
teed Bosch 
Power Supply 
and PowerAm- 
plifier. Can be used as a 
separate am- 

plifier or power supply. Furnishes fila- 
ment and plate voltages to the follow- 
ing tubes: 4 -26s; 1 -27; 2 -71s -and 1 -80 
rectifier. Primary tapped at 105, 115, 
125 V. 50 -60 cycle. Equipped with 
toggle switch and plug. $4.95 OUR LOW PRICE IS T 

-Victor Radio Speaker 
This magnetic 
speaker is equipped 
with channel selec- 
tion switch and vol- 
ume control. Comes 
mounted in a wal- 
nut two -toned panel 
1334 x11 %x loins. 
with brown metal 
ornamental grille, 
backed with bronze 

cloth. Features include special tone filter, 
special tapped impedance transformer, 
and selector switch. Natural reproduc- 
tion with plenty of volume. 
OUR LOW PRICE IS $1.95 

MORE THAN 
10,000 Amazing Values 

Anything and Everything in Radio 
Here is the latest, greatest catalog 
ever issued by WHOLESALE 
RADIO SERVICE CO. More than 
10,000 Bargains are listed! Every latest development of the fore- 
most manufacturers is here! 
SETS, TUBES, SPEAKERS, RE- 
PLACEMENT PARTS, KITS, etc. -all at LOWEST WHOLESALE 
PRICES! 

SHORT WAVE APPARATUS 
A most complete selection of short wave sets, converters, coils and equipment is displayed here. 
Nationally known makes such as 
NATIONAL, HAMMARLUND and 
LAFAYETTE are featured prom- 
inently. 

PUBLIC ADDRESS 
comes in for a big share of atten- tion in this catalog. Amplifiers, 
Amplifier Kits, Complete Systems, 
Portable Systems and all kinds of equipment are listed at prices 
which are truly amazing. 

SPECIAL FEATURES 
covering Lafayette Receivers, Tru- test Parts, Miniature A. C. Port- able Sets, Testing Equipment are 
a few of the special features in this most complete Radio Catalog 
of the entire industry! BUY FROM 
WHOLESALE RADIO SERVICE 
CO. at lowest wholesale prices - where your satisfaction is guar- anteed and where the promise of prompt service is performed! 

TEAR and MAIL TODAY 
WHOLESALE RADIO SERVICE Co. 
100 Sixth Avenue, 
New York, N. Y. Dept. N -103 
Gentlemen: RUSH your Brand New Cata- log No. 55 to me. 

Name 

Address 

City State 

V1NOLEALE RADID SERVICE cO? 100 SIXTH AVE. 
CORNER GRAND ST. (ONE BLOCK ABOVE CANAL) NEW YORK,NY. 
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The Service Bench 
Until a theoretically impossible perfection is attained, the best of receivers 
will demand the occasional attentio2 of the serviceman. The repairs 
described in The Service Bench for a specific receiver should in no way be 
taken as a reflection on that receiver. Also the fact that one receiver may 
be the subject of several service items does not indicate that it is particularly 
prone to trouble. On the contrary, its wide use, through deserved popu- 

larity, is often responsible for the repeated mention! 

THE primary job of the serviceman is 
to maintain radio receivers in a satis- 
factory operating condition. His abil- 
ity to do this depends upon his expe- 

rience, rather than on equipment alone, and 
upon the experience of others who are will- 
ing co- operatively to share their knowledge. 
The Service Bench is, therefore, a clearing 
house for radio service experiences. 

The fact that ability and experience are 
more important than elaborate equipment is 
demonstrated by A. S. Barnes, of Rochester, 
N. Y., who writes: 

"Test sets and analyzers are undoubtedly 
great things -time and money- savers. How- 
ever, the serviceman who lets them do all 
his brain work may find himself stuck when, 
in some emergency, such apparatus is not 
available. The expert can diagnose prob- 
ably a good percentage of radio troubles 
without the use of anything more than his 
head and a screwdriver, and in a number of 
instances temporary repairs can be effected 
without new or additional parts. 

"One night a call followed me up where I 
was playing cards -by luck, close to the 
source of complaint. The radio had sud- 
denly gone haywire, just a half -hour before 
a championship fight was scheduled to go on 
the air. Sorry to bother me and all that, 
but would I please rush over. There was no 
time to pick up my kit, which was in the 
shop at the other side of the city. 

"The symptoms were distortion and low 
volume. A pencil tap on the detector tube 
brought forth no response from the speaker, 
so the trouble was tentatively localized in 
the al. circuit. The first audio tube was 
cold to the touch, and so I suspected an 
open bias resistor. (Had the tube been very 
hot, I should have looked for a shorted re- 
sistor- probably caused by a defective by- 

Conducted by 

Zeh Bolick 

pass condenser.) I borrowed a screw- 
driver from the household tool drawer and 
shorted this resistor. No result. Next in 
line was the probability of an open plate - 
voltage resistor, and again using the screw- 
driver, I shorted this out. Volume and how! 
I made a temporary repair by bridging over 
from one of the r.f. plate -voltage resistors 
just as the gong rang for the second round. 
Result: satisfied customer, overtime fee and 
a glass of Scotch! 

"When the detector rings through, it can 
safely be assumed that the trouble lies up 
ahead. In a tuned r.f. set, the difficulty can 
be often located and tenìporarily remedied 
by moving up the antenna to successive 
grids. This will also work on a super as 
far as the pre -selector is concerned. On a 
super, if the a.f. is okay, and no signal comes 
through with the antenna on the first detec- 
tor grid, the i.f. circuit is next in line, and I 
bridge across the individual stages one at a 
time. If still no signal, the trouble is in the 
oscillator -perhaps the tube. If no spares 
are at hand, try shifting tubes. A tube that 
has just gone bad as an oscillator will usually 
pass some sort of a signal as an amplifier 
or detector. 

"When the complaint is a sudden drop in 
signal strength, but still good quality, I first 
look at the antenna -equipment or no equip- 
ment. A bit of judicious shaking along the 
lead -in may show up more here than a whole 
laboratory of test sets. 

"In the case of a loose connection, a good 
thump on the cabinet has been known to 
bring back a station and keep it until the 

emergency is over and a detailed inspection 
can be made. 

"I have cured several cases of motorboat - 
ing by the simple expedient of shifting tubes 
around." 

Service Notes on Philcos 
"I have had several complaints regarding 

the shadow -tuning Philco models, where 
there has been little or no change in the 
width of the shadow. This has invariably 
been due to an insufficient length of aerial. 
Where the sensitivity of the receiver is 
pushed close to maximum by turning up the 
volume control, the effectiveness of this 
tuning indicator is considerably lessened. A 
good sales argument for an efficient outdoor 
antenna system. " -J. H. Coffin, Minneapolis, 
Minn. 

R. H. Lang, serviceman in Des Moines, 
Iowa, runs into mechanical hum in the 
power transformer of several Philcos. "Upon 
taking the transformer apart, the cause was 
discovered in the outer core laminations, 
which were somewhat loose. The trouble 
was corrected by bending the center leg of 
the `E' so as to provide sufficient tension to 
dampen the vibration." 

"A trouble that is sometimes rather baf- 
fling in the Philco model 7 and similar re- 
ceivers," writes Stewart J. Robinson, of Sac- 
ramento, Calif., "is a rattle sounding like a 
defective tube or a loose connection. This 
will often be due to a poor contact between 
the coil shields and their bases. The rims 
should be cleaned with emery cloth or sand- 
paper, and crimped so as to make a tight 
joint. It is a good idea to do this to all the 
shields after removing the chassis from the 
cabinet. It is difficult to localize the trouble, 
as a pencil tap on any part of the chassis 
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will produce the racket." (Poor shield con- 
tacts may be the cause of a variety of radio 
ills, such as instability, oscillation, fading, 
broadness of tuning and poor tracking. 
Trouble of this nature is almost always ac- 
companied with noise. -The Service Editor.) 

Charles F. McNulty, Clearfield, Pa., has 
run into by -pass and coupling condenser 
trouble on Philcos. "Intermittent reception, 
or loss of volume, is almost always an indi- 
cation of faulty a.f. coupling condensers - 
providing tubes, etc., check okay." (The 
same holds for any receiver employing one 
or more resistance or impedance -coupled 
stages. This trouble will probably become 
more and more evident with the new tubes 
and circuits which rather consistently em- 
ploy modifications of these fundamental 
coupling systems. Loss of all low- frequency 
response is a concommitant symptom. -The 
Service Editor.) 

Dial Service and Adjustment 
There are three principal reasons why the 

drive cable on the Majestic Model 70 breaks. 
These are, as Russell L. Woolley, of Seattle, 
Washington, describes them: 

"First, the operator has forced the dial 
past the end stop. Second, the cable has 
cross -threaded on the sheaves. Third, the 
serviceman who last rewound it did not 
parallel the filed washer under which the 
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BUSHING 

DIAL 
t 

SHAFT --SPRING STEEL 

-RUBBER TUBE TIP 
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end of the cable is fastened. In this last 
case the sharp edge of the washer tears the 
cable to shreds. 

"Replacement can be made with any 
standard drive cable wire. Number 12, 24- 
pound fish line can also be used. However, 
if the latter is used, an eyelet must be in- 
serted in the center and the exact length of 
the cable determined by comparison with 
the original wire. 

"With the dial set at the low- frequency 
end, the rear sheave is threaded full, and 
the front sheave has one turn on it. The 
process of recabling is as follows: Loop the 
end of the cable over the rear sheave pin 
and- turn the control shaft clockwise until it 
is fully threaded. Hold the shaft steady by 
inserting a three -cornered file between the 
shaft and the chassis. Now run the cable 
over the rear pulley, through the chassis 
opening, and make a half turn around the 
drum dial track. Insert the tension screw 
through the eyelet. Complete the turn around 
the drum and bring the cable out through 
the chassis opening, over the front pulley, 
making one turn around the front sheave. 
The end of the cable is fastened under the 
machine screw and filed washer -making 
sure that the edge of the washer is parallel 
with the cable. The correct tension is ob- 
tained by pulling the wire tightly over the 
front tension spring pulley and by making 
the final adjustment on the dial hub tension 
screw." 

The Philco Serviceman (distributed by 
Philco among their servicemen and dealers) 
considers the problem of dial slipping on 
their models equipped with drive cord tun- 
ing. This is usually caused by the weaken- 
ing of the drive cord spring tension, allowing 
the cord to slip over the drum of the dial. 

It can often be corrected by moving the 
spring from the second to the third notch 
on the inside of the drum. If this does not 
correct the condition, a new and heavier 
spring should be installed, such as Philco 
part number 7776. 

The problem of holding the dial mecha- 
nism steady during repairs on drum dials 
has stimulated the ingenity of several ser- 
vicemen. Frank J. Faulkner, of Brigham 
City, Utah, supplies the desired third hand 
by slipping a tough rubber band over the 
dial knob and stretching it, with the desired 
tension, to an adjacent volume or tone - 
control knob. 

A slightly more elaborate method is sug- 
gested by Algie Robinson, Niagara Falls, On- 
tario, who sends along Figure 1 and the fol- 
lowing explanation: 

"If there is a more tedious job in the en- 
tire radio business than the repair of dial 
cables and the installation of new ones, on 
some of the sets, then, in my thirty -five 
years' experience I do not know of it. 

"So- o -o -o, as Ed Wynn says, burn out or 
break out the bushing from an old bakelite 
dial. Take a piece of clock or phonograph 
spring about 2% inches long, drill a hole in 
center and solder the bushing to spring. 
Pieces of rubber tubing slipped over the two 
ends of spring complete the job. The natu- 
ral curvature of the spring will supply suf- 
ficient tension when the tool is slipped over 
the the dial shaft, thereby holding shaft 
solid, leaving two hands with which to 
handle the cable, etc. 

"Nearly as good results can be obtained 
by taking an old dial and gluing two or 
three pads of sponge rubber on the underside 
and drilling the shaft hole completely through 
the dial. 

"Either of these devices can be used in 
same way, to hold a dial setting on a par- 
ticular signal when testing the chassis for 
intermittent opens, etc." 

Servicing Speaker Rattles 
"I have foùnd the following service kink 

to be very effective in taking the rattle out 
of a Crosley Dynacone and similar speakers, 
and provides a new use for old inner tubes. 

"Upon investigating the cause of the rattle, 
it was found that the outer cone clamp has 

1Y4 DIA. 

OUTER 
CONE 
NUT' 

-B- 
g HOLE 

OUTER RUBBER 
CONE WASHERS, 

CLAMP /, 

1 

INNER 
CONE NUT 

-A- 

"- CONE-- 

INNER 
CONE CLAMP 

FI G.2 -C- 

a tendency to flatten through the tightening 
of the outer clamp nut, as shown in A, Fig- 
ure 2. This allows the cone to vibrate in the 
small space between the outer and inner cone 
clamps. 

"Make up two rubber washers from an old 
inner tube (felt will serve the same purpose) 
as suggested in B, Figure 2. Insert the 
washers as shown in Figure C. To do this, 
remove the outer cone nut, outer cone clamp, 
cone, inner cone clamp, and run the inner 
nut down a few threads on the screw. Re- 
assemble in the following order: Inner cone 
clamp, one rubber washer, cone, the other 
rubber washer, outer cone clamp and outer 

(Continued on page 256) 
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CLICKING 
In a Big Way 

SUPREME 
DIAGNOMETER 

The MASTER Series 

Service men, recognizing the ultimate 
in complete laboratory test equipment 
achieved in the new and even greater 
Diagnometer, are losing no time in making 
it the heart of their service technique. 
It is clicking in a big way throughout the 
radio service world because of its many 
exclusive features. 

Tests all tubes, including newest types, 
without adapters -on a meter dial ar- 
ranged for accurate "Bad," "Doubtful" 
and "Good" transconductance classifica- 
tions, and is adjustable to varying power 
supply potentials. Also tests tubes from 
the sockets of operative radios. 

The famous patented Supreme MULTI - 
METER circuit is calibrated with a full - 
wave instrument rectifier unit for accurate 
measurements of: 

M.A. ranges o /a.5 /To /2.5 /roe /2_5o M.A. 
and o /2. .5 amperes. 
A.C. -D.C. Output ranges o /1.5 /To /2.5 / 
Too /150 /I,000 /2.,500 volts. 
Capacity ranges o /o.o1 /I.o /To mfds. 
Ohm ranges o /500 /5,000 /5o,000 /5oo,000 
ohms. 
Megohm ranges o /5 /2.5 megs. 

All readings made directly on meter dials - 
no charts. 

Supreme's exclusive FREE REFERENCE 
POINT system of analysis is still further im- 
proved in the Master Diagnometer so that all 
point -to -point analytical measurements are 
made by plainly marked switches, providing 
maximum speed and greatly minimizing the 
possibility of early obsolescence. 

Employs an A.C. -D.C. specially -stabilized and 
completely shielded l00% modulated oscillator 
circuit with variable attenuator, with tap 
switch tuning frequencies marked on the panel - 
no tuning charts required. Maximum tuning 
accuracy is assured at sr fundamental frequency 
settings ranging from 13o to 5875 kilocycles, 
and covering the 2.o, 40, and 8o meter short- 
wave bands. Radio's most advanced -most 
complete testing instrument. 

DEALERS NET CASH $ w 50 
WHOLESALE PRICE ` 
Present prices are your surest economy. We 

cannot foretell material costs 3o days hence. 
Buy now to assure lowest price. 

Supreme Instruments Corp. 
472 Supreme Bldg., Greenwood, Miss. 
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DESISTANCE analysis of receiver circuits has been ac- 
cepted by the servicemen as an indispensable means 
of locating and tracing troubles in radio circuits. 
Ohmmeters have been highly developed for this pur- 

pose, but it is a notable fact that little has been done previous 
to this date to simplify the application of the resistance analy- 
sis system in actual application. 

It is well known that the circuit diagrams as presented by the 
manufacturer, while perfectly clear from an operation stand- 
point, do not show information as to the actual placement of 
the tube elements around the face of the socket. There are 
now some thirty -odd arrangements of prongs and elements 
which make memorizing impossible. True, charts are liberally 
supplied by the tube manufacturers, but their use requires 
that the serviceman take cognizance of which view of the tube 
sockets is presented in the chart -that is, whether the socket 
or the tube pins are being shown, and of the manner in which 
he is viewing the socket -whether from the top or the bottom. 
All of these mental gymnastics, of course, distract the service- 
man's mind from the interpretation of the results shown by 
the ohmmeter, which is, after all, the important thing. 

Analysis Simplified 
A new instrument, known as the "Statichecker" and devel- 

oped by the Clough -Brengle Company, which simplifies and 
speeds up resistance analysis, is shown in Figure 1. A nine - 
cord cable coming out of the metal case connects to a seven - 
prong plug, as well as grid cap, ground clip and test prod. The 
two jacks on the side of the case are for insertion of test 
prods from the ohmmeter, which in most cases the serviceman 
already possesses. Four adapters of four, five, six and large 
seven prongs are also supplied for use with other than small 
seven -prong sockets. The cord from the adapter plug leads 
into the twelve -position switch shown on the face of the panel. 

The panel has processed into it, in addition to the numerals 
around the switch, a chart in which over one hundred tube 
types -both old and new -have been classified and coded to 
the switch in such manner that the location of circuits in a 

receiver is reduced to the simplest possible operation. This 
operation will be briefly described. 

How It Works 
With the volt -ohmmeter plugged into the Statichecker and 

the ground clip attached to the chassis of the receiver, a tube 
is removed from the socket in the circuit to be tesed. Suppose, 
for example, that this tube is a 2A7 and the No. i grid circuit 
is in question. The circuit diagram of the receiver shows the 
position of the grid as being the one closest to the cathode in 
the tube, but does not give any indication as to which prong 
of the tube socket carries this grid. The Statichecker makes 
it unnecessary to consult a chart for the information. The 
seven -prong plug is inserted in the socket and the chart on the 
face of the Statichecker consulted under the classification of 
seven -prong tubes. The 2A7 is located and, scanning across the 
chart, it will be seen that G1 (grid No. 1) appears in column 6. 
The panel switch is therefore turned to position 6 and the 
ohmmeter reads the resistance of this circuit. This operation 
is actually faster in the execution than in the telling. 

In making zero adjustment of the meter it is unnecessary 
to remove the connections between ohmmeter and Statichecker, 
but simply turn the dial to the point marked Test Prod. The 
circuit is now open and the zero scale adjustment can be made. 
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New Service Unit Simplifies 

Resistance 
Analysis 

By Kendall Clough 

The knob is now turned to "Short Circuit" and the battery 
adjustment made for zero resistance. In the event that the re- 
ceiver chassis has been opened and it is desired to test some 
portion of the circuit that is not accessible through a tube 
socket, the dial is turned to the position marked "Test Prod" 
and a prod from the Statichecker is available for the test with- 
out removal of the test prods of the ohmmeter. 

When it is desired to check for filament voltage on the tube 
socket in which the analyzer is plugged, the voltmeter may 
be applied to two jacks mounted in the panel opposite positions 
3 and 4. 

Particular attention has been paid to the factor of obso- 
lescence in the design and layout of the device. Too many of 
the devices worked out for the serviceman in the past have 
been relegated to the scrap heap with the advent of new tubes 
and new circuits. In keeping with this aim, the Statichecker 
table has been developed with the co- operation of several of 
the most prominent tube manufacturers, with the result that 
it includes not only the tubes now in use, but those just emerg- 
ing from the laboratory as well. Inasmuch as no tubes beyond 
those included in the chart are scheduled for release for the 
next five or six months, the applicability of the device is as- 
sured. Over and above this consideration, there have been pro- 
vided in the chart blank lines, as well as two blank columns 
for the addition of tubes that may appear at any time in the 
future. The material used for the front panel permits these 
additions, in permanent manner, at any future date. 

Resistance analysis is ordinarily applied to the receiver in 
an inoperative condition -that is, (Continued on page 237) 

DIAGRAMS OF THE NEW SWITCHING 
DEVICE AND ADAPTER CONNECTIONS 

Figure 1. Used in conjunction with an ohmmeter, this ingen- 
ious device permits resistance measurements between ground 
and any element in any tube in a receiver. Figure 2. The 
unit is supplied with a complete set of adapters permitting 
its use in analyzing circuits of any type of tube in any receiver 
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S IGN FOR EVEßy 
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RADMOTO IO 
R SUPPRESSORS 

Built for Lasting Service 
on the Toughest Noise 
Suppression Job 

¢Ea.IVPc 
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21c EACH 
Net -A11 Types 
List 35c each 

In using IRC's exclusively, you are not only as- 
sured of getting the finest motor radio suppressors 

obtainable, but, equally important, you 
getexactly the right type of suppressor 
for the right job. The IRC line contains 
units specifically designed for easy in- 
stallation and lasting satisfaction in 
every type of automobile. No longer 
need you waste time and risk your rep- 
utation trying to adapt suppressors of 
the wrong design to a job. Use IRC's 
and play safe. They cost no more. 

NEW! HANDY COMBINATION KITS 
These popular neto kits contain both IRC suppressors and condensers of the proper 
types for complete noise suppression service in 
4 -, 6 -and 8- cylinder cars. Keep several kits on hand -be prepared for any job that comes 

along. See them at your jobbers. Free Booklet 
"Suppression of Motor Radio Noises" with 

every kit. 

MADE BY THE MAKERS OF 
METALLIZED, PRECISION AND 
POWER WIRE WOUND RESISTORS 

Write for Revised IRC Catalog 
INTERNATIONAL RESISTANCE CO. 
2100 ARCH STREET .. . PHILADELPHIA, PA. 

In Canada, 74 Wellington St., W. Toronto, Ont. 

FINEST 'RESISTORS FOR 
EVERY SERVICE NEED,. 

(Continued from page 236) 
with the power turned off. Meters have 
been damaged, however, by inadvertent ap- 
plication of the ohmmeter to a live current. 
To avoid this, a delicate meter fuse is pro- 
vided in the meter circuits of this new ana- 
lyzer. 

The bottom of the Statichecker box is re- 
movable for packing the adapters and cords 
of the instrument when not in use. In this 
way a compact unit, which measures only 
7 inches by 4 inches by 31/z inches overall, is 
made for inclusion in the service kit. 

Technical Review 
(Continued from page 233) 

remanufacture plan perfected by the Su- 
preme Instruments Corp. for the conversion 
of obsolete set analyzers such as the Jewell 
Pattern 198, 199, 408 and 409 analyzers; 
Weston Model 537, 547, 565 and 566 set 
testers; and Supreme 99 -A, 400 -A and 400 -B 
diagnometers into efficient, up -to -date test- 
ing equipment, at low cost. Servicemen and 
experimenters, who have been working under 
the handicaps imposed by the use of ana- 
lyzers which are no longer able to cope ef- 
ficiently with the problems introduced by 
new tubes and receivers, will find this folder 
of great value. Special auxiliary units for 
increasing the usefulness of standard ana- 
lyzers are also described. 

44. How to Add a Remote -Control and 
Station- Selector Unit to Any Receiver. A 
descriptive folder published by Wholesale 
Radio Service which shows how any single 
tuning control receiver can be converted into 
a remote -control and station -selector set at 
a total cost of only $12.50. The RCA -Victor 
automatic 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. This 
bulletin gives descriptions, specifications and 
prices on the entire line of Potter paper and 

(Continued on page 251) 
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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 

Serviceman in Business for Myself 
Serviceman Employed by: Manufac- 

turer, Jobber, Dealer, Service 
Organization 

Radio Engineer 
Experimenter 
Laboratory Technician 
Dealer 
Jobber 
Professional or Amateur Set Builder 
Licensed Amateur 
Station Operator 

I am a subscriber newsstand 
reader. 
I buy approximately $ of 
radio material a month. 
Name 
Address 
City State 

PLEASE USE PENCIL AND PRINT, 
IN FILLING IN COUPON 
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I R VOLT- 
OHMMETER 

Never Becomes Obsolete 
Meter CAN'T Burn Out 

A COMPLETE Service Instrument 
Weighs Only 21/2 lbs. 

Everything you would find in the most expensive 
meters -and more -IRC now offers in this new 
Volt- Ohmmeter at the lowest price: Automatic 
vacuum relay; four voltage and three resistance 
ranges; full Bakelite case; special rotary switch; 
one set of pin jacks for all readings; convenient 
compensation for battery variations on ohmmeter; 
IRC 1% Precision Wire Wound Resistors and com- 
pact size only 7" long, 3" deep and 4%" wide. 
With just this Volt- Ohmmeter and atube checker 
you can do prompt, accurate servicing via the 
popular point -to -point method. Will last indefi- 
nitely-no meter or circuit burn -outs possible. 
What is more, it does not become obsolete with 
introduction of new radio tubes 
or circuits. 
THE AUTOMATIC VACUUM 
RELAY DOES IT ... 

If you've ever experienced the inconvenience and 
expense of burnt out meters or resistors you'll ap- 
preciate this exclusive IRC volt -ohmmeter feature all 
the more inasmuch as it is specifically designed for 
positive protection against such accidents. No fuses to 
replace -no burn -outs possible even though you 
accidentally touch the test lead across a 300 volt 
section while working on the 0 to 3 or 30 volts 
scales. When overload occurs the vacuum relay 
automatically opens -then automatically closes when 
overload is removed. 

USE IT WHEREVER ELECTRICAL 
MEASUREMENTS ARE MADE ... 
The high degree of accuracy of the IRC Volt - 
Ohmmeter coupled with its convenient size and 
burn -out protection make it unexcelled for use in 
schools, colleges, laboratories, electrical shops, 
etc. for experimental and practical purposes alike. 

VOLTAGE RANGES 
3, 30, 300 and 600 

RESISTANCE RANGES 
O to 1,000 -0 to 100,000 
ohms -0 to 1 megohm 

c 

NET PRICE 

$25.50 
Complete with 

test leads 
(List $42.501 

INTERNATIONAL RESISTANCE CO. 
2100 Arch St., Philadelphia, Pa. 

Enclosed find $25.50 (check or M. 0.1 for one of 
the new IRC Volt- Ohmmeters. It is understood 
that I can return it (prepaid) for full credit if, 
within five days after receipt, I am not more 
than pleased. 
Please send folder describing the IRC Volt -Ohm- 
meter in detail, and telling how it can be used 
for better point -to -point work. 

NAME 

STREET 

CITY 

NAME OF YOUR JOBBER 

... DO BETTER WORK 
WITH LESS EQUIPMENT. 
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TRAINING 
Home study with R. T. A. -plus lifetime membership in 

our large, powerful association 
of radio service men--brings 
you up to date on all improve- 
ments in radio, television, 
sound engineering, and keeps 
you among the real money- 
makers in this expanding field. 
Unless you have this high - 
type professional training you 
will find it hard to get out of 
the poorly paid "tinkerer" 
class. 

NEW TYPE SET ANALYZER INCLUDED 
As part of R. T. A. training you get this up-to- the-minute Set Analyzer and Trouble Shooter. After a few easy lessons you are ready to use it for immediate money -making, competing with "old - timers" without fear. With this wonderful piece of equipment, backed by R. T. A. professional training, you need have no fear or worry over the future. Even though there should never be a new radio set con - structed-or not another improvement in radio made -there are enough sets now in service that need fre- quent attention to assure you good money as an ac- cepted Radio-technician. 

START MONEY- MAKING QUICKLY 
R. T. A. Training is especially designed -and given you by t get 

of the outstanding teachers of radio technology in the world -to you into the profitable end of radio quick! y. It is not empty theory, but practical, down -to- earth work that makes you a money - nker in this immense field in the shortest possible time. Don't delay tart toward success! write at once for all details about t. T. A. training. The Coupon below brings FACTS- astonishing 
ones that may open up a new. depression -proof future for you. 

RADIO TRAINING ASS'N OF AMERICA, 
4513 Ravenswood Ave., Dept. R.N. 10, Chicago, III. 

Send me all the FACTS' about R. T. A professional 
training, together with information about the oppor- 
tunities existing for R. T. A. Radiotechnicians today. 

NAME 

ADDRESS 

LYNCH 
Short Wave Antenna System 

will heap you wirr 
the Clifford E. Denton Trophy 

CHAS. A. GOEBEL 
RADIO 

150 95th St. Brooklyn, N. Y. 

Shore Road 8 -4437 

Mr. Arthur H. Lynch, Pres., April 13, 1933. 
Lynch Mfg. Co., Inc., 
51 Vesey St., New York. N. Y. 

Dear Mr. Lynch: 
In the course of our service work, we are 

frequently told the "Set is noisy." Upon in- 
' vestigation, the noise is usually found to be 

entering the set via the aerial system, in the 
form of "Man -Made Static." 

After trying various ways and means of 
eliminating this condition, without success, we 
finally decided to try out the Lynch Antenna 
System on a particularly had case. 

The results were more than gratifying; 
noise eliminated, greater signal input, more 
stations brought in and better reception gen- 
erally. 

As a result of this experience we have rec- 
ommended the Lynch Antenna System exclu- 
sively and have installed a number of both the 
Broadcast and Short wave systems with entirely 
satisfactory results. 

Cordially yours, 
(Signed) CHARLES A. GOEBEL 

Complete. Kit 
At ALL LYNCH Jobbers and Dealers 

$5.00';. 

If your Jobber, Dealer or Serviceman cannot 
supply you, order direct from us. Sent post- 
paid. with booklet, for $5.00. 

Free. Descriptive Folder Upon Request 

LYNCH MANUFACTURING CO.,: Inc. 
51 Vesey Street, New York, N. Y. 

Makera of the Famous Metallized Resistors 
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Student's Radio 
LESSON TWENTY - TWO -ELECTRO 

By Alfred A. 
This series deals with the study of the physical 
information of particular value to physics 
colleges. The text material aids teachers 

THE electromotive force produced by 
the chemical action in the cells of a 
battery causes free electrons to flow 
through the conducting circuit in one 

direction. - The flow of electrons, and there- 
fore the flow of current, is usually main- 
tained at a steady rate in circuits of this 
kind. This is known as a steady direct cur- 
rent or unidirectional current. If the cur- 
rent flows always in one direction but the 
rate of flow varies, it is éalled a varying or 
pulsating direct current. A current of elec- 
tricity (stream of electrons) flowing through 
a conductor sets up magnetic forces (a mag- 
netic field) around the conductor. In 1831 
the English physicist, Michael Faraday, dis- 
covered that an e.m.f. can also be set up in 
a conducting circuit by moving a magnet 
near it, or by moving the conductor across 
the field of the magnet. If the conducting 
circuit is arranged to form a closed loop, the 
induced e.m.f. will produce a flow of current 
through it. This great discovery forms the 
foundation of the entire science of induced 
e.m.f., and its practical application led to 
the discard of the use of primary batteries 
and chemical action for the commercial pro- 
duction of e.m.f. and currents on a large 
scale, in favor of the electric generator which 

6 dry cells and a galvanometer, low- reading 
milliammeter or other sensitive current or 
voltage- indicating instrument. The instru- 
ment used should have the + and - termi- 
nals plainly marked on it. The plus (+) 
terminal of such a device is that terminal 
which, when current is sent into it (or is 
connected to the positive side of a circuit), 
will make the pointer deflect to the right on 
the scale. If the terminals are known, we 
can quickly tell which way the current is 
flowing through such an instrument by sim- 
ply noticing the direction of deflection of 
the pointer. 

If the bar magnet is a very strong one 
and the current -indicating device is very sen- 
sitive, it will be possible to induce a voltage 
of sufficient strength to be indicated on the 
galvanometer by connecting the ends of a 
straight piece of the wire about two feet 
long to the terminals of the instrument and 
then quickly moving the wire up and down 
across the magnetic field of the bar magnet 
(close to the pole where the field is strong- 
est), as shown in (A) of Figure 1. (If a 
horseshoe permanent magnet is used instead, 
the field will be stronger and a larger de- 
flection will be obtained on the meter.) 
Since nothing but an electric voltage or cur- 

Figure 1. Inducing e. m. f. and current in a conductor by means of a magnetic field 

generates e.m.f. by causing a relative motion 
between conducting circuits and an intense 
magnetic field. Without this simple, efficient 
means of producing electricity on a large 
scale, the development of present -day elec- 
trical devices and machinery, and the growth 
of the electrical industry, would never have 
come about. Radio and broadcasting as we 
know it today would never have been 
developed. 

E. M. F. Produced by a Magnetic 
Field and a Conductor 

The experiments of Faraday may be re- 
peated in their essentials by means of very 
simple apparatus consisting of one or two 
permanent bar magnets, a 100 -foot roll of 
ordinary No. 18 cotton -covered copper wire 
(commonly called bell wire), one or two No. 

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

rent could cause the galvanometer to register, 
it is evident that during motion of the wire 
an e.m.f. and current was produced. It will 
be noticed that the induced voltage and cur- 
rent reverse in direction when the direction 
of motion of the wire is reversed (as indi- 
cated by the deflection of the meter needle 
in the opposite direction.) If the wire is 
held stationary in the field, no e.m.f. or cur- 
rent is produced. If the wire is moved from 
left to right in a direction across this page, 
no e.m.f. will be generated because its motion 
is parallel to the lines of force. 

Now wind about 50 feet of bell wire 
into the form of a soleznoid coil having a 
hole just large enough to admit two bar 
magnets together. This may be wound on a 
wooden spool or a cardboard tube, or may 
simply be taped up to hold the turns to- 
gether. Connect the ends of the coil to the 
indicating instrument as shown at (B) of 
Figure 1. 
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Physics Coarse 
MAGNETIC INDUCTION 

Ghirardi' 
aspects of radio phenomena. It contains 
teachers and students in high schools and 
in laying out current class assignments 

If the N pole of the bar magnet is sud- 
denly thrust into the solenoid, the galvanom- 
eter needle will be temporarily deflected. 
Notice that the deflection now is much 
greater than in the case when the single 
straight wire was used, indicating that a 
stronger e.m.f. is now being induced in the 
wire. If the galvanometer is watched care- 
fully, it will be seen that the needle moves 
as soon as the pole of the magnet begins 
to approach the end of the solenoid. When 
the bar magnet comes to rest inside the 
solenoid, the galvanometer needle returns to 
the zero position. 

When the magnet is rapidly pulled out of 
the solenoid as shown at (C) of Figure 1, 

the pointer deflects in the opposite direction, 
showing that the induced e.m.f. and current 
are now in the opposite direction. 

If the magnet is plunged into the solenoid 
first quickly and then very slowly, it will 
be found that the quicker it is moved in and 
out, the stronger will be the e.m.f. and cur- 
rent produced. If the motion is too rapid, 
the needle does not have the time to take 
up the alternate positions due to the oppo- 
site currents traversing the instrument, and 
will remain at zero with only a slight vibra- 
tion. 

Now quickly plunge the S pole of the 
magnet into the coil and notice that the gal- 
vanometer needle deflects in a direction op- 
posite to that when the N pole was plunged 
in. The same thing happens when the S 

pole is pulled out, showing that the direction 
of the induced e.m.f. and current depends on 
the direction of motion of the magnet or 
conductor. 

Place the two -bar magnets with both N 
poles together so as to make a strong N 
pole. Plunge them into the solenoid together 
and notice that the e.m.f. is stronger than 
when a single magnet was used. 

Now leave the magnet stationary and 
quickly slide the solenoid over it. Notice 
that the galvanometer deflects just as be- 
fore. If more turns of wire are added to 
the solenoid it will be found that the more 
turns of wire employed, the stronger will be 
the e.m.f. and current produced. 

It must be remembered that the linking 
and unlinking of the lines of force of the 
magnet with the turns of wire on the sole- 
noid really induces an e.m.f. in the wire. If 
the two ends of the wire were left open, the 
e.m.f. would be present but no current 
would flow. If the circuit is closed, this 
e.m.f. causes a flow of electrons around the 
wire, in a direction opposite to that con- 
ventionally ascribed to the current. The 
phenomenon observed in the experiments de- 
scribed above is termed electromagnetic in- 
duction. Hereafter we shall designate the 
e.m.f. or difference in electrical potential 
thus produced as an induced e.m.f. The 
currents produced by these induced e.vn.f.'s 
could be called induced currents. Each turn 
of the conducting circuit is called a turn 
or conducting loop. 

Value of Induced E. M. F. 
These experiments prove that an e.m.f. 

can be induced by the motion of a conduc- 

tor in a magnetic field. The results may be 
summarized by saying that the magnitude of 
the induced e.m.f. depends upon the follow- 
ing factors: 
(a) The flux or total number of lines of 

magnetic force sweeping across the con- 
ductors. 

(b) The number of turns of wire being 
swept across by the field. 

(c) The rate or speed of unlinking or link- 
ing of the lines of force with the turns 
cf wire. 

These statements may all be summed up 
and written in a simple equation of the 
form. 

cpN 
E.M.F. = X 10 -e 

T - total number of lines of force linked 
or unlinked during time T seconds. 

N = number of turns of wire. 
Example: Ten turns of wire cut across a 

field of 50,000 lines of force 50 times every 
second. What is the value of the total in- 
duced e.m.f.? 

(I)N 
Solution: E.M.F. = X 10 -$ _ 

T 
50,000 X 50 X 10 

X 10 -8 = 0.25 volt 
1 

This example illustrates the fact that a 
conductor must cut across a very large num- 
ber of lines of force every second (100,000,- 
000 to be exact) in order to generate one 
volt of e.m.f. In commercial dynamos, high 
voltages are generated by rotating a large 
number of conductors at high rates of speed 
in intense magnetic fields produced by the 
strong field electromagnets. The field elec- 
tromagnets obtain their exciting current from 
the generator itself in most cases, since the 
exciting current required is only a small 
fraction of the total output of the machine. 

Radio Dealers Please Note 
Correction 

The dealer's price quoted in the Universal 
Meter Works' advertisement on page 126 of 
the August issue of RADIO NEWS should be 
$29.45 instead of $24.95, as shown. 

Subscribes to NRA Code 
NEWARK, N. J. -The Arcturus Radio 

Tube Company has signed President Roose- 
velt's NRA code and begins operation under 
this code immediately. In accordance with 
the provisions of the code, the earnings of 
employees will increase approximately 5% 
irrespective of shorter working hours. The 
working force will be immediately increased 
17%. In taking on new help, officials an- 
nounce that preference will be given to for- 
mer employees. A telegram which was sent 
to General Hugh S. Johnson today reads: 
"This is to inform you that the board of di- 
rectors of Arcturus Radio Tube Company 
have voted to support the President's re- 
employment program and we are putting 
this program into effect immediately." 
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GET 

FREE 
SERVICE 

BULLETINS! 

Keep up -to -date on new facts 
and methods discovered every 

month by other service men. 

di "Sylvania News" 
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 

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-3 

Name 

Address 

City State 
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a field where professional 
training is a necessity 

RADIO requires the keen judgment of 
the technician. With up -to- the -minute 
training such as is offered by RCA In- 
stitutes, there is no limit to the pros- 
pects you may find in radio during the 
next ten years. 
RCA Institutes is America's oldest and 
best -known radio school. Directly asso- 
ciated with the largest research labora- 
tory in the radio industry. Recognized 
by radio leaders. RCA graduates are 
found in leading radio positions the 
world over. 

...Resident Schools- Chicago -New York 

.. Extension Courses For Home Study 
with privilege of 2 weeks' intensive 
training upon graduation - without 
charge - at either resident school. 

Detach and Mail for Catalog 

RCA INSTITUTES, INC. 
Dept. RN10 

75 Varick St., New York, N. Y. 
1154 Merchandise Mart, 
Chicago, III. 

Please send with no obligation to me: 
Illustrated catalog and information about resi- 
dent school courses. 
Information about extension courses for study at 
home, together with illustrated catalog. 

Name Age 

Address 

City State 

pepeijObte 

Se/isfitct pef0hfi e. 
...BUD 

Loud Speakers 
5DAYS 

Trial 

NORMAL efficiency 2r% a to 25 
watts -peak capacity 50 watts! 

BUD'S new diaphragm and voice 
coil assembly assure higher efficiency 
and far greater dependability! Write 
for literature on BUD units, all 
aluminum, weatherproof "NATU- 
R 4LTONE" trumpets, microphones, 

ex iters, air column horns. Get details of FIVE -DAY 
FRET: TRIAL! 

BUD SPEAKER CO. 
DORR ST 

TOLEDO OHIO -U.5.A 

PATENTS; 
TIME COUNTS in applying for patents. 
Don't risk delay in protecting your ideas. 
Send sketch or model for instructions or 
write for FREE book, "Row to Obtain a 
Patent" and "Record of Invention' 
form. No charge for information on 
how to proceed. Communications strictly confidential. 
Prompt, careful, efficient service. 
Clarence A. O'Brien, Registered Patent Attorney, 
309 -D Adams Building, Washington, D. C. 

RECORD OF OF eINVENTION -or TO OBTAIN drawing 
PATENT 

mode 
for examination. MAIL COUPON TODAY: 

or 

MILLER & MILLER 
REGISTERED PATENT ATTORNEYS 

2068EARLWoolworth UILDING, WASHINGT6Ñ D. York City 

Please send me your Free Book, "Row to Obtain a Patent," and 
your "Record of Invention Form." 

Name 

Addreee 
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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* 
1,893,563. SELECTIVE AMPLIFIER. AL- 

GER S. Riccs, New York, N. Y., assignor 
to Willis L. Pratt, New York, N.Y., Frank 
W. McDonell, Rye, N. Y., and Frederick 
R. Rich, New York, N. Y. Filed June 8, 
1929. Serial No. 369,383. 4 Claims 
1. A selective amplifier of electrical varia- 

tions consisting of an electron -discharge de- 
vice, a suitable source of input signal poten- 

-I 

0000n 

tial, power supply sources for cathode and 
anode circuits, and an anode output net- 
work consisting of a non -inductive resistor 
shunted by a condenser and an inductance 
forming a series circuit resonant to the fre- 
quency of the input signal potential, said 
non -inductive resistor having a value ap- 
proximating that of the tuned circuit resis- 
tance at signal frequency. 

1,897,082. BROAD BAND FREQUENCY 
RESPONSIVE MEANS. ERWIN R. 
STOECKLE, Milwaukee, Wis., assignor to 

means incorporated therein, means connected 
to a part of the circuit and coacting with the 
inductive means to supply distributed ca- 
pacity in electrical relation to and co- exten- 
sive with the inductive means whereby the 
inductive and capacitive reactances are va- 
ried with changes in the frequency impressed 
on the circuit and control the extent of the 
inductive and distributed capacitive means 
effective in the circuit to thus automatically 
maintaining the circuit in resonance with the 
frequency impressed thereon. 

1,893,779. SUPERHETERODYNE RE- 
CEIVING SYSTEM. LUCIEN LEVY, Paris, 
France. Filed Oct. 3, 1927, Serial No. 
223,761, and in France Oct. 13, 1926. 5 

Claims. 
1. In a superheterodyne receiver compris- 

ing a receiving circuit and a local oscillations 
generating circuit, the difference between the 
proper frequencies of which must always 
keep the same value, the combination of va- 
riable inductances in each of said circuits, 
means for varying said inductances so that 
they always remain equal to each other, 
straight -line frequency condensers in each of 
said circuits, means for simultaneously mov- 
ing the rotors of said condensers, and means 
for varying the angular relation between the 
stator and the rotor of one of said con- 
densers when varying the common value of 
the inductances, to always keep a constant 
difference between the frequencies of the re- 
ceiving circuit and of the local oscillatons 
generating circuit. 

1,897,633. BAND -PASS FILTER. HENRI 
FRANCOIS DALPAYRAT, New York, N. Y., 
assignor to Radio Patents Corporation, 
New York, N. Y., a Corporation of New 

Central Radio Laboratories, Milwaukee, 
Wis., a Corporation of Wisconsin. Filed 
Aug. 19, 1929. Serial No. 396,760. 9 
Claims. 
9. An electrical circuit having inductive 

* Patent Attorney, Washington, D. C. 

York. Filed Nov. 19, 1929. Serial No. 
408,304. 2 Claims. 
1. In a band -pass filter; an input circuit 

having an inductance, a tuned circuit having 
capacity and inductance, the inductance 
being coupled with said first- mentioned in- 
ductance, a third inductance in close induc- 
tive relation with the inductance of the tuned 
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circuit and having distributed capacity there- 
with, said third coil being open at one ter- 
minal thereof and circuit connections to the 
opposite terminal thereof, said capacity of 
the tuned circuit being in capacity relation 
with said circuit connections. 

1,895,254. MULTIPLE -UNIT TUBE. SIEG- 
MUND LOEWE, Berlin, Friedenau, Germany, 
assignor to Radio Corporation of America, 
a Corporation of Delaware. Filed Apr. 
29, 1927, Serial No. 187,680, and in Ger- 
many July 19, 1926. 4 Claims. 
1. A multiple unit tube enclosing a plu- 

rality of capacity -coupled amplification stages, 

each stage comprising an anode, a control 
electrode and a cathode, and an external lead 
directly connected to the anode of a stage 
preceding the last. 
1,897,373. WAVE ANTENNA. NICHOLAS 

GERTEN, Douglaston, N. Y., and RALPH 
LINDSAY JENNER, East Orange, N. J., as- 
signors to Blaw Knox Company, Blawnox, 
Pa., a Corporation of New Jersey. Filed 
July 29, 1930. Serial No. 471,466. 16 

Claims. 
13. A wave antenna comprising a metallic 

tower, a metallic pole, means at the top of 
said tower for holding said pole in a vertical 
position and in electrical contact with said 
tower, means for supporting said tower at its 
base and at only one other portion, means 
for insulating said antenna from ground, and 
means associated with said holding means 
for enabling said pole to be moved vertically 
with respect to said tower, whereby the effec- 
tive height of said antenna may be adjusted 
to the height required for maximum radia- 
tion of the wave impressed thereon. 

Short Waves 
(Continued from page 203) 

working with stations in Peru and Chile, 
and a station in Rio de Janeiro, a distance 
of 14,000 miles away. 

We were, however, now anxious to at- 
tempt direct contact from Manila to Wash- 
ington, D. C., and for some time had cor- 
responded with Dr. Hoyt Taylor of the 
Naval Radio Laboratories in Bellvue, and 
had arranged tests. Tests had already been 
arranged, also, with the Signal Corps station 
at Camp Vail (now Fort Monmouth, N. J.). 
On these tests an Australian amateur was 
very helpful, since he could hear us both 
and would tell us just when the called sta- 
tion was answering. 

Since the signals from the States fell off at 
about midnight in the Philippines (on 40 
meters), 11YR used to close station at about 
that time. One night, however, due to in- 
somnia or other reasons, operation continued 
into the wee small hours, and 2LZ in Lon- 
don, England, was worked without difficulty. 
We also got reports from Italy, France, Hol- 
land and Sweden. This opened up a new 
world for IHR, but one which caused a loss 
of much needed sleep, because this world 

began for us after midnight. 
One evening, after we had worked several 

"6's," in California, we heard a station call 
us and sign 6BJX. We had a nice contact, 
after which he asked us for a regular daily 
schedule. Little did we realize that, when 
this schedule was made, it was going to be 
kept for 26 consecutive months and that he 
was going to take over 200,000 words of 
traffic from 1HR, never missing a day, ex- 
cepting a very few times due to sickness. 

Samoa, Canada, Mexico, China, Spain and 
Norway were now added to our list of con- 
tacts, and QSL cards were being received in 
great numbers. 

About this time came the biggest thrill of 
all, in the operation of 1HR, during my time 
there. On December 2, 1925, on a scheduled 
test with NKF (Navy Radio Laboratory at 
Washington, D. C.), our call was answered, 
and a message sent them, which was acknowl- 
edged for, and answered the next day. 
This message, the first ever to be sent from 
the Philippine Islands to Washington, D. C., 
direct, was as follows: 

To NKF, "For the Chief Signal Officer of 
the Army, Washington, D. C. 

Greetings by short -wave radio direct from 
the 12th Signal Company, Manila, P. I." 

One of the most interesting exchanges of 
messages that I recall was during the winter 
of 1925, when I received a phone call, asking 
me if there was any way I could get a mes- 
sage immediately to a sanatarium in Glen- 
dale, California. Knowing I could easily 
contact Los Angeles and that Glendale was 
a suburb, I accepted the message. Briefly, 
the case was as follows: A Filipino, residing 
ill Manila, had sent his wife to a sanatarium 
in Glendale. The lady had previously been 
under the care of her family physician in 
Manila, who knew her case well. The Glen- 
dale sanatarium wanted to operate imme- 
diately and cabled for authority. The 
family physician in Manila did not recom- 
mend the operation and wished to get word 
quickly to Glendale to this effect. I sent 
out a call for Los Angeles and was answered 
by a station I had heard before, and upon 
questioning, I learned the astonishing fact 
that the station was operated by a patient 
in this sanatarium at Glendale. A "private" 
radio channel was thereby set up, for the 
two doctors to thrash the thing out. Medi- 
cal terms, which neither of the operators 
knew anything about, were flashed back 
and forth, explaining the symptoms and the 
past experiences with the case, and before 
long it was agreed that an operation was 
not necessary. Such service probably could 
not have been bought at any price, commer- 
cially, and through amateur short -wave radio 
a needless operation was avoided. 

An attempt was made to have the Philip- 
pines considered as a division of ARRL, but 
evidently due to the comparatively small 
number, it was made a section of the Pacific 
Division of the ARRL. Traffic reports were 
sent in monthly, and soon 1HR was one of 
the consistent leaders of the "Brasspounders 
League" (those who handled the greatest 
amount of traffic). At this writing, seven 
years later, station 1HR still is one of the 
leaders in traffic, and has a very high aver- 
age rating, if not the highest, throughout the 
year. The station is manned by Filipino 
soldiers, members of the 12th Signal Co. 
(Philippine Scouts, U. S. Army). Its regular 
periods of operation are from 4 p.m. to 
midnight, daily (Philippine time). 

1HR is an official relay station of the 
ARRL, a member of the "WAC" Club 
(Worked All Continents Club), a member 
of the I. A. R. U. (International Amateur 
Radio Union), a member of the Philippine 
Radio Club and a member of the Army 
Amateur Radio System. This station has 
contacted every known country in the world 
where there are amateur radio stations and 
continues to be heard in every corner of the 
earth. 
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BETTER 
TEST .R 

forúte)9 
ANALYZING 
REQUIREMENT 

..),t_te. . TESTER 
No. 711 

HERE is a practical and flexible three -meter 
instrument that serves every possible ana- 
lyzing requirement. It makes servicing 

easier, quicker, more profitable. It gives all the 
information any service man or dealer needs to 

know for servicing sets. 

Furnished with a practical selector switch, the 
Readrite No. 711 instrument tests voltages and 
resistances at set sockets. In addition, voltage, 
resistance and capacity tests are available through 
the meter jacks. This unit will handle the most 
advanced circuits and the newest tubes. Sturdily 
and accurately built, it will give long, accurate, 
trouble -free service. 

Equipped with the new Triplett D'Arsonval Volt- 
meter, which has 1000 ohms per volt resistance. 
The readings are 0- 15 -60- 300 -600 volts -0 to 
300,000 ohms covering a complete range for test- 
ing control grid, screen grid, cathode and plate 
voltages. The ohmmeter reading is secured with 
a 4tA volt battery. Additional resistors can be 
furnished, which, with additional batteries will 
bring readings up to any desired range. 

Your Jobber Can Supply You . . . 

at the dealer's net price of $22.50. See him to- 
day, or send coupon for descriptive catalog. 

READRITE METER WORKS 
75 College Ave. Bluffton, Ohio 

Send Coupon for Quick Facts! 

Readrite Meter Works, 
75 College Ave., 
Bluffton, Ohio 
Gentlemen: 
Please send nie catalog on Readrlte Tester No. 711, 
as well as information concerning your other ser- 
vicing instruments. 

Name 

Street Address 

City State 
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Now 
25e A Copy 
What share of the millions of dollars that 
will be spent on radio servicing this fall 
do you want, Mr. Radio Man? 

Join the thousands of trained men en- 
gaged in radio servicing. Get a slice of 
the large profits that will be made this fall. 
For the amateur and experimenter seeking 
a profitable venture -for the established 
serviceman -Radio News publishes the 
book "How To Make Money In Radio 
Servicing." It points the way for big 
profits! 

Partial Contents 
There are chapters on: Equipment, Com- 
mercial Contacts, Publicity and .Adver- 
tising, Circularization, Service Procedure, 
The Service Salesman, Off -Season Business, 
Service Sidelines, The Business End of 
Servicing, How To Buy and Keeping Up- 
To -Date. 

First Time On Sale 
Now, for the first time, we offer this book 
for sale. And, in order that it will be 
within reach of everyone, we have set the 
price at 25c. Get a copy now -use the 
coupon below! 

Special Offer 
Our old offer is repeated for the benefit of 
new readers of Radio News. We will send 
a free copy of "How To Make Money In 
Radio Servicing" with a five -month sub- 
scription for Radio News at $1. (Canada 
and Foreign $1.50.) 

Radio News, 10H 
222 W. 39th St., N. Y., N. Y. 

Enclosed find 25c. Send me a copy of 
"How to Make Money in Radio Ser- 
vicing." 
Enclosed find $1. Send me a free copy 
of "How to Make Money in Radio 
Servicing" and the next 5 Issues of 
Radio News. 

(CHECK CHOICE) 

Name 

Address 

City State 

COAST COAST TO COAST RADl ' 
ONTA /NS 100 PAGES ÿ 

5.000 LISTINGS 2.000 NEW ILLUSTRATIONS VALUABLE -1 
DIAGRAMSMANE U5 YOUR "1 
HEADQUARTERS. FOR PUBLIC O' 
ADDRESS AMPLIFIERS AND O 
EQUIPMENT! ß933' 

RAUN 
CATALOG 

COAST -TO- COAST- RADIO -CORPO RAT ION . 
123NWEST I7ru STREET - - NEW YORK.N.Y. 

BUY Tß-1ESFes-, 

Radio Physics Course 
by Aifred A. Ghirardi $3.50 

Radio Servicing Course 
by Chirardi es Freed $1.50 

Send for FREE circular at once 
THE RADIO TECHNICAL PUB. CO. 
45 Astor Place, Dept. R N- 10, New YorkCity 

?QRD? 
A column devoted to 
the commercial opera- 
tor and his activities 

Conducted by GY 

RADIO has been used for the purpose 
of racketeering, booze running, etc., 
for some time, but a new wrinkle 
has been put in the old- fashioned 

racket by using it to drown out broadcast- 
ing stations who have an assigned frequency. 
Out on the West Coast a couple of "wagons" 
have been broadcasting on the legitimate 
channels of broadcasting stations and it is 
whispered that they asked the land stations 
to shell out and they would get off their 
frequency. There is an investigation going 
on by the Commission and new laws will 
have to be put into effect to curb this new 
type of nuisance. Jack S. says he is sur- 
prised that up to the present time no racke- 
teering has begun to broadcast on the short 
waves, through the police systems and there- 
by get the cops to another section of the 
city while they strut their stuff in another 
part of it. 

Not bad.... Not bad. . . . Scene One: 
Casey and the gang playing rummy in the 
Buzzer room. Door opens with a rush and 
the announcer pokes his head through. 
"Somebody wanted who owns a typewriter." 
"All right, I have one," answers Casey. 
Scene two: On the high bounding waves 
two days out of New York. The skipper 
greets Casey with a hearty "hello ". 'Tis 
marnin', me hearties. "Oh, by the by, 
Casey, you're the Radio -op who said he had 
a typewriter. Now what I want you to do 
is to make up the bills and the other few 
things I have in the Log Room." "Okay, Skip- 
per, but I haven't got the typewriter here. 
I left it home. All I was asked is whether 
I had one and not to bring it along with 
me." Seen somewhere on the horizon: 
Casey floating around holding onto his hat. 

The American Radio Telegraphists Asso- 
ciation is going through a reorganization 
with a few changes in the executive person- 
nel which every one in on the know is posi- 
tively sure will greatly improve the effi- 
ciency and morale of the Association. Due 
to the inefficient method of handling the 
funds, discrepancies have been made which 
have lowered the bank account, needlessly. 
These have now been hammered into shape 
and with the uplifting of the morale great 
things are expected in the formation of fu- 
ture policies and a united front for better 
conditions for radio ops. A code has been 
promulgated for the information and guid- 
ance of the National Industrial Board who 
have requested same so as to make equitable 
adjustments for the goodwill and morale 
of Radio Operators in general. If this is 
acted upon by them, great credit should be 
given to the ARTA for their persistent ef- 
forts to effect this change. We all hope 
that the future will "shine down" upon 
those ops who have found bitterness in their 
hearts toward the existing standards and 
will receive their just rewards because of 
a patient and faithful performance of their 
duties in the face of adverse conditions. 

Experiments have been conducted by the 
Department of Commerce engineers on a 
new portable and compact radio receiver and 
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transmitter. Sing Sing prison, in N. Y. State, 
has requested a wavelength so that the 
guards patrolling the walls and the outside 
of the prison will be able to keep in con- 
stant communication, with the aid of this 
apparatus. Tests have proven the feasibility 
of this apparatus and it is believed that 
within a short time, most of the prisons will 
become so equipped. They weigh only 
about 18 lbs. and can easily be strapped to 
the shoulders. Their band will probably be 
around the 5 meter wavelength. Soon it will 
become an easy matter to keep in touch with 
the home fires by use of this. 

Just sittin' back and wonderin' what be- 
came of that boy wonder who invented the 
Tubeless Radio. He startled the radio world 
when his announcement came through and 
from all of his reports the tube manufac- 
turing plants were just about ready to 
shut down and go out of business. But no 
further reports have come through so far. 
His claim for the invention was lower ini- 
tial cost and upkeep, less static and smoother 
and more vibrant tone. Well, it "might" be 
done as the tube is nothing more or less than 
an oscillator, but the prospects of it being 
able to get into the market with all the for- 
tunes invested in equipment and manufac- 
turing facilities is almost nil. 

Well, some more good news comes over 
the atmospheric waves 'cause, according to 
Mr. Pannill of the RMCA, more orders are 
coming in for more radio marine equip- 
ment. This is an indication of an upswing 
of business in American shipping. He also 
pointed out that a substantial number of 
vessels are being recommissioned at this time 
while others are placing contracts for ap- 
paratus and radiotelegraph service. Another 
order from the Pan American Airways is for 
furnishing Radiotelegraph and a radio di- 
rection finder to the S.S. Jelling which has 
been chartered by the Airways Co. for sur- 
vey work in connection with the proposed 
Trans -Atlantic air route. He says in closing, 
"It is particularly encouraging to learn that 
five tankers of the Standard Shipping Com 
pang which are equipped with RCA appara- 
tus and radio direction finders will shortly 
be coming out of lay -up. To our radio busi- 
ness, that is as good as a new order. To 
marine business generally, I think it is fur- 
ther proof that the beginning of better times 
is difinitely with us." And this column also 
adds that in the past few weeks more than 
twenty -four Ops have been assigned duties. 
Which all goes to prove that the corner has 
been reached, if not turned; what ho! 

The Candler System Company have in- 
augurated a system whereby a student can 
receive the actual experience of copying stuff 
shot through the air by means of a com- 
plete time schedule which is sent to the stu- 
dents so that they may listen in if they wish 
to gain practice. The schedule with time, 
station and frequency they will send to stu- 
dents who so request them. It is not a bad 
idea, as there is a difference in getting code 
over a buzzer and through the atmospherics 
with lots of QRM interference. 

Dick Hoyt, who has more association but- 
tons on his lapel than any other op, sends in 
an epistle to enquire as to the health and 
whereabouts of his old crony, NC. He is 
now up at WSF and is expecting to be quite 
busy with the Italian Armada. Sez that be- 
fore this assignment he was nursing a pick 
and shovel on the highways and byways of 
Mt. Vernon, N. Y. His ham station is still 
hamming and he wants to hear from some 
of the old gang on his W2FFL on the 3.5 
MC band. Also wants to hear from some of 
the old standbys who were with him on the 
old Rochester in the banana fleet way back 
when. . To LC, DM and CF, please 
ship a letter to the U. S. Dept. of Com- 
merce and ask for Aeronautics Trade Direc- 
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tory. This is sent free and will give all the 
dope which you require. . . . New applica- 
tions have been mailed out by the airways 
service and it would be advisable to get 
hold of one of 'em. . . . Spud Henderson, 
erstwhile Oriental sideswing artist, lets it be 
known to all and sundry that he is now 
basking in the warm sunlight of California, 
having done his bit in helping to lower the 
supply of Singapore Gin -slings out in them 
thar yellow waters, and craves knowledge as 
to whether a meteorologist is just a con- 
firmed weather liar... . 

RMCA take notice ! It was only about 
a year ago that the tugboat MARS was 
tied up alongside the S. S. Susan Moran 
waiting to get a report from the radio Op 
on board the Susan. "Yes, sir," sez the 
skipper of the MARS to Captain Mc- 
Neily of the Susan, "Try and catch me 
paying a thousand bucks a year for a few 
measely words written on a scrap of paper 
by a radio operator. That radio service ain't 
worth nothing." Captain McNeily said 
nothing. A few months later the MARS 
shoved off with a tow for Jamestown and 
they are still looking for her. Nothing has 
been heard from her since then. . And 
the tug was worth about thirty thousand 
dollars. What is the moral of the story, my 
little children. . . ? 

If the whereabouts of an Op named Mil - 
kiewitz, Joseph B., is known, kindly tell him 
to communicate with his Dad at 230 Cotes 
Lane, Bay Terrace, Staten Island, N. Y. He 
was formerly employed with Mackay Ra- 
dio . Boy, oh boy, how the old blood- 
hounds step out on the trail . . . Now, 
f'rinstance, trying to find out the dope on 
the new licenses, but then we're modesty it- 
self, so leaving it to your imagination and 
continuing to act as the of question and an- 
swer box, we'll be seein' yuh, with a cheerio 
...73...GY. 

Empty Space 
(Continued from page 222) 

There is still one more thing to be men- 
tioned in the pumps described above, which 
is that practically only mercury was used. 
For liberating the vacuum from mercury 
vapor, it is necessary, in such pumps, to con- 
dense the mercury vapor in liquid air traps. 
An improvement has been made recently by 
Dr. K. C. D. Hickman of the Research Labo- 
ratories of the Eastman Kodak Company, 
by introducing Butyl phthalate instead of 
mercury. 

Butyl phthalate and certain oils of the 
apiezoil type have a vapor pressure below 
10-7 millimeters of mercury at room tem- 
perature and thus are able to replace mer- 
cury under certain conditions. 

Figure 8 is a schematic diagram of an idea 
for a new design of simplified high- vacuum 
pump. 

According to this theory, the motion of 
the molecules from the high vacuum toward 
the fore vacuum is not effected by a stream 
of vapor (which always necessitates provi- 
sions for cooling, condensation and heating), 
but by inserting into the vacuum a small, 
pre- exhausted turbine wheel, (W). It would 
be driven by a rotating electromagnetic field 
(F) placed on the outside of the glass tube. 

As half of the turbine is encased in a con- 
tainer, only the upper half, which moves 
constantly in one direction, is protruding. 
Its motion would be impressed upon the re- 
maining molecules, thus initiating a stream 
of gas towards the "fore" vacuum. This 
would eliminate the necessity of vapor traps 
in the high vacuum part of the apparatus. 

* Irving Langmuir. Phys. Rev., $- 48 -51, July, 
1916. 

SINGLE 
SIGNAL 
RECEPTION 

with the 

COMET "PRO" 

A New Model Has an Improved 

CRYSTAL FILTER 
HAMMARLUND'S interpre- 

tation of "Single -Signal" re- 
ception with a crystal filter 

is unique. 

Characteristically thorough, Ham - 
marlund has not rushed blindly into 
premature enthusiasm. It has re- 
quired time and care to perfect the 
application of a quartz crystal to 
so excellent a receiver as the 
COMET "PRO ", without losing 
more efficiency than is gained. 

Now, it is here - the famous 
COMET "PRO ", retaining all of 
its former desirable features - 
PLUS 100 PERCENT OF CRYS- 
TAL SELECTIVITY. 
A flip of a switch on the front 
panel instantly converts the stand- 
ard "Pro" to the crystal "Pro ". 
Another front -panel control varies 
the response characteristics of the 
crystal filter, without detailing the 
circuit or reducing efficiency in any 
respect. 
These features are exclusive -have 
been accomplished only by Ham - 
marlund. 

Specially -tested quartz crystals are 
used, carefully selected for their 
low resistance and absence of spuri- 
ous frequencies. 
The COMET "PRO" thus reaf- 
firms its leadership. It is a co171- 
plete receiver, with built -in power 
supply. It provides band- spread 
tuning at all frequencies. Four 
sets of coils (included) cover all 
bands from 20,000 to 1,200 kc. No 
extras to buy. 

The intermediate transformers are 
Litz -wound and are tuned by AIR - 
dielectric condensers. Peak I.F. se- 
lectivity is thus maintained regard- 
less of weather or atmospheric con- 
ditions. 

Built to professional standards, the 
COMET "PRO" is used all over 
the world by armies, navies, broad- 
casting networks, steamships, air - 
transport lines, police and news 
services. No finer recommendation 
could be made. A.C., D.C. and Bat- 
tery models are available. 
SPECIAL: New 10 -meter coils now 

ready -$5 a pair. 

MAIL COUPON FOR DETAILS 

HAMMARLUND MANUFACTURING CO., 424 -438 W. 33rd Street, New York, N. Y. - Check here for COMET "PRO" booklet. - Check bere for General Catalog "33 ". 

Name 

Street 

City & State RN-10 

RADIO OPERATING 

RADIO SERVICING- 
Prepare for the new 
Government Radio 
Operating license ex- 
aminations; Radio 
Operator, Marine and 
Broadcasting. Also Ra- 
dio Amateur Tele- 
graph and Telephone. 
Resident courses. Write 
for booklet 

"Opportunities 
In Radio" 

West Side Y MCA Trade & Technical Schools 

17 West 63rd Street New York City 

The New and Improved 
VELOCITY 
MICROPHONE KIT 

Excellent fidelity haracteristic . Frequency 
r poise 30 to l400Ó cycles po, ce oed. Not 
subject to i (ions with humidity and tem- 
perature. 5ubttantssem free from 
peaks Easy to assemble. not critical ut ea- nntments 

DEALER'S PRICE $5-83 

TRANSFORMERS TO MATCH 
R. L. Ribbon to 205-500 ohm line $ 

,f18: 
Ribbon to Grid Net 

. 200 ohm Line to Grid Each 
Model R. V. 2- Velocity Microphone assembled 
with extra sensdive dire) ribbon. Factory 
tested and anaranteed. 

DEALER'S PRICE $Í1Ñet 

BRUNO LABORATORIES, 20 W. 22nd SL, New York 
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HOW TO BUILD, TEST 
AND REPAIR 
RADIO 
SETS 

Radio Construction 
Library 

Including Television, Short-Wave Receivers and Auto 
Radios. 3 Volumes, 6x9 -993 pages, 561 illustrations. 

This practical Library includes: PRACTICAL RADIO 
-The fundamental principles of radio, presented in an 
understandable manner. Illustrated with working dia- 
grams. PRACTICAL RADIO CONSTRUCTION AND 
REPAIR -Methods of locating trouble and reception 
faults .and making workmanlike repairs. Discusses mod- 
ern Short -Wave Receivers and installation of automobile 
radios fully. RADIO RECEIVING TUBES - Principles 
underlying the operation of all vacuum tubes and their 
use in reception, remote control and precision measure- 
ments. 

The Library is up -to- the -minute in every respect and 
is basest on the very latest developments in the design 
and manufacture of equipment. - 

IO Days' Free Examination 
Easy Terms 

FREE EXAMINATION COUPON 
McGraw -Hill Book Company, Inc. 
330 West 42nd Street, New York 

Send use the - new RADIO CONSTRUCTION 
LIBRARY, three volumes, for 10 days' free examin- 
ation. If satisfactory I will send $1.50 in ten I 
days, and $2.00 a month until $7.50 has been paid. 
If not wanted I will return the books. 

Name i 

I Home Address i 
Ï City and State I 

I Position ' 

I Name of Company RN -10 -53 I - 

FREE 
6. RADIO 

S HO R T 
WAVE 
TREATISE 

1U IPCU: 

WM BMW awls 
ist lutl MUM 
RAgOTRICIANS 
RADIO DEALERS 

AND f6fRü1Enn5 

100 New Radio 
Hook -Ups 

1000 Illustrations 

-116 -Page 

Radio 

and Short -Wave 

Treatise 
Avail oarself now f the ppor- 
tnnity óf receiving our FREE -Rnd ie 

nd Sbers Wave Treatise. 116 
solid pages of useful nforma- 
tlon, radio Lems, diagrams 
and illustrations. Pei,,1V the 
greatest 

Positively 
book in print -NOT JUST 

ANOTHER CATALOG. Coesein' a 
large ed.todal section e -ii valuable 
,formation t found anywhere 
Ise. PARTIAL LIST OF CON. 

TENTS: Fundamental Princi- 
ples of Radio -Ohm's Law - 
Discussion of New Tubes-Con- 
structing a " Triole- Twin" Am- 
plifielifier -All about Superhetera- 
dynes- Eliminating Man -Mwde 
Static -Constructing a Two - 

Short-Wave "Globe -Trot 
ter" Receiver - -- $3.00 Prize 
Suggestions -Radio Kinks,ete. 

SPRITE TODAY. ENCLOSE 4 CENTS FOR 
POSTAGE. TREATISE SENT BY RETURN MAIL. 

RADIO TRADING COMPANY 
92 PARK PLACE NEW YORK I 

LEARN IN LOS ANGELES 

Radio- (elevi sion 
ELECTRICITY -TALKING PICTURES 
BROADCASTING -Special Limited Offer: 

4 FULL COURSES AT PRICE OF ONE COURSE. IL R. conch fare 
allowed to L. A. Earn living while learning. 28,000 graduates. 
Latest facilities. No dummy ú ement. Free employment 

ac Est. 28 yrs. Send for FREE illustrated Catalog. 'Toils how to 
earn big pay. 

NATIONAL RADIO & ELECTRICAL SCHOOL 
Dept. RN -10 4006 S. Figueroa Los Angeles, Calif. 

, 1 MA. ó .ï ' 

i=l:ooW ,áá á 31i3 
4--.. 

Fully 
Áeseribed aun 

MASTERDIAL -installed on your O- D. C. Milliammete andA ag. 

enables on to read Sixteen A. C. d D. C. Voltaue, Re- 

s 

Rodio 
1 tense Ind Capacity ra ges instantly d accurately. Nees. 

Cnlihc iced for use with Standard 1 Ma. Meter, with o without 
TAU REX Rectifier. which makes A. C. Voltmeter out of any 
letllllee. ter. also Calibrated for Ueiverol Meter. 
Price of MASTERDIAL $2.75 Postpaid. TAU -REX $3.00 Poet - 
n Id. end Mose_ Order, Check ce l'uy Postman. 
Leo Taussig, 32 -45 37th Street, Long Island City, N.Y. 
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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 
New All -Wave "Laboratory - 

Built" Superheterodyne 
Description -The new Hallicrafters all - 

wave superheterodyne receiver is the latest 
addition to the ranks of "laboratory- built" 
receivers. It is designed in two units, the 
tuner chassis being separate from the power 
pack, power amplifier and speaker. The re- 
ceiver features more than the usual number 
of refinements and includes automatic vol- 

Short -Wave Converter 
Description -This new General short -wave 

converter is to be used in combinatioin with 
standard a.c.- operated broadcast receivers so 
the listener may receive amateur signals as 
well as the interesting aircraft and police re- 
ports on their assigned short -wave bands 
just below the 200 -meter broadcast range. 
It is a simple matter to connect this unit to 
the receiver. The single blue wire . with the 
round lug slips over the plate prong of the 
audio amplifier power tube. As an example, 
this tube may be one of the following types: 
12, 71, 45 or the 50. The fibre disc 
connected to the two red wires slips over the 
heater prongs of any five -prong tube in the 
set and the tube is returned to its place. 
The yellow and black wires connect to the 

urne control, automatic tone control, the 
newest tubes, interstation noise suppression 
and, particularly, a new system of i.f. ampli- 
fier coupling which involves four tuned cir- 
cuits between i.f. tubes instead of the usual 
one or two. Not only is unusually high i.f. 
selectivity thus obtained, but a "band -pass" 
effect is also procured which results in the 
reduction of side -band cutting to a negligible 
amount. To simplify tuning a shadowgraph 
band indicator and colored dial system is 
employed. Each frequency band is subdi- 
vided into channels and each channel is 
marked with the type of service for which it 
is allotted. 

Maker - Silver -Marshall Mfg. Co., 417 
North State St., Chicago, Ill. 

A New. Line of Controls 
Description -This new line of Tilton Ex- 

Stat controls are made of a moulded carbon 
resistance element fixed on a bakelite base. 

The resistance element, fired at high tem- 
peratures, acquires a hard glasslike contact 
surface, providing a smooth, unbroken resis- 
tance variation which means quiet operation. 
The control is unaffected by humidity and is 
designed to stand hard usage and to carry 
considerable current. The mounting bush- 
ing and shaft are insulated from the control 
resistor. These controls can be furnished 
either with or without integral a.c. switch 
and are available in uniform or taper resis- 
tance in values up to 1 megohm. 

Maker -Tilton Mfg. Co. 15 E. 26th St., 
New York City. 

aerial and ground posts, respectively, on the 
receiver. It is then only necessary to insert 
a 27 type tube in the converter. The 
adapter measures 43/4 inches long by 3% 
inches wide with an overall height of 3/ 
inches. 

Maker- General Television Co., Box 81, 
Hamtramck, Mich. 

Constant Resistance Attenuators 
Description -The new Centralab,constant- 

resistance attenuator is sturdily constructed, 
measures 3% inches in diameter by 134. 

inches deep and is available as an L pad, T 
pad or a constant -impedance fader. These 
controls are available in the most widely 

used values, from 15 to 10,000 ohms. The 
resistance network is a combination of wire - 
wound and composition. The wire -wound 
sections are the portions of the network that 
carry the most current in service, and where 
taper is not important. The resistance net- 
work is enclosed in a bakelite case, designed 
for single or three -hole mounting. The same 

4 
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manufacturer announces 3- inch -diameter gain 
control plates. These dial plates provide 
definite attenuation reference points. They 
are made of heavy brass, silver finished, with 
etched black lines and numerals. 

Maker -Central Radio Labs., 900 E. Keefe 
Ave., Milwaukee, Wis. 

Electro- Dynamic Speaker Unit 
Description -The latest Macy type GU -1 

electrodynamic horn unit is designed for use 
with public -address and moving- picture 
equipment. The sound head and pot magnet 

cover are fastened by 6 -point suspension, 
assuring permanent alignment of the dia- 
phragm, in spite of any rough handling it 
may receive. There is a special corruga- 
tion in the diaphragm providing a recess in 
which the voice coil is firmly held. The unit 
weighs 19 pounds and is ruggedly con- 
structed to withstand hard usage and all 
manner of weather conditions. The fre- 
quency range of the unit is said to be from 
50 to 8000 cycles. It is made to stand a 
peak load of 30 watts and is conservatively 
rated at 10 watts for continuous operation. 
The impedance of the voice coil is 16 ohms. 
The field winding is designed for operation 
at 6 volts, which can be supplied by storage 
battery or a suitable exciter. The unit is 
available on special order with a 110 -volt 
d.c. field of 1000 ohms. 

Maker -Macy Engineering Co., 1451 39th 
St., Brooklyn, N. Y. 

Miniature Featherweight 
Earphone 

Description -The new Trimm miniature 
earphone, especially designed for hearing -aid 
equipment, is available in any resistance 

from 6 to 2000 ohms. It can also be used 
with a radio receiving set. This earpiece is 
held securely in place by means of a 
moulded hard -rubber adapter designed to fit 
comfortably into the ear, and is available 
with a - combined volume control switch 
which is connected into the phone cord. The 
earphone is extremely small in size, measur- 
ing about .A inch in diameter by % inch in 
thickness. 

Maker -Trimm Radio Mfg. Co., 1528 Ar- 
mitage Ave., Chicago, Ill. 

Television Advances 
(Continued from page 215) 

in conjunction with a 45 -line lens disk, re- 
volving at the rate of fifteen revolutions a 
second, Sanabria achieved clear, sharp images 
five feet in height, projected on a translucent 
screen. 

New Yorkers turned out at the rate of 20,000 

?l5 

THOROUGHBRED 
...the FB7 

THOROUGHBRED horses 
usually win. So do thor- 

oughbred receivers. There is a pedi- 
gree behind the NATIONAL 
FB -7. NATIONAL CO. has 
been making Engineering Special- 
ties since 1914. In 1922, it 
pioneered a fully equipped 
Radio Laboratory and entered 
the Radio Field. Since then the 
name of NATIONAL has been 
synonymous with fine radio. 
Five full years ago, short -wave 
listeners heard around the world 
with the first NATIONAL Short - 
Wave THRILL BOXES. Each 

Syear 
since then NATIONAL 

hort -wave Receivers have been 
developed and improved. . . 

Pedigree counts. The FB -7 is a 
winner. 

FB-7 Highspotted 
The FB -7 has a 7 -tube superheterodyne circuit, 
with an electron -coupled beat -frequency oscilla- 
tor which helps materially in tuning in distant 
foreign stations. Exclusive features include: 
Front -of -panel coil- change without disturbing 
shielding; Full- vision velvet- vernier dial; Tuning - 
chart on front panel; Class A power -pentode out- 
put ... Loudspeaker operation with fine quality; 

True -tracking" single control tuning; Calibrated 
volume -control; All adjustments made from top 
without removal of chassis from cabinet; No fre- 
quency- drift. Complete specifications given in 
our catalogue. 

NATIONAL 
FB -7 

SHORT -WAVE RECEIVER 

"Air- Dielectric" Tuned I. F. 
Using the Type AT -500 NATIONAL Air Dielec- 
tric condenser tuned transformer with self -lucking 
velvet vernier drives and improved litz -wound coils 
on Isolantite forms. Both peaking adjustments on 
top. Recommended in place of standard model 
with standard NATIONAL I. F. transformers, 
particularly for use in the Tropics and other loca- 
tions with high humidity. 

Power -Operated 
The FB -7 operates on A.C. From the NATIONAL 
5887 or 5880 Short -Wave Power Units, or if 
maximum undistorted output is desired, from the 
NATIONAL 5897 Power Unit. R. C. A. 
Licensed. Made also for 6 volt D.C. operation. 

Send in Coupon Today! 

NATIONAL CO., INC. 
61 Sherman St., Malden, Mass. 

Gentlemen: Please send nie your latest 16- 
page catalogue. I enclose 6c in stamps to 
cover mailing cost. 

Name 

Address 

1 

R.N. 10-33 
J 

The NEW Sliallcross No. 630 

SIIALLCROSS MFG. CO., 

WIIEATSTONE 
BRIDGE 

This inexpensive, rugged, 
and reliable instrument 
can be easily assembled 
by electrical technicians. 
Good accuracy is attained 
by employing a set of 
very accurate SHALL - 
CROSS Resistors and a 
sensitive L & N Galva- 
nometer. 
Range..01 ohms to 11.1 Megohms 

Send 6c in stamps for 
Bulletin 630 -D containing 
full information and con- 
struction details. 

71111 Parker AVs. t'ollin_dale. Pu. 
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NEW TUPE 
ADJUSTABLE 
SLIDING CUP 

each day to witness the Macy demonstrations. 
The transmission equipment was set up in a 
street window, where it attracted huge side- 
walk crowds throughout each day of the 
demonstration's run. It was necessary to 
draw curtains across the window to shut out 
the daylight when the actual transmission of 
images was going on: 

The impulses of the images were conveyed 
over wires to a "television theatre" erected 

FULL-LENGTH FIBRE GUARD 

MOUNTING 
BRACKET' 

TRUVOLT 
RESISTORS 

Not Only Different 
-They Are Better: 
TRUVOLTS have: Patented con- 
struction; 1,000 -volt insulation; 
Open -air cooling; Adjustable slid- 
ing clips; Better electrical con- 
tact; Fibre protective guard. 

Use TRUVOLTS and be SAFE. 
All standard sizes. 

Write Dept. RN-I0 for Catalog 
175 Variak St., New York. N.Y. 

EZEÇTRAD 

!ree! 
AIWA 

"101 Radio Hook -Ups" 
with 

5 Issues Radio News at $1 
(Foreign $1.50) 

Radio News, 10A, 222 W. 39th St., N. Y. C. 

Allie"adio TODAY- as always -= 
BEST 

i°7" 

ALLIED RADIO CORP. 
831 W. Jackson, Chicago 

Please send me FREE the new WORLD'S 
FAIR Issue of your Dealers' Radio Catalog 
Name 

Address 
City State 

AIIi`ddRadïo 

SANABRIA'S HUGE SCANNER 
The inventor stands on the platform in 
back of his completely shielded high- 

speed scanning disk 

on the fifth floor of the store. Thirty -two 
five -minute shows, each day, were presented 
before capacity crowds in the store. A pub- 
lic- address system was installed so that com- 
bination sight -and -sound programs could be 
conveyed to the "television theatre" from 
the window studio. Station WOR talent 
was used for many programs, and Roger 
Bower, an announcer of the Newark station, 
served as master of ceremonies for most of 
the programs. 

A dark room behind the television screen 
contained massive reproducing equipment 
mounted on a platform level with the screen. 
The 48- inch - diameter disk, studded with 
2/ -inch lenses, whirled before the carbon - 
dioxide arc lamp and the image was pro- 
jected on the screen. The images were re- 
markably clear over distances of twenty 
feet and more. The pictures were black and 
white. There was a sort of bluish tint over 
the image, but it did not hamper the clarity 
of the view. The image seemed very much 
like a motion picture, but the scanner was 
limited to only "heads and shoulders." 

Sanabria tells the writer that, although 
his scanner was only of forty -five lines, he 
used an "electrical retouching" system which 
gives the same effect as a 40 -line scanner. 
He says that his new lamp is a distinct 
television improvement because it gives a 
brighter and steadier picture than earlier 
television apparatus and has a life of about 
300 hours. During his earlier demonstra- 
tions, including his ten -foot screen exhibit of 
two years ago, the lamps would last only 
about thirty minutes. 

The window transmitter was of the fa- 
miliar scanning type. Each subject faced a 
frame of eight photoelectric cells, the scan- 
ning beam passing through the center of the 
frame. 

Sanabria has already conducted television 
demonstrations in theatres and department 
stores from coast to coast, but his New York 
demonstration at the Macy store was the 
nearest his demonstrations ever came to com- 
mercial television programs, he said.. 
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The department store capitalized on the 
presence of the large crowds at the television 
exhibit by displaying various types of sale 
merchandise over the television hook -up. It 
gave the visitors an idea of what type of 
commercial programs they might get when 
sponsored television periods. arrive. 

Models were seen on the Macy screen 
showing shoes, cameras, bathing suits and 
various other lines. The announcer gave a 
word description of each product as it was 
displayed before the electric eye of the tele- 
vision transmitter. When large objects were 
brought before the scanner, only portions 
could be shown at a single time on account of 
the limited picture range of the equipment. 

Thus, considerable progress has been made 
in the laboratory and radio experts believe 
that the day of television for popular fan 
use is thus brought nearer. Some thirty ex- 
perimental television transmitters are now 
in operation in the United States. About a 
half dozen operate on regular schedules. 

The National Broadcasting Company is 
continuing experiments, many of them in 
conjunction with RCA -Victor, from the 
television station atop the Empire State 
Building in New York. Merlin H. Ayles- 
worth, president of NBC and Radio- Keith- 
Orpheum, recently declared that Hollywood 
would be the base for all R -K -O and NBC 
television activity. The experiments at the 
Empire State Building are still of a secret 
nature and no statement concerning them 
would be given out by NBC or Radio Cor- 
poration of America officials. A demonstra- 
tion of an R. C. A. television receiver was 
given privately to R. C. A. licensees several 
months ago. At that time a program of live 
talent as well as motion pictures was trans- 
mitted from the Empire State Building to 
the RCA -Victor offices about a mile away. 
The receiver was said to be built along the 
lines of Dr. Zworykin's kinescope. No word, 
up to the time of this writing, has been 
forthcoming from RCA -Victor as to when 
the firm will produce television sets for mass 
consumer use. 

The Columbia Broadcasting System closed 
its New York television transmitter several 
months ago when it was decided by execu- 
tives that it did not pay to continue the 
schedule of combination sight- and -sound 

NEW TELEVISION GLOW TUBE 
This is the glow tube developed by 
Taylor and Sanabria and described in 

the text of the article 

programs until better transmitting equipment 
was available and larger television audiences 
were assured. The CBS television presenta- 
tions were conducted on regular daily sched- 
ules on an experimental basis. Last year, 
the staff engineers devised a system whereby 
sight- and -sound programs were presented on 
a single wave -band. 

Dr. Lee De Forest, inventor of the three - 
element vacuum tube which revolutionized 
the radio industry, has established head - 

(Continued on page 247) 
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Electric Filters 
(Continued from page 217) 

design chart, then remembering that a half 
section of the filter will be formed by using 
twice the value of the condenser in the 
series arm and twice the value of the coil 
in the shunt arm. 

The series -derived, M type, high -pass fil- 
ter section is derived from the constant "k" 
filter section by equating the open- circuit 
and short -circuit impedances in such a way 
that the mid -series image impedance for the 
two structures are alike.* In this way, the 
mid -series -derived filter section can be joined 
mid -series to a constant "k" filter without 
reflection losses in the transmission line. It 
has the advantages in that a steeper atten- 
uation characteristic can be obtained and 
undesired frequencies can be suppressed very 
highly at the frequency where the shunt coil 
and condenser resonate. The shunt coil and 
condenser must always resonate below the 
cut -off frequency so that the shunt arm will 
be a positive reactance over the transmis- 
sion band of the filter, otherwise we would 
not have a high -pass filter. 

The mid -shunt derived high -pass filter is 
formed so that the mid -shunt image imped- 
ance is identical to the constant "k" high - 
pass filter, while the mid -shunt image im- 
pedance varies as shown in the design chart. 
This type of filter has a coil and condenser 
in parallel in the series arm and must always 
resonate below the cut -off so that the series 
arm will be a capacity reactance over the 
transmission band of the filter. It has the 
same attenuation characteristic as the mid - 
series- derived filter. 

The design constant "a" for high -pass fil- 
ters determines the steepness of the attenua- 
tion characteristics and is defined by 

fe 
a = - 

foo 
(9) 

Where foo is the frequency of infinite at- 
tenuation in non -dissipative filters. It is the 
frequency at which the shunt arm of the se- 
ries- derived section resonates and at which 
the series arm of the shunt -derived section 
resonates. Just how the attenuation varies 
with different values of "a" is shown in 
Figure 7, The ordinates give the transfer 
-loss in nepers so that it is necessary to 
multiply by 8.68 to obtain the loss in deci- 
bels. With this chart it is very easy to de- 
termine aproximately what loss a high or 
low -pass filter will give at any frequency, 
once a tentative cut -off and "a" has been 
selected. When a final determination of 
these two constants is arrived at, the values 
of inductances and capacities are readily 
computed from the design charts Figures 1 

and 6. 

*See page 244, "Transmission Networks and 
Wave Filters," by T. E. Shea. (D. Van Nos - 
trand Co.) 

Television Advances 
(Continued from page 246) 

quarters in California, where he is working 
on television. His object is said to be en- 
large the images to theatre screen size. 

It is understood that television experi- 
ments are continuing in many major radio 
manufacturers' laboratories. It has been 
hinted that many television achievements 
have been shelved until better economic 
conditions warrant television's mass intro- 
duction to the market. In all, considerable 
television progress has been noted and there 
is reason to believe that the not -distant fu- 
ture may see a wide exploitation of the art. 
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Don't be satisfied ló`th , a- ..,ta 

WORLDRWIDE/RECEPT, D[RIì[PTIO-N 

this ' -get this sup er ,perttrman te 

Foreign stations 
clearer, stronger 

-yet far easier 

to tune 

with the startling new kallicraffErs 
"ROUND- the -WORLD RECEIVER" 

You can't get 
HALLICRAFTER performance 

without these features! 
Guaranteed Greater Selectivity than any 

other set. New Clough Quadro -Tuned i. f. 
system gives straight line cut -off beyond 6 k. e. 
band. Extreme selectivity without the side 
band cutting that ruins high notes. Response to 
signal in an adjacent channel is 75,000 times 
less than to the desired signal. 

Automatic Tone Control damps out static 
and background noise or, long distance recep- 
tion because it increases response to low notes 
as volume decreases. Another great first! 

Frequency -Index Tuning Dial .with tuning 
meter is not only accurately calibrated for fre- 
quency on every band, but is marked to show 
type of stations assigned to frequency bands - 
such as Police, Aviation, Broadcast, and 
Amateur. 

Super Power For Dependable Operation is 
achieved by employing thirteen of the latest 
multi -purpose tubes. They are fully the equiva- 
lent of 16 or 17 older tubes. 

hBIIIEI2EIS 
Silver -Marshall Manufacturing Co. 

417 N. State St., Chicago, U. S. A. 

r 

HEAR - 
Big Ben's chimes from London, 
programs in far -away Australia, 
a great liner in mid -ocean, or 
an airplane high above the Andes 
. made possible by exclusive advanced engineer- 

ing achievements of famed Silver- Marshall Manufac- 
turing Company engineers. 

In the new HALLICRAFTER'S Engineer -Built Receiver 
many developments that contribute greatly to its 
superb performance are incorporated that cannot be 
successfully employed in production receivers. They 
require accurate hand -calibration of each circuit and 
the use of component parts with tolerances far closer 
than is standard for ordinary receivers. 

Yet because of the tremendous resources back of 
the HALLICRAFTERS, and their specialization on one 
objective -a super -fine receiver -this great 

of custom building costs no more than ordinary 
receivers of far less ability. Write for the free 
descriptive booklet offered below. 

FREE- Complete Data 
Silver- Marshall Manufacturing Co., Dept. B 

417 N. State St., Chicago, U. S. A. 
Please send a copy of the new HALLICRAFTER'S 

booklet describing the interesting features of this 
super -performing receiver. 
Name 

Address 

City State 

LEARN AT HOME TO BE A 
Good 
Radio 
Operator 

Its Easy 
with 
The NEW - èi e e 

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 visible 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 NOW. Low cost. coop terms. Write 
for fo:der RN -l0 giving full details. 

TELEPLEX COMPANY 
76 Corttandt St. New York, N. v, 

$1.00 
Complete 
Postpaid 

F & H Capacity 

Aerial Eliminator 
This instrument completely 
eliminates the aerial and is gua - 

anteed to give nationwide reception. In 
performance it will in all cases equal any 
aerial, and in most cases it greatly improves re- 
ception, with more power, selectivity and less noise. 
Size Ith a 4 inches. Attached by anyone in a 
moment (connects to ground and aerial post on set). 
Once connected, you will never need an aerial. 
(NOTE)- Radios in U. S. Gov'm't Navy Hospital 
are equipped with these units. Order today under 
money-back guarantee. - -- -Clip out and mail now--- - 
F. & H. RADIO LABS., Dept. 21, FARGO, N. D. 
Send me Capacity Aerial Eliminator for which inclosed find ( ) 
Dollar mill, Check. M.O. or end ( I C.O.D. It is understood I 

return it for full refund within 3 day trial period if unsatis- 
factory. 

Name 

Address 
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DEALER PROFITS RISE 
IN N. II. PRICE ADVANCE 
In a nove to protect the profit margin of it's 
service dealers and assure the continued 
superiority of the National Union Tubes, a 
list price advance of 100 per tube over the 
general level has been announced by National 
Union Radio Corporation. Regular dealer dis - 
counts of 40 -10 %, shop equipment offers and 
other sales features are retained. 
H. A. Hutchins, General Sales Manager, 
states that the majority of National Union 
tube replacement sales are made by Radio 
Service Men and Service Dealers, who must 
maintain a decent profit margin to cover 
operating expenses and at the same time be 
assured of a high quality to be able to fully 
guarantee their work. The price rise is de- 
signed to help these dealers protect their 
position. 
NEW! AUTO RADIO MANUAL 
In response to a demand for an Auto Radio Service 
Manual, National Union has procured such a book for 
its dealers. Diagrams and service notes on old as well as 
new sets, installation data, noise suppression informa- 
tion, characteristics of B eliminators are included in 
contents. Write for details of free Direr. 

National Union Radio Corp. of New York 
400 Madison Avenue, New York City. 
Send use information about the Auto 
Radio Service Manual. 

RN10 

Name 

Street 

City State 

T'S NEW! 
the RRL -7B -X 

CUSTOM -BUILT 
SHORT WAVE 

SUPER 

BAND SPREAD 
WITHOUT 

PLUG -IN COILS 

WRITE NOW for all particulars about the R. H. 
Liedtke designed custom -built Short Wave receiver 
-which sells for half usual prices -the RRL -7B -X. 
The serious student of short wares tired of advertis- 
ing claims but been for performance will want this 
job. Please use the coupon. 

RADIO RESEARCH LABORATORIES 
Manufacturers, Designers, Consulting and 

Experimental Engineers 

2017 California Ave., Ft. Wayne, Ind. 
20 Pears in the Radio, EIectricel and Mechanical Field 

RADIO RESEARCH LABORATORIES 
2017 California Ave., Ft. Wayne, Ind. 

Send me complete information on the RRL -7B -ti 
Custom-built S. W. Receiver. (We supply all 
postage.) 

Nome 

Street 

Town State 

SERVICEMEN! 
THE MOST COMPLETE LIST OF CONDENSERS 

AND RESISTORS FOR EVERY RADIO USE 
Write for our new 8 -page Catalog folder free of charge 

78 Washinçton Street Brooklyn, N. Y. 

RADIO NEWS FOR OCTOBER, 1933 

Campaign of Progress 
(Continued from page 218) 

cells to do all sorts of semi -scientific 
tricks. Advertising it as the 
"Magic Shop." Make the cells . 

turn radios on and off. Add old 
radio equipment to give a "Radio 
Museum" effect, showing progress. 

g. Put police calls on short -wave for- 
eign broadcasts on a front -door 
speaker for short periods. Call at- 
tention to these unusual programs 
with appropriate signs and in your 
newspaper advertising. 

h. Run a trade -in campaign offering 
some special inducement. 

i. Where you can't close sales to good 
prospects immediately, secure per- 
mission to install sets on demon- 
stration during Radio Progress 
Week. Close the sales during the 
special broadcasts. 
Hold an evening reception in your 
store to show the new models in 
your line. Invite artists from the 
local broadcasting stations to be 
your guests. Send out invitations. 
Serve light refreshments. 

13. Your local committee has been provided 
with many suggestions for co- operative 
activities to create local publicity for 
radio in the interest of all dealers. If 
no committee has been organized by the 
radio distributors in your town, call a 
meeting of the local dealers and form a 
dealers' committee to organize co- opera- 
tive publicity. Write to campaign head- 
quarters for a list of local publicity ideas. 

J. 

14. 

15. 

16. 

17. 

Organize Your Canvassing - 
Special for the Serviceman 
Plan your canvassing with these two 
objectives clear -to sell new sets where - 
ever possible, and when you can't, to 
sell new tubes and recondition the set 
in use. Write to all customers, telling 
them about Radio Progress Week, offer- 
ing to inspect their sets without charge 
and to provide new tubes or parts at 
special rates during September and Oc- 
tober. 
Study the Dealer Plan Book and follow 
its suggestions on the best method of 
handling the sale when you reach the 
prospect's house, so that each call will 
give you a chance for either a new set 
or recondition sale. 
Work up a route plan for your salesmen 
and servicemen, so that they will cover 
the residence districts in the shortest 
possible time. Secure a report on each 
call and follow up no -sale calls on the 
telephone in the evening, talking to the 
husband. 
Give your servicemen a typed sheet list- 
ing the things to do in checking a cus- 
tomer's old set for reconditioning, in- 
cluding: 

a. Test and match tubes. Substitute 
new, modern tubes giving better 
volume or better tone, or both, for 
older types, and make necessary 
circuit changes. 

b. Renovate the existing antenna sys- 
tem- solder connections, inspect in- 
sulation, check lightning arrester 
and move wire to another position 
if better results seem possible. In- 
spect and solder the ground. 
"Pretty up" the wiring inside the 
house. Or- install new, modern 
"noiseless antenna" system. 

C. Locate and clear sources of elec- 
trical interference in the home. 

d. Install modern accessories such as 
tone control, automatic volume 
control, intersection noise suppres- 
sion, visual tuning. 

e. Clean and "balance" the receiver so 
that it again performs as it did 
when it left the factory. 

f. Install extra speakers for remote 
use, or twin -speaker tone. 
Refinish cabinets, remove scratches 
and nicks and repolish -. 
Electrify old auto receivers by in- 
stalling modern B eliminators. 

Make the most of this canvass to re- 
condition sets in preparation for Radio 
Progress Week. It will bring many op- 
portunities to sell new receivers. It will 
show many homes the value of a pe- 
riodic inspection to keep the radio tone 
quality and control as good as it should 
be. The serviceman is a vital part of 
this campaign. 

18. Don't quit selling when Radio Progress 
Week is over. Keep on. Public interest 
is keen. Many prospects are half sold. 
In October you can talk about what 
happened in Radio Progress Week bet- 
ter than you could describe it in Sep- 
tember. Keep on cashing in ! 

Don't hesitate to write or telegraph imme- 
diately to the R. M. A. Headquarters of the 
Radio Industry Campaign to Rebuild Pros- 
perity at 1317 F Street, N. W., Washington, 
D. C., for more information. 

g. 

h. 

Crystal Super 
(Continued from page 205) 

harmonics of 1971 kc. will do the trick. 
At this point it might be well to call at- 

tention to the fact that the harmonics of 
an oscillator have the same order of sta- 
bility as the fundamental crystal oscillator 
and are just as useful in a superheterodyne, 
provided they are strong enough, and in 
our case we have made them stronger than 
necessary so we can cut them down to just 
that potential that will give us best results. 
Table 1 shows some of the harmonics of a 
fundamental frequency of 1971 kc. 

Of course, with all these harmonics run- 
ning round loose, it is absolutely essential to 
have very complete shielding of the entire 
oscillator and harmonic amplifier, and this 
should be made up as a unit in one well - 
shielded box. Now, as we are only going to 
make use of the fourth and seventh har- 
monics, we will have to tune the tank circuit 
of the harmonic amplifier so as to pick out 
either of these frequencies. 

This means that for certain waves we will 
turn the switch that gives us, say, the 13,797 
kc. local oscillation. Also, so that we don't 
get mixed up, we have two miniature neon 
tube absorption wave meters, pretuned and 
coupled to the output of the harmonic am- 
plifier. Each neon tube is marked, and 
whichever frequency is coming from the 
local oscillator, its corresponding neon signal 
will stay lighted. 

Table 2 indicates the heterodyning prob- 
lem when using one or two fixed oscillatory 
waves and the corresponding requirements of 
tuning the variable i.r.f. amplifier. 

We can tune one harmonic amplifier coil 
with a big enough condenser so it will cover 
the range from the fourth harmonic to the 
seventh harmonic or 7884 kc. or 13,797 kc., 
or we can make two coils. However, one 
coil will do, and if we want to, we can tune 
the amplifier to the second and third har- 
monics, but here we need a larger coil which 
you can make up if you want to, but I 
didn't need it for my requirements. 

This is because today there are really no 
high -class broadcasters on regular schedules 
outside the range from about 16 meters to 
50 meters. 
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Also, practically speaking, no waves over 
35 meters are very useful for rebroadcasting 
here in the tropics, as the natural static 
noise level is about the same on 40 or 50 
meters here as on the longer waves of the 
regular broadcast band of 200 to 550 meters 
in more temperate climates. Also, here in 
Cuba, where most of my radio work has 
been done, I have found that the 49 -50 meter 
waves are ordinarily troubled with extreme 
fading most of the time in the early evening, 
and up to about 10 p.m. Furthermore, these 
waves are not useful in daylight at 1200 
miles. 

The automatic carrier wave level control 
(commonly called automatic volume control) 
which regulates the grid biases on the t.r.f. 
tubes, makes this set deliver a good steady 
signal to the rebroadcasting station or for 
pleasure listening purposes. The output of 
the second detector alone is sufficient to 
fully excite the input amplifier of the trans- 
mitter after passing through two kilometers 
of lead- covered compensated telephone cable. 
The audio output stage employing a type 
-50 tube may be used if desired and will 
operate a 14 -inch dynamic speaker at full 
power. 

Due to the fact that short -wave fading is 
mostly an interference phenomenon, an a.v.c. 
circuit alone is not an unmixed blessing, as 
I have pointed out in previous papers in this 
magazine. However, the big commercial 
stations get around this by the use of what 
they call "diversity receivers." This means 
about three antennas located at points sepa- 
rated roughly from each other of from 1000 
to 3000 feet, each feeding its own receiver. 
the common a.v.c. circuit automatically 
picking out the receiver at any instant in 
which there is a good signal quality. All of 
this is beyond the means of the individual 
both as regards cost, space and complication. 
A near approach to the results may be ob- 
tained, however, by my method, to be out- 
lined next month, in the second of this se- 
ries of articles. The receiver, of course, will 
operate beautifully on an ordinary antenna 
on good quality signals, but where it shines 
is in the results it produces when conditions 
are not of the best and a diversity effect 
receiver is desirable. The article next month 
will also start the description of the receiver. 

Backstage 
(Continued from page 229) 

the town bandmaster. He won a scholar- 
ship at the Juilliard School of Music and 
appeared in the musical comedy "Good 
News" before joining the trio. Donaldson 
was in vaudeville for eight years. He served 
as Nora Bayes' accompanist in England and 
once worked in a Brooklyn café with George 
Gershwin. 

POETRY seems to be gaining more and 
more favor on the air. Among the more 

prominent microphone poets is Edgar A. 
Guest, who has been an established radio 
feature on the NBC Tuesday Household Mu- 
sical Memories programs for some time. 
Eddie Guest was born in England, but was 
brought to this country when ten years old, 
and he became a naturalized citizen as soon 
as he became of age. As a lad, he worked in 
a Detroit drug store near the office of the 
Detroit Free Press. He became the newspa- 
per's office boy and his first job was to mark 
the baseball scores on a street bulletin board. 
He became police reporter, exchange editor 
and columnist. He has been on the Free 
Press staff ever since, but his poetry, epi- 
grams and anecdotes are widely syndicated 
to many other cities. He has written several 
books of verse. 

BABY ROSE MARIE, the best -known 
child radio star, has been signed to star 
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jigger, Better Jobs 
Are Conning 

AND THEY'LL BE GIVEN FIRST TO THE 
MATHEMATICALLY TRAINED MAN 

Industrial recovery is on the way. Jobs. contracts will soon be waiting. Employers are looking 
for esecutive type men to take the reins as business climbs up. Are you ready for this once 
in a lifetime opportunity to advance yourself? Don't wait. Prepare now for an important 
job by mathematics training. Mathematics is the essential foundation without which you 
haven't a chance to get out of the rut. It is the language and the principle tool of all 

science and of all business or industry based on science. You need It to solve technical problems; 
to improve, speed up and check on your work and the work of others. 

At Last! Mathematics Self -Taught This Simple, Easy Way ! 

Cow you can bare this easy method which has been worked out by an expert for those who do 
not wish to give the time and money required by other methods of mathematical study. A very 
simple and extremely interesting group of books has been prepared for you by a man who has 
devoted his life to teaching practical men the fundamentals of this important subject. 

MATHEMATICS For Self -Study 
By J. E. Thompson, B.S. in E.E., A.M., Dept. of Mathematics, Pratt Institute. 

Brooklyn 
These books start right from the beginning with a 
review of arithmetic that gives you all special short- 
cuts and trick problems that save countless hours of 
your time. Then they go right into higher mathema- 
tics and show you how simple it is when an expert 
explains it for you. In no time at all you will be 
tackling with ease the most difficult questions on 

this subject. 

An Expert's Simplified Methods 
Mr. Thompson. the author of these books. has 
had many years' experience in mathematical 
training. He presents each practical method 
and problem in the clearest, simplest way. He 
gets right down to the kind of information 
that you need in your daily work. 

Send No Money - -' -- MAIL THIS 
D. VAN NOSTRAND CO., INC. 

10 Fourth are.. New York 
Send me MATHEMATICS FOR 

Within 30 days I trill either return 
first payaient and $2.00 per month 
discount for cash). 
Name 
Address 
City and State 
Business Connection 
Reference 

A Complete Reference Work 
on Mathematics in These 
Four Inexpensive Books 

Arithmetic (or the Practical 
Man. Algebra for the Practical 
Man. Trigonometry for the Prac- 
tical Man. Calculus for the 
Practical Man. 4 i'ofenncs- 
12 i g ('ages- Illustrated. 

EXAMINE THESE BOOKS 

FOR 10 DAYS FREE 

COUPON 

SELF-STUDY in 4 volumes. 
the books or send you $1.65 as 
for 3 months -total $7.65 (5'h 

(R.N. 10 -33) 

L_ 

TRAINED MEN ARE WORTH MORE MONEY 
Insure a Future! Learn Advanced Practical Radio Engineering! 

There are no "bad times" tor the technically trained radioman . to the man 
who has foresight and ambition we have the course that will give you the ability 
to forge ahead. Ottr courses are recognized by experts everywhere -our gradu- 
ates are the leaders in their fields. Three plans of study to meet your needs. 

J Plan 

11O:11E 

1'0. I IL. 

STUDY I 

Fnr the EXPERI- 
ENCED radioman. .4 

thorough honte training 
course that corers erery 
phase of Radio Engi- 
neering An adrancrd 
course for the man al- 

1reody in Radio. 

J Plan No. 2 

RESIDENCE 
Contains erect' element 
of the honte course 
PLUS personal training 
and practice on mod- 
ern radio equipment. 
One year coarse for the 
recent high school or 
college graduate. 

J Plan No. 3 

COIHINATION 
(etti biped Residence- 
Extension courses. The 
student completes home 
slurry course and thin 
attends a special Ill - 
Ireek Itcsidrrt-e Course 
in our school and shops. 
Combining theory and 
practice. 

Write Today for Details and FREE 36 -Page Illustrated Booklet 

Capitol Radio Engineering Institute 
Dept. RN -10 

14th and Park Road, N. W. Washington, D. C. a 
1 763 - fSoErRVICEMEN 

Brand new EX -STAT replacement manual 
gives correct type volume control instantly, 
for 1763 set models. Most complete listing 
ever compiled. Copy FREE to dealers and 
qualified service men. Send postcard today to 

TILTON MFG. CO.. IS E. 26th St., New York, N. Y. 

UNIVERSAL 
Protected Diaphragm Type 

1933 MODEL "BB" 
Damage proof diapnrsim ppr teetioa 
added to the eupo,- ependabilitr 

I. 
of Model 

BB performance. The nee 1933 Model BB 
offers a new coneeptiau of what microphone 
cal ucs coo be. Model BB 'till mils at $25.a0 
ist 

UNIVERSAL MICROPHONE CO., Ltd. 
424 Warren Lane Inglewood, Calif.. U. S. A. 

i 
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PORTABLE 
PUBLIC ADDRESS 

EQUIPMENTS 

TYPE PG -62 -A complete Portable Public Address Sys- 
tem, including the famous Velocity Microphone, a high 
grade Class B 20 watt amplifier, and two modern dy- 
namic loudspeakers, -all self -contained in one convenient 
carrying case. Operates on 110. volt AC and is designed 
to faithfully reenforce speech and music. Has provision 
for electric phonograph input. 

TYPE PG -63 -A smaller and lighter design including 
close talking . carbon microphone, Class B 6 watt am- 
plifier and dynamic loudspeaker, -all self -contained in 
one convenient carrying case. Operates on 110 volt AC 
and is designed to reenforce speech and music, and has 
provision for electric phonograph input. 

Write for descriptive folders. 
Photophone Division 

RCA VICTOR COMPANY, INC. 
Camden, N. J. 

"RADIO 
HEADQUARTERS" 

HIGH -FREQUENCY LOUD 
SPEAKER 

Efficient, precision -built dynamic 
unit to cover audio band from 
3000 to 12.000 cycles. Specially 
designed horn included with unit. 
Perfect for wide -range reproduc- 
tion. Can be used with large horn 
or cone speakers and filter listed 
below. 

List $25.00 
Special high and low - 
pass filter wills coup- 
ling transformer, for 
amplifier output. Cast 
aluminum case and 
coupling transformer. 

List $25.00 
Write Dept. RN. 9 for Data 

RACON ELECTRIC CO., Inc., 
52 East 19th St., New York, N. Y. 

Thrilling Fiction 
See Third Cover 

You Can Become a Fast, Capable 
RADIO OPERATOR at Home 

FREE -C. S. Code Guild 
Sked. Daily C. S. practice World's yonnsest peened 
programs an amateur bands. pavan "r, sycprsnlaCsna- 

FREE short wave press sc, enc n so nn 
loss .st. speed 

schedules. Learn to copy px <onteet- 
from Candler trained ops 
sending out of principal px 
stations. Amazing results in hart time. 
FREE ADVICE IF "STUCK ". Write 
Candler. No obligation. Junior Course 
far beginners. Advanced Course for ops 
with speed of 10 wpm or over who want 
to net in 30 to 45 wpm class and copy 
behind. Also Radio Typing Course. Save 
time and money by sending for FREE 
BOOK today. 

CANDLER SYSTEM CO., Dept. 17 
6343 So. Kedzie Ave., Chicago, III. 

World's Only Code Specialist 

in a new NBC series for Tastyeast on Mon-. 
day nights over an extensive hook -up. Baby 
Rose Marie's songs, stories and impersona- 
tions over the air have won her a unique 
spot in radio. She is also well known to 
vaudeville and talking picture fans. During 
her few, but crowded, professional years, the 
child prodigy has appeared with Vincent Lo- 
pez, Rudy Vallee, Leo Reisman and other 
well -known conductors. Six years ago -at 
the age of two -Baby Rose Marie won an 
amateur stage contest. Shortly afterwards 
she launched her professional career in At- 
lantic City. She made her first motion pic- 
ture short when she was four. By the time 
she was five she was a radio and stage ce- 
lebrity. She is the daughter of Frank Curley, 
an actor. When "out of character," Baby 
Rose Marie is very much like other children. 
She likes to play with dolls, draw pictures 
and go to the movies. 

TED HUSING, stellar CBS sports an- 
nouncer, recently launched a new series 

of Monday night sport talks under the title 
of "Sportraits." Husing chats informally on 
affairs of the sports world during which he 
scans recent events and forecasts those to 
come. The series is similar to his "Sport - 
slants" programs heard over the network 
from 1929 to 1932. From time to time, he 
intends supplementing his own comment by 
interviewing prominent figures in the world 
of sport during his broadcast. Husing has 

TED HUSING 

been with CBS since shortly after the net- 
work's inception. He ranks with the best - 
known sports and "spot news" announcers 
of the day. In recent seasons, Husing has 
made a number of motion picture shorts on 
sport topics. 

S.W. Receiver 
(Continued from page 213) 

The special tuning coils have four prongs 
at the bottom for the connecting leads to 
the grid and plate circuit and on top of 
these forms there is a 4 -prong socket into 
which a plug fits to carry over two pair of 
twisted leads. One twisted pair connects to 
the aerial posts and the other pair to the 
antenna tuning condenser Cl. The secon- 
dary windings of these plug -in short -wave 
coils are wound with flat silver ribbon wire 
on a moulded- ribbed bakelite form. 

The tuning condensers comprise two sec- 
tions on a single shaft; one section is of 
nine plates, C3, and one is of two plates, 
C2. With the switch SW1, it is possible 
to connect both condensers in parallel or to 
have only the smaller section connected. In 
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this arrangement, where only the two -plate 
condenser is in the circuit, a band -spread 
effect is obtainable. Isolantite sockets are 
utilized to advantage in the receiver chassis. 

The audio- frequency end of the set em- 
ploys resistance -coupled amplification with 
a type -56 tube in the first stage followed 
by the type -2A5 power tube. , For head- 
phone reception the jack J1 is connected in 
the grid circuit of the second tube. 

The Power Supply 
The power supply is equipped with the 

Amperite 5 -A -5 voltage -regulator tube, em- 
ploys the type -80 rectifier and is designed 
with a two -section filter system, using two 
30 -henry choke coils and three electrolytic 
type condensers, each of 8- microfarad ca- 
pacity. By referring to the illustration, it 
will be noticed that the filter condensers 
are mounted between the bleeder resistor 
and the choke coils. The power transformer, 
T1, can be seen in the back of the rectifier 
and the voltage regulator tubes. The dy- 
namic speaker shown in the photograph con- 
tains its own power supply, operating off the 
a.c. line. However, there is no trick in 
using a standard d.c. speaker having a 1600 - 
ohm field winding and obtaining its operat- 
ing current from the receiver power pack. 

The assembly and construction of both 
the receiver and the power supply is simple, 
as is obvious by referring to the illustration 
and diagrams. 

Operation 
In operating the set, the regeneration con- 

trol is to be advanced till a hiss is heard in 
the phones or the speaker. Then slowly ro- 
tate the main tuning dial until you hear a 
whistle when a station is passed. The re- 
generation control should now be retarded 
and the program should come in with clear- 
ness and volume. The antenna condenser 
Cl should be set approximately at the right 
place before looking for stations with the 
main tuning condenser. With a little prac- 
tice the operator can locate the best point. 

The following parts comprise a kit for the 
Don Wallace 4 -Tube A.C. Short -Wave Re- 
ceiver, that is made available to set builders 
by Try -mo Radio Company, Inc.: 

Parts List 
C1-43 -plate midget condenser, 325 mmfd. 
C2, C3- Special "Wallace" band -spread con- 

denser, 75 mmfd., total 
C4 -34 -plate midget condenser, 250 mmfd. 
CS -Fixed condenser, .0001 mfd. 
C6 -.1 mfd. 200 -volt tubular condenser 
C7, C8 -.01 mfd. 200 -volt tubular con- 

densers 
C9 -8 mfd., 250 -volt electrolytic condenser 
C10, C11, C12 -8 mfd., each, electrolytic 

condensers 
Chl, Ch2 -30- henry, 300 -ohm chokes 
J1 -Phone jack 
Li, L2, L3, L4- Special "Wallace" short- 

wave coils 
RFC -Radio -frequency choke 
R1- 5- megohm grid leak 
R2, R3, R6- 250,000 -ohm resistor 
R5- 50,000 -ohm resistor 
R4 -2500 -ohm resistor 
R7- 500 -ohm resistor 
R8- 20.000 -ohm resistor, 50 watts 
SW1, SW2- s.p.s.t. toggle switch 
Tl -Power transformer 
2 Isolantite sockets, 6 -prong 
1 Isolantite socket, 5 -prong 
1 Isolantite socket, 4 -prong 
2 wafer sockets, 4 -prong 
1 wafer socket, 6 -prong 
VR- Voltage -regulator tube, type 5 -A -5 
Panel and base for receiver 
Base for power pack 
1 vernier dial 
1 triple binding -post strip 
1 double binding -post strip 
1 connecting cable with plug 
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Testing a Super 

(Continued from page 212) 

left there for a little longer and it was two 
or three days more before we could get it 
back. What with the easy tuning accomplished, 
with real single control, and with real band 
spread on the long horizontal dials and with 
excellent selectivity, this amateur said "she 
sure does perform." 

Selectivity Test 
One interesting point, showing its excel- 

lent selectivity, is shown by the log of the 
48 -meter broadcast band, where it was pos- 
sible to separate the following stations, in- 
dividually, without interference within a 
wavelength band of only one meter: W8XK 
on 48.8; W2XE on 49; VE9HX, listed as 
49 but fractionally above it ; YV1BC, 49.1; 
W3XAL, fractionally above 49.1 ; VE9GW 
on 49.2; W9XAA on 49.3 plus; WBXAL on 
49.4; W3XAU on 49.5; DJC on 49.8; 
VE9DR on 49.9. The log also showed no 
trouble in separating individual stations on 
the very congested 31 -meter band, including 
W3XAU, CT1AA, XETE, HBL, W1XAZ, 
DJA, YV3BC, GSB, W2XAF, VK2ME, 
VK3ME, etc. And while we list the two 
Australian stations, VK2ME and VK3ME, 
we might mention that this receiver brought 
in these two stations every morning they 
were on the air for a consecutive fourteen - 
day period, which satisfied us as to the re- 
ceiver's sensitivity. 

The tests were made on a series of four 
antennas, one a doublet (without a ground) 
and the others single -wire antennas with in- 
terference- eliminating leads -in. In each case 
we disconnected the ground binding post 
from the chassis, keeping it in circuit with 
the primary coil of the antenna tuner only 
and using a separate ground on the chassis. 
The antennas used were directional for the 
various locations from which it was desired 
to receive. The doublet antenna was di- 
rected for Australasia. 

The middle knob on the set is the tuning 
control, and the frequency, unlike most other 
receivers, increases with dial reading. The 
toggle switch at the left opens the B circuit, 
leaving the heaters of the tube still hot. 
This was originally designed for turning "off" 
the receiver during transmission periods, by 
amateur users. We think it is a good plan 
to turn this switch off when changing coils. 
The switch on the right -hand side of the 
panel turns "on and off" the beat -oscillator 
which is used primarily for reception of c.w. 
although it is extremely helpful in locating 
weak broadcast and 'phone stations. When 
the whistle is tuned in "zero beat," the oscil- 
lator may be turned "off" and there will be 
the station! The type of circuit employed 
on the beat -frequency oscillator admits of 
practically no drifting. 

Calibrating Loudness 
Another useful feature is the knurled disk 

protruding from the panel just below the 
main knob. It is a volume control, cali- 
brated in steps of approximately 8 decibels 
each and marked one to nine. Any signal 
which is just audible with the control full 
on -that is, set at one -will be R -1 on the 
audibility scale. A signal which is just 
audible with the control set at 8 will be 
R -8, etc. This we have found extremely 
useful in checking up the day -by -day log of 
short -wave broadcast stations received, show- 
ing their variation in signal strength. A 
curve can be made on this approximate va- 
riation in decibels. It gives a good indica- 
tion of what bands are best for receiving 
conditions, day and night. For any further 
information on this receiver, readers may 
write to the technical editor, who will see 
that their questions are answered. 

Technical Review 

(Continued from page 237) 

electrolytic condensers for by -pass, filter and 
replacement use in home and auto radio sets. 

46. Book of Facts on High -Speed Radio 
and Telegraph Code Sending and Receiving. 
A 24 -page book which explains the oppor- 
tunities for pleasure and profit in radio and 
telegraph operating and the three inexpensive 
courses available through the Candler sys- 
tem for attaining high speed in sending, re- 
ceiving and copying code on the "mill." 
Different courses are suited for different 
students such as beginners and experienced 
operators who wish to increase their speed. 

47. A Modern, Low -Cost Portable Public - 
Address System. This bulletin describes and 
gives the specifications and price of a low - 
cost portable public- address system -the 
Type U -19- designed and manufactured by 
the United Sound Engineering Co. The unit 
employs the latest tubes and a 10 -inch 
dynamic speaker, and is capable of amplify- 
ing normal speech and music for crowds up 
to 1000 people. With auxiliary equipment it 
can be used for crowds up to 3000 people. 

48. A Low -Cost Superheterodyne Receiver. 
This folder describes a midget radio manu- 
factured by the Fordson Radio Mfg. Corp. 
It is especially suited to fill the needs of the 
serviceman seeking a well -designed chassis 
for replacement purposes. The set contains 
many modern improvements and features not 
usually available in a set in its low -price 
class. 

49. Portable and Home Type Receivers. 
This folder gives 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. 

52. The Servicer. A monthly house organ 
published by the International Resistance 
Co. It contains information designed to 
help the serviceman do better work and 
make more money doing it. 

.53. Practical Training for Radio Service- 
men. This 32 -page book, prepared by the 
Radio Training Association of America, gives 
an outline of their course of instruction for 
radio servicemen -a course that is endorsed 
and recommended by more than thirty lead- 
ing radio manufacturers and trade associa- 
tions. 

Some of the greatest authorities predict 
the next three years will show a greater 
growth in the radio industry than has the 
past twelve years, with many opportunities 
for thousands of ambitious, technically 
trained servicemen. This book shows how to 
qualify for a big radio future. 

54. Public- Address Systems, Transmitting 
and Short -Wave Receivers and Accessories. 
This 24 -page catalog issued by the Whole- 
sale Radio Service covers the entire require- 
ments of men engaged or interested in these 
fields for amplifiers, loudspeakers, micro- 
phones and other special and standard equip- 
ment required for such work. 

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 (October) issue 
should not be used after October 31, 1933. 

SERVICEMEN 
Now Is The Tinsel 
John F. 4_ Rider's 

Perpetual Trouble Shooter's 
Manuals 

are available at the lowest prices. 
Send in your orders today! Complete 
your library of service information. 

Prices Are Increasing. 
Effective September 15th, 1933 

Volume I will list at $7.50 
Volume II will list at $6.50 
Volume III will list at $7.50 

If you want the finest service manuals 
available in the radio industry-the 
"standard" of the service industry, 
recommended and used by RCA Radio - 
tron, E. T. Cunningham, National 
Union, Weston, Hickok and the most 
famous set manufacturers. . . . 

Buy today and you can secure 

Volume I at $5.00 
Volume II at $5.00 
Volume III at $7.50 

Act Now! Don't Delay: 
Save Money! 

See your dealer or 
send your orders to us. 

JOHN F. RIDER 
1440 Broadway New York City 

NEW 
HETRO AC -DC 

COMPACT RADIOS 
Featuring the latest in circuit design, 

tubes and cabinet work 

Super -HETRO -Dyne "ELF" Model No. 71 

5 -tube AC -DC superheterodyne -Automatic vol- 
ume control -Full floating Dynamic Speaker - 
Illuminated Dial -Antenna equipped -- Latest type 
tubes: 1 -25Z5, 1 -43, 1 -75, 2 -6D6. Receives Police 
Calls, 175 -550 meters. Walnut Cabinet with Mar- 
quetry Inlay. Dimensions 10% x 7 x 5%. Weight 
8% lbs. 

Other AC -DC compact models, including 
"Europe special" tuning from 200 to 2000 meters. 

Write for our dealers' catalog describing our 
complete radio line. More than 30 different mod- 
els. Complete receivers of chassis only, 4 to 12 
tubes with single and dual speakers, for all wave- 
lengths and types of current. 

"HETRO radios are made specially for exhort" 
and must perform and last under the most trying 
conditions. None Better. 

HETRO ELECTRICAL INDUSTRIES, 
Inc. 

506 W. North Ave., Chicago, III., U. S. A. 
Cable address " HETRO" 

I 
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K _NY)N 
LABORATORY STANDARD 

FLAT LINE 2A3 
AMPLIFIER KIT 

The Kenyon Transformer Co., Inc., announces a care- 
fully engineered 2A3 fixed bias amplifier chassis to meet 
the most exacting requirements of Transmission Record- 
ing and (broadcast engineers.* 

*Excellent for use in Broadcast Stations as a studio 
amplifier with the new Dynamic and Velocity Micro- 
phones. 

* Of special interest to Recording Engineers working 
with the new hill and dale recordings requiring amplifiers . 

which are at least linear from 30 to 15,000 cycles. 

TECHNICAL SPECIFICATIONS 
Input will match 17, 50, 125, 200, 250, 333 and 500 

ohm lines. 
Output will match 500, 333, 250, 200, 125, 50, 15, 

7.5, 4.5, 3 and 1.3 ohm lines. 
Three' balanced push -pull stages. Tubes used: 

2 -57, 2 -56; 2 -2A3, 1 -82, 1 -83. 
Gain 97 DB .. 
Frequency response linear from 30 to 17,000 cycles 

plus or minus 2 DB. 
Fixed C bias for output stage. - 

al Maximum class A undistorted output 15 watts. 
Filtering efficiency of - power supply over four 

times greater than conventional Brute Force.. System. 
Audio and power supply on separate non -magnetic 

decks. They - may be clamped on rack panels for 
vertical mounting or by the removal of four stud screw 
fasteners, each unit may be set in a horizontal case for 
portable use. 

All audio, filter and power transformers are her- 
metically sealed in high permeability cast iron shields. 

KENYON LABORATORY STANDARD 
AUDIO COMPONENTS USED ARE: 

1 -KLG Input lines to P.P. ride 
1 -KSG23 Y.P. screen grid plates to P.P. 56 grids 
1 -KÁ22 P.P. triode plates to P.P. 253 grids 
1- KPP2A3 P.P. 2A3 plates to broadcast and voice coil lines 
1 -KC15 -120 Trap circuit input filter choke 
1- KC4O.60 Trap circuit output -filter choke - 
1- KC3OO -3 High impedance C bias choke:. 
1 -K2A3 PT Plate. filament and C bias - supply- transformer 

List Price $122.00 'Dealer's Net Price $73.20 

to For complete description see the September issue 
of Radio News 

List Dealer's 
Complete 

detrmined bckriite ibloole 
tridge bank $20.00 $12 00 engrave 

Complete transformer kit with chassis and associated components 
available through th d Kenyon distributors eit ated all are 

e principal radio centers. They will be slid to furnish you with com- 
plete information. 

Frill constructional a 
mg 

ring sheets furnished with each complete 
amplifier kit and chassis. 

KENYON TRANSFORMER CO., INC. 

122 Cypress Avenue New York N. Y. 11.1 
RADIO'S BIG VALUE 

resents 

Here is our challenge to the indus- 
try -the 6 -tube Golden -tone Super. 
Its alue has never 'been du- 
plicated in household radio! 
Automatic volume control . full 
srange tone control 

a 

dynamic 
peaker n 55 and Clam A 
type 2A5 tubes. A full -vise radio in 
every feature of construction and 
of re 

us thiastic letters fromn 
hundreds 

M. A. Adkins, W. Va.. write 
users. 

"Outperformed 12 -tube net 
in every way." Get 

r price on this guaran- 
teed set complete with 
beautifully hand- finished 
cabinet and 6 genuine 
Raytheon 

wonder lobes 
we can 

wonder 
how 

set 
a (This 

same sot available for 
the 

Air-Cell using 
new Air -Cell battery!) 

6 -tube 
chassis & 
ynamic 
speaker 
EXPORTERS! Get Fordson 

meter sets for foreign operation! 

95 

NOTE: While Fordson is 
determined to continue 
leading the quality field in 
low dit, go 

oi pidue to 
are 

and co skilled gmlaboratrriWe 
se you to buy now while 

our roeftfeoom prices prevail! 

6 -TUBE FORD SON 
ALL -ELECTRIC CAR RADIO 

Acknowledged one f the finest 
engineered auto s radin the 
market. All -electric. One -piece 
bonsuctin. d 3 mini. x)! r 

2 wiores 
Installe 

connect. 
io 

At 
0 
a een- 

iationnt price! write! 

F REF 
Send literature with full descriptions of 
Fordson line of household electric and battery 
seta d radios--at Fordson's low- prices! 

SPECIAL AGENT'S PROPOSITION! 
Extra Profit, free advertising literature with 
Your rime attractive resale prices that vet 
me enainead tn- eaagata. 

r I 

I Fordson Radio Manufacturing Co. 
I 1.1701 Livernois Ave., Detroit, Mich. 

Send me descriptive literature FREE. 

1 Name 

1 
Address 

City Stab 

I 

Trimm Featherweight Earphones 
Chosen by 

ADMIRAL BYRD 
Eor his second exploration trip to the 
Antarctic: He w ites "Since the very 
lives of m n depend upon proper 
intercommunications. I must have 
the best." 

Ask your Jobber or smite us. 
TRIMM RADIO MFG. CO. 

Earphone Specialists" 
1528-38 Armitage Ave., Chicago, III; 
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The DX Corner 
(Continued from page 210) 

the United States, that he hears regularly 
like locals, are W1XAZ and W2XAF. He 
encloses a card `, from XETE verifying his 
reception of that station. 

Reception in Los Angeles 
Mr. W. Howald, a member of the Short - 

Wave League, writes us saying that for 
short -wave information he finds RADIO NEWS 
the best. He is using a Silver -Marshall 10 - 
tube model and states that he gets all of the 
United States stations and many stations in 
Mexico, Japan, Canada and Australia, but 
up to the present time has not been able to 
tune in to a European station. He sends us 
complete information about the new Mexi- 
can station, XETE: 

An Expert's Report from 
Missouri 

Mr. C. H. Long, the well -known DX 
worker of Winston, Missouri, sends in this 
report. He says: "W3XAL is usually very 
well received from about 10 to 12 a.m. 

W2XE is very strongly received in the 
morning. W8XK is very strongly received 
in the morning on 19.7 meters. GSF has 
been fairly well received a number of times, 
on 19.81 meters, around 8 or 9 o'clock a.m. 
V48XK and W2XE are strongly received in 
the afternoons on the 25 -meter band. VE9JR 
on 25.6 meters is very strongly received all 
during the day, whenever it is on. I2R0 
on 25.4 meters, DJD on 25.5 meters, FYA 
on 25.6 meters and GSD on 25.5 meters 
continue to be well received in the after- 
noons, the best time being around 4 to 5 
p.m. J1AA on 30:5 meters is being quite 
well received again until it signs off. EAQ 
on 30.4 meters is strongly received around 
6 p.m. W3XAU, W1XAZ, W2XAF are very 
strongly received during the day and with 
greatly increased strength at night. The new 
Mexican station, XETE, is very strongly re- 
ceived on 31.2 meters from 6 p.m. on. There 
are occasional announcements in English. 
VK2ME and VK3ME are strongly received 
on their regular morning transmission, the 
best time usually being after sunrise. GSB 

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 vagué 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 mail and not through 
the editorial columns of the ,maga- 
zine, or by telephone. When possible, 
requests for information will be answered 
by referring to articles in past issues of 

the magazine that contain the desired in 
formation. For this reason it is ad- 
visable to keep RADIO NEWS 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. 

OCTOBER, 1933 

Technical Information Coupon 
RADIO NEWS Laboratory 
222 W. 39th Street 
New York, N. Y. 

Gentlemen: 
Kindly supply me with complete 

information on the attached ques- 
tion: 

I am a regular subscriber to 
RADIO NEWS, and I understand 
this information will be sent me 
free of charge. 
I am not yet a subscriber to 
RADIO NEWS. 

I wish to become a subscriber 
to RADIO NEWS, and enclose $2.50 
to receive the magazine regu- 
larly for one year, and to re- 
ceive this valuable technical 
information service free of 
charge. 

Name 

Address 
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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 industry is still in its 
infancy ... that its possibilities are unlimited! 

This is why the wisest counselors are advising 
young men to acquire the fundamentals 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! Prepared by experts, and 

frequently revised by them, this course has the 
enthusiastic approval of the industry. 

There is a consistent demand for radio me- 
chanics, assemblers, testers, inspectors, draftsmen, 
service men, installers and salesmen; also, for opera- 
tors and attendants on board ship and at com- 
mercial radio stations, government police stations 
and aviation stations. The field of opportunity 
is unlimited. Let us send you complete informa- 
tion - absolutely free. Just use the coupon. Mail 
it today -Radio beckons you. 

I N T E R N A T I O N A L C O R R E S P O N D E N C E S C H O O L S 

Box 8284 -M, Scranton, Penna. 
Without cost or obligation, please tell me about the NEW RADIO COURSE 

Name 
Age 

Street Address 

City State 
If you reside in Canada, send this coupon to the International Correspondence Schools Canadian, Ltd., Montreal, Canada. 
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Win the Denton Trophy 
with the ACRATONE 

DISCOVERER 
Model 20 A 

A 5 tube A. C. operated short wave receiver 

The Discoverer is a 5 tube T.R.F. type receiver 
having one stage T.R.F. using a 58 type tube; 
an electron coupled regenerative detector using a 
58 type tube; two stages oF audio,the first using a 
56 tube and the second a 59 power output pentode 
and a rectifier stage using a 280 tube. The 
receiver is equipped with a self contained power 
supply For 110 -125 volts A.C. 50 -60 cycles. 
A phone jack is provided for those who prefer 
phones. An extremely sensitive 81/2 inch dynamic 
speaker is furnished as standard equipment. 
Provisions are made For the noiseless doublet type 
antenna. A set of eight space wound coils 
are supplied. Four are for the R.F. stage and four 
For the detector. These coils cover 15 to 200 
meters: 

The Discoverer Kit complete with all necessary 
parts, including Cabinet, full vision tuning dial, 
set oF eight plug -in coils (15 -200 meters.), power 
supply parts, Full instructions and vs pm 9S diagrams -- 7 7 7 
Cat. 728 8M in. Dynamic Speaker 
To Match (Complete with plug) 

Kit of Raytheon Four Pillar Tubes 
(2 -58, 1 -56, 1 -59, 1 -80) 

2.80 

3.75 

FEDERATED PURCHASER, Inc., 
25 Park Place, New York City 

Send to Dept. O. for our 108 page Catalogue of 
the Neu, Deal in Radio Bargains! 

As Fixed as the North Star 
is the dependability of 

CARDWELL 
CONDENSERS 

PUT the same faith in Cardwells that the 
navigator has in the North Star, for that 

faith will always be well founded. 
The name CARDWELL never has stood, 

and never will stand, for anything less than 
the Finest of Variable Condensers. 

The roll of CARDWELL users contains many 
names inseparably associated with notable 
achievements- famous Amateurs, scientists, 
explorers, communication companies, noted 
manufacturers, the Army, Navy, Signal Corps 
and Coast Guard -a distinguished company, 
by whose example youmayprofitablybe guided. 

Send for * Literature 

The ALLEN D. CARDWELL MFG. CORP'N. 
89 Prospect Street, Brooklyn, N. Y. 

"THE. STANDARD OF COMPARISON" 

WORLD -WIDE TWO TUBE 
SHORT WAVE RECEIVER 

established! Tunes from 15 to 
200 meters. Gets foreign broad - 

am l amateurs.' etc., direct: 'rpCOM- 
PLETE KIT (no drilling) with 
clear instructions to build this remarkable 2 tube 
receiver. 

lance C.O.D. Satisfaction Guaranteed 
$1.00. cell or AC 

Send for Short Wave Catalog N -ro. 
Harrison Radio Co., 142 Liberty Street, New York City 
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on 31.5 meters is strongly and enjoyably re- 
ceived at 6 p.m. - On the 49 -meter band 
W8XK, W2XE, W9XF, W9XAA and 
W3XAU are strongly received in the late 
afternoon and evening. Of these W8XK is 
the best. VE9GW is strongly received on 
Sunday afternoon. Reception of other sta- 
tions on this band are still being spoiled by 
static. Many other stations are received, but 
this list includes only those that are best re- 
ceived." 

A Note from Iowa 
Mr. William E. Spargrove writes in to say 

that he thinks the short -wave DX Corner is 
a real help and guide for listeners in the 
high- frequency bands. He mentions the new 
Mexican station XETE and gives us infor- 
mation on its transmissions. He also men- 
tions that station GSF on 19 meters comes 
in every evening with twice the signal 
strength of GSB. Mr. Spargrove uses a 
Hammarlund "Pro" with a good balanced - 
doublet antenna, with directional characteris- 
tics for N.E. and S.W. stations, about 50 
feet in the air, with a Lynch transposed 
lead -in. ' He promises to send in a complete 
list of stations for the DX Corner soon. 

More Data on Wisconsin 
Reception 

Mr. Frank Rosmussen of Marinette, Wis- 
consin, sends in the following list of Best 
Bets for his location: W8XK, W2XE, 
W3XAL, W3XL, W9XAA, W9XF, W2XAF, 
W1XAZ, KWU, WSBN, WOO, WLO, WEN, 
WND, WMA, WNC, WMI, WOF, WAE, 
HKC HKD, HKO, HK2AM, DJA, DJC, 
DJD, DHC, GSB, GSC, YVQ, YV1BC, 
YV2BC, TGA, TIR, CT1AA, 12R0, FYA, 
XETE, EAQ, LSY, PSH, GBW, GBP, CGA, 
VE9GW, GE9JR, VK2ME, CMCI. He 
neglected to state what type of receiver he 
is using. 

An Illinois Report 
Mr. Robert L. Weber, a member of the 

International DX'ers Alliance, of West 
McHenry, Illinois, states that stations coming 
in best and most consistently in his location 
are: GSB, EAQ, DJD, I2RO, W8XK, 
W1XAZ, W3XAL, W1XAL, W2XAD, 
VE9GW, W2XE, YV1BC and the new Mex- 
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ican station, XTE. He uses a Midwest 8- 
tube all -wave receiver. 

A Note from Virginia 
Mr. D. W. Parsons of Roanoke, Virginia, 

encloses the following: "The Empire Broad- 
casting Station at Daventry, England, is now 
using another section of their transmitter. 
It is GSG (`G' for `greetings'), on 16.9 
meters or 17,770 kilocycles. I heard them 
this morning between 7 a.m. and 8 a.m., 
E.S.T., with excellent volume and quality. 
They signed off at 8 a.m. `Big Ben' could 
have been heard a block away from the 
speaker, while there was very little fading 
during the entire program. 

"I noticed that the frequency of GSG is 
listed the same as that of PHI, namely, 
17,770 kilocycles, but the carrier of PHI 
was on about fifteen minutes before GSG 
signed off and there seems to be a difference 
of about 5 kilocycles between their fre- 
quencies, because I had perfect separation. 
PHI made his announcement about two 
minutes after GSG's sign -off, and he is corn- 
ing in now as I am writing this, with won- 
derful volume." 

More News from Ohio 
Mr. W. O. Beck of Toledo, Ohio, a mem- 

ber of the American Radio Relay League, 
gives the following stations as Best Bets in 
his location: GSB, VK2ME, VK3ME, EAQ, 
CEC, X26A, HKN, DJA, DJB, HJ4ABE. 
He also gives us the correct information on 
station XETE in Mexico. Mr. Beck uses 
a National FB7 receiver, with an indoor 
spring aerial stretched across the room and 
using no ground. 

A New Report from Maine 
Mr. R. I. Keeler of West Scarboro, Maine, 

sends in a new report of Best Short -wave 
Bets: GSB, EAQ, VE9DR, VE9GW, GSD, 
GSC, DJD, DJC, HJA, VK3ME. He uses 
the Chesley Johnson receiver described some 
time ago in RADIO NEWS. 

Short Waves at Richmond Hill 
Mr. John Berlucci, who, by the way, is a 

licensed electrical contractor and makes a 
hobby of the short waves, sends in a list of 
Best Bets that he hears, using a two -tube 
converter on a six -tube broadcast set. They 
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are: DJC, DJD, FYA, 12R0, GSG, GSF, 
GSD, GSC, GSB, GSA, VE9GW, W9XF, 
W8XK, W3XAU, W2XAD, W2XE, W8XAL, 
W3XAL, VE9DR. 

Another Ohio Report 
Mr. C. H. Skatzes, using a Scott receiver, 

sends in the following list that "came in like 
locals ": XETE, EAQ, GSF, GSB, 12R0, 
VK3ME, PHI, DJC, FYA as well as most 
of the United States and Canadian stations: 

EAQ on 38.5 Meters? 
The operator of the United States ama- 

teur transmitter W3AMH sends in the fol- 
lowing for our information. He says he 
logged EAQ on about 38.5 meters between 
6 and 7 p.m., E.D.S.T., 6/29/33. Said he 
got them with consistent and strong loud- 
speaker reception and asked the question: 
"Did you know that this station was on 
this frequency before ?=': (We have not 
picked up EAQ on this wavelength and we 
are wondering if it were possible that this 
could be an upper oscillator setting on a 
superheterodyne receiver. We would be in- 
terested to learn if other listeners have heard 
EAQ above their normal apparent setting.) 

Stations Heard Best at San Juan 
Bautista 

Mr. Louis Ataix of San Juan Bautista, 
California, states that the Best Stations 
Heard in central California are the follow- 
ing: RV15, J1AA, FYA, VK3ME, W3XAL, 
W8XK, XETE, VE9JR, W1XAZ, W2XAF, 
in the order named. He uses a Hammar- 
lund Comet "Pro." 

Another Confirmation of XETE 
Mr. Chas. G. Payne, a member of the In-. 

ternational Brotherhood of Electrical Work- 
ers of Seattle, Washington, writes as fol- 
lows: "In the current issue of RADIO NEWS 

Read Classified Advertising -It Pays 
Advertisements in this section twenty -three 
cents a word for each insertion. Name 
and address must be included at the above 
rate. Cash should accompany all classified 
advertisements unless placed by an ac- 
credited advertising agency. No advertise- 
ments for less than 10 words accepted. 
Objectionable or misleading advertise- 
ments not accepted. Advertisements for 
these columns should reach us not later 
than 1st of 2nd month preceding issue. 

TECK PUBLICATIONS, INC. 
222 West 39th St. New York, N. Y. 

Auto Generators 
A. C. AUTO GENERATOR. Convert Ford generator 

into 110 -volt, 250 -watt, dependable A. C. generator. 
Driven by fan belt on car. Adaptable for public ad- 
dress, radios, and home, camp or flood lighting. Simple 
instructions with complete drawings. Only $1. Auto - 
power. 408 So. I-loyne. Chicago. 

Correspondence Courses 
USED Correspondence Courses and Educational Books 

sold or retried. Inexpensive. Money -back agreement. 
Catalog listing 3000 bargains -FREE (Courses bought). 
Lee Mountain, Pisgah, Alabama. 

Inventions 
INVENTIONS, COMMERCIALIZED. Patented or un- 

patented. Write, Adam Fisher Mfg. Co., 27S Enright, 
St. Louis, Mn. 

Patent Attorneys 
PATENTS: Send for Free Book, "How to Obtain a 

Patent," and "Record of Invention" blank. Consult us 
about how to protect your ideas. Deferred Payments. 
Victor J. Evans & Co., 649E Victor Bldg., Washington, 
D. C. 

PATENTS -Advice and booklet free. Ilighest refer- 
ences. Best results. Promptness assured. Watson E. 
Coleman, Patent Lawyer, 724 9th Street, Washington, 
D. C. 

PATENTS. Instructions "How to Establish Your 
Rights" and form, "Evidence of Conception" -sent 
Free! Lancaster, Allwine & Rommel, 414 Bowen Build- 
ing, Washington, D. C. 

Song, Poem Writers 
SONG WRITERS WANTED Now. 50 -50 Plan. In- 

diana Song Bureau, Salem, Indiana. 

there are inquiries about the new Mexican 
station. I am pleased to give you the dope 
on this station, as I have a confirmation 
from them. It is station XETE, Mexico 
City, operating daily from 5 to 11 p.m., 
C.S.T. I received them on 9600 kilocycles 
-31.25 meters. They are also on at 6130 
kilocycles -48.94 meters. R. S. Bravo is the 
engineer in charge. This station does not 
announce at regular intervals. The corn- 
pany is the Empress De Telefonos Ericsson, 
S. A., Mexico, D. F. Generally, when they 
sign off, they announce in English that they 
will stand by on 40 meters to listen to any 
c.w. station that wishes to test or comment 
with them. I am using a Hammarlund 
Comet `Pro' of the latest type with air - 
tuned transformers and 2A3 audio tubes." 

Short Waves in Montana 
Mr. Edwin E. Ash of Hamilton, Montana, 

using an Ozarka model 51C five -tube super- 
heterodyne, with a Philco three -tube No. 40 
converter, sends in the following Best Bets 
for his location: GSB, FYA, W3XAL, 
W2XAF, W1XAZ, VE9JR, WEA, XETE, 
W8XK, W3XAU. 

Relaying Programs to Rio 
Mr. C. T. Sheaks of Turtle Creek, Penn- 

sylvania, writes us that he has heard WEA 
and WEF transmitting broadcast programs 
to Rio de Janeiro recently on about 32 
meters. 

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: G. Robison, Mt. Ver- 
non, N. Y.; M. Coley, Tuscaloosa, Ala.; J. 
E. Brooks, Montgomery, Ala.; M. W. Kin- 
kead, Fort Dodge, Ia.; G. Lilley, West Ches- 
ter, Pa.; C. H. Canning, Los Angeles, Cal.; 
J. P. Watson, Hazlehurst, Miss.; W. Dixon, 
Plainfield, N. J.; E. A. Rogland, Herington, 
Kans.; J. A. Mas, New York City; L. P. 
Clinton, Canterbury, N. Z.; D. W. Parsons, 
Roanoke, Va.; H. R. Whitaker, Rockford, 
Ill.; L. Clarkson, Montreal, Can.; H. S. 
Ough, Pachuca, HGo, Mexico ; F. E. Grover, 
San Benito, Tex.; R. J. Schulz, Wilmar, Cal.; 
R. Macgurn, Roanoke, Va.; A. B. Coover, 
Union City, Ind.; E. Peil, Jr., Hollywood, 
Cal.; C. H. Armstrong, Atlanta, Ga.; E. L. 
Bennett, Lander, Wyo.; F. C. Kientz, Fair- 
mount, Ind.; C. Skatzes, Delaware, O.; 
(Miss) V. Turner, Austin, Tex.; L. L. Shil- 
ling, St. Joseph, Mo.; H. A. Matthews, 
Culgo, Victoria, Australia; M. H. F. Young, 
Lunenberg, N. S., Can.; A. E. Braley, Iowa 
City, Ia.; R. Woods, San Springs, Okla.; R. 
Zorn, Tucson, Ariz.; E. E. Ash, Hamilton, 
Montana ; A. Hoyos, Manizales, Colombia, 
S. A.; C. G. Payne, Seattle, Wash.; L. Ataix, 
San Juan Bautista, Calif.; W3AMH, Sharon 
Hill, Pa. ; J. Berlucci, Richmond Hill, N. Y.; 
C. T. Sheaks, Turtle Creek, Pa. ; R. I. 
Keeler, West Carboro, Me.; W. O. Beck, 
Toledo, O.; D. W. Parsons, Roanoke, Va.; 
R. L. Weber, West McHenry, Ill.; F. Ras- 
mussen, Marinette, Wis.; W. E. Spargrove, 
Des Moines, Ia.; C. H. Long, Winston, Mo.; 
W. Howald, Los Angeles, Calif.; G. W. 
Martin, Tooele, Utah; A. Hamilton, Somer- 
ville, Mass.; W. Hardell, Rhinelander, Wis.; 
R. W. Evans, Lima, O.; F. K. Boyd, Guana- 
juato, Gto, Mexico ; J. A. Chambers, Cincin- 
nati, O.; A. D. Jaoquin, Medellin, Colombia, 
S. A.; Herman Degwit, Caracas, Venezuela; 
C. W. Jones, Quito, Ecuador, S. A. 

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 read- 
ers, 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 
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SMILES OF 
CONNTpENNTMENTWITH 

Cell 
Fixed 

Resistors 

You'll he happy -the customer 
will be happy . and the set 
will "perk" again with new pep 

. that is if you insist (and 
who wouldn't) on using 

CENTRALAB FIXED 
RESISTORS 

for ALL replacement jobs. 

CENTRAL RADIO LABORATORIES 

DEPT. 13 MILWAUKEE, WIS. 

i 

Ptter;El on ourfisl It 
Viill Pay You Sena Coupon 
RADOLEK CO., 210 Canal Station, Chicago 

Please send me the Pratt Guide. I am a Dealer Serviceman 
I operate frone Shop or Store : from Home I own the following Test Equipment 

My training and experience Is: 

Name 
Address 
City State RADOLEK 
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ANNOUNCING 
the new complete- 

CLOUGH-BRENGLE LINE 
OF PROFESSIONAL 

SERVICE INSTRUMENTS 

STATICHECHER 

UNIMETER 
An up- to-the- minute com- 
panion for the new STA- 
TICHECKER Tests D. C. 
voltage, D. C. current, Re- 
sistance, Receiver Output, 
Tube Performance. 

Unimeter is the one instru- 
ment you need for every 
service test. Why buy sev- 
eral units when this one does 
everything? Write for full 
details. 

C -B UNIMETER, Com- 
pletely wired, in metal carry- 
ing case, only $21.76 net 

ELECTRON -COUPLED TEST 
- - OSCILLATOR 

No more fumbling with test 
prods. Test cable brings 
every socket contact to the 
selector switch. Table 
shows switch position to 
test every element of every 
type tube, old or new. No 
complicated figuring of 
tube base diagrams. Just 
set switch and read circuit 
resistance on any ohm- 
meter or the ohmmeter 
range of your analyzer. 
C -B STATICHECKER, 
complete with test plug for 
7. 6. 5, and 4 -prong sockets, 
only 68.82 net 

The most successful service 
o illntor ever built. Used in leading factories for pro- 
duction alignment. 
Individual nap- position 
frequencies n sealed at 

m -beat against a crystal 
oscillator. The Model OA 
is a 3 -tube signal 

Re 
r for 

type, A.C.-D.C. 
operated. 
Complete with 3 tested 
tubes, only $29.10 not 

Here is real professional equipment. Low in ost, because stripped 
of fads and frills, but built to be "banged" around. Write for the free 
new complete catalog. 

(Prices subiect to change without notice.) 

Write for Complete Information 
fil - - - - - - - - - - - - 

THE CLOUGH- BRENGLE CO. 
I 1136 W. Austin Ave., Chicago In. 

Picose send us your interesting new catalog of professional service 

Iequipment. Name 

u 
Address 

t 
POWER PACK 

For the Powertone 

WALLACE 
SHORT WAVE RECEIVER 

Furnished Complete or in Kit Form 
This Power Pack is now offered at a price in 
reach of all. A compact, mechanically perfect 
job which enables you to convert the Battery 
Operated set into an A.C. model. 
TRY -MO, eastern distributors of Powertone Wal- 
lace, are offering special discounts to recognized 
servicemen and dealers for a limited time. 
Write us on your letter -heads for 
discounts and net prices. If you are 
not already on our mailing list, be sure 

and send for our 

IOS PAGE 
1933 RADIO C.ATAL.VG 

Replefe with BARGAINS GALORE for 
DEALERS- SERVICEMEN-AMATEURS 

Sand for Your Copy TODAY 
TRY -MO RADIO :: B,S,lo elNa T T. 

Dept. R -10 

prefer to get more information, including 
the Best Bets in each listener's locality, as 
well as definite logs of stations, their wave- 
lengths and times of transmission. Readers 
will also help by stating what type of re- 
ceiver they use in logging these stations. 

5 -Meter Receiver 
(Continued from page 207) 

R3- Resistor, 3 megohms 
R4- Electrad type R1 -205 potentiometer 
R5- Resistor, 200,000 ohms 
T -Audio transformer, ratio 1 -3 or higher 
3 Hammarlund Isolantite sockets, 5 prongs 
12 -inch length % -inch diameter bakelite rod 
2 Hammarlund flexible, insulated shaft coup- 

lings 
1 grid clip 
Miscellaneous bakelite pieces for shelves and 

bushings for mounting C7, C8 and oscil- 
lator coils L3 -L4 

2 type -37 tubes 
1 type -38 tube 
Aluminum for chassis and panel, iA -inch 

stock, with 12 Vz-inch right -angle brack- 
ets for assembling 

1 5 -wire battery cable 
1 vernier dial 
1 knob for C7 

The Service Bench 
(Continued from page 235) 

con nut. Make the necessary adjustment on 
the speaker adjustment screw. " -A. V. Ditty, 
Groce Electric Co., Columbus, Ohio. 

In some instances speaker rattle may occur 
even when the cone is perfectly tight at the 
apex. Sol Leibowitz, of Akron, Ohio, has 
serviced such cases, and writes.: 

"I have been confronted several times 
with Crosley dynacoil speakers (from their 
model 71 -A), the cones of which seem to 
have a natural resonant frequency at the 
higher notes, causing a very unpleasant chat- 
ter with a slight increase in volume. The 
set, otherwise working perfectly, is quite sat- 
isfactory with another speaker [eliminating 
the faulty diagnosis of tube overload. -The 
Service Editor]. This test can be made by 
connecting to the plates of the 45's with the 
dynacoil still in the circuit. 

"The resonance effect can be removed by 
stiffening the cone with applications of air- 
plane dope or shellác to each side and per- 
mitting it to dry thoroughly." The Service 
Editor has found rubber cement to be effec- 
tive in this treatment, particularly on large 
cones. Other readers of the Service Bench 
have recommended the use of collodion and 
"Newskin" -which are practically the same 
as airplane dope. Lewis S. Maxfield, of 
Hartford, Conn., reminds us that the ser- 
viceman can make an excellent collodion ce- 
ment by dissolving an old tooth brush (or 
anything of celluloid or pyroxylin) in amyl 
acetate. Tooth brushes with transparent 
handles will make the best collodion. Strain 
the collodion through a cloth to remove the 
bristles. 

THIS MONTH'S 
SERVICE SHOP 

The unusual features of the S. O. S. Radio 
Repair Shop of Honolulu, T. H., photo- 
graphed in this month's heading, are the a.c. 
to d.c. motor generator, for servicing d.c. 
sets, and the Tungar rectifier supplying cur- 
rent for spot welding. The bench is con- 
veniently arranged in the form of a semi- 
circle, and voltage outlets, a.c. and d.c., are 
provided along the facing for every possible 
receiver requirement. S. O. S. charges $1.50 
an hour -the minimum charge -plus the list 
price of parts. 

RADIO NEWS FOR OCTOBER, 1933 

You Get the PROFIT! with this 
WESTON METERED TESTER 

A special Weston 3'r 
Metered Tester priced 
to help you make more 
money. The first unit 
of a complete testing 
kit. Weston Meter - 
1,000 ohms per volt. -AC 
or DC volt range, 5 -10- 
50- 100 -250 -500- 1,000. M. 
A. range: AC, 1; DC, 
1 -10 -25 -100. Ohm scale, 
1,000 -10,000- 100,000. 
Reads resistance of 1 ohm. 
Charts for impedance 
and capacity measure- 
ments. 90% of radio 
troubles can be traced 
with this tester. 
We will be glad to furnish 
detailed information - 
also data on companion 
ANALYSER and OS- CILLATOR. Remember 
each unit is independanl UNIVERSAL TESTER and can be bought and complete eel of parts au ready do used separately and later m ble nd wire include enamel assembled as complete finished aiaminum red testing tit in one con- panel, poeets, tip Jacks, 

en :greed 
nenienl case. Get de- brackets, resistors and choute, 
tailed facts. Write for whin diagram ucd complete - 
big free bulletin now. ER'S'PRICE cods $2545.DEAL- 
414 N. Leavitt StNIVERSAL 

METER WORKS 
Chicago, Ill. 

THE "PRIZE WINNER" 
As Described irr 

August Issue 
AC -DC Short 
Wave Receiver 

Completely 
Self -Powered Latest Type 

77, 43 and 2525 tubes -15 to 200 Meters 
The prim winner complete, 20,000 KC to 1500 KC. Complete kit of 
prize winner parts identical with those used in built-up models in- 
cluding hardware, hookup wire, solder, coils, etc., also $8.95 cabinet and dial. Price Y 
Nit of RCA or Arcturus tube $ 3.75 
Assembled, wired, tested and enclosed in beautiful crackle finish or 
Cadmium Plated metal cabinet, hinge cover. ready to$1O.95 
plug ivto your nower line, complete with anurrDia .V 

Send for full particulars and ..an 
ALAN RADIO CORP., 83 S. Coritandt St., New York City 

New 

"Power with Quality" 
and Modern Amplifying Equipment 

A Complete Line of Public Address 
Equipment, Featuring 

DYNAMIC UNITS HORNS 
AMPLIFIERS EXCITERS 

MICROPHONES 
and complete outfits, including 

High Frequency Units. 
New Catalogue Now Ready 

Write for it TODAY! 

MACY 

ENGINEERING CO. 
1453 39th St., Brooklyn, N. Y. 

1610 So. Mich. hicago III. 
321 N. Bishop St., 

Ave., 
Dallas, Tex. 

7 Front St., San Francisco, Cal. 
Storks carried at Brooklyn and Dallas. No con- 
nection with any organization of similar naine. 

GET INTO THE TOY BUSINESS 
As Our Manufacturer 

Earn money casting our NEW LINE 
of hollow Toy Soldiers, Indians, 5 
and 10e Automobiles, Ashtrays, etc. 
No special place or experience 
necessary as we furnish full instruc- 
tions with moulds and co- operate in 
selling; also buy finished goods. 
Chance of a life -time for man with 

all capital to get into this new 
l ll and profitable industry. If you 

mean strictly business and are over 
21 write at for details as 
CHRISTMAS RUSH is nowstarting. 

METAL CAST PRODUCTS CO. 
Dept. 12 1696 Roston Road, New York 

CATHODE TELEVISION 
and other types Television at W9/CAL. Thoro 
training qualifies for lst class license. 95% 
grads passed federal exam to date. Practical 
experience on experimental visual station 
W9XAL. Medium and quasi -optic frequencies. 
Studios atop skyscraper, Placement bureau. 

FIRST NATIONAL TELEVISION, 
3011 Power & Light Bldg.. Kansas City, Mo. 
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TA rrlling 

"The Murder of the Art Student" 
FACE down lay the body of Luis de Castro . . . on 

one side, an overturned fire bucket ... on the other, 
an army revolver ... and, leaning over him and scream- 
ing, the painting -class model, a robe loosely wrapped 
about her shapely figure! 

This was the scene that greeted the eyes of Lawrence 
Vanderpool upon his return to the etching class room! 
This the bombshell that shattered the peaceful atmosphere 
of the art school! 

Read how Lawrence Vanderpool solves the "Murder 
of the Art Student" by following vague clues and slim 
threads of evidence to a smashing, dramatic, unexpected 
climax! This absorbing novel appears complete in the 
October Complete Detective Novel Magazine! 

"The Men Wit 
This story will take you right out of present -day affairs far 

ahead to the year 1999. A great Intercontinental War is raging 
. nations are again battling for greater trading outlets! 

Then, suddenly, fantastic Green Apparitions appear . . man- 
like creatures taller than giraffes . with the agility of stags 
and the velocity of wind- driven clouds . . . having large, 
bulbous heads, projecting searchlight eyes and the general 
appearance of gossamer vapor! 

7 

cl ictio n 
"Hell's Hacienda" 

HELL'S HACIENDA! Flames flicked ugly tongues HELL'S 
between widening cracks and timbers in the ceiling 

and began crawling swiftly with gluttonous hunger on 
the underside ! A shower of sparks hissed into the room! 
The casa was gutted by fire! 

Barricaded behind overturned furniture in the fire -swept 
living room of their headquarters, the bloodthirsty Mexi- 
can bandidos pumped lead at the two Americans amid 
the roar of the flames! 

Read "Hell's Hacienda," a thrilling tale of adventure 
and romance along the Rio Grande. Enjoy a pleasant 
respite from humdrum, every -day life. Read this full, 
book -length novel in the October Wild West Stories and 
Complete Novel Magazine! 

bout Shadows" 
Read Stanton A. Coblentz's "Men Without Shadows," an 

unusual thriller of mankind's battle with strange creatures 
from another planet. This and numerous other stories, includ- 
ing the first installment of a new novel, "When the Universe 
Shrank" by J. Lewis Burtt and "Into the Hydrosphere" by Neil 
Jones, appear in the October Amazing Stories. Buy a copy - 
you'll enjoy these astounding tales! 

.ow On Sale eAt ill Newsstands! 

Teek Publications, Inc. 
222 West 39th Street New York, N. Y. 
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Reception 
IDWEST startles radio world by offering this 

1 
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 
$49.50. 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 meters (33 megocycles to 150 KC). 

This super -powerful, super -selective radio has FIVE distinct 
*ave bands ... ultra- short, 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 short wave programs. Midwest users regularly 
log such stations as: GSC, London- VK2ME, Sydney, Aus- 
tralia-JIAA, Tokio, Japan -RW50, Moscow, Russia, etc. 
Never before so much radio for so little money. Don't 
buy any radio until you learn about this greatest of radio 
values! Send coupon or postal 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 fea- 
tures that insure amazing performance. For example -Auto- 
matic SELECT -O -BAND (exclusive with Midwest), simplifies 
short wave tuning by instantly pointing out wave length of 
station. Other features include: Amplified Automatic Volume 

Control, New -Type Tubes, 16 Tubes, Bal- 
anced Unit Superheterodyne Circuit, Vel- 
vety Action Tuning, Super Power Class 
"A" Amplifier, 29 Tuned Circuits, New 
Duplex- Diode -High Mu Pentode Tubes, 
No -Image Heterodynes, Full Rubber 
Floated Chassis, Variable Tone Blender, 
Centralized Tuning, 7 KC Selectivity, New 
Thermionic Rectifier, etc. These and 
many additional features are usually found 
only in sets selling from $100 to $150. 

'New Style Console* 
The new. big Midwest 
catalog shows a com- 
plete line of beautiful, 
artistic, de luxe con- 
soles ... in the new, 
modernistic designs... 
and priced to save you 
30 %to50 %. Hand made 
by Master Craftsmen. 
they lend distinction 
anddignity toanyhome, 
Mail the coupon today. 

WORlü'S 
GREATEST 
RAIDI O VALUE 

with flt Ne ur !, e l xe . 4 di f o i s tr t Typ 
S P K R 

!'Out- Performs $200.00 Set" 
"Am writing this unsolicited letter in 
regard to my Midwest radio. It is more 
than you claim for it in many regards. It 
is more selective than any radio that I 
have come in contact with. It will whip 
or outperform any set even above the 
5200.00 class and it must be great when 
your competitor owns up that it is super - 
or to any machine that he sells. I have 

rcceived South American stations and 
European stations during the short time 
that I have had the set. I consider 
that the Radio is worth three times 
what you ask f or it.' 

WALLACE, (Memberl.R.E.) 
1521 S.W. 7th St., Miami. Flt 

DEAL DIRECT WITH LABORATORIES 
Increasing costs are sure to result in 
higher radio prices soon. Buy before the 
big advance . . . NOW, while you can 
take advantage of Midwest's amazingly 
low prices. No middlemen's profits to 
pay! You save from 30% to 50 %p when 
you buy direct from Midwest Labora. up 
tories -you get 30 days FREE trial -as 
little as $5.00 down puts a Midwest radio TO in your home. Satisfaction guaranteed 
or your money back! FREE catalog 
shows sensational radio values. Write 
for catalog TODAY! 

SAVI 

DEPT. 
Established 1920 
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Just sign and snail coupon - 
or, send name and address 
on a postal card ... NOW! 

- CINCINNATI, OHIO, U. S. A. 
Cable Address Miraco. ABC 5th Edition 
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